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When twigs twitch, they may be walking sticks. N La 

Look closely. Do you see both walking sticks? 
‘ (inset) Walking sticks remain motionless for 

Waite Carpen (Oe hours to fool would-be predators. 

Something gently touched my shoulder as__ thread-like antennae straight ahead and _ found in the northern United States. The 

| walked through the tangled underbrush froze. When | gently waved my hand, the males may reach three inches while fe- 

of an oak woods on a warm, late-summer walking stick swayed in the “gentle males grow to 3% inches. 

day. Rather than brush it off, | glanced, _ breeze,” trying to keep its balance. Northern walking sticks are wingless. A 

and sitting there, as proudly as an epaulet More than 2,500 species of walking small head tops an almost cylindrical body. 

on an officer’s dress uniform, was a three- __ sticks, collectively called stick insects, in- The elongated thorax measures about half 

inch walking stick. | raised my hand toward habit the earth; most are found in the __ the body length (note the thorax distance 

the unexpected visitor. On six long, spindly _ tropics. The largest present-day insect, between the first and third leg pairs). The 

legs, the insect slowly walked onto my measuring 13 inches, isa walking stick abdomen is tipped with two, small sickle- 

hand. Lowering its body close to my finger, found in Borneo. My friend, Diapheromera shaped cerci, which are used to sense the 

‘ it extended long, almost body-length, — femorata, is the only walking stick species environment. 

q continued on page 29 
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\ , n these hot mornings, the air- Tucked into a cooler are about a dozen 

2 +2 boat fans us with sticky, humid —_ large bottles we will use to sample the 

a i air on the trip tothe mainchan- _ Mississippi at preset monitoring spots. 

nel of the Mississippi River. If | Only the extremes — thunderstorms, hail, 

(left) Wild rice grows in the shallow it’s foggy, we temper our speed to look out —_ blizzards, high winds, and Coast Guard 

rae nenpenh | 2 Sas adie for obstructions until the morning haze _ closings — keep us off the river. 
Bee ecCe ae a em Ts lifts. Some days, the fog just hangs on be- By “us,” I mean the biologists, fisheries 

Me Ral tween the river bluffs; we can barely see managers and researchers at DNR’s On- 
(above) Jim Fischer, DNRwater quality a i ca Ti 

eee cen ot: Cis aan es | a the channel markers. When we stop to col- _ alaska Field Station who collect Mississip- 

angie ean oe eg 8 lect a sample, the still air distorts sounds— __ pi River water samples every other week, 

OAc ee ues a 5 splashing fish, a rumbling trainandadron- _ all year. Today we are doing our quarterly 

Velie ee Ueieiem = ing boat may all be closer or further away sampling of Navigation Pool 8 (the river 
lowa teams to monitor the river fromthe [Fa i = 

Sacra ner isc eiincmms — than we think. segment between Dam 7 at Dakota, Minn. 
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MONITORING THE MISSISSIPPI 

and Dam 8 at Genoa, Wis.). It’s nail clams — important foods 

| 23 miles long and up to five for fish and waterfowl. The bot- 

miles wide. We will take 150 or, y ‘ . tom-dwellers also indicate if the 

more water samples from ran-  _-saff eis / ww environment has been disturbed 

dom locations during five to LS i 3) | See and polluted. For instance, if 

seven days. Xe! By y BS NY mayflies are absent from an area 

Our work is part of the Long ~ ) z f U, : aX that would otherwise be suitable 

Term Resource Monitoring Pro- G o/ a L , . z for them, biologists suspect cer- 

gram, a federal and state part- m2 SS ra ‘a4 = a & tain types of pollution and inves- 

nership with other field stations - “Ne eon a tigate further. 

in Illinois, lowa, Minnesota, = ; 3 ees. . \8 Changing water depths are 

| and Missouri to document en- itt sp eee & also recorded. Riverbed sam- 
vironmental conditions along a pling sites that consistently were 

| the upper Mississippi and IIli- ~ dig = in a couple feet of water in the 

nois rivers. We analyze water : ; mid-1970s now have just a few 

samples, fish, vegetation and [ee 4 y ee inches of water above the silted 

riverbed organisms to detect = = = ——___ mud. “It’s work to reach them,” 
wees See ——— SS 

trends or changes in these large 9h ay : come SS Kramer says. “If we don’t have 
river syst Oo itori —— aa | \\ eee hich t h t t ystems. Our monitoring —— 4 WA = = = = igh water, we have to get out 
work is coupled with a program 4 )\\ Se ee - and push the boat to some of the 

to enhance and rehabilitate river = oe) 1 a y i monitoring sites.” 
habitat for animals, fish, plants Fee) game A, Aerial photos taken by the 
and people. (See “Mississippi 4 | AM ig U.S. Geological Survey and the 

River rehab,” in our August, | i fl | : U.S. Fish and Wildlife Service 
1998 issue.) Together, these habi- ES —¥ i are used to identify and elec- 

tat and monitoring programs , ui tronically map floating, emer- 

comprise the U.S. Army Corps ~ . =e me gent, and terrestrial vegetation. 

of Engineers’ Environmental Se cs Te These observations have to be 

Management Program (EMP), os aS Ly Fa verified on the ground — up 

which was authorized under the gh g p y 4 close and personal. Heidi Lan- 

Water Resources Development G i cS id AN] grehr, our field station’s vegeta- “4 E 
Act of 1986. The information the Em. Ss g tion specialist, and her assistant 
team collects helps river man- } \\ \\ Ey _~ m 3 spend a good part of their day 

agers and the public gauge \\ A = fe 2 ne ; mucking about in the river shal- 
when the rivers are being used \ \ WY N A Noe e ee gE lows. They often return from a 

wisely and when human activi- e*\\\|\~ \ ’ eae =X 8 day of sampling spattered from 
ties harm natural river commu- / I i) ‘ ee ee a 9 head to foot with black mud. On 

nities. + ea * the other hand, the job has its re- 
Interpreting the data we oy SERRE Cy Ro arc Sa cco and wards — for instance, when the 

gather can bea challenge. For (above) Clam-like dredges sample the riverbed for aquatic foods and two slowly motor through asea 
+ contaminants. 

