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INTRODUCTION 

Although it would be a simple matter t o  record the  ac t i rL t i e s  of 

the  University Bay Advisory Committee, it is not so simple t o  describe and 

evaluate its accomplishments, bu t  t h a t  is what t h i s  repor t  w i l l  a l so  

attempt t o  do. 

-born the  beginniag t he  Committee recognized its obligation, and 

t h a t  of the  University, t o  spend wel l  the  munificent gift of the  Class of 

1922; i n  f a c t ,  t o  spend it i n  such a way t h a t  the  r e s u l t s  would be a 

matter of pr ide  t o  t he  Class and t o  the  University. A t  the  same time, it 

was a prime purpose of the  Committee t o  use t he  money f o r  s c i e n t i f i c  and 

ecological gains t h a t  would be subs tan t ia l  and on-going even a f t e r  these 

par t icu la r  monies were spent. I n  several  cases, a s  w i l l  be detailed,  the  

Class g i f t  uaa l i t e r a l l y  seed money and, i n  the  end, t he  benef i ts  w i l l  be 

even greater  than t he  Committee now reports. 

I n  a l l  of i t s  planning f o r  funding of the  subprojects, the  Connnittee 

sought out  supplemental support from the pro jec t  invest igators  o r  other 

agencies, both s t a t e  and federal .  I n  negotiating every Class of 1922 grant 

the  Committee was f ruga l  and once was able  t o  ge t  the  services  of a 

graduate student on a fellowship f o r  the  mere offer of an excit ing problem 

and mater ia l  aupport. A t  times a l s o  a facu l ty  member offered t o  use ta 

University Bay problem f o r  an advanced c l a s s  project ,  a t  l i t t l e  o r  no cos t  

t o  the  Committee budget. And a t  other times, by appeal t o  the  proper 
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agencies l i k e  t h e  U.S. Geological Survey o r  t h e  Ci ty  of Madison, it was 

poss ib le  t o  ge t  matchins money o r  monitoring s e r v i c e s  t h a t  would otherwise 

have been very c o s t l y  t o  the  Committee budget. The same may be sa id  of 

cooperation within t h e  Universi ty t o  accomplish th inds  t h a t  t h e  Committee 

could not  do i t s e l f  o r  pay f o r  from i t s  p r o j e c t  funds. An example of t h i s  

l a t t e r  s o r t  w i l l  be described i n  d e t a i l  i n  the  i n t e r p l a y  of t h e  Committee 

and the  Campus Planning and Constr i ldion personnel, both during the  con- 

s t r u c t i o n  of  t h e  Center f o r  Health Sciences and t h e  development of C r a f f i c  

p a t t e r n  f o r  t h e  Far West Campus wi th in  which t h e  Universi ty Bay area l i e s .  

Surely t h i s  cooperat ive approach was j u s t i f i e d ,  because t h e  Committee 

took ca re  not  t o  lose  cont ro l .  It was t h e  i n i t i a t i n g  a g x t ,  deciding what 

wsre t h e  problems and how t o  a t t a c k  them. It _I_C did not  open t h e  fund f o r  

g ran t s  upon app l i ca t ion  of i n v e s t i g a t o r s  a t  l a rge ,  who misht  have worked 

on t h e i r  own s p e c i a l t i e s ,  r a t h e r  than on t h e  p r i o r i t i e s  of t h e  problems of 

t h e  : ln ive r s i ty  Bay area .  A s  research  on t h e  severa l  subprojects  procressed, 

t h e  Committee was kept  informed through i ts  Coordinator, Richard McCabe. 

I n  f a c t ,  t h e  i n v e s t i g a t o r s  o f t e n  met with t h e  Committee t o  r epor t  r e s u l t s  

an4 t o  d i scuss  f u r t h e r  work. Because of t h e  d ive r se  exper t i se  of i ts  

members, t h e  Committee was o f t en  a b l e  t o  o f f e r  s p e c i f i c  he lp  o r  even t o  

foresee t h e  next problem t o  fund, and thus  it went. 

We be l i eve  the  Committee has  b-:en a good steward of t h e  fund, and 

can now r e p o r t  s u b s t a n t i a l  accomplishment. But we a l s o  l i k e  t o  be l ieve  

t h a t  t h i s  is  not  t h e  end of the  b e n e f i t s  of t h e  Universi ty Bey Project .  As 

w i l l  be shown, some of t h e  subprojec ts  have recommended c e r t a i n  management 

p r a c t i c e s  t o  be  on-going a f t e r  t h e  Committee's work i s  f in ished.  Thus i n  

t h e  long run t h e  Universi ty w i l l  p r o f i t  s t i l l  more from t h e  generous g i f t  

of t h e  Class of  1922. Lastly, beyond these  ma te r i a l  b e n e f i t s  t o  t h e  Uni- 
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v e r s i t y  Bay area,  t h e  University w i l l  have a source of p r ide  i n  i ts own 

r igh t .  Sound environmental management is  an ob l iga t ion  i n  this day, and 

t h e  Universi ty has here a g rea t  opportunity t o  do t h e  r i g h t  thing,  t o  be a 

l eader  i n  p ro tec t ion  of a l a r g e  and complex bu t  s e n s i t i v e  ecosystem. After 

a l l ,  t h e  area is a p a r t  of the  Campus and must continue t o  be used. Human 

impact is  inevi table .  The University's ob l iga t ion  is t o  s o  manage t h a t  

t h e  impact i s  minimized i n  ecological  damage. And, -----, if t h i s  can be done 

it w i l l  r e f l e c t  c r e d i t  t o  t h e  Universi ty f o r  its env i romenta l  responsibi l -  

i t y  and leadership.  We of t h e  Corni t tee  regard t h i s  i n  itself a s  a f u t u r e  

b e n e f i t  t o  t h e  University. 

NATURE AND PURPOSE OF THE 

UNIVERSITY BAY PROJECT 

Its I n i t i a t i o n  - 
After  it became known t h a t  t h e  Class of 1922, f o r  i t s  50th Jubilee,  

had i n  mind some Lake Mendota-oriented projec t ,  t h e  concept of the  Univer- 

s i t y  Bay Pro jec t  began t o  develop. A meeting was held a t  which t h e  matter  

was discussed by representa t ives  of t h e  Class ( M r .  William K e l l e t t  and M r .  

Donald ~ l i c h t e r ) ,  Dean ~ o c k  of the  Graduate School and several f a  cul ty .  

The broad concepts of t h e  University Bay P r o j e c t  were sketched and, a s  t h e  

Class decision was eventual ly  made, the  e a r l y  s t e p s  toward development 

were taken, even before t h e  Class reunion i n  May. 

I n  January 1972 t h e  Graduate School arranged f o r  t h e  appointment 

( f u l l  ti-me) of Richard 5. McCabe a s  Coordinator. The I n s t i t u t e  f o r  Environ- 

mental Studies provided him space and t h e  l o g i s t i c s  t o  r a c i l i t a t e  h i s  work. 

By t h e  time of t h e  Class reunion i n  May 1972, t h e  p l a n  was ready t o  describe 

t o  t h e  Class. It was w e l l  received by a l l ,  and, i n  f a c t ,  t h e  Class  was 



praised i n  the news media f o r  its break with the  t r ad i t i ona l  g i f t  concept 

and i ts  investment i n  an environmental legacy f o r  the  f a r  future  of the  

Campus and the Madison cornunity al ike.  

Objectives - - .  of the  University Bay Project  

Although the  Project  t i t l e  emphasizes the  University Bey, it ma 

real ized from the  beginning t h a t  the University Bay BCea was equally v i ta l .  

The ecology of t he  Bay and of the  Area a r e  interlocked. The Area is part 

of the  Campus and it must be used increasingly so  i n  the  future, since -- - - -3 
the  University is  hemmed i n  on a l l  boundaries by the  Ci ty  of Madison, i ts  

contiguous neighbor. For many years t h e  pressure on the  Bdly Area was not 

c r i t i c a l  but it i s  now with the  new development of buildings and use of 

t h a t  p a r t  of the  campus. The new e n t i t y  of the  Area i s  being recognized 

i n  the  term West Campustt, use-] mcre and more commonly i n  t he  l a s t  t en  0 
t o  f i f t e e n  years of University planning. A l l  a re  agreed t h a t  t he ' un ive r s i t y  - - 

Bay Area and the  Bay i t s e l f  a r e  pr iceless  possessions, not t o  be destroyed. 

But can they be used, a s  they inevitably must be, without destruction? 

That is the  problem t o  which the  University Bay Project  addressed i t s e l f .  

IIow t o  minimize t h e  impact of use ; -  how t o  preserve t he  natural  beauty and 

blend it with Campus development; how t o  manage the  Area so a s  t o  protect  

and improve the  Bay proper---these a r e  t he  problems upon which centered 

the objectives of the  Project. The work of the  University Bay Project  was 

then mission oriented: 

1 )  t o  assess  the s t a t u s  and iden t i fy  t he  problems 

of the  Bay an3 the  Area 

2 )  t o  solve ecological problems, if possible, and 

i f  not, t o  propose ways t o  decelerate  the  
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environmental deterioration, 

3) t o  provide sc ient i f ic  and social leadership t o  

the University f o r  its environmental problem and 

t o  s e t  an  example f o r  the public a t  large fo r  

l i k e  problems, 

The University B a ~ l  Advisory Committee - 
Promptly a f t e r  the Class reunion, llean Bock appointed h i s  Canmnittee 

a s  follows: 

McCoy, Elizabeth, Chairman 
Professor b r i t u s ,  Bacteriology 

Ellarsoa, Robert 
Professor, Wildlife Ecology 

Lewis, Philip 
Professor, Landscape Architecture 

Stephenson, 9avid 
Asscc. .Professor, Geology (water resources) 

Burris, Robert 
Fkofessor, Biochemistry 

Clspp, James 
Professor, C i v i l  Engineering (remote sensing) 

Polkowski, Lawrence 
Professor , Civil Engineering 

Chapin, ~ o b n  
Graduate Student, Economics (water management) 

Kerrigan, James 
Asst, Director, Water Resources Center 

NcCabe, Richard 
Coordinator, Specialist  I.E.S. and Graduate School 

Bock, Robert M. 
Dean, Graduate School, ex off ic io  

Kellett, William 
Class of 1922, ex off ic io  

Slichter, Donald 
Class of 1922, ex off ic io  



Note t h e  d i v e r s i t y  of profess ional  competence u i t h i n  t h e  Connnittee 

and t h e  s p e c i a l  exper t i se  of some of i ts  members f o r  deal ing with problems 

of t h e  a l u a t i c  environment. A l l  members a l s o  had personal  f a m i l i a r i t y  with 

the  Bay Area fromtheix-ownresearch o r  from avocational  i n t e r e s t s .  

To a id  t h e  Committee, t h e  Coordinator c i rcu la ted  a ques t ionai re  among 

facul ty ,  a;encies and groups of individuals  l i k e l y  t o  be h e l p f u l  i n  supplying 

information, advice, o r  publ ic  opinicn. -*om t h e  answers t o  t h e  ques t ionai re  

a list of more than 90 consul tants  was compiled. With such a r e s e r v o i r  of 

information and advice the  Committee and t h e  Coordinator were a b l e  t o  g e t  

much valuable aid. 

A t  t h e  first meetings of  t h e  Connnittee ( J u l y  11 and 31), a free-ranging 

discuss ion was held. Dean Bock provided background a s  t o  t h e  i n t e n t  of t h e  

Class of  1922 and t h e  amount of  the  g i f t  ($87,000 i n  hand and i n  pledges) 

and explained how t h e  fund was held by t h e  Ifisconsin Foundation and how it 

would be made a v a i l a b l e  through t h e  Graduate School. The main d iscuss ion 

d e a l t . w i t h  t h e  mission-oriented purpose of t h e  Project .  Two problems basic 

t o  o the rs  were i d e n t i f i e d  f o r  first p r i o r i t y  and t h e  g r a n t s  t o  Stephenson 

( f o r  a Hydror~eologic study) and t o  Clapp ( f o r  a system of Horizontal  Ver t i ca l  -. - - -..---- 
Controls)  were authorized. 

REPORTS ON FUNDED SUBPROJECTS 
1972-1976 

A s e r i e s  of subprojects  were undertaken a s  t h e  Conmaittee saw t h e  

need t o  develop new date  upon t h e  problems of the  Bay and t h e  Area. The 

fol lowing account of t h e  accomplishments of each subproject  does not  necessar- 

i l y  reflect t h e  o rder  of p r i o r i t y ,  althounh, a s  each was i n i t i a t e d ,  p r i o r i t y  

was considered. This account w i l l  summarize b r i e f l y  t h e  work done and t h e  
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f indings  of each projec t .  Recanmendations o r  o ther  follow-up w i l l  be 

deferred  f o r  discussion- l a t e r  under OVERVIEW OF ACCOMPLISHMENTS. 