example, water clarity trends of pale yellow lotus blossoms 

from upstream to downstream fringed by tall, feathery wild 

differ in different pools. In Pool 4 (be- nowhere for the silt to settle on the jour- rice. They follow narrow channels 
tween Red Wing, Minn. and Alma, ney downstream. winding into the silty backwaters pre- 

Wis.) water clarity is not as good in the It’s all part of tracking the life signs ferred by algae, aquatic insects, breed- 

upper portion as it is downstream. In __ of the Big River. ing and migrating waterbirds, and fish 

Pool 8, downstream from Pool 4, the such as sunfish, bluegills, largemouth 
water is clearer upstream and gets : bass, black crappies and northern pike. 

cloudier eens ° Searching the shallows As the ee continue to fll with 

Walt Popp, team leader for Minneso- _ Wide rivers like the Mississippi tend to _ sediment, they become too shallow for 

ta’s field station, speculates that sus- _ fill-in backwater bays where turbid _ fish. 

pended particles carried by the Min- _ water slows down and soil particles set- In late spring and mid-summer, Lan- 

nesota River to Pool 4 settle out indeep __ tle out. Eric Kramer, DNR fisheries tech-__ grehr’s crew collects plants from ap- 

| Lake Pepin. Jim Fischer, Wisconsin field _ nician, takes samples each spring from _ proximately 1,200 sites in eight different 

| station water quality specialist, posits 150 sites in the Mississippi backwaters _ backwaters of Pool 8. They find com- 

that because Pool 8 does not have deep, looking for bottom-dwelling animals | mon underwater vegetation such as 

slack water like Lake Pepin, there’s _ like young mayflies, midges and finger- coontail and waterweed, Eurasian 

6 Wisconsin Natural Resources
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i ea 
ae RT. 

- A ee re water milfoil (a non-native invader), 

d i f)" 9. A s : various pondweeds (which are valuable 

7 ei Tae = *- bos nen food for wildlife), and floating plants 
a i ie, 7] i PM q 4 wl such as lotus and water lilies. Nearer 

a ff Hh IS see re N 7 ONS the main river channels, Langrehr finds 

\ as \y Sa) bi, 5 ty wild celery, a valuable underwater food 

: aN ees | > for diving ducks. Since aquatic animals 
Ps qe : : 3 

" ere KA ONG , eo A) 7 ultimately depend on plants for food 
és 4 {u X . pe ie Pre ft ye, and shelter, it’s important to track plant 

4 \ eee Wi, Pn) Ae é abundance throughout the growing 
by ie a Ae SO ; season, 

aly WIV Se aa Sean a 5 
vy) tH : ai Py BS oe | Our crews also assess river health by 

7 Ye? hi ad \ Bx OS Ss _f monitoring approximately 30 water 
3 iG iH i if] | Te Re Ss quality variables. River anglers are al- 

i Fy zs a si Ly ‘Ss oR ae So __ ways interested in our readings of dis- 

he Naira, HAS aati eN solved oxygen content since waters 
TH Le ee i ee high in oxygen generally support more 
= A j . why ee 
e 4 AS fish species. Dissolved oxygen general- 

i we ’ ; ‘ Despite sedimentation, the Upper Mississippi 
Di te) j River maintains a huge diversity of healthy plants 

ea j and animals including mayflies, great blue herons 
#3; gp and white water lilies. a 
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ly remains adequate in Pools 4and 8 hope touse computerized mapping and Raiser conn cuae Se & 

. x : : : : ia is heen ee BY e 
but occasionally dips lower in the back- _ monitoring data to help managers im- Pee oe 2Y Bi 

. . . C. . Sree Ste = 
waters. Because oxygen dissolves best prove winter habitat for fish. 2 5 ae g 

in colder, moving water, the shallow, Fish species that prefer more river- (top) The river portion between the Twin Cities and 

sluggish backwaters sometimes contain _ like conditions have other problems. _ Rock Island, II. is considered “moderately 
diff 4 F cohrand other . h a mingialde impacted” due to changes in native fish, native 

a different mix of fish and other aquatic | When deeper water rises behind adam, _ vegetation, recovery from disturbance, land 

life. the water slows and some river-like changes and size of the floodplain. 
. I a er (above left) Carp are the most common non-native 

Fluctuating water level, the shape _ areas disappear. Dams are also a barrier _ fish species in the Mississippi River. 

and size of a backwater and its connec- _ to migratory fish traveling to spawning _(@bove) Fyke nets are used along shallow 
a aaa . . Bcc = ee shorelines without currents to sample for panfish, 

tion to the main river channel, as wellas or wintering areas. The monitoring game fish, turtles and other animals that cruise the 

the amount of ice and snow cover can crews seldom collect lake sturgeon, _ "iverbanks. 

also change dissolved oxygen and _ paddlefish, and blue suckers — com- 
water temperature. Based on popula- _ mercially important migratory species _ fishery lacks variety. In our monitoring 

tion data, river managers speculate that that were once common throughout the —_ work in Pool 8, we capture 75-78 differ- 

many young panfish never make it Mississippi River. The scarce fish are _ ent fish species per year. Most Midwest- 

through their first winter because suit- _ difficult to collect in the deep, flowin; ern lakes contain fewer than 15 species P P 
able overwintering areas in river back- _ waters they prefer. of fish. Given the variety, researchers 

waters are becoming scarce. Scientists That’s not to say the Mississippi River _ use a host of electroshocking and net- & MA RE & 
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MONITORING THE MISSISSIPPI 

; ‘ j ting techniques in the 500 or so fish col- 

Ro AR =o ee ener ee are = el lection sites in Pool 8 each year. 
Bat oe ae PAS Breeds » Ca eee The fisheries data, vegetation data, 

es = OTE \ 2S. aS ees = and other monitoring data can be 
\ | ie as Sy VE , SS . mapped and combined to provide clues 
5 Ni we is i > Der ore Ss “ky for managing the Mississippi's wild re- 
Y= e" iow Non, GP ee sources. We now know that catfish are 
ee A PN ae Ee Bei : 

os == pes SE Re lg. ee AG ES more abundant in the southern reaches 
2S ee oR re ee 

i ‘ Se A ea as of the Upper Mississippi. And catch 
a 14, a 7 MY SAY ae : ee (eS ,) . Be oe ee Lh data shows that catfish near La Crosse 

, goo “a Say 2 a << ee S ene Jee reproduce abundantly, but only in cer- 
a Aa, A a SR ONS ee aos tain years under certain conditions. 

Ze , N Se. PN x ©. eae Zz Compared to the world’s other tem- 
me ie Wee i RS “See : ee, aa: wal SO Rc. * Bee Ty 4 ab Ny e ey ein e perate rivers of similar size, the Missis- 
~ : i B= - + 1) ee s SARS : eeu 

: ae —y 4 men: LA LE . =. ) \Neeigeee a8 sippi supports remarkably large num- 
ae tages ee are i eee “s Ny a Py 4 8 bers of animal species and the river 

PI semanas ‘ 3 ~ \NGSg2 = temains an exceptional biological re- 
em (SME =~ source. It deserves comprehensive p 

Floods in the summer of 1997 gave vegetation researchers an extra challenge to survey the forest monitoring and habitat preservation 
floor for seedlings. Survivors tough out both high water and drought on the river. plans, and it deserves attention along 

its entire length. Like a coordinated 

Where rese arch is he aded team of medical personnel, the partners 
in the Environmental Management 

Po in EMP have been designing and implementing studies and models Program monitor the river’s vital signs, 

to focus on particular river management issues that are raised by the moni- ready to diagnose and treat this vast pa- 

toring results. Wisconsin’s Long Term Resource Monitoring Program field sta- tient whose health determines the well- 

tion employees are collaborating with scientists from the U.S. Geological Sur- being of so many species, including our 
vey, the University of Wisconsin-La Crosse and the University of Tennessee to own. Oo 

address how floods, droughts, and normal water flows affect the growth of se- ewe $ Bie) tee eee ee = 

lected fish species; how accurately aerial photography detects underwater veg- Terry Dukerschein leads DNR’s long-term 
etation; how flooding affects what grows in floodplain forests; and how envi- ee ubteam on the Mississippi River 

ronmental factors affect winter habitat conditions in backwaters. Program field 4 

stations have also assisted the U.S. Army Corps of Engineers with water quali- 

ty, fish, and vegetation monitoring to evaluate the effectiveness of EMP habitat 
restoration projects on the Mississippi River. 

Monitoring data, maps, aerial photos, and report summaries from the Long 

Term Resource Monitoring Program can be found on the U.S. Geological Sur- 

vey’s website: http:/ /www.umesc.er.usgs.gov /. (left) Andrew Bartels, DNR fisheries, uses a high- 
Also check the website for details about “Ecological Status and Trends of the Power microscope to see and measure growth 

eo ema tans 5 ; i aoe rings on fish scales. He found that nearshore fish 
Upper Mississippi River System,” the survey’s April 1999 report examining like bluegills grew more quickly during flood times 

trends in fisheries, water quality, vegetation and other aquatic life on the Mis- eres that feed in the open water, like black 

sissippi River. (right) Sampling river health continues year-round, 
and around the clock. This measures dissolved 
oxygen and other conditions every half-hour. 
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Plants from far-away places find congenial corners of 
habitat in Wisconsin. 

Story and photographs by Thomas A. Meyer 

na weathered sand- yj Other long-distance 
stone cliff sculpted A x travelers 
by wind and water \ 5 
of the Kickapoo : BF KS 7, a? Wisconsin is home to a number of 

River, a half-dozen af wig x i other interesting disjunct species, 

tenacious plants cling me nA SS ra Aj Be two of them ferns. Growing under 
to a damp, narrow cleft in ee PSS RS) ae hy / a canopy of red maples and tower- 

the sheer rock face. Their tough, ce as . re as ——. ing white pines in the moist, peaty 

woody stems bear waxy, ever- See a “f iy 7 gr soil of Jackson and Monroe coun- 

green leaves and, in May, sprays . , as, =a eee 2h a ties is the Massachusetts fern, The- 

of vibrant magenta flowers. The cee er lypteris simulata. As its common 
plant’s scientific name is Rhodo- iia et eae antl name suggests, it is a plant of the 

dendron lapponicum, but it goes by le : Bee northeastern U.S., ranging from 

the more common title Lapland i Noe — ss Nova Scotia south to Virginia. The 

azalea. It’s Wisconsin’s only na- Re ” nearest population is in central 

tive member of the plant group ee » Pennsylvania. In our state, it typi- 
containing the rosebays, azaleas Ba if F ; i cally grows with a variety of other 

and rhododendrons. of ferns, clubmosses, sphagnum and 
What's remarkable about these } sedges. Look for Massachusetts 

small, scraggly shrubs is not their f fern in the Jay Creek Pine Forest 

beautiful flowers or their ability to i State Natural Area and in the 

grow in such a precarious place, \ Black River State Forest. 

but that they’re found in Wiscon- ‘| The other disjunct fern is lobed 

sin at all. The Kickapoo’s Lapland a ; spleenwort (Asplenium pinnati- 
Lapland azalea (Rhododendron lapponicum) grows in cool 5 4 . é 

azaleas are far from home —near- _ Kickapoo valley crevices far from its main range in arctic and fidum), a tiny species with fronds 
ly 900 miles away, in fact! They’re _ alpine regions like Lapland and the Adirondack Mountains. only three or four inches long. It is 
what plant geographers call a “epipetric,” meaning it grows 

“disjunct” species — a plant growing in _ lations of this plant are known to exist _ only on rock, in this case sandstone. In 

a natural setting far distant fromits in North America outside of its main Wisconsin, lobed spleenwort has been 

home range. The Lapland azalea’s pri- range — one in the Dells of the Wiscon- found in the cracks and crevices of 

mary range circles the globe in arctic sin River (where it is protected ina sandstone cliffs and pillars in the drift- 

and alpine regions of the northern DNR-owned State Natural Area) and _less area of Jowa County. Lobed spleen- 

hemisphere (including Lapland) and in __ the other ina northern Minnesota cedar _ wort grows only on very hard, well-ce- 

the higher elevations of the Adirondack swamp. mented sandstone and seems to prefer 

Mountains. Only two other small popu- the sunniest, driest, and harshest condi- 

10 Wisconsin Natural Resources



apy ist 4 ad * ‘ 
os oe " Lt) h , i é ad Ne A _ et i of 

te ae x ; a cel + cS 

4 St hs) : 5 ji 5. F 
e | a Hee . x : 

a egy oe r re - ne 
: op { Meh eee. 