~ o g e o l o g i c  Study 

Subproject 133: 8810 David Stephenson, P r inc ipa l  Inves t iga to r  
Robert S e r r e t t ,  Research Ass i s t an t  

Water i n  t h e  Bay and t h e  Area i s  an a s s e t  o r  a l i a b i l i t y ,  depending 

upon t h e  p o i n t  o f  view. For its function a s  p a r t  of Lake I4endota and a s  a 

v i s u a l  and r e c r e a t i o n a l  amenity, t h e  Bay water is an asse t .  But t h e  Bay is  

notably h i g ~ e r  than m e  of t h e  Area land, such a s  t h e  Class of  1918 Marsh, 

and thus  it inf luences  t h e  ground-water l e v e l  and determines i ts  seasonal 

f l u c t u a t i o n  wi th in  t h e  land Area. E'urther, t h e  storm sewer waters from 

a l a r g e  area south and west of t h e  Bay Area proper contr ibute  t o  t h e  water 

system of the  Bay. The ground water of the Area i n  t u r n  becomes important 

when it d i c t a t e s  where l i e  t h e  marshy a rea  and the  d r y  land f o r  Campus use. 

nDry" surface is not  always ind ica t ive  of t h e  use t h a t  can be  made of a 

p a r t i c u l a r  apot. For example, a bui ld ing site may be dry i n  l a t e  summer 

but  if sub jec t  t o  f looding a t  high water, e i t h e r  t h e  bui ld ing should not 

be b u i l t ,  or, i f  b u i l t ,  should have provisions f o r  water-proofing o f  its 

basement. A s i n g l e  ana lys i s  a t  t h e  time of planning t h e  bu i ld ing  may be 

se r ious ly  d e f i c i e n t  and t h e  mistake may be costly. 

Only fragmentary records  of t h e  grouod water levels ,  discharge and 

recharge were is existence.  And no simultaneous and q u a n t i t a t i v e  study of 

t h e  Bay water end Area ground water, and t h e  q u a n t i t a t i v e  interchange o f  

t h e  lltwollyhad been done. Thus i n  t h e  opinion of t h e  Committee, t h i s  hydro- 

geologic subproject  was fundamental and was the  f irst  t o  be funded. 

It was undertaken by Prof. Javid Stephenson of t h e  Geology ilepart- 

ment and X r e c t o r  of t h e  Water Resources Program. He was aided by graduate 
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student, Robirt S t e r r e t t ,  who did the f i e l d  work and r e l a t ed  research. H i s  

f indings a re  presented i n  h i s  t he s i s  f o r  the  Master of Science, C+olcgy and 

Geophysics (S t e r r e t t ,  1975). The t he s i s  contains much data i n  t ex t ,  tables ,  

graphs and 9 Appendices. It K i l l  be a valuable and permanent source of 

information f o r  the  University Planning and Construction personnel and f o r  

eco.logists working on the  Bay and the Bay Area. There is a l so  a good int ro-  

ductory section on the  g l ac i a l  and post-glacial  geology, so i l s ,  lake l eve l s  

and c i rculat ion,  e t c .  with l i t e r a t u r e  references t o p r e v i o u s  publications. 

The research plan was t o  map the  Bay by bathymetry and s o f t  sediment 

isopach data, and by coring. the bottom t o  determine the  nature of t he  

s t r a t i f i c a t i o n  and of the s o f t  sedimentary matter a t  t he  in te r face  of the  

bottom and water. Much of the  work was done i n  winter, regardless of 

weather ( and we do mean regardless--- we have a p ic ture  of the  workers on 

a day t h a t  was -30 F). After the  geologic study of t he  cores, samples were 

s en t  f o r  chemical analysis  and these data w i l l  contribute t o  eutrophication 

s tud ies  of Lake Mendota i n  general. The mapping of t h e  sand bar and the 

del ta ,  which is building a t  t he  mouth of Willow Creek, is pa r t i cu l a r ly  

useful. Secondly, the  ground water l eve l  i n  the Area was determined and 

monitored f o r  seasonal changes. By use of t e a t  wells (piezameters) including 

some i n  nests  i i.8. several  i n  close proximity but a t  d i f f e r en t  depths), 

some data were obtained a s  t o  dischargehecharge. Fortunately 1973-197b 

were wet years and thvs the  data on high ground-water s t a t u s  of the  Area 

a r e  pa r t i cu l a r ly  useful. From the ground water data an3 from the  chemical 

analyses of the  water, new evidence was presented f o r  areas of discharge 

and recharge, and thus t he  dynamics of t he  Bay/~ay Area water system a r e  

be t t e r  understood. Lastly, grwnd cores were taken a t  s t r a t eg i c  places i n  

the Area , and these  revealed the  bed rock and thickness of overlying 
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s t r a t a .  While these  cores a r e  l imited i n  number, they do provide some new 

information f o r  land use planning i n  t h e  Area. 

Because i ts  g l a c i a l  h i s to ry  and s u p e r f i c i a l  geology a r e  c r u c i a l  t o  

understanding t h e  Universi ty Bay and its land Area, it is useful  a t  t h i s  

point  t o  quote from t h e  S t e r r e t t  t h e s i s  ( b u t  without documentation by a l l  of 

the  maps and c h a r t s  concerned. These can be found i n  t h e  l i b r a r y  t h e s i s  o r  

i n  t h e  copy f i l e d  wi th  t h i s  r epor t  f o r  those most concerned ). 

Thesis p.19-26 

S u ~ f i c i a l  Geolow and S o i l s  - .  -- 
The s u p e r f i c i a l  geology of Universi ty Bay is dominated by 

g l a c i a l  sedimen5 and landforms. Buckley (1895), Bean (1936), 
and Cline (1965) a l l  addressed themselves t o  t h e  s u p e r f i c i a l  geol- 
ogy of Dane County; however, only Buckley's work addressed i t s e l f  

s p e c i f i c a l l y  t o  t h e  Pleistocene geology around Nadison. The 
s u p e r f i c i a l  geo low of t h e  area i s  a r e s u l t  of deposit ion during 

t h e  Woodfordian ( ~ a r y )  Substage of t h e  Wisconsin Glacia l  Stage 
about 13,500 years ago. 

The f a r t h e s t  advance of t h e  g lac ie r  during t h i s  time was t o  a 
point  about  e igh t  miles west of t h e  Bay. A s  t h e  g l a c i e r  melted 
and the  i c e  margin receded back t o  the  northeast ,  it formed t h e  
dominant g l a c i a l  f e a t u r e  of the  Bay area. That f e a t u r e  i s  t h e  Wingra 
Recessional Moraine. This moraine cons t i tu tes  t h e  high area  which 
wraps around the  lowlands (Figure 9 ) .  Based on the  surface  exposures 
and auger d r i l l i n g  around t h e  VA Hospital t h i s  moraine was deter -  
mined t o  be a kame* deposi t  of f l u v i a l  o r  stream o r i g i n  i n  t h e  Bay ---. 
* A G I  Definition: , A  short,  i r r e g u l a r  r idge  of gravel  o r  sand 

deposited i n  contact  with g l a c i a l  i ce .  

area. The b e s t  surface  exposures of this form a r e  near t h e  medical 
complex const ruct ion site. 

It is of l i t t l e  Fmportance t o  t h e  planner, however, i f  only 
t h e  deposi t ional  h i s t o r y  of t h e  near surface  i s  known. The planner 
must know what type of bui ld ings  can o r  cannot be b u i l t  on t h e  s o i l s  
found throughout t h e  Bay area. 

S o i l  s c i e n t i s t s  have c l a s s i f i e d  the  s o i l s  of t h e  Bay Area i n t o  
f i f t e e n  categories;  i n  s o i l s  terminology these  ca tegor ies  a r e  ca l led  
types. These types a r e  seen i n  Figure 10. The S o i l  Conservation 
Service s o i l  survey i n t e r p r e t a t i o n s  f o r  the  s o i l s  a r e  found i n  
App-ndix A. 

Ins tead of a l l  these c lasses ,  t h i s  s tudy has  consolidated a l l  



of the  s o i l s  of the  Bay area i n t o  four  groups. This c l a s s i f i c a t i o n  
i s  based upon deposi t ional  mechanism and l i thology.  These four  
groups are-  ( ~ i g u k e  11 ) : 

S t r a t i f i e d  i c e  con tac t  d r i f t  (kame) 
Lacustr ine deposi ts '  
T i l l  
Stream deposited sands and gravels .  

The s t r a t i f i e d  i c e  contact  d r i f t  composes t h e  kame morainic 
deposi ts  which c o n s t i t u t e  t h e  uplands surrounding t h e  Bay. When 
t h e  g l a c i e r  receded t o  t h e  nor theas t  and e a s t ,  it experienced a 
period of  s tagnation.  During t h i s  period t h e  s t r a t i f i e d  moraine 
was deposited. These sediments d i r e c t l y  o v e r l i e  t h e  bedrock core, 
and t h e i r  thicknesses vary  from zero t o  g rea te r  than 50 f e e t .  The 
thinn:.jst de2os i t s  a r e  around t h e  Forest Products Laboratory, and 
the  t h i c k e s t  depos i t s  a r e  west of the  Universi ty 's  r ec rea t ion  
f i e l d s .  The kame sediments a r e  characterized by interbedded and 
in te r f ingered  coarse sands and gravels. Grain s i z e  ana lys i s  of 
se lec ted  samples was performed i n  t h e  Twenhofel Geological Lebora- 
t o r y  and t h e  r e s u l t s  appear i n  Appendix B. Thicknesses of uncon- 
so l ida ted  sediments were determined from bore h,,les d r i l l e d  by 
?lerrzyn Engineering Company o r  by myself. 

Because these  s o i l s  a r e  predominantly silts, sands, and gravels ,  
and because they  a r e  d i s t r i b u t e d  on t h e  uplands, they a r e  genera l ly  
well-drained and wel l  s u i t e d  t o  const ruct ion foundations. However, 
const ruct ion on h i l l s  of t h i s  mater ia l  may r e s u l t  i n  erosion and 
slope s t a b i l i t y  problems, e spec ia l ly  where an unsupported e.=irth 
f a c e  i s  exposed. 

Af ter  t h e  g l a c i e r  receded from t h e  Bay area, t h e  water of 
Lake Vendota extended t o  t h e  base of t h e  moraine. h r i n g  t h i s  
period of occupation, l a k e  marls were deposited i n  t h e  area which is 
presen t ly  t h e  rnarsh and playing f i e l d s .  A bore hole  near t h e  
northwest corner  of t h e  Nielsen Tennis Stadium revea l s  t h a t  these  
l ake  marls a r e  about 50 feet thick. The marls  a r e  gray colored s i l t y  
c l a y s  of very low permeability. These marls probably represent  
deep water depositg. Because of t h e i r  organic content  and a high 
water table ,  t h i s  locat ion is unsuita:)le f o r  construction. 

I n  add i t ion  t o  t h e  l a c u s t r i n e  marls and silts, o the r  shallow- 
water deposited sediments a r e  found on t h e  lower f r inges  of t h e  
topographical ly high areas. These sediments a r e  characterized by 
sandy silts. Excavation f o r  the  new medical center  and bore holes 
on the  north s i d e  of t h e  marsh provided f i e l d  evidence f o r  these  
shallow-water l a c u s t r i n e  deposits .  Because of t h e i r  moderate drain- 
age capacity, shallow s lopes  and s u i t a b i l i t y  f o r  foundations these  
s o i l s  make acceptable bui ld ing s i t e  locat ions .  It is important t o  
remember though t h a t  only t h e i r  physica l  p roper t i e s  make them s u i t -  
a b l e  f o r  foundations. Poss ib le  problems with t h e  a r e a s  i n  which 
these  sediments a r e  located could be a high ground water t a b l e  o r  
a e s t h e t i c  and land ownership c h a r a c t e r i s t i c s  t h a t  may prevent o r  
r e t a r d  s u b s t a n t i a l  development. . 

Areas t o  t h e  south of t h e  'IM? Building, e a s t  of t h e  ?ores t  
Products Laboratory, and west of t h e  new heating p l a n t  a r e  underlain 



by g l a c i a l  till overlying bedrock. This till is approximately nine 
feet th ick ,  and it is a blend of sand, c l a y  and boulders. There 
is  no s t r a t i f i c a t i o n  o r  any order ly  arrangement of t h e  sediments. 
No borings were taken t o  determine t h e  c h a r a c t e r i s t i c s  of t h e s e  
sediments, s i n c e  exce l l en t  c ross-sec t ional  exposures were provided 
i n  t h e  trenches dug f o r  steam l i n e  placement t o  t h e  new medical 
center .  

The f i n a l  group of s o i l s  i n  the a f o r e  mentioned c l a s s i f i c a t i o n  
is  t h e  stream deposited sands and gravels .  S o i l s  of t h i s  na ture  
a r e  found on Picnic  Point and the  area  e a s t  of Walnut St ree t .  Logs 
of bore holes, d r i l l e d  by myself o r  by 1darzyn Engineering, appear 
i n  Appendix A. 

p. 28-35 Bedrock G e o l o g  and Geologic H i s t o g  
-a+- - - -.-.-. .-... - - 

The bedrock geology of t h e  Univers i ty  Bay area  cons i s t s  of  
Upper Cambrian sandstones and sandy dolomites (Figure 13).  Over 
seven hundred feet of sedimentary u n i t s  o v e r l i e  the pre-Cambrian 
c r y s t a l l i n e  basement rocks. 

To gain a perspective of t h e  r e l a t i o n  of t h e s e  rocks t o  each 
o t h e r  Figure 14 is a geologic c ross  s e c t i o n  of t h e  Lake. The sedi-  
mentary rock u n i t s  i n c l i n e d  t o  t h e  southwest a t  a d i p  of f i f t e e n  
feet t o  the  mile. 

The following a r e  b r i e f  explanations of each formation 
beneath t h e  study area ,  from c r y s t a l l i n e  basement rocks t o  t h e  
surface.  