"I 3 es Mz a a 

. i 4 \ as i me eet 

; " my “ es ; we 

* he > F é | fey - ‘ <i, FB 

Vici eT Pa ee Va an 
- \ ee P é a 4 “2.6 

Be "ye ain : J. ' | a ’ », ve 

. 
46. 4 Phe, on 

) ) P . 4 " i m de | Po x 
‘ ; q yeast oe mo a 

ea ae epee A pee “ ‘ . . j a . i ts P 
BS Sa . NN 4 we oe 

he \ x a q Nd Nags f ee : a fi te 4 
4 a We he i . Ps N J : e, ae. on > Sie a 

A et. , Ma) ; \ 3 ae B i Rig, : 
‘ Md ? . ed rd 9 > LA ie 

fo 4 ry eh ge. as 
\.” ~ OE wr va er eo < soe Ra 

; <p aN Pa 4 ' ? py fae he ~ 
| Ps ~. Fd Cat cs " 9 ge nd bee oH Mee 8 Vv 

& Tp ee FS ¥ . - : MS S. En cn ; fe, a i ie J a EN i 

Te. ea poe ie I r , SS : a i Fae, Teo teen OY af f Poe | i % 4 ee % yo ty te? | yw Yee, 
a > Pa a a v 4 Fae Y ‘ ptt. ne ea 

| “*% &: *o sa Pt Base. ee i} ae 

A Nn } an % ine Cr Dy 
‘ A / s V4 f ES mM, ante ihe 

yy -. ¥ ] ae ae 2, e + yee 
f a . 1 =i oe FH " aa , 

“ea , (ad Saf | Sw" y 

OSs TAN rian OY , a 
AY hy, Fil ae | * 4 / — 

L ‘ Ay AG j MH), ina ) ° en ‘ . 

(above) The Massachusetts fern (Thelypteris ¥ (left) Meadow beauty (Rhexia virginica) is an 
simulata) grows in moist, peaty soils of western Atlantic Coast native that has taken root in 
Wisconsin. It's an East Coast native ranging from Wisconsin at the Sohlberg Silver Lake State 
Nova Scotia south to Virginia. ci Natural Area in Adams County. 

Wal -« 
tions on a cliff; crustose lichens often are a ae id fluctuating water levels mimic the con- 

the only other species found growing j q ) ditions of the marshes and bogs along 

alongside this hardscrabble fern. Lobed “| as YX i the Atlantic coastal plain, the area of the 

spleenwort’s home range is far to our Le li fae N eastern U.S. between the coast and the 

south and east, with the nearest popula- d . piedmont. 

tion nearly 400 miles away in southern “te Growing among the sedges, rushes 

Illinois. Vy, and other common wetland species is 

The low, flat bed of glacial Lake Wis- ( y an intriguing array of disjunct plants 

consin dominates the central sands a commonly found on the coastal plain, 

landscapes of Adams, Juneau, Sauk, » son D9 but rarely inland. They’re adapted to 

Monroe, Jackson, Portage and Wood 1 damp, sandy shorelines that are ex- 

counties. In this region, small shallow ’ . posed during low water levels and then 

softwater ponds and lakes with widely periodically flooded. These species sur- 
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DISJUNCT PLANTS 

gerry ose : SNE ERS. hs eee «—-vailing westerly winds, and 
} tat > iad RPS. cot te Be. tet ¥ yg te a be) why Massachusetts fe i MR ee ee ede ~Y 7 

ee | on ash ea , eta ee me shee rai! and lobed spleenwort aren’t 
ef a ann ae " per ore CGP Ce %. oe MES! ae apes . 
me oe ™ j a sine eR SE Ea ee Seer found in intervening areas 

“gh Sg Sa ey re ~ cael g 200 RE AS SES with suitable habitat, re- 

ell eS ihc era ce ace eeeee) §= mains a mystery. 

ay Me ay, | _ a Sd ah Be ee eS ee cs e Long-distance seed dis- 
Ls er : én Pats So. ee ; me persal probably played a 

: 4 uy Nar oe. the role in the occurrence of At- 
aw bs Ng » i Py > Ss antic coastal plain disjuncts 

Hie iy ie J A i ae Be fort; (Sian 4 : 
E ~ @ Z 7 £, Sa Pili a Se in central Wisconsin. In- 

: oa ‘ BQ, ge . . Ea a I aie stead of being blown by the 
FH é , ie A : ata R 2 aren oe 4) oe re wT Sig : ae wind, the heavy seeds may 

ae a W P ” * 5 : an ore , : : 
a Ch. & et oo) he Sec have hitched a ride on birds, 
Lae > £ 4 ae Pe ey ; Bs) Eiesites primarily waterfowl and 

RA oe fh yo eet 3 >). . shorebirds migrating from 

Sian aS P : : ‘ é 4 Se <€ ar me ey §= eastern wetlands through 
ge Oe ee a €& as ae see oe iB Md aaa " : Wisconsin. A second theory 

ie as oe te ae A = involves the westward mi- 
aN pee Sg FX ud bo oy oe gration of coastal plain 

— a ees o y Ne ye ® © plants along the extensive 
io na. Rita | ; ) shoreline habitat of connect- 
BD Saeed ate tS = . al ° ed lakes and drainages that 
REG Vid ae hha ae \. ogi co a zs 
ean Sachs. 48 m4 eo a ae - were present immediately 

Fe ean ae a diye CC ae $ i following the retreat of the row ae ee Seen laciers. S botanist ae ee... See a es Pa Ff ! glaciers. Some botanists 

; a eRe oe By : Sy hd ink +e ET SEE ee a think a combination of these 

- ha Aes ae Se a Ree nT tae 8 eee ee . two schemes is the most 
ee — a ; — a likely explanation. 

The lobed spleenwort (Asplenium pinnatifidum) only grows three to four inches tall in rocky cracks and crevices. Not surprisin, gly, most 

disjunct species are consid- 

vive by reestablishing themselves from —_azalea normally found in, and adapted __ ered rare in Wisconsin. Lapland azalea, 

seeds buried in the soil when it is ex- __to, frigid areas to our north may have __ of which there are only two populations 

posed during dry periods. migrated south in front of advancing here, and lobed spleenwort, of which 

Among Wisconsin’s Atlantic coastal _ glaciers. It’s possible they were more __ there are only five populations, are list- 

plain disjuncts are the bald rush (Psilo- | widespread here in the past, especially ed as state-endangered species. Most of 

carya scirpoides), netted net-rush (Scleria in the unglaciated Driftless Area of __ the others are listed as species of special 

reticularis), cross milkwort (Polygala cru- southwest Wisconsin. As the post- concern —plants believed to be rare. 

ciata), and meadow beauty (Rhexia vir- glacial climate warmed, these species Not enough information is available to 

ginica). Meadow beauty is perhaps the _ shifted back north, but hung on ina few _ rank them as endangered or threatened. 

showiest of these, sporting bright rose- _ places that retained cool micro-environ- The DNR’s Bureau of Endangered 

pink flowers with large yellow anthers. ments, like the gorge of the Kickapoo _ Resources tracks the status and location 

An excellent place to see these denizens __ River. Both of Wisconsin’s azalea cliffs of these far-flung plants. If you happen 

of the East Coast is Sohlberg Silver Lake have cool water seeping from crevices upon a new population, bureau staff 

State Natural Area in Adams County and cracks in the sandstone. The water would appreciate knowing more about 

(see our August 1998 issue). Look for maintains a consistently chilly, damp _ it. Please call (608)266-7012 to share 

these plants from late July through Au- _ substrate for the plant’s roots — similar _ your discovery. ia 

gust. to that in its arctic homeland. ———————————— 
The presence of Massachusetts fern Thomas A. Meyer is a natural areas specialist 

: . in the State Natural Areas Program of 
5 : and lobed spleenwort is believed to be a Bee 8 : 

2 DNR’s Bureau of Endangered Resources in 
How did they make the trip: result of the long-distance dispersal of Madison, f a z 

Although botanists are still somewhat spores — exceptionally tiny, dust-like 

puzzled to explain precisely how the “seeds” borne by the wind. The spores 

disjuncts found their way to Wisconsin, could have been swept into Wisconsin 

they have proposed several hypotheses _ on strong breezes, eventually landing in 

to explain the plants’ presence here. hospitable habitat. How the spores 

Some think species such as Lapland _ moved from east to west, given the pre- 
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lake in the U-P. 
The lure of a secret fishing hole was a sure thing. 

Dave Crehore 
Story illustrations by Tom Lowes 

he story began in the White House Lunch ona _ __ who owned the place, would point to an empty stool at the 

June noon in the mid-1950s. counter, yell “hamburgeronion” to the kitchen, and slap 

The White House Lunch was on the north downa ruby-red plastic glass of ice water. You didn’t want 

bank of the Manitowoc River, sur- a hamburgeronion? Tough. Hamburger- 

rounded by the Manitowoc Shipbuilding onions were du jour and du always at the 

Co., Burger Boat and the White House milk | The White House smelled White House. 

condensery. It was small, noisy, hot in all - - Trouble was coming, but Dad didn’t 

seasons and incredibly busy when the ship- ange YO Seana sense it as he left his sweltering office at the 

yard was working three shifts. and cigarette smoke, which shipyard and headed for lunch at the White 

The White House smelled wonderfully House that day. Even the hellish spit, pop 

of fried onions and cigarette smoke, which ia he nee te eats ae and flash of welding in the yard’s fabrica- 
darkened the walls and even the pictures of even the pictures of pretty _ tion shop didn’t seem like a warning. 

pretty girls and bird dogs on the calendars. - - But when the screen door of the 

When you walked in, Rich, girls and bird dogs on the White House banged shut behind 94 

ZN calendars. him, Dad saw that the only vacant *e 

ast fy? é | ” = a...» 
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0 1G XY \ Lb 

UY N ap ot = i 
ee aes eS rT \ 
Deg = —_ () 

age” a “p 

> 

ez | 
c= | 

| 

August 1999 13



| 
THE U.P. BASS TRIP 

spot at the counter was next to Clifford. That was an omen. “OK,” Dad said. 

Clifford was a thin, red-headed welder and a lonely And off they went, west on Highway 10 to Appleton 

nonstop talker. He lived to fish, but not at local places like | and New London, north on 45 to Antigo, where they 

| Pigeon Lake or the Carptown pier. For Clifford, real fishing bought Michigan licenses at a bait shop, and on to Land O’ 

didn’t start until you were north of Highway 64, as far back _ Lakes. 

| in the woods as possible, and in the company of a good lis- It was midnight when they crossed the Michigan line 

tener. and entered the Upper Peninsula. Bats and bugs fluttered 

Clifford saw Dad, smiled and patted the empty stool be- _ in the headlight beams as they drove through young plan- 

side him. Knowing that Dad was a bass fisherman, he __ tations of red pine. Then Clifford slowed down. 

| shifted smoothly from perch, which he had been dis- “Dammit Dave I’m pretty sure we take the next right 

cussing with a grizzled pipefitter, to smallmouth bass in _ and go east about five miles or so whoops I think that’s the 

the Northwoods. road but I’d better drive on and make sure it isn’t the next 

| “Dammit Dave you know that little smallmouth lake up _ one no that doesn’t look like it I think it really was the first 

| in Michigan I’m always talking about well I was thinking _ one so I'll turn around and go back,” Clifford said. 

| the other day I said to myself Clifford turned off the high- 

| dammit I've got to get Dave CeO" :~Céay onto a narrow gravel road. 