The Mount Simon formation, an Upper Cambrian sandstone 
unconformably* over l i e s  t h e  pre-Cambrian rocks. It is predominantly -- - ------- 

* Unconformity -- AS1 def in i t ion :  A surface  of erosion o r  non- 
deposi t ion,  usua l ly  t h e  former, t h a t  sepa ra tes  
younger s t r a t a  from older  rocks. Unconformable 

+means having t h e  r e l a t i o n  of unconformity t o  
t h e  underlying rocks; not  succeeding t h e  under- 
ly ing  s t r a t a  i n  immediate order  of age and i n  
p a r a l l e l  posi t ion.  -- ,- -.- 

a well-cemented medium-grained sandstone t h a t  conta ins  very f i n e  
t o  very coarse sand (Cline, 1965). The Ci ty  of Wadison draws i t s  
water supp l i e s  from t h i s  formation. 

Above t h e  Mount Simon is t h e  %u Cla i re  Sandstone which is  
f i n e  t o  medium-grained and dolomitic; t h i s  means it conta ins  
t h e  calcium-magnesium mineral, dolomite. This formation is d i s -  
t inguished from t h e  Mount Simon i n  t h a t  it conta ins  fine-<rained 
c l a s t s  and more dolomite. 

The next u n i t  overlying t h e  Eau Cla i re  Forniation is t h e  



Galesvi l le  Sandstone. It is  predominantly a medium t o  fine-grained 
sandstone t h a t  has  an approximate thickness i n  t h e  Madison area of 
about 130 feet (Cline, 1965). However, pre-glacial  erosion has 
removed much of t h i s  formation. The preceding t h r e e  formations do 
not  crop out  (exposed a t  t h e  surface)  i n  t h e  University Bay area; 
however, t h e  Galesvi l le  i n  many a reas  i s  d i r e c t l y  over la in  by 
g l a c i a l  till. 

Above t h e  Galesvi l le  i s  t h e  Franconia Sandstone. This rock 
u n i t  forms much of the  bedrock surface  i n  t h e  Universi ty Bay area.  
Exposures of t h i s  formation can be seen a t  t h e  edge of t h e  l a k e  i n  
two areas; one point  i s  west of Second Point  and t h e  other exposure 
is along the  south.shore of Picnic  Point.  The formation is divided 
i n t o  upper and lower p a r t s  on t h e  b a s i s  of l i thology.  The upper 
p a r t s  contain a high percentage of t h e  green c l a y  mineral, glaucon- 
ite. Cementation of the  c l a s t s  on t h e  very top few f e e t  of t h i s  
formation i s  very poor due t o  pre-glacial  erosion. The exposure of 
t h i s  formation west of Second Point  along t h e  l ake  exemplifies 
t h i s  ffgreen-sandfl f e a t u r e  beaut i fu l ly .  The lower p a r t  of t h e  forma- 
t i o n  is a f i 'nej to coarse-grained sandstone which is only l o c a l l y  
dolomitic and g laucon i t i c  ( c l ine ,  1965). 

P re  - and Post - -- Glacia l  

Bei'ore t h e  a r r i v a l  of t h e  g lac ie r s ,  t h e  study area  topograph- 
i c a l l y  resembled t h e  region of southwest 'Wisconsin, which is 
t y p i f i e d  by V-shaped and steep-ualled valleys.  Picnic Point was a 
bedrock r idge  between the  va l l eys  of t h e  pre-glacial  Universi ty 
Bay Creek and t h e  pre-glac ia l  Middleton River (Figure 15). From 
t h e  top  of Picnic ?oint  t o  t h e  bottom of the pre-glac ia l  Universi ty 
Bay Valley was a drop of almost 250 fee t .  

During t h e  l a s t  s tage  of t h e  cont inenta l  .:laciation, r e f e r r e d  
t o  a s  t h e  :disconsin stage,  t h e  i c e  advanced i n t o  t h e  Madison area 
from t h e  northeast .  A s  t h e  g l a c i e r  moved forward, bedrock mate r i a l  
was incorporated i n t o  t h e  ice. This advance halted near the  p resen t  
conmunity of Cross Plains.  The mater ia l  incorporated i n t o  t h e  
g l a c i e r  was deposited a t  t h e  f r o n t  a s  t h e  g l a c i e r  melted. The h i l l  
which was formed from the mate r i a l  is  refer red  t o  a s  t h e  Johnstown 
terminal  moraine.* 

* A Q I  Jef in i t ion:  3rift, deposited c h i e f l y  by d i r e c t  g l a c i a l  
ac t ion,  and naving const ruct ional  topography 
independent of con t ro l  by t h e  surface on 
which t h e  d r i f t  l i e s .  

A s  t h e  world-wide temperature increased, t h e  cont inenta l  
g l a c i e r s  me l t ed  and re t rea ted .  The r e t r e a t  of t h e  g l a c i e r s  was 
not  uniform i n  :be, but r a t h e r  it was an interrupted s e r i e s  of 
pauses. Accompanying these  h a l t s ,  unconsolidated mater ia l  was 
deposi-ted i n  r idges  from t h e  melting glac iers .  These r idges a r e  
ca l l ed  recess ional  moraines. Two recess ional  moraines d i r e c t l y  
e a s t  of the  Johnstown terminal  moraine a r e  ca l l ed  t h e  Milton and 
ldingra recess ional  moraines (Figure 9). 



A s  the  i c e  moved out  of the Universi ty Bay, it is believed 
t h a t  melt water was trapped between t h e  r e t r e a t i n g  i c e  and t h e  Win- 
gra moraine. This water probably exi ted  from t h e  Bay i n  a south- 
e a s t  and northeast  d i rec t ion.  Sediment deposited by these  streams 
a r e  found on Picnic  Point  on t h e  north s i d e  of t h e  Bay between 
'.Jalnut S t r e e t  and Observatory H i l l .  A physical  descr ip t ion of these  
sediments can be found i n  t h e  Superf ic ia l  Geology sect ion.  

After th?  g l a c i e r s  had r e t r e a t e d  completely from t h e  area,  t h e  
e n t i r e  landscape was d r a s t i c a l l y  a l t e r e d  from t h a t  before t h e  a r r i v a l  
of t h e  g lac ie r .  Within the  study area,  t h e  effects of t h e  g l a c i e r  
a r e  pronounced. The va l l eys  of t h e  pre-glacial  streams were f i l l e d  
with 150 t o  200 f e e t  of g l a c i a l  till, and t h e  bedrock r idge  of 
Picnic Point  was leveled  and covered with a t h i n  l ayer  of g l a c i a l  
deposits.  The r e s u l t  of t h e  g l a c i e r  was t h a t  t h e  general topo- 
graphy was changed from deep va l l eys  and sharp edges, which a r e  char- 
a c t e r i s t i c  of t h e  d r i f t l e s s  area west of Madison today, t o  a r o l l i n g  
topography. 

The p o s t  g l a c i a l  drainage was characterized by numerous swamps 
and lakes.  I n  f a c t ,  t h e  Madison l akes  themselves were due t o  the  
blockage of stream va l l eys  by g l a c i a l  d r i f t .  Originally,  Lake 
Mendota occupied a more extensive a rea  than it does today. Uni- 
v e r s i t y  ?by was a l s o  larger .  

The p r i n c i p a l  f indings  of S t e r r e t t  may b e s t  be quoked from h i s '  

Discussion and Conlusions a s  follows: -----. - ---- 
Thesis p. 84-86 

1. S o i l  thicknesses vary from 1 foot  t o  g rea te r  than 150 f e e t .  
Figure 41 denotes those  areas  where bed rock is  c lose  t o  t h e  
surf ace. 

2. The shallow ground water flow system shows t h a t  most of t h e  
Bay recharges the  ground-water system. Picnic  Point  is t h e  
only land a rea  which recharges t h e  Bay. Ground water does not  
discharge i n t o  Willow Creek D n i v e r s i t y  ~ r e e u .  On t h e  con- 
t r a ry ,  water l e v e l s  around the Creek seem t o  i n d i c a t e  t h a t  
water moves from t h e  Creek i n t o  t h e  ground. [see f igure  17. 

The water t a b l e  i n  t h e  study area  va r ies  from 13 t o  g r e a t e r  
than 40 f e e t  below t h e  ground surface. The land occupied ' 

by t h e  marsh L C l a s s  of 1918 ~ a r s h X  and t h e  playing f i e l d s  
i s  where t h e  water t a b l e  is c l o s e s t  t o  t h e  land surface  and 
a s  a consequence t h i s  area  should be avoided wnere construction 
w i l l  involve the  emplacement of deep foundations. 

4. Bathymetric and s o f t  sediment isopach maps were constructed f o r  
t h e  Bay. These maps de l inea te  t h e  loca t ion  of t h e  sand bar 
and t h e  d e l t a .  However, sedimentation r a t e s  f o r  t h e  d e l t a  were 
not  obtained. 



5. 'dater samples were co l l ec ted  from various observation wells. 
Because of sampling techniques conclusions cannot be drawn 
with regard to.  the  o v e r a l l  q u a l i t y  of t h e  ground water i n  t h e  
Bay study area. The e f f e c t s  of road s a l t i n g  were seen i n  
severa l  wells located near roads. 

6, It was ca lcula ted  t h a t  approximately 23,000 gal lons  per  day 
move from t h e  Bay i n t o  t h e  ground. Both hor izonta l  and 
v e r t i c a l  gradients  were ca lcula ted  f o r  various a r e a s  around 
t h e  Bay Area. It was seen t h a t  Madison municipal water-supply 
puinpage did i n f l l ~ e n c e  t h e  water table .  Arolind t h e  medical 
cen te r  construction complex it was discovered t h a t  shallow 
aqu i fe r  l e v e l s  varied approximately two feet with municipal 
punpage f i i t y ;  w e l l  No. 67. 

Thesis p. 86-58 

Some of these  conclusions a r e  r e p e t i t i o n  of points...in the  
3iscussion; however, t h e r e  is a need...to repeat.... 

University Bay f i e l d  and labora tory  inves t iga t ions  lead 
t o  t h e  fol lowing conclusions. 

1. Picnic  Point  and Eagle Heights a r e  a recharge a rea ,  Ac t iv i ty  
such a s  t h e  d i sposa l  of wastes e i t h e r  i n  l a n d f i l l s  o r  seepage 
p i t s  could a f f e c t  t h e  ground water q u a l i t y  i n  t h e  rest of t h e  
Bay [keea;/. These a r e a s  a r e  upgradient and pol lu ted  ground 
water can move from them t o  t h e  marsh o r  Bay. 

2. Universi ty Bay serves  a s  a recharge source t o  most of t h e  Bay 
lands. Feed l o t s  and/or l a n d f i l l s  on any land bes ides  Picnic  
Point  w i l l  not  impact t h e  water q u a l i t y  of t h e  Bay proper by 
means of %round water. However, storrn sewer drainage can 
empty i n t o  t h e  Bay and t h i s  drainage can contr ibute  n u t r i e n t s  
t o  t h e  Bag and Lake Mendota. 

3. The 1918 Marsh experiences "f low-throughtf conditions. S a l t i n g  
t h e  roads north of the  marsh w i l l  con t r ibu te  chlor ides  t o  
t h e  marsh water. However, because of  t h e  f a c t  t h a t  t h e  marsh 
s o i l s  a r e  f i n e  grained and thus  of low permeability, t h e  amount 
of ground water en te r ing  t h e  marsh i s  very small, about 11 
gallons/day. 

4. The water t a b l e  i n  t h e  marsh area is between f i v e  and e i g h t  
f e e t  below t h e  surface. Because of t h i s  f a c t  it is recommended 
t h a t  l a r g e  s t r u c t u r e s  should not  be b u i l t  i n  t h i s  area. If 

construction does t a k e  place, dewatering pumps w i l l  most 
l i k e l y  be used. 

5. 2a l t ing  the  roads i n  t h i s  area does have an impact on t h e  ground 
water qual i ty .  It was observed t h a t  t h e  road s a l t i n g  inc reases  
t h e  ch lc r ide  content  of t h e  ground water. Chlorides a r e  not  
absorbed by s o i l  p a r t i c l e s  and a s  a consequence, they do have 

* 



the  a b i l i t y  t o  t r a v e l  through t h e  mound water system. 

6. Municipal wel l  pumping does have an effect on ground-water levels .  
When t h e  c i t y  well number 6 i s  on, t h e  water level i n  t h e  south- 
e a s t  corner of the  study area dropped. Knouledne of t h i s  hydraulic 
connection between t h e  shallow and deep aqu i fe r s  is valuable i n  
building construction and waste d i sposa l  b l a n n i n d .  I n  building 
construction foundation design must t ake  t h i s  knowledge i n t o  
account i n  order t o  prevent f looding if t h e  municipal wells a r e  
shut  o f f .  This knowledge is a l s o  useful... when loca t ing  disposal  
s i t e s  f o r  refuse. Leachate may e n t e r  t h e  ground water and contami- 
nate  municipal wells. If hazardoue m t e r i a l s  a r e  s p i l l e d  i n  t h e  
area,  say  by a r a i l  c a r  derailment, it is imperative t o  r e t r i e v e  
a s  much of the mate r i a l  a s  poss ib le  s o  t h a t  it does not g e t  i n t o  
t h e  mound water system and eventual ly  po l lu te  t h e  municipal 
water wells.  

7. The University f e e d l o t s  do not  have an impact on t h e  Bay by means 
of ground water because t h e  f e e d l o t s  a r e  down gradient  of t h e  
Bay. They may have An e f fec t  on t h e  Bay due t o  sheet  runoff and 
eventual discharge t o  t h e  Eay by e i t h e r  storm sewers o r  Willow 
Creek. 

. It is  evident t h a t  t h i s  w r o g e o l o g i c  - - -. St* . has provided some 

important new knowledge of t h e  Bay/Bay Area water system, even a s  t h e  

Conunittee foresaw i n  giving p r i o r i t y  t o  t h i s  subproject.  