| hore up there because he’s the ‘ After they had climbed the 

only other guy I know who likes. And soit caine to les that first couple of hills, the road 

| smallmouth and why should1 on the following Friday af- turned into a two-rut logging 

| keep it to myself I just gota new  ternoon, he sat on the porch trail. As they ground along in 

| tent so why don’t we drive up first gear, the ruts narrowed, 

| there Friday night and camp out with his Mitchell 300 reel, the grass between them got * 

| right on the lake we won’t need a Heasired Atex spinning taller, the hills got steeper, 

| boat and we can take my car so 

| what do you say?” Clifford said. rod, tackle box, bedroll, fry- 
| Dad loved to talk, but he was ing pan, coffee pot, “6-12” o 

| careful and thorough and no ; (ANN, 
match for Clifford in words per mosquito dope, waders, es a q 

Tous He thought the Proposi- flashlight and axe. V 

tion over as he began the ritual of \ 

filling and lighting his pipe. Ss as | el 
“Well —,” Dad said, between initial puffs. “ 

“Well that’s great dammit y’ know I found that lake way 17 = 

back in the woods when I was working for the CCC in 1935 : 

we built a little road to it but nobody’s been in there since Yo 

dammit Dave you’re going to love it Ill pick you up after oC — 
work Friday jeez I’d better get back to the shop,” Clifford Fa iY « 

said. iD 

Dad was a marine engineer who worked six or seven ZA\ 5 

days a week when the yard was busy, and he had to 

take his fishing how and when he could get it. And so i ——— 

it came to pass that on the following Friday afternoon, 

he sat on the porch with his Mitchell 300 reel, treasured & 

Airex spinning rod, tackle box, bedroll, frying pan, cof- 

fee pot, “6-12” mosquito dope, waders, flashlight and 

axe. What is so rare, he thought, as a day in June ona we 

wilderness bass lake that hasn’t been fished since 1935? a 

But when Clifford pulled up, almost on time, Dad’s a 

sunny optimism began to cloud over. For one thing, Clif- Sy 

ford’s car was remarkably old, a pre-war Hudson with 

sun-bleached paint and a rotted muffler that made flatu- | 

lent noises. 

“By golly Dave you're all ready let’s get your stuff in 

the trunk dammit this is going to be fun careful the door 

latch on your side doesn’t work,” Clifford said. 
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THE U.P. BASS TRIP 

and the Hudson began to slow down. Finally it stopped al- _A into Slot B until the reeking, crumbling tent assumed a 

together halfway up a hill. rough inverted V-shape. Grabbing their bedrolls from the 

“Jeez Dave I wonder what’s wrong sure am glad you car, they shoehorned themselves into the tent. Exhausted 

brought a flashlight my God the mosquitoes are thick _ by driving, talking and watching, Clifford fell asleep in- 

you'll have to hold up the hood for me dammit the acceler- __ stantly, but Dad remained awake to reflect on life’s rich ta- 

ator cable is busted no wonder it won’t run how are we __pestry. 

going to fix it?” Clifford said. First of all, it was obvious to Dad that Canadian soldiers 

Dad dug his tackle box out of the trunk and founda had run small in the ‘40s, because the tent, advertised as a 

wire musky leader. With his fishing pliers two-man, was only big enough for a hon- 

he cut the leader to size and spliced itto ————"—""""——==_ eymoon couple. Never a touchy-feely 

the stub of the broken accelerator cable Never a touchy-feely type, type, Dad spent the first half-hour trying 

with a pipe cleaner. It worked perfectly. to edge away from the snoring Clifford, 

“Dammit Dave it was a good idea to Dad spent the first half-hour who kept snuggling up like an affection- 
bring an engineer along now listen to her trying to edge away from the ate golden retriever. ; p 

roar the old girl hasn’t run this strong in Second, he noted that like all items de- 

years well let’s get going the road to the snoring Clifford, who kept scribed as “waterproof,” the Canadian 

lake is just over the top of this hill I think snuggling up like an affec- mountain tent did a better job of keeping 

we're almost there,” Clifford said. water in than out. Before an hour had 

The road to the lake wasn’t over that tionate golden retriever. passed, the condensed sweat and exhala- 

hill or the next one, but they finally found —————— ns — tions of two men began dripping down 

it — a faint track leading off to the left, al- on him from the tent’s roof. 

most invisible in the side spill of light from the headlamps. Third, he wondered about the identity of the persistent, 

“Dammit Dave I’m pretty sure this is it let’s stick our _ snuffling, bad-smelling thing that spent half the night try- 

nose up here and find out jeez it’s rough look at that pop- _ ing to open the Hudson’s trunk and steal the bacon. A 

ple right in the middle of the road the bugger must be _ skunk? A bear? Two bears? 

three inches thick ‘course I haven’t been down this road in Morning came early. Driven by an overwhelming need 

20 years,” Clifford said. to escape Clifford’s clutches, brew some coffee and light 

Out came the axe and down went the popple. his pipe, Dad gave up trying to sleep, and crawled out of 

“Dave, you're a regular Paul Bunyan wow here comes __ the tent into the gray-blue light of false dawn. 

the wind was that lightning off there to the west yup there It was the work of a moment to find a little dry birch 

it goes again well we better get a wiggle on it’s only about —_ bark, and within 20 minutes he had a quart of lake water 

a mile to the lake,” Clifford said. boiling over a small fire. Sitting on the Hudson’s front 

It was two miles to the lake, two miles of overgrown _ bumper, Dad sipped a tin cup of gritty camp coffee, sucked 

trail blocked by four more popples that had to be felled | down refreshing lungsful of Kentucky Club, and watched 

and about a dozen smaller ones that Clifford pushed down _ fanciful towers of ground fog drift across the lake. 

with the car and ran over. The branches of the last one tore The rain had washed the clouds away, and as the east- 

off the Hudson’s exhaust system and left it lying on the _ ernsky turned a rose color, Dad could see that the lake was 

trail like a crippled snake. a jewel, about 100 acres of iron-stained water surrounded 

Liberated from its tailpipe and muffler, the Hudson _ by dense stands of cedar and black spruce. Maybe, just 

snarled like a P-51. The western sky was livid with light- _ maybe, it will be worth it, he thought, as he put his rod to- 

ning, branches of overhanging trees clawed at the caranda _ gether and threaded up the line. Maybe a couple of naive 

rain of Biblical proportions began to fall. The windshield wilderness bass would join them for breakfast. 

was soon covered with wet leaves and twigs that jammed “Old Sam Peabody, Peabody, Peabody” sang the white- 

the Hudson’s feeble wipers. throated sparrows as Dad made cast after cast into the 

And then, deliverance. Jolting and bouncing, the Hud- _ beautiful little lake. No smallmouth were forthcoming, but 

son splashed into a small clearing and its headlights shone __ it hardly mattered. The sun and a gentle breeze eased over 

onto open water. the eastern horizon together and brushed golden ripples 

“Sonofagun Dave we finally made it I knew this was the _on the water. 

right road well let’s get the tent set up before we drown Hypnotized by the birdsong, the glittering water and 

she’s a brand-new rubber-covered Canadian Army surplus __ the rhythm of casting, Dad hardly noticed the first flash of 

mountain tent guaranteed waterproof I don’t suppose __ light from the opposite side of the lake. The second flash, 

you've ever set one of these up ‘cause I’ve never had her _ on the periphery of his vision, got his attention and he 

out of the bag jeez it’s windy dammit there go the instruc- _ stopped fishing to watch for another. In a few minutes 

tions.” there was a third flash. It was the reflection of the rising 

With Clifford holding a dying flashlight, Dad stuck Pole _sun from the windshield of a fast-moving car. 
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“Clifford,” Dad said, as he prodded the tent from the The following Monday noon, as Dad lingered over his 

outside, “there’s a highway on the other side of this lake.” hamburgeronion at the counter of the White House, he 

“Tm up I’m up jeez Dave there can’t be because I _ heard a familiar rapid-fire voice from a booth in the back. 

walked all the way around it in ’35 and “Dammit Wally I just got back from the 

there wasn’t no other road.” best doggone weekend of fishing I ever 

“Well,” Dad said, “there is now.” After two hours of. ‘fishing had you know Dave Crehore well he and I 

It was a short, quiet breakfast. After two Ter ielded drove up to Michigan to a little bass lake I 

hours of fishing which yielded one angry, WITCH YIELD EU ORE GNETY, found when Iwas working for the govern- 

stunted rock bass, Dad and Clifford stunted rock bass, Dadand ment by golly we had to chop our way in 

packed up and headed for home. They 2 but we caught smallmouth like hell 

stopped for gas at a station in Watersmeet, Clifford packed up and wouldn’t have it say you know there’s a 

and while Clifford took his turn in the headed for home. little spring pond not too far from there 

men’s room, Dad asked an elderly me- and nobody’s been to it in years it’s just 

chanic for a little Upper Peninsula lore. full of brook trout and I know you're crazy 

“About five miles east and two miles north there’s a _ about them hey let’s drive up there this weekend I got a 

lake back in the woods that used to have real good small- _ brand new tent just used once and we can take my car I’m 

mouth fishing. Know anything about it?” telling you you’re gonna love it what do you say?” 

“Oh God, don’t bother going over there. It was our se- “Well —,” Wally said, as he thoughtfully tapped a Pall 

cret bass lake back in the ’20s —- took half a day to walk — Mall on the side of his Zippo... =) 

back into it. But the government cut a trail to the south side © © 
in ’35, and those CCC boys about fished her out. Then after Dave Crehore is DNR’s public affairs manager in Green Bay. This 

: is his third family story about hunting, fishing and enjoying the 
ce ae items Bg away gotbuilt Blsne no outdoors near his childhood home in Manitowoc. 

shore, she just went to hell. Ain’t good for nothing but rock 

bass now.” 
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Project coordinators: Laura Chern, 

ee eae eae atching trout in crisp clear streams, shooting the rapids in a canoe or 

ea Mneee vee kayak, lazing around the lake in an inner tube, quenching your thirst 

Graphic design: Moonlit Ink on a hot summer day — none of these activities would be possible 
Technical Assistance: : Rae es _ 
Ween Coser ere eiurel icon cuney. without groundwater. Unless you live in one of a few large cities in Wiscon- 

A Oonere) ceeeoo sin such as Green Bay or Milwaukee, the water you drink, use for washing, 
in Grou 5 

Chris Mechenich and enjoy for recreation comes from right below your feet. Groundwater is 
UW Environmental Resources Center: = eae us 

Jim Peterson Wisconsin's invisible resource — our buried treasure. 
Department of Agriculture, Trad id Ce « A fs = i & é i ote Een oe ‘Groundwater: Wisconsin's buried treasure” was first published in 1983 to 

Se eee ney ones educate citizens about the resource we use every day but can’t see. In 1989, 

State Lab of Hygiene: Amy Mager “Groundwater: Protecting Wisconsin’s buried treasure” highlighted the ac- 
Wisconsin Health and Family Services 3 % eine i 
Chuck Warzecha tions state agencies and individuals were taking to safe- 

Department of Transportation: Bob Pearson : . 2 

Department of Commerce: Sheldon Schall, guard groundwater, This revised edi A DROP 

Roman Kominski Jong Stricker tion of “Groundwater: Protecting We OF Z 
Additional DNR staff: Paul Huebner, | a : aes (a KNOWLEDGE! 3 

Robin Schmidt, Laurie Egre, Darsi Foss Wisconsin's buried treasure” will in- y 
2 

PUBL -DG-055-99 troduce new protection programs, ] ) a 
©1999, Wisconsin Natural Resources, 3 
Wisconsin Department of Natural Ri i in S 2g isconsin Department of Natural Resources and remind us all that as Wisconsin 5 Look for the water drop, 3 

FRONT COVER: On the farm, at home and at cet : a A 5 
lay; Wieconintse draw 256 milion gallons of citizens, we hold the ultimate respon: 5A _-your guide to the truth 3 

groundwater each day for drinking water and esas : about 10 common wi 
three times that amount for businesses. sibility for guarding our valuable groundwater myths! 3 