Horizontal  and Ver t i ca l  Controls 
-..- -.-- -. . --. --- - -......--a. . 

Subproject 133: 8811 James Clapp, P r inc ipa l  Inves t igator  

The Cownittee found it almost inc red ib le  t h a t  i n  a l l  t h e  years of 

research on t h e  University Bay and t h e  Area, no adequate g r id  of -.- Horizontal ",....--. 

and Ver t ica l  Controls had been established.  Sampling s t a t i o n s  had appar- -- -. --- ----.-- ---...-. 

e n t l y  been verbal ly  described and were almost impossible Eor a l a t e r  worker 

t o  pinpoint.  University bui ld ing placements were obviously t i e d  t o  some 

a r e a - c o n t r o l s ,  b u t  these were unknown t o  t h e  Committee and probably t o  

inves t iga to r s  i n  general. 

Prof. James Clapp of t h e  Committee ca l l ed  a t t e n t i o n  t o  t h e  need 

f o r  such a con t ro l  system and t h e  f a c t  t h a t  an accurate one could be develop- 

ed from remote sensing data. The plan was the re fo re  made t o  proceed i n  



t h r e e  phases: 

Phase I Inves t igat ion of a l l  ex i s t ing  con t ro l s  of  
record;  ana lys i s  of t h e i r  d i s t r i b u t i o n ,  
accuracy and exact  loca t ion  (with s i te  v i s i t ,  
i f  possible,  t o  examine t h e i r  condition) 

Phase I1 3iscussion of t h e  kind of con t ro l s  needed f o r  
present  and f u t u r e  study of t h e  Bay and t h e  Area, 
followed by planning f o r  an adequate g r id  of 
controls ,  t i e d  t o  e x i s t i n g  con t ro l s  (phase I) 

Phase I11 Establishment of such a gr id  based upon data 
' co l l ec ted  by remote sensing, s u i t a b l e  docu- 
mentation and placement of monuments. 

It was proposed t h a t  Phase I and Phase I1 could be completed during 

t h e  sp r ing  of  1973 and t h a t ,  if t h e  need was demonstrated, t h a t  Phase I11 

could b e  i n i t i a t e d  i n  t h e  summer of 1973. So t h e  subproject  was author- 

ized t o  begin. 

Phase I was completed promptly and is summarized i n  t h e  Haugen Report, 

March 1973. It desc r ibes  13 markers, some within t h e  Bsy Area but  most of  

them elsewhere i n  Madison. The e x i s t i n g  monuments or marks vary a s  t o  age 

and t h e  agency which i n s t a l l e d  them. For example, t h e  "Statev marker of  

193b is on t h e  penthouse o f  t h e  S t a t e  Office Building, 1 West Main St.; 

it is a U.S. Coast and Geodetic Survey con t ro l .  Several  o the r s  i n  Madison, 

some i n  t h e  Campus v i c i n i t y ,  were set by t h e  Ci ty  of Madison Control Sur- 

vey of 1963 o r  1968. A few' sites found by Haugen were ItTemporary Bench 

Marks!' es tabl ished by D. Kasper of  t h e  Engineering F a c i l i t i e s  Management, 

S t a t e  of  bJisconsin, f o r  reference  i n  loca t ing  new bui ld ings  i n  t h e  Ray 

Area; i.e., Nielsen Tennis Stadium and t h e  W.A.R.F. Building. The only 

one c lose  enough t o  t h e  Bay f o r  easy  o r ien ta t ion  of  new inves t iga to r s  is a 

Itlow ordert1 s i t e  cons i s t ing  of a  mark on t h e  concrete s l a b  under t h e  pump 

hpuse near t h e  Class of 1918 Marsh. The neares t  con t ro l  of  a  higher order 

(second order hor izon ta l  and v e r t i c a l  control ;  es tabl ished by Als te r  and 

Associates, Andrew ~lahlen i n  1963) i s  a concrete monument with b rass  cap 
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under a manhole cover marked Water, and it is  qu i te  f a r  from the  Bay, i n  

a 3arden o f f  Hemick idrive. 

I n  Apri l  it was found t h a t  Prof. E.C. Wagner was seeking a problem 

f o r  h i s  Engineering Summer Program and would e n t e r t a i n  the  f i e l d  work f o r  

t h e  Bay Area, provided t h a t  some s p e c i f i c  and well-dc;fined con t ro l .po in t s  

were i n  place by June 1. The Haugen Report had a l ready shown such con t ro l s  

ex i s t ing  and i n  good condition, and thus  the  arrangement between Prof. 

Wagner and the  Committee was approved. This i s  an example of t h e  Univer- 

s i t y  input ,  a t  no c o s t  t o  t h e  Cornit tee budget, t o  accomplish one of  t h e  

subprojects.  

Phase I11 was completed with Prof. Clapp serving a s  t h e  Pr inc ipa l  

Inves t igator .  rlata col lec t ing,  o f f i ce  work on t h e  data, and s e t t i n g  of  t h e  

monuments proceeded a s  scheduled. The a c t u a l  markers used a r e  c a s t  alum- 

inum magnetic monuments, set 36" i n t o  t h e  s o i l .  The s i l v e r  colored caps 

a r e  numbered U RAY 1 t o  32 and c a r r y  t h e  legend "University Bay Project-- 

Class of 1922." Three old con t ro l s  located by Haugen, Mad A, Mad B and 

MadC , were used a s  t i e - i n  t o  t h e  U Bay grid. See t h e  accompanying map, 

Figure 2. 7ach of t h e  sites is f u l l y  described i n  the  Clapp Report, aad 

the  "or ig inal  notes and computations w i l l  be  kept on f i l e  i n  t h e  C i v i l  

and Eorirotxnental ~ n g i n e e r i n ~  Tlepartment " ( W-Madison) . Copies of t h e  

Hau~en and Clapp Reports and of t h e  l a r g e  s c a l e  g r id  map a r e  a l s o  deposited 

i n  the Water Resources Center Library. 

Needless t o  say, the  Committee considers t h i s  subproject  one of its 

valuable and permanent accomplishments. 



Monitoring - of Willow - Creek .- 

Subproject 133: 8812 U. S. Geological :hrvey cooperating 

b!i.llow Creek is an obvious source of po l lu t ion  t o  t h e  Universi ty 

Bay. It i s  not a n a t u r a l  creek but  one converted i n t o  a channel f o r  d is -  

charge of st.ormwater from a l a r g e  area  of  Madison t o  t h e  south and west of 

t h e  Bay Area. Since t h e  1950s and espec ia l ly  a f t e r  the  urbanizat ion of the  

H i l l  Farms from Universi ty experiment use i n t o  the  Hi l lda le  area, t h e  runoff 

has been massive. The sewered area concerned comprises same 6 square miles. 

The storm sewers d e l i v e r  the  water t o  about t h e  2200 block of Universi ty 

?venue (near t h e  Octopus Car Wash), thence under Campus ;)rive t o  an o u t f a l l  

which is t h e  head water of Killow Creek (Figure 3). 'The Creek has been 

s t ra ightened t o  f a c i l i t a t e  cur ren t  t o  e f f i c i e n t l y  d e l i v e r  t h e  stormwater 

t o  t h e  LIniversity Bay. It is well  known t h a t  t h e  l e v e l  and flow of t h e  

Creek f l u c t u a t e s  dramatical ly with storm events and snow melt. An obvious 

d e l t a  of sediment i s  building i n  t h e  Bay a t  t h e  mouth of t h e  Creek. 

Very e a r l y  i n  its discussions of the  Bay i;roblems, t h e  C d t t e e  

recognized Villow Creek t o  be a se r ious  hazard t o  t h e  Bay. But t h e r e  were 

no good data  on t h e  stream flcw and no data on t h e  r a t e  of  enlargement of 

the  d e l t a  (note: t h i s  ig the  d e l t a  mentioned e a r l i e r  anrj del ineated i n  

t h e  Hydrogeologic Study by S t e r r e t t ) .  
P 

The U.S G e o l o ~ ~ i c a l  Survey has a Regional Office of i ts Water Re- 

sources .Xvision i n  Madison; i n  f a c t ,  it is Universi ty-related and located 

a t  1815 University Avenue. I t  was soon ascer ta ined t h a t  t h e  USGS was a l s o  

in te res ted  i n  urban stormwater problems, and would e n t e r t a i n  a j o i n t  

proqrarn t o  monitor ;b!illow Creek. A t  a c o s t  shared by t h e  Committee and t h e  

USGS, a flow-monitoring and water-sampling s t a t i o n  was i n s t a l l e d .  It con- 

r i s t s  of a small metal house, locatelri below t h e  o u t f a l l  sewer box. A 
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sampling intake leads from the main stream of the Creek through the building 

with its automatic sampling equipment and back t o  t he  stream. Total stream 

flow is recorded by a bubble cage monitor s e t  a t  a point  near the concrete 

weir with a 2 f t .  e f f l cen t  flume (parshal l ) .  

The stage of the Creek is recorded on a punch tape every 5 minutes 

during both s t o m  events and f a i r  weather. A stage-discharge re la t ionship 

i s  derived from the  Parshall  flume data. The curves were constructed f o r  

4 stage-discharge points  with flume data ranging from less than 100 l /sec 

t o  9000 l/sec. Estimated e r ror  f o r  flows up t o  300 l/sec was 5%; f o r  300- 

9000 l/sec it was 30% ( ~ u e l l s ,  1975). The greater  e r ror  f o r  the high flow 

occurs because the  Creek reaches the top of the  flume a t  300 l/sec. 

Most of t he  data on the Creek flow (and a l so  data on Total Suspended 

so l ids )  were taken by USGS, but they a r e  avai lable  from the computer storage 

bank upon request. Fcr the  Committee's use these data were r ead i ly  avail-  

able  and i n  adJ i t ion  water samples were provided a s  needed f o r  analpses by 

subproject investigators.  For example, such samples were the  bas i s  of 

another subproject (Nutrient Contributions of jJillow Creek t o  the  Bay) which -- --- 
w i l l  be reported i n  the next section. These samples were taken with an 

automatic purnp-type bo t t l e  sampler (US=-69), which was i n  place approxi- 

mately 1 ft .  from the  Creek'bottom and a t  midstream of the 30 f t .  wide creek. 

The sampler is capable of washing i t s e l f  through with creek water f o r  30 sec, 

and then taking a 600 m l  sample automatically every 15 min. during storm 

events. The samples were collected i n  1 l i t e r  Nalgene p l a s t i c  bo t t l e s  and 

properly stored u n t i l  picked up by the  subproject investigators.  The cooper- 

a t i on  of the USGS personnel was excellent. 

The monitoring equipment was i n s t a l l ed  and i n  use by l a t e  1973 and 

is  s t i l l  operating. I n  fac t ,  a plan has been made t o  t rans fe r  the r3ay 
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Committee's support  t o  another agency, s o  t h a t  t h e  US@ monitoring can con- 

t i n u e  f o r  a much longer record. Such data a r e  much needed, both f o r  t h e  

f u t u r e  cf t h e  University Bay problems and, more widely, f o r  records  of 

storm-water composition i n  the  Madison area.  

Nutr ient  and Sediment Enter ins  Universitx Bay From Willow Creek - -- - 7. - --.- - 
Subproject 133: 8819 Oavid Armstrong, P r inc ipa l  Inves "ugator 

John Ahern, Research Ass i s t an t  
Robert Stanforth, Research Assis tant  

The Committee was fo r tuna te  t o  f ind  t h a t  Prof. david Armstrong of t h e  

Water Chemistry Laboratory, Civil Engineering, was i n t e r e s t e d  i n  studying 

t h e  n u t r i e n t  and sediment loading of t h e  waters of ldi.llow Creek. The 

subproject  was divided i n t o  two par ts :  

P a r t  I Impact and Management of Urban Stomwater Runoff (Ahern) 

P a r t  I1 Phosphate Uptake from Flowing Water by Myriophyllum - 
spicatum (Stanf o r th )  

Both a s s i s t a n t s  r ec - ived  t h e i r  MS degrees with theses  based upon t h i s  

subproject ,  and t h e i r  theses  a r e  a permanent source of data on t h e  k l l low 

Creek waters and i ts e f f e c t  upon t h e  Bay. 

PART I Ahern 

The Ahern data  cover analyses f o r  Total  Suspended Solids,  Vola t i l e  

Suspended Solids;  Nitrogen i n  various forms such a s  Tota l  Kjel.Iah1, NO N 
3- 

and NHh-N;. Phosphorus a s  ilRP, T9P, ASP and TP; COD, Chlorides, Alka l in i ty  

and Spec i f i c  Conductance. 

Base f low of t h e  Creek was found t o  be 20-60 l/sec. Runoff events 

were defined a s  beginning when the  flow increased over base , and ending 

when flow dropped below 100 l/sec. Thirteen such runoff  events were sampled 

and analyzed during t h e  period June 1974 t o  June 1975. Nine were r a i n s  of 



wide range of in tens i ty ;  two were snow melts. 

The d a t a  col lec ted  a r e  s o  extensive t h a t  they cannot be summarized 

here but  they a r e  ttmroughly discussed i n  the  t h e s i s ,  o f t en  with comments 

r e l a t i n g  them t o  s a l t i n g  and sanding, l e a f  sweeping, and o the r  p rac t i ces  

t h a t  r e l a t e  t o  runoff.  More important here is t o  quote genera l isa t ions  

from t h e  Ahern thes i s .  

Thesis p. 152-154 

Enviromnental Effects '  of Stormwater load in^ 

Nutrient  loadings from t h e  Universi ty Bey watershed can 
i n t e n a i f y  eutrophicat ion i n  Lake Mendota. Sonzogni (1974) 
estimated t h e  t o t a l  P load from a l l  sources t o  Lake Mendota a s  
47,000 kg per  year. The Universi ty Bay watershed c o n s t i t u t e s  
1.5% of the  Lake Mendota watershed, o r  2.1% of t h e  t o t a l  P 
loading on t h e  lake.  Vollenweider (1968) developed empirical 
es t imates  of t h e  t o t a l  P loading s u f f i c i e n t  t o  eutrophy a lake, 
given its surface area and depth. The estimated loading f o r  
Lake Mendota , with i ts  surface  area of 1940 hec ta res  and a mean 
depth of approximately 12 meters, is 10,400 kg t o t a l  P par  year, 
The Universi ty Bay watershed d e l i v e r s  9.3% of t h i g  loading. 

The urban runoff from t h e  Universi ty Bay watershed is a 
P-enriched n u t r i e n t  source. The TN/TP r a t i o  f o r  t h e  year 
averaged 6.6, while t h e  r a t i o  i n  t h e  Bay was approximately 8 
( s t anfor th ,  1976). Loucks (1975) has  s u g ~ e s t e d  t h a t  a P-enriched 
n&r ien t  sourc y favor  blue-.:reen algae,  which can obtain N f by f i x a t i o n  of atmospheric nitrogen gas. Blue green 'algae a r e  
t h e  dominant species  during t h e  l ake ' s  swmner a l g a l  blooms. 

Chemical 
Parameters 

DRP 
TP 

Dry Veather Surface Runoff Tota l  Annual 
' Loading h a d i n g  Loading 

kg kg 

A second detr imental  e f f e c t  of t h e  s tomwater  is t o  shor ten  
t h e  l i fe  of t h e  Bay through sedimentation of l a r g e  p a r t i c u l a t e  
load. The TSS loading is approximately 350,000 kg per year. A t  
a s p e c i f i c  ;ravity of 2.65, if a l l  t h e  s o l i d s  s e t t l e  i n  t h e  inner  
Bay area ins ide  t h e  sand har,  a s  appear? t o  be t h e  case, t h e  Bay 



would f i l l  i n  a t  about 4 mm p e r  year. This r a t e  is f u r t h e r  in- 
creased by 'he sedimentation of algae and macrophytes. A t  4 mm 
per  year f o r  an average depth of one and one-half meters, the  
inner  Bay would f i l l  u i t h  sediment i n  350 years. 

The t h e s i s  ends with some cos t  ca lcu la t ions  on t h e  removal of nutr i -  

e n t s  and sediments, preventive p rac t i ces  f o r  c i t y  street maintenance and 

correct ive  attempts t o  remove N and P from t h e  Creek water. The feas i -  

b i l i t y  of a sedimentation bas in  f o r  t h e  protect ion of the  Bay is discussed. 

Such a basin was proposed by Nelson, 1975, t o  be located e a s t  of t he  

Creek and north of Campus h i v e  near t h e  ou t f a l l  o f . t h e  storm sewer; t he  

r e tu rn  of water from the basin  would en t e r  t h e  Willow Creek downstream. 

The area  is now open and r e l a t i v e l y  unnoticed, Ahern discusses both sedi- 

mentation of t h e  o r i g ina l  TSS load and t h e  added prec ip i t a te , i f  P removal 

were attempted. 

PART I1 Stanfor th  

The Stanfor th  data a r e  based upon -two l i n e s  of work f o r  phosphorus 

uptake capab i l i t q  of t he  macropme, Myriophyllum spicatum, which is damin- 

a n t  i n  Un imrs i t y  Bay. A t  first the  t e s t s  were i n  t h e  laboratory  under 

control led  condit ions but  with - M. spicatum p l an t s  col lec ted f r e sh  from 

t h e  Bay. Field t e s t s  were made l a t e r  i n  t h e  Bay proper with attempts t o  

determine uptake of P across t he  bed of - M. spicatum na tu r a l l y  growing on 

t h e  sand bar  i n  t h e  Bay. Here condit ions were more "naturalH and by a 

proper timing t he  t e s t s  could be made i n  f a i r  weather v s  a f t e r  st:orn events, - 
a t  d i f f e r en t  times of t he  year, e tc ,  Many assumptions had t o  be made a s  t o  

even flow of stom water (without channeling), biomass of the  weed bed, 

e tc .  Despite uncertainty,  some statements of the r e s u l t s  a r e  i n  order and 

a r e  taken from t h e  thes i s .  



Thesis p, 122-123 

Calculations using t h e  b e s t  avai lable  data ind ica te  t h a t  t he  
M.2icatum communities i n  the  inner  p a r t  of University Bay could -.- -- - . 

remove up t o  a quar te r  of t h e  year ly  DRP loading from Willow Creek 
runoff, if  runoff were diverted t o  pass through the  macrophyte 
beds. The assumptions a r e  such t h a t  t he  estimated removal is pro- 
bably a h i - h  est imate ratt-er than a low estimate. 

A c r i t i c a l  assumption used i n  considering nu t r i en t  removal 
by macrophytes is t h a t  t he  macrophytes were present  i n  t h e  r i g h t  
place t o  remove t h e  nutr ients ,  Macropme standing crops and 

d i s t r i bu t i on  vary considerably, both seasonally and yearly. I n  1974 
University Bay contained luxur iant  growth of M. spicatum. I n  some 
of t he  a reas  of t he  Bay t he  growth was th ick  enough t o  &ke canoeing 
d i fP i cu l t  and boating impossible, These same areas  were open water 
i n  1975, and the  M. s c a t u m  -- standing crop and d i s t r i bu t i on  was 
grea t ly  reduced thoughout  t h e  Bay. Storm water could have passed 
through t h e  Bay without encountering M. spicatum o r  o ther  submerged 
macrophyte beds. Because of t he  va r ig t ion  i n  d i s t r i bu t i on  from 
year t o  year, t h e  mscrophytes a r e  an unre l i ab le  sink f o r  storm 
nu t r i en t s ,  The diversion of t h e  stormwater through macropbyte beds 
might f u r t h e r  a l t e r  t he  d i s t r i bu t i on  pa t t e rn  of macrophytes. 

The calculated amount of P removal by t he  macrophytes was 
9% of  t h e  t o t a l  P loading from Willow Creek. Willow Creek supplies 
2% of t he  estimated t o t a l  P loading t o  Lake Mendota (Ahern, 1976). 
P removal from stormwater by t h e  macrophytes would not be a major 
f a c to r  i n  reducing t h e  t o t a l  P loading t o  Lake Mendota o r  i n  con- 
t r o l l i n g  t he  a l g a l  bloan making t h e  eutrophication of Lake Mendota 
so  noticeable. S tauf fe r  and Lee (1974) have shown t h a t  during t h e  
summer thermocline migration is  a l a r g e r  source of P t o  t h e  epilimnion 
than is  runoff, During a f i v e  day period (25-30 July, 1971), t h e  
thermocline m i ~ a t i o n  was estimated t o  br ing i n t o  t he  epilimnion 
two t o  three orders of magnitude more P than was brought i n  f r o m  
Willow Creek during t h e  summer months. Thus, t he  divers ion of Willow 
Creek stormwater through the  mcrophyte beds would not s i gn i f i c an t l y  
reduce t h e  t o t a l  P loading t o  Lake Mendota o r  reduce t h e  P avai lable  
f o r  a l g a l  blooms during the  summer. 

The reference here t o  diversion of Willow Creek water pe r t a i n s  t o  

another subproject,  which w i l l  be discussed next. 

The "In Bay" Plan F e a s i b i l i t x  -- - 
This p ro j ec t  was speculat ive from t h e  beginning and, although a 

c e r t a i n  investment was made t o  evaluate its po ten t ia l ,  i t . w a s  never se r ious ly  

proposed. The r epo r t  upon it w i l l  t he re fore  be b r ie f .  

The idea was t o  e s t ab l i sh  a wbiological  f i l t e rn  within t h e  Bay t o  



absorb nu t r ien ts  from the  eutrophic water and thus remove them from action. 

It seemd possible t o  use t he  weed bed, natural ly  growing on t h e  sand bar, 

a s  the " f i l t e r . "  The water a t  t he  bar is shallow and a dense growth of M. -- 

spicatum o r  other  su i tab le  macrophyte develops luxuriant ly  i n  summer. If 

the  flow of water from t h e  Willow Creek could be diverted t o  pass through 

t h i s  bed, the  nutr ients  t h a t  it ca r r i e s  might be taken up by the  plants ,  

and then, i f  the  p lan ts  were harvested mechanically, much organic matter 

could be removed from the  ecosystem. The de l ta  building a t  t he  Willow Creek 

entrance t o  t he  Bay could perhapa be integrated i n t o  t he  diversion of water, 

by changing its height o r  contour o r  by other means, so  as t o  check the  

outspread plume of creek water and d i r ec t  it t o  the  west along the  shore 

of the  inner  Bay, i.e. keep it south of t h e  sand bar  and slow down i ts  

flow. The plan was in t r iguing and it was thought t ha t  it might demonstrate 

a new mechanism f o r  control  of eutrophication wiehin a small  water system. 

The Committee &herefore authorized an exploratory or f e a s i b i l i t y  study. 

Subproject : 133: 8815 James Kerr igan, Principal Investigator 
Water Resources Center 

Michael Adam, Princ ipa l  Investigator 
Botany 

Richard Koegel, Pr incipal  Invest igator  
Ida t e r  Resources, Mechanical 
Engineering 

Todd Gustafson, Research Assistant 

The invest igat ion proceeded slowly and with diecretion.  There was 

f u l l  rea l iaa t ion  that ,  if any physical changes or s t ruc tures  were required 

within the Bay, t h a t  there  would have t o  be permission granted by the  
& 

proper authori t ies .  Most of t he  time was devoted t o  ascer&ning f a c t s  and 

enter ta ining ideas. Todd Gustafson, too, began a study of =ha l a t i f o l i a  - ---... .-- 

( c a t t a i l ) ,  which might be t he  plant  of choice f o r  t h e  nu t r ien t  uptake. 

L i t t l e  was known of i ts growth requirements f o r  a r t i f i c i a l  propagation 



o r  of i ts t o t a p e l d  p o t e n t i a l  under condit ions t h a t  would obta in  i n  the  

Bay. This study was somewhat independent of .-,he In-Bay Planning and was t o  

be PhO thes is - re la ted  f o r  3ustafson but  ava i l ab le  t o  t h e  Project .  The 

Stanfor th  study of P uptake by Plyriophyllum spicatum - (described e a r l i e r )  

was a l s o  made with t h e  In-Bay plan i n  mind. 

To make t h a t  s t o r y  shor t  nothing g r e a t  was accomplished, and perhaps 

it is just a s  well. Also dr. Kerrigan l e f t  t h e  University a t  about t h i s  

time and t h a t f a c t  a l s o  dampened i n t e r e s t  i n  t h e  In-Bay idea. 

Class of 1918 Marsh Management ,..- .-- - 7 

The Class of 1918 Marsh is  t h e  remnant of t h e  o r i g i n a l l y  180-200 

a c r e  wetland, c a l l e d  t h e  Universi ty Bay garsh. Much of t h e  general  marsh 

was t i l e d  and used by t h e  University f o r  muck s o i l  experimental p l o t s  i n  t h e  

period of 1910 t o  the  1940s. As t h e  t i l i n g  eventual ly  f a i l e d  and as t h e  

pressure f o r  land i n  t h e  Far Vest Campus developed, p a r t s  of t h e  marsh were 

used a s  land f i l l  and some a r e a s  were converted i n t o  playing f i e l d s  f o r  

a th le tes .  Through 'the e f f o r t s  of student: a c t i v i s t s  i n  t h e  l a t e  1960s the  

Universi ty was persuaded t o  save and r e s t o r e  t h e  remaining wetland ( ~ c ~ a b e ,  

1971). The Class of 1918 f o r  i t s  50th J u b i l e e  provided a fund f o r  t h e  res to r -  

a t i o n  and the  area thus  became known a s  t h e  Class of 1918 Marsh. The present  

wetland covers about 14 a c r e s  with a periphery of d r y  marsh and res to red  

p r a i r i e .  The Marsh r e s t o r a t i o n  was planned by Universi ty ecologis ts ,  notably 

D r .  James Zimmennan of t h e  Arboretum. It has been making i n t e r e s t i n g  

recovery but  is i n  need of management and espec ia l ly  of a long term plan of 

management. Dean Bock the re fo re  requested t h e  Committee t o  take on the  

Class of 1918 Marsh a s  p a r t  of its o v e r a l l  r e s p o n s i b i l i t y  f o r  t h e  University 

Bay Area. The Conunittee accepted the  challenge and i n i t i a t e d  a subproject  

t o  dea l  w i th  it. 



Subproject 133: 8816 John Harkiti, P r inc ipa l  Inves t iga to r  
S o i l  Science 

Gordon Chesters, P r inc ipa l  Inves t iga to r  
Water Resources Center 

Pat r ick  McGuire, Research Ass i s t an t  

The first s t e p  was t o  assemble an ad hoc committee to help  i n  iden t i -  

fying t h e  problems of t h e  Marsh and l a t e r  t o  provide counsel f o r  t h e  p lan  

of management. lDr. James Zimmemn, f a m i l i a r  with t h e  e a r l i e r  work on t h e  

Marsh, was inv i t ed  and s o  a l s o  were D r .  John Magnuson (Limnology Laboratory) 

and Dr. Robert E l l a r son  (Wild L i f e  Ecology) . Pat  McGuire e lec ted  t o  take 

a double Master of  Science degree i n  S o i l  Science and Water Resources 

Management and t h u s  had access t o  a wide range of o the r  advisers  over t h e  

two year  period of t h e  subproject.  

The Marsh complex is comprised of two physical /biological  zones: an 

inner area of s tanding water i n  a water-saturated basin and an ou te r  zone 

of elevated dry marsh and merging p r a i r i e  p l a n t  communities. Figure 4. 

Research focused on co l l ec t ion  of physica l  and chemical da ta  with 

seasonal  change. Attention was paid t o  sediment movement, water l e v e l  f luc-  

tua t ion  and water flow-through, n u t r i e n t  inpu t  and output, and genera l  

water qual i ty .  Ten sampling s t a t i o n s  were located a t  s t r a t e g i c  p o i n t s  

within t h e  Marsh a rea .  Testing was done every other month during f a l l ,  

winter  and spring, and monthly during summer. The monitoring began with 

November 1973 and continued through t h e  summer of 1975. 

The water flow system is p a r t i c u l a r l y  important. There is a narrow 

water i n l e t ,  perpendicular t o  Marsh Rd. near t h e  Nielsen Tennis Stadium. This 

po in t  is d i r e c t l y  ac ross  from the  d e s i l t a t i o n  pond, b u i l t  t o  conta in  runoff 

during const ruct ion of t h e  Center f o r  Health Sciences. The e f f l u e n t  from 

t h i s  pond d r a i n s  t o  t h e  Marsh i n l e t ,  a s  do a l s o  t h e  l o c a l  land runoff and 

storm drains.  I n  o the r  words, t h e  Marsh is a low p c i n t  i n  t h e  t e r r a i n  and 



thus  i n  t h e  pa th  of n a t u r a l  flow of water t o  t h e  lake.  However, with t h e  

present  Willow dr ive  roadway along t h e  Bay t h e  Marsh is c u t  o f f  from i ts  

na tu ra l  water way t o  t h e  Bay and, i n  f a c t ,  t h e  Bay l ies  upgrade from t h e  

Marsh a t  most times, and t h i s  necess i t a t e s  a pumping s t a t i o n  located  i n  a 

small bu i ld ing  near t h e  Marsh o u t l e t  a t  Willow Drive. To measure t h e  water 

s t age  and water flow through t h e  Marsh a 5:l V-notch w e i r  with s t a f f  gage 

and recorder  was used a t  t h e  Marsh ,ou t l e t .  Water l e v e l  records  were calcu- 

l a t ed  with reference  t o  t h e  bench mark a t  the  pump house ( s e e  -- Horizontal 

and Ver t ica l  cont ro ls ) .  However, during t he  period of s tudy t h e  water -. -- ----. 

l e v e l  declined u n t i l  a major port ion of t h e  Marsh bed was exposed from 

mid-July t o  l a t e  September i n  197b. I n  1973 a s imi la r  dec l ine  d id  not  

occur b u t  only because, according t o  data of t h e  W i s .  Highway Test ing Lab., 

ground water was being pumped t o  t h e  Marsh from t h e  cons t ruct ion  s i t e  of 

t h e  Health Center. The r a t e  of pumping was 250 gal/min from Ju ly  3 t o  17 

and 180 gal/min from J u l y  18 t o  Nov. 27. Thus t h e  l a t e  summer d e c l i n e  was 

not  apparent  b u t  o r d i n a r i l y  would occur every year, due mainly t o  evapo- 

t r ansp i ra t ion .  If t h e  Harsh l e v e l  i s  t o  be maintained a t  t h e  wetland level., 

water management is required.  Fortunately, t h i s  can be  done, s ince  t h e  

Marsh is down grade from t h e  Bay and water can be del ivered  by g rav i ty  as 

needed. This  was demonstrated t o  be f e a s i b l e  during a test period from 

Oct. 1 t o  O c t .  15, 1974. A 6 inch subsurface p ipe  connecting t h e  nor theas t  

t i p  of t h e  Marsh with t h e  Bay qas opened and t h e  Marsh was recharged t o  a 

s t and ins  water depth of approx. 10  inches of water. However, whenever a 

recharge is done ( o r  a t  any time when t h e  Marsh water s t a g e  is  abnormally 

high from storms),  it w i l l  be imperative t o  r e l a t e  the  Marsh water s t a g e  

u i t h  t h e  water l e v e l  a t  t h e  Nielsen Stadium. ~ & e  t h e r e  is a c u l v e r t  which 

d r a i n s  t h e  l o c a l  water t o  t h e  Marsh and t h i s  c u l v e r t  must not  be flooded o r  
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reverse  water w i l l  severe ly  damage the  Nielsen Stadium. The Marsh water 

s t age  must be kept  below t h e  top  l e v e l  of t h e  culver t ,  which is a t  848.2 

feet above mean sea l eve l .  Pumping water from t h e  Marsh t o  t h e  Bay may be 

needed a t  times of high water, such a s  t h e  spr ing snow melt o r  a very r a i n y  

season. This prcblem is recognized by t h e  Universi ty and t h e  pumping 

system is ready i n  standby a t  the  pump house on Willow Drive. 

The Harkin-Chest-s Final  Report contains t h e  e n t i r e  record of Pa t  

McGuire's work on the  Marsh, and is t h e  b a s i s  f o r  recommendation f o r  Marsh 

management. To quote from t h a t  report :  

P* 15 
Currently the  Class of 1918 Marsh is a heal thy marsh. 

!he t o  i ts a l k a l i n e  feedwaters, i t s  surface  dissolved oxygen 
l eve l s ,  and a pH genera l ly  above 7, i r o n  t o x i c i t y  has no t  
been a problem within t h e  marsh. I n  n e u t r a l  water systems 
such a s  t h e  Clasa of 1918 Marsh, t h e  concentrat ion of water 
soluble  - i r o n  r a r e l y  exceeds 20 ppm (Pennemperuma , 1972). 
_)raining and liming of t h e  marsh should probably never be 
required. Nutrient  r i c h  water removed t o  i r r i g a t e  t h e  
adjacent  plafing f i e l d s  (cf. sec t ion  3.2.2) would be replaced 
by low-iron a lka l ine  inf low and be e f fec t ive  enough t o  
overcome any inc ip ien t  i r o n  tbx ic i ty .  

Multipurpose Nanagement -. -. - 
The Class of  1918 Marsh funct ions  a s  a multipurpose 

resource, providing rec rea t iona l ,  educational,  research and 
ecological  opportunit ies .  Some of t h e  present  r e c r e a t i o n a l  
uses include i d e n t i f i c a t i o n  and observation of marsh p l a n t  
l i fe ,  waterfowl, and w i l d l i f e  a s  w e l l  a s  photography, jogging, 
bicycling,  and winter cross-country skiing.  !Awing t h e  winter  
of 1974 a por t ion  of t h e  marsh was cleared of  snow f o r  i c e  
skating.  With a minimum of maintenance a por t ion  of t h e  
marsh bas in  near the  Narsh parking l o t  could serve a s  a s a f e  
winter  i c e  skat ing s i te  on an annual bas is .  This would be 
p re fe rab le  t o  f looding of lawns on o the r  p a r t s  of  t h e  Campus. 

The Class of 1919 Marsh a l s o  serves  a s  a convenient 
research s i t e  f o r  Universi ty biology students..... Insec t  
s tudies ,  p l a n t  succession, water q u a l i t y  s tudies ,  waterfowl 
and wz ld l i f e  behavior and population dynamics and inver tebra te  
a c t i v i t y  a r e  a few of the  many research t o p i c s  a v i i l a b l e  
for study within t h e  i n t r i c a t e  marsh ecosystem. 



p. 16 
%land - Management 

Ve e ta t ion .  Woody p lan t s  must be control led  i n  t h e  1- 
upland community. Cottonwood and aspen invasion around t h e  
border of  t h e  Marsh could i n h i b i t  waterfowl use of t h e  
Marsh and compete with the  more des i rab le  upland, marsh 
and p r a i r i e  vegetation. If t h e  t r e e s  become t o o  high, they 
would i n t e r f e r e  with t h e  f l i g h t  p a t t e r n  of migratory water- 
fowl and other  birds. It has been suggested t h a t  long 
l a s t i n g  removal of woody p l a n t s  may be poss ib le  by a J u l y  
cuttin,; of t h e  p l a n t s  because they wil l  exhaust r o o t  food 
reserv-s  -Ff c u t  during t h i s  peak growing period (~immerman, 
personal  conmiunication) . If mechanical removal alone proves 
i n e f f e c t i v e  i n  con t ro l l ing  woody plants ,  a combination of 
mechanical removal and spot  appl ica t ion of a r ap id ly  
degrading herbic ide  may be necessary. A denser clump of 
t r e e s  on t h e  western s i d e  of t h e  Marsh, where it would not  
i n t e r f e r e  with t h e  b i r d  f l i g h t  pa t terns ,  could provide b e t t e r  
s h e l t e r  f o r  w i l d l i f e  and enhance t h e  oppor tuni t ies  f o r  more 
d iverse  w i l d l i f e  community. They would a l s o  provide 
concealment f o r  birdwatchers. 

A prel iminary p l a n t  community guide and vegetat ion 
management p lan  f o r  t h e  Class of 1918 Marsh has  been prepared 
a s  a complement t o  t h i s  r e p o r t  by M s .  Nancy Peterik,  an 
Environmental Awareness C n t e r  Research Assis tant ,  i n  a 
study sponsored by t h e  Brittingham Trust  Program of t h e  
Universi ty Bay Project .  The guide describes, locates ,  and 
discusses  the  importance of individual  p l a n t  species  wi th in  
the  Class of  1918 Marsh. The primary purpose of the  guide 
is t o  help  maintenance crews workin; wi th in  o r  near t h e  
Marsh t o  d i f f e r e n t i a t e  between des i rbble  and undesirable 
vegetation. 

T r a i l .  The surface  of t h e  t r a i l  surrounding t h e  Marsh 
must accommodate pedestr ians,  bicycles,  and handicapped 
person t r a f f i c  (wheelchairs). A s table ,  hard surface  t r a i l  
is most des i rable ,  b u t  asphal t  is a e s t h e t i c a l l y  undesirable 
i n  t h i s  environment. Al ternate  mater ia ls  include.. . 3/4 
inch gravel  topped with 3/8 inch screenings; 3/4 inch 
gravel  alone; wood chips. fluggested by R. Tipple of UW 

Construction; he a l s o  commented upon r e l a t i v e  

Annual maintenance ( f o r  example, during l a t e  May o r  
e a r l y  ~ u n e )  of  t h e  t r a i l  t o  i n s u r e  a smooth d r y  surface  
should include f i l l i n g  of potholes and, a s  required, 
i n s t a l l a t i o n  of drainage pipe i n  a reas  where surface drain-  
age is impeded by t h e  t r a i l .  A six-inch d r a i n  p ipe  is 
presen t ly  i n s t a l l e d  under t h e  t r a i l  a t  the  south end of 
the  Marsh f o r  the  purpose of reducing erosion and providing 
adequate drainage. Drain pipes a r e  a l s o  needed under t h e  
t r a i l  along t h e  western boundary of t h e  Marsh i n  some low 
a reas  where t h e  t r a i l  i s  a b a r r i e r  t o  surface  drainage i n t o  
the  marsh, thereby causing ponding a f t e r  p rec ip i t a t ion .  



 hen follows a sec t ion  on t h e  present  s igns  
along t h e  t r a i l  and some advice a s  t o  t h e  
kind of s igns  t h a t  might be used. B u t  no 
decisions were made when t h e  subproject  
ended J 

p. 19  -.--... Stmnaarp hf t h e  Harkin-Cheaters ~ e p o d  

Tota l  management of  t h e  Class o f  1918 Marsh complex 
involves t h e  proper maintenance of t h e  marsh basin, t h e  
adjacent  upland p l a n t  community, and t h e  area per iphera l  
t o  t h e  marsh complex. 

The marsh basin should be managed to  minimize sedi-  
mentation, entrap nu t r i en t s ,  provide a d iverse  h a b i t a t  f o r  
p l a n t s  and wi ld l i f e ,  and promote multipurpose use. Pres- 
e n t l y  ava i l ab le  c o n t r o l  f e a t u r e s  include a d e s i l t a t i o n  
pond, and marsh water l e v e l  con t ro l  within a l imi ted  range. 
Poss ib le  f u t u r e  ac t ion,  dependent on funding, includes 
berm construction across  t h e  inflow channel t o  increase  
t h e  range of marsh water l e v e l  control ,  and grading of 
channel banks and marsh shore l ine  t o  minimize erosion and 
produce more s u i t a b l e  marsh p l a n t  habi ta t .  

Upland p l a n t  management includes con t ro l  o r  removal 
of  undesirable woody p lan t s ,  and maintenance of t h e  Marsh 
t r a i l  t o  provide a s t a b l e  w e l l  drained surface. I n t e r p r e t i v e  
s ignposts  t h a t  a r e  easy t o  read and understand and r e l a t e d  

e 
t o  t h e  ecology, na tu ra l  h i s t o r y  and management of t h e  Class 
of  1918 Marsh should be maintained on t h e  e x i s t i n g  pedestals .  
The adjoining rec rea t iona l  f i e l d s  should be maintained i n  
a manner t h a t  exerts minimal impact on t h e  Marsh complex. 
Herbicides and f e r t i l i z e r s  should be used only h e n  necessary 
and with care.  A buf fe r  zone between t h e  f i e l d s  and t h e  
Marsh t r a i l  would be des i rable .  Year t o  year decis ion 
making on management of t h e  Marsh should be the  funct ion of 
an ad hoc committee composed of i n t e r e s t e d  Universi ty 
s t a f f .  Actual maintenance of t h e  Marsh could be implemented 
by t h e  U.W. Physical  P lan t  personnel n u i l d i n g s  and ~ r o u n d g .  

B i b l i o ~ a p Q  re  Universi ty Bay Area -. - - -.-.- - .-..- 
A s  a se rv ice  t o  the  inves t iga to r s  on t h e  subprojects  and o the rs  

i n t e r e s t e d  i n  t h e  Universi ty Bay of Lake Mendota, t h e  Coordinator, Richard 

McCabe, prepared a bibliography, which was published a s  Working Paper 7 

of the  I n s t i t u t e  f o r  Environmental Studies. The first ed i t ion  appeared i n  

November 1972 and was soon exhausted. A more complete version with about 
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200 more c i t a t i ons  was issued i n  March 1974; t h i s  t oo  is  cal led Working 

Paper 7 of the  I.E.S. While it probably is still incomplete i n  its l i s t i n g  

of a l l  per t inent  research on Lake Mendota Bay, it is very useful  because 

it includes hard-to-find references from University departments, University 

Archives, theses,  and pa r t i cua l r l y  t he  Birge-Juday f i e l d  notes and r a r e  

papers t h a t  a r e  not ea s i l y  traced. The volume is well  indexed. Copy of 

the  1974 revision w i l l  be placed i n  t he  Water Resources Center Library. 

His tor ica l  -a&-- "A ---- Niche i n  Timet1 

bkiile working on the  Bibliography, the CoorJinator real ized a fu r the r  
* 

way i n  which he, a t ra ined journai is t ,  could make a contribution. That 

was t o  t race  through the  h i s to r i ca l  record on the  Bay Area, through its 

creat ion by glaciation,  Indian and white settlement, acquis i t ion by the  

University and recent impact by University and other public uses. It was 

hoped tha t  such a summary of natural  and cu l tu r a l  h i s to ry  of t he  Area would 

be both i n t e r e s t i ng  and useful  i n  planning for i t s  protection and enhance- 

ment. The Committee agreed t o  the  proposal and s o  d e s i g a t e d  the  e f f o r t  

a s  a subproject i n  i t se l f .  

Subproject 133: 8817 Richard McCabe, Principal  Investigator 
Stephanie Carpenter, Cartographer 

and Assistant  

There was no lack of resource material.  Qui te  the  contrary. The 

invest izators  became adept a t  t racing h i s to r i ca l  records, col lect ing and 

reproducing pic tures ,  interviewing a l l  s o r t s  of persons who had personal 

memories about t he  Area o r  sugqestions of source materials, e tc .  Before 

long the col lect ion was so  massive and so  i n t e r e s t i ng  t o  t he  Coordinator 

t h a t  he ant ic ipated publication and hence chose t he  t i t l e  A Niche i n  

Time." The manuscript was prepared and, i n  h i s  words, it is  a "compre- 



hensive natural  and cu l tu ra l  his tory of t he  University Bay Area of Lake 

Mendota from prehis tor ic  time t o  A.D. 1948." He fu r the r  s t a t e s  t h a t  it is  

'1  a chronology, separated i n t o  nine chapters. It contains approximately 

120,000 words. I n  addition t o  t h e  narrative,  we have prepared nineteen map 

illustrations (Stephanie is a cartographer), and collected over 700 his- 

t o r i c a l  photographs of t he  Bay area of which we would l i k e  t o  use about 

225 t o  complement the  wri t ten do~umentary .~  

W i t h  McCabe and Carpenter a s  authors, t he  monograph was submitted 

t o  t he  Uaiversity Press i n  December 1975. I n  due time the answer from the  

Press was negative and understandably so. A s  it was submitted, the  manu- 

s c r i p t  was massive, the  p ic tures  very numerous, and, a l l  i n  a l l ,  the 

monograph would be very expdnsive to  t h e  Press with l i t t l e  chance of wide 

appeal t o  readers. If it were t o  be published, a much reduced and more 

popular version would be needed, i n  t he  opinion of t he  reviewers f o r  t h e  

Press. The posi t ion of t he  Committee is somewhat ambiguous. It had known 

of t he  marmscript a l l  along, but  had not seen it i n  its en t i re ty  and had 

not spec i f ica l ly  decided t h a t  should be done wi th  it. In a l l  fa i rness ,  one 

comment had been made t h a t  t he  Coordinator should look in to  the  poss ib i l i t y  

of publication, but  the  timing was poor and the  Committee was closing the  

subproject funding. So the  matter of publication was l a i d  aside, but the  

value of the  col lect ion of records is still a worthy resul t .  A s  t he  

Chairman commented t o  the  Press, "There is a tremendous amount of detai led 

information which i s  valuable and which w i l l  not be lost... There is a f i l e  

of the  same material  on cards, fu l ly  indexed." This f i l e  and the  th ree  

large volumes of pic tures  w i l l  ce r ta in ly  be made a p a r t  of the Project  

archives. 
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The Wittingham Trust  Program -- -- -- - --. 
After  t h e  Universi ty Bey Pro jec t  was well underway and it was evident  

t h a t  the re  were many more problems than could be attacked with the  fuadlng 

by t h e  Class of 1922 g i f t ,  it was euggested t o  t h e  C d t t e e  t h a t  t h e  

Brittingham Trust  might be i n t e r e s t e d  i n  support of some well-defined p a r t  

of t h e  work. Upon i n v i t a t i o n  of Chancellor Young then t h e  Committee chai r -  

man &osed Ticpic Point  a s  the  benef ic iary  and wrote a descr ip t ion of  

what was needed t o  be done' for its pro tec t ion  and improvement. The Chancellor 

then included t h i s  proposal among o t h e r s  i n  h i s  next presenta t ion t o  t h e  

Trustees. Indeed they  were i n t e r e s t e d  and provided a $69,000 gran t  f o r  

P icn ic  Point  improvement, braadly defined. 

Enjoyment o f  Picnicepoint  is precious i n  t h e  minds of Alumni, 

present  s t ~ i d e n t s ,  Universi ty f a c u l t y  and Madison people a t  la rye .  Its 

protec t ion and enhancement by provision of new f a c i l i t i e s  was n e d i s c u s s e d ,  

and it was apparent t h a t  profess ionals  i n  landscape a rch i t ec tu re  would be 

needed t o  analyze t h e  Point,  t o  prepare  a model of multiuse t h a t  would 

make t h e  most of its beauty and y e t  safeguard it from abuse. Professor 

P h i l i p  Lewis of t h e  Committee is such a profess ional  and is a l s o  wel l  

experienced i n  t h e  area  of  publ ic  use of an environmentally complex site. 

He has, i n  f a c t ,  specia l ized i n  t h a t  concept i n  h i s  Envfronmental Awareness 

Center within t h e  Universi ty Landscape Architecture progam. Futhermore 

Prof. Lewis was a l ready  working with t h e  Committee i n  developing a 

3-dimensional model of  t h e  whole Bay Area ( t h i s  K i l l  be described below). 

For t h e  work on Picnic Point  9r. Lewis was inv i t ed  t o  submit a subproject,  

which he  did,  and it wes promptly funded. 

Subproject 133: 9620 P h i l i p  Lewis, P r inc ipa l  Inves t i za to r  
Robert Ellarson, P r inc ipa l  inves t iga to r  
Rick Kuckkahn, Research Ass i s t an t  
Mamcy Peterik,  Research Assis tant  
Thomas He?gland, Research Assis tant  



In  a previous subproject ( ca l led  the -- Three I_LI_ Dimensional -- Modeling 

subproject 133: 8613) 3r .  Lewis and h i s  a s s i s t an t  Rick Kuckkahn had b u i l t  

a model of the whole Bay and its Area. It was constructed of 125 sections,  

each 1 foot  square. They were b u i l t  from sheet p l a s t i c ,  C L I ~  and bent t o  

t he  contours needed. Upon the  undulating surface,was pasted foam material  

and on it such features  a s  roads, buildings, t rees ,  etc.; each feature  was 

made t o  s ca l e  and appropriately colored, aach section consisted of t he  top 

and two v e r t i c a l  sides, and on the  s ides  were recorded data a s  t o  s o i l s  

and rock s t r a t a  (depths marked by appropriate l ines ,  ,~oundwater  l eve l s  and 

year ly  highs, etc.). With o i l y  2 s ide  walls  per square the  adjacent squares 

carried on the  data, so  t h a t  there  was a contiguous pat tern  f o r  the  user t o  

study. This was e a s i l y  done because each square could be l i f t e d  out . 
Incidental ly  t h i s  fea ture  of demountable squares, telescoping together f o r  

t ransport  o r  storaqe, was a new concept fo r  3-dimensional modeling and it 

was very successful. The la rge  model was s e t  up i n  the  Environmental 

Awareness Center and it drew maw v i s i t o r s .  It w i l l  be kept f o r  fu ture  use 

by research personnel dealing with t he  Bay Area problems. 

For the  Brittingham Trust Program Dr. Lewis took a d i f f e r en t  approach; 

namely, an analysis  of the  Area's problems with depiction by photographs, 

drawings or graphs, which were made i n t o  s l i de s  and projected onto la rge  

screens. The screens were s e t  i n  a row around a room, i.e. a 360° thea te r  

with the  viewers seated i n  the center. Historic p ic tures  could thus be 

contrasted with present conditions a t  the  same s i t e s ;  sketches of pro- 

posed changes fo r  these s i t e s  could simultaneously be s h m  t o  viewers 

and t h e i r  comments and su$gestions recorded. This fo r  the planning about 

P i c n i c  Point problems worked very well. The Committee had a p r iva te  showin.; a 



so  did the Arboretum Committee which is t h e  guardian of Picnic Point; 

appropriate other persons from Lfl4 Planning and Construction, from environ- 

mental gro3~ps,  from Shoremod H i l l s  (near heighbors of Picnic point)  were 

shown the  plans a s  they developed. 

Out of a l l  t h e  showinss and proposed modifications of the  ea r l y  ideas, 

Dr .  Lewis was able t o  put  together a comprehensive proposal f o r  correct ion 

of problems, and f o r  new f a c i l i t i e s  t o  allow use of Picnic Point with 

reaeonable controls  a s  t o  environmental damage. The f i n a l  d r a f t  of h i s  

plan is presented i n  a brochure which is the  f i n a l  r epor t  t o  the  Brittinzham 

Trust.  I t  need not be rbpeated here, because it w i l l  be avai lable  i n  t h e  

Environmental Awareness Center, th- Water Resources Center and probably 

a l so  the Steenbock Library. dr. Lewis has a l s o  already d i s t r ibu ted  copies 

t o  spec ia l  persons and planners on t h e  UW Campus, and t he  Chancellor has 

supplied copies t c  t he  Rrittingham Trustees. 

The Connittee considers t h i s  subproject  one of its major accomplish- 

ments. By its own decision some $37,000 of t h e  Brittingham grant was kept  

t o  tu rn  over t o  the  University t o  implement some of t he  recommendations 

f o r  changes and improvements. True, t h i s  amount w i l l  be i n su f f i c i en t  but  

probably it w i l l  s t imulate o ther  contr ibut ions  and so, over time, t h e  

University w i l l  be ab le  to ,p roper ly  care  f o r  Picnic Point and ye t  t o  allow 

multiple use of it. 

OTHER ACCOMPLISHMENTS OF THE COMMITTEE 

Certain a c t i v i t i e s  of the  Committee were not d ignif ied  a s  subprojects 

because they involved no funding. Some were short-term and of l imited 

importance but  some ilave future  po t en t i a l  t h a t  should be recorded. And 

some were j u s t  p l a i n  in teres t ing,  l i k e  t o  one about t o  be described. 



l'illow drive Trees -. -..- ---- 
Between 1892 and 1896, ':Kllow Drive ( then  c a l l e d  Willow Walk) was 

constructed a s  t h e  f i r s t  a c t i v i t y  of a c i v i c  organizat ion oa l l ed  t h e  Madison 

Park and Pleasure Drive Association. For a number of years  its leaders ,bu t  

notably John Olin ( then a Professor of  Law a t  t h e  Universi ty)  s o l i c i t e d  

funds and promoted t h e  bui ld ing of Mdison parks an man ic  dr ives .  Willow "/ 
Drive was i ts  first pro jec t ,  b u i l t  along a n a t u r a l  sand ba r  across  Univers i ty  

marsh and genera l ly  fal lowing the  shore l ine  of t h e  Bay. Willow 3r ive  . served 

a s  an extension of an e x i s t i n g  Lake Mendota Drive, connecting t h e  Eagle 

Heights area  with t h e  Universi ty campus. It i s  reported t h a t  t h e  Park and 

Pleasure 3 r i v e  group financed i ts  const ruct ion  by popular subscr ip t ion  of 

$6888.86. It was John Olin who l a t e r  supervised t h e  p lan t ing  of willows 

along t h e  dr ive .  Willows were a n a t u r a l  f o r  a wetland s o i l  and a l s o  were 

f a s t g r o w i n g  and graceful  t r e e s .  M r .  Olin purchased t r e e s  from severa l  

nurse r i e s  and a l s o  r a i s e d  some i n  h i s  own nursery i n  what i s  now a p a r t  of  

Shorewood H i l l s .  

Records of t h e  kinds of willows i n  t h e  o r i g i n a l  p lan t ing  a r e  lackine; 

b u t  a t  present  t h e r e  a r e  t h e  white ( ~ a l i x  --- -.- a lba ) ,  t h e  golden (s. a lba  var.  - -- 
v i t e l l i n a ) ,  t he  crack (S. - --- f r a g i l i s ) ,  t h e  weeping (S. - --.-a- babylonica) and t h e  

peach-leaf (S. amygdalePi$es), The d a t e  of p lan t ing  of t h e  orir:inal t r e e s  is - ------ 

not p r e c i s e  bu t  is  probably about 1900, f o r  by 1910 an  o ld  p i c t u r e  shows 

s i z a b l e  t r e e s  with f u l l  canopy. 

There is a s t o r y  about the  golden willow, which, i f  t rue ,  would be 

noteworthy. I n  "Storm Scenes" published by t h e  Madison Oemocrat i n  1909, -- 
t h e r e  is a p i c t u r e  of  a Napoleon willow near a boat  house a t  the north end 

of North Car ro l l  S t ree t .  Also Katherine S tan ley  Nicholson i n  he r  His to r i c  --- 
American Trees has a p i c t u r e  of a willow and t h e  fol lcwing s t a t enen t ,  "On --- 
t h e  shore of Lake Mendota, Madison, Xis. near t h e  f o o t  of North Livingston 



S t r e e t  is  a row of handsome willows grown from c u t t i n g s  t h a t  were brought by 

a sea  capta in  from t h e  grave of Napoleon on St. Helena." r'rom t h e  r e f e r -  

ence t o  a row of t r e e s  and Mr. Olin ' s  known p lan t ing  of willows on Willow 

drive,  t h e r e  was a p o s s i b i l i t y  t h a t  a t  l e a s t  some Napoleon willows were 

obtained b y  him, bu t  no such evidence could be found. It i s  probably only 

coincidence t h a t  S. alba var.  v i t e l l i n a  i s  t h e  Napoleon willow and is a l s o  -- 
represented i n  the   tillo ow !Give p l a n t i n g ~ ,  f o r  it was a t  one time a popular 

nursery stock t r e e .  

More important t o  t h e  Committee's work is t h e  f a c t  t h a t  t h e  Willow 

Drive t r e e s  a r e  now o ld  and dying. Y e t  f o r  sentimental  reasons they should 

be preserved. An obvious so lu t ion  was t o  propagate from the  p resen t  t r e e s  

t o  provide a t  l e a s t  some of  t h e  replacement stock. Dr.  John Thomeon (Botany) 

and Nancy P e t e r i k  i d e n t i f i e d  t h e  present  t r e e s  a s  t o  species  and pointed 

ou t  uhich should be t h e  donors of cu t t ings ;  Dr .  :<dward Hasselkus (Horti- 

c u l t u r e )  supervised t h e  c u t t i n g  and e a r l y  rootitig, and l a s t l y  3r. Katherine 

Bradley (Arboretum) provided space i n  t h e  Arboretum Nursery f o r  t h e  trees 

t o  grow out  t o  p lan t ing  s i ze .  They a r e  t h e r e  now, marked a s  t o  species  and 

loca ted  i n  rows i n  t h e  sec t ions  J t o  N of  t h e  nursery. 

It is not  c e r t a i n  t h a t  t h e  Univers i ty  w i l l  want t o  use  t h e s e  t r e e s ,  

because a t  l e a s t  - S. f r a g i l i s ,  t h e  crack willow, i s  short- l ived and tends 

t o  shed branches and twigs i n  a hazardous and uns ight ly  manner. But f o r  

sen t imen t f s  sake S. a lba  var  v i t e l l i n a ,  t h e  Napoleon willow, and o thers  - - 
w i l l  be  available,  and they a r e  t h e  descendants  of t h e  o r i g i n a l  willows. 

Center ?'or Health Sciences --- -- -- -- - .---.- 

A t  an e a r l y  meeting of t h e  Committee i n  t h e  summer of 1972, t h e  

Chairman was authorized t o  f i l e  the  followin,; memorandum with Uean K. Wendt 

of the  U.W. Planning Committee: 



The Universi ty Bay' Advisory Committee i n  beginning i t s  work f o r  
t h e  preservation and ----- enhancement of t h e  Bay has r e a l i z e d  t h e  
p o t e n t i a l  danger t o  t h e  Bay inherent  i n  t h e  bui ld ing of  t h e  
new Medical School complex i n  i ts v i c i n i t y .  We wish t o  take  t h e  
i n i t i a t i v e  t o  c a l l  t h i s  t o  t h e  a t t e n t i o n  of the  planners and t o  
urge t h a t  appropriate precautions be taken during t h e  construct- 
ion  and t h e  planning f o r  parkin: and t r a f f i c  pa t t e rns  t h a t  w i l l  
ensue from use of t h e  Center, To a i d  i n  such planning f o r  
p ro tec t ion  of  t h e  Bay, t h e  Committee has moved t o  o f f e r  its he%p 
t o  i d e n t i f y  t h e  problems and t o  f i n d  means of minimizing t h e  
e f f e c t s .  

This note was f i led 'with Dean kjendt on Aug, 7, 1972. He thanked t h e  

Committee and informed James Edsall,  Head of Planning and Construction. 

Mr .  Bdsall d i d  subsequently o f fe r  severa l  oppor tuni t ies  f o r  t h e  Corni t tee  

t o  p a r t i c i p a t e  i n  decisions. He a l s o  incorporated i n t o  t h e  b id  requirements 

these  four  measures, following t h e  Committee's su.;2estions: 

1. An adequate s i l t a t i o n  bas in  located on t h e  NE por t ion  of 

t h e  construction s i t e ,  where by g rav i ty  it would receive  

t h e  major runoff.  

2. S t a b i l i z a t i o n  of t h e  s tockpi led  s o i l s  (both top  s o i l  and 

subso i l )  by seeding o r  compaction o r  both a s  needed. This 

was a major concern, s i n c e  t h e  a rea  excavated and regraded 

was approximately 75 acres .  

3. Use of a longi tudinal  berm i n  t h e  d e s i l t a t i o n  bas in  t o  slow 

t h e  r a t e  03 water f low and t o  extend t h e  water course t o  

obta in  b e t t e r  se t t lement  and r e t e n t i o n  of sediment. 

4. Use of a berm aroun:~ t h e  stockpiled t o p  s o i l  t o  avoid a 

major runoff t o  t h e  Bay. 

The d e s i l t a t i o n  basin is 540 ft. by 132 ft. and i s  located on 

Marsh Lane across  from the  Nielsen Tennis Stadium. It dra ins  by g rav i ty  

i n t o  t h e  Class of 1918 Marsh. It i s  highly  ef fec t ive ,  a s  indica ted  by a 

communication from b c f .  Gary Bubenzer (Ag. Engineering), who had it t e s t e d  
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by a student  on a s p e c i a l  problem assignment: 

H I  would say t h a t  t h e  bas in  is operat ing a s  w e l l  a s  
can be  expected. The s i d e  s lopes  have s t a b i l i z e d  and t h e  
t h e  water  is free of suspended sediment. Our t r a p  
e f f i c i e n c y  should be w e l l  over 95 per  cent.n 

I n  f a c t ,  t h e  Planning and Construction personnel a r e  w e l l  s a t i s f i e d  and 

a r e  now planning t o  bu i ld  a pond i n t o  t h e  landscaping of t h e  Center For 

Health Sciences f o r  permanent use. It w i l l ,  of course, be d e s i y e d  i n  an 

a t t r a c t i v e  shape but  a l s o  w i l l  i'unction t o  r e t a i n  runoff,  e spec ia l ly  t h a t  

bearing sand and o i l s  from t h e  parking l o t s .  ' It w i l l  be an important pro- 

t e c t i v e  device t o  t h e  Bay. 

I n  planning placement of t h e  general  storm sewers f o r  t h e  Health 

Center area,  t h e  Planning and Construction personnel sought t h e  opinion 

of  t h e  Committee. From a choice of four proposals, it was decided t h a t  

t h e  Route B along Marsh Rd. t o  t h e  e a s t  and thence t o  an o u t f a l l  i n  t h e  

Bay was best .  Although s l i g h t l y  more expensive t o  i n s t a l l ,  it would a l s o  

serve t o  con t ro l  the  runoff from Parking Lot 60 o r  its modification. This 

a l s o  is a f u r t h e r  p ro tec t ion  to t h e  Bay Area. 

Consultation between t h e  Planning and Construction personnel and 

t h e  Committee continued on other  mat ters  also,  bu t  p a r t i c u l a r l y  a s  t o  t h e  

t r a f f i c  p a t t e r n  f o r  t h e  whole .?ar Xest Campus: Health Center area. It was 

c a r e f u l l y  planned and f i n a l l y  adopted i n  Apri l  1976. The e f f o r t  was t o  

con t ro l  and f a c i l i t a t e  t r a f f i c  and y e t  t o  p ro tec t  t h e  i n t e r e s t s  of t h e  

Shorewood H i l l s  and t h e  use r s  of t h e  Universi ty Bay Area. A p a r t  of the  

t r a f f i c  p a t t e r n  is involved i n  t h e  Committee's proposal f o r  Picnic  Point 

improvement ( s e e  the  B r i t t i n  -:ham Trust  Program sect ion) .  The Committee was 

concerned a l s o  i n  planning f o r  Willow ilrive within t h e  t r a f f i c  pat tern .  It 

is premature t o  s t a t e  exact ly  what w i l l  be done, but  we a r e  assured t h a t  

t h e  i n t e r e s t s  of protec t ion t o  t h e  Bay and Bay Area w i l l  be covered. 
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OVERVIEW OF ACCOMPLISHMENTS 

It i s  perhaps rash t o  pick out  the  prime accomplishments of t h e  

irniversity Bay Project ,  when some are  ongoing and some are  only i n  t he  

planning stage. But f o r  the  sa t i s fac t ion  of the  Committee a s  it o f f e r s  

t h i s  repor t  t o  t he  ~3raduate School and t o  the  Class of 1922, an attempt t o  
1 

sunrmarize is  i n  order. 

We know t h a t  great  good has been done by the  mere f a c t  t h a t  the  

Committee has been a t  work. Faculty colleagues and administrators, a s  well 

a s  students and Madison res iden ts  a r e  b e t t e r  informed about t he  Bay and 

its problems. 

O f  t he  funded subprojects, a l l  but  the  "In  Bayn Plan materialized 

and we believe t h a t  each has made a permanent contribution. We a r e  not 

apologetic about t h e  "In Bayn outcome because from t h e  f irst  it was known 

t o  be only a l l f ea s ib i l i t yv  study. Of the  other projects ,  the  fu tu re  bene- 

fits are  many, s ince  they provide data t o  the  s c i e n t i f i c  community; the  

City of Madison and the  U.S. Geological Survey; and the  Planning and Conr, 

s t ruc t ion  personnel f o r  fu ture  decision making. That these decisions may be 

v i t a l  t o  the Bay and i ts protection can be seen from the  benefits  already 

provided by the  control  of runoff from the Health Center. It has been 

said  t o  the Committee, that; i f  it had not done anything e lse ,  t h i s  alone 

was life-saving t o  t he  Bay. 

The plan f o r  the  management of the  Class of 1918 Marsh is spec i f ic  

and eas i ly  implemented. Ftwthermore a residue of t h e  fund from the  Class 

of 1918 is avai lable  f o r  a t  l e a s t  the i n i t i a l  work) thv vegetative study 

by Nancy Peterik w i l l  a l so  f a c i l i t a t e  the  decision a s  t o  what t o  remove and 

what t o  save o r  replant .  

Another in tangible  benef i t  is the  aid the  Project  has given t o  

students i n  the way of f inanc ia l  support and f i e l d  experiences. Six students 



were a s s i s t a n t s  on the  subprojects  and each received h i s  M.2. degree with 

h i s  t he s i s  based upon h i s  p ro jec t  work. Eight o-bher students were 

employed by t h e  Brittingham Trust Program. C i v i l  Engineering c lasses  bene- 

f i t t e d  from work on t he  Horizontal and Ver t ica l  Control f i e l d  work. Prof. 
..__I_ - --I 

Gerhard Lee's scils c lasses  mapped t he  s o i l s  of both the  Class of 1918 

Marsh and t h e  ifillow Drive, and l a s t l y  a spec i a l  student, whose name we 

do not  even know, monitored the  d e s i l t a t i o n  basin f o r  Prof. Gary Bubenaer. 

Surely these experiences i n  f i e l d  work. on ac tua l  problems a r e  a valuable 
.......................... 

p a r t  of t h e i r  education a t  t he  University* 

To c lose  t h i s  repor t  on a l i g h t  note: The C o d t t e e  was given 

an Orchid Award by the  Capital  Community Ci t izens  group. It was presented 

a t  a luncheon attended by some 300 persons. Mr.  Bernhard Mautz of the  

Class of  1922, t he  Committee Chairman and t h e  Coordinator were present  t o  

rece ive  the  orchids. Incidenta l ly  the  Capt ica l  Cummunity Cit izens a l so  

give Onion Awards f o r  bad environmental performance. There was no question 

of t h a t  f o r  the University Bay Project.  



Figure 1 Drainage Pattern in the University Bay Area 





figure 2 Storm Sewer System Feeding Willow Creek 



WILLOW CREEK DRAINAGE AREA 



Figure 3 Location of the Horizontal and Vertical 

Controls: U. Bay 1 - 32 
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KEY TO CONTROL STATIONS 
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Pigure 4 Class of 1918 Marsh 



A Interpretive trail sign 