DNR PHOTO groundwater resource. : 5 
(INSET) WISCONSIN DEPARTMENT OF TOURISM. : 2 
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Using groundwater 
Dear Dr. Science: There is an entire cover later in this publication. Here's an ex- x wy wy 

science devoted to ground water. How do ample to tide you over: Cities and towns in | 1% 

they grind water and how is it effectively the north central and northeastern third of 

marketed? — Dr. Science, Duck’s Breath Wisconsin receive the most precipitation in f 

Mystery Theatre, National Public Radio, the state, but they are underlain by crys- 

August 21, 1986 talline bedrock, a type of rock formation » ‘ 

notorious for yielding only small quantities : F P 

‘elcome to Wees-kan-san — Ojib- _ of water. Even though there may be plenty =e g 7 < a “: 

\ \ / wa for “gathering of the waters” _ of “precip? finding enough groundwater to [= eo WA oN a " 

Each year about 29 trillion gal- _ supply municipalities in these regions can 2 ee e fe " i 

lons of water fall as rain or snow on Wis- _ be difficult. 8 tg 7 es = Fo] a 

consin’s 36 million acres. Plants and ani- At last estimate, there were about i é 9 y i = j ¥ ge 

mals consume some, some is returned to _750,000 private wells operating in the & (Aw a , Site = 

the atmosphere by evaporation or tran- 8 Do ’ 4 : 4 Bat vy 

spiration by plants, and some flows into [RE SamRS 43 4 se \ \ aa ae AEN 

rivers, lakes and streams. The rest becomes Beane) WN ce mm a: en ra tS ) y | ets B eee : a Se _ i Ol. yd Eso: 
groundwater by seeping through the soil we oe 4 a A. he ) —> gy a fg | 2 = 

and into groundwater aquifers. pees Biles: = Es = ei Bie 2 te] ie Fo re ( ao > 

If you could somehow pour all the miprow (8 aie 5 ee ee p 22 . 

water below ground on top, you'd needto a i , oan: ‘ 5 ie aos e é aan eS x , a oy ah 5 3 

trade in your ranch house for a houseboat: agua Vr 5 se iy = a a ye rs 

Wisconsin’s bountiful groundwater could 4 ite DN B at tg A hl Ee a 

cover the whole state to a depth of 30 feet! ys LEN 5 AF aX. —_ sie me ee 

Every day, Wisconsinites withdraw i aN a - ae 

about 759 million gallons of this seemingly fe 1 

endless resource from private and munici- om On the home front 

pal wells. Our wells seldom go dry be- ve ~ When the well’s dry, we know the worth 

cause groundwater is replenished by rain oo i” sia 3 of water. — Benjamin Franklin, 1746 

or snow at the rate of six to 10 inches per - nit 6 

year. g About three-fourths of Wisconsin's resi- 

So why be concerned about ground- See RA coomaniea Vitelito our present, dents draw nearly 256 million gallons of 

water? There’ll always be pure, clean eee artesian well at the Nevin Fish groundwater daily at home to slake thirsts, 

groundwater for drinking and food pro- _ (right) A Beloit mineral springs 1873-79. scrub pots, boil spaghetti, rinse hair, soak 

cessing, for livestock and paper produc- socks and fill balloons. Per person, that’s 63 

tion, for beermaking, car-washing, two __ state. In some areas water moves through _ gallons of groundwater per day. 

showers a day, ice cubes, soda, mineral —_ aquifers very slowly, but private wells can How do you use Wisconsin’s ample 

water, swimming pools and birdbaths, __ still produce enough water for residential _ buried treasure? Take a look at the faucet 

right? use. You can drill a hole just about any- _—_ diagram on page 4. 

Read on. where in Wisconsin and find a dependable Sixty-three gallons of groundwater per 

water supply. person per day may not seem like much, 

The quality and quantity of The supply may be dependable, but __ but there are hidden costs for excessive 

groundwater varies from place to that doesn’t mean it’s drinkable. Ground- _ water use. Your community may have to in- 

place water can be contaminated ina number of __ stall new wells or water and sewer pipes to 

In Wisconsin, there’s a difference in | ways — you'll read about them here. And accommodate increasing demand. Pump- 

groundwater abundance from west to east —_- you’! find out how you can take action at ing more water requires more energy, 

and areas in between. The difference is | home to protect Wisconsin's buried trea- | which costs more money. Treating used 

caused mostly by geology, as you'll dis- sure. water referred to as “wastewater” to strin- 
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| ; “hl = a : ee = Bi 
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2 eo e~ Oe x, q mange Cee 3 

| 3 oA aes re = a: 
15 #M--------------2 so c Z as. peer ie 5 ie a 

| 3 a Sa : i Ss lil, YY 8 

3 (left) Personal water use averages 63 gallons per LJ =| 
| 20 Moet el ee eee day. : > 

3 (above) That does not include groundwater used in ol &- f “ 

5 water parks or agriculture. E & } a 
Dl & (right) Businesses such as beer breweries, dairies ye X r 

, 5 teed tee fel ee ed ee z and papermaking all use lots of groundwater. A es = 

| 8 ial aS 
30----------------- = wg a 7 e@wsSeo Bs " z , 

| B gees g 2 (For tips on how to protect the groundwater / fe Lew ox 
| o cw we Ss ‘, > 

= 2 BE @ 5 2 you drink and use, see page 25.) A (A | rm 

| fae cs * " | geagi irsty citi D 
S 2s It's used to fight fires, clean streets, fill the Sat ae a 

8 2 local pool, sprinkle golf courses and parks, of J 

drench dry boulevard trees, supply com- 

mercial customers and satisfy the needs of | counties and main users: Dane County 

gent standards of purity strains every bud- __ thirsty residents at home or at bubblers (Madison) 47 million gallons per day; La 

get, private or municipal. You can take a _—_ (drinking fountains, to non-Wisconsinites) Crosse County (La Crosse), 17 million gal- 

real bath on your property taxes when the _ around town. Ninety-seven percent of Wis- _lons per day; Rock County (Janesville and 

bill for new sewers arrives! consin’s cities and villages count on Beloit), 21 million gallons per day. 

The less water you use, the fewernew _ groundwater to provide basic waterrelated Average daily cost to a family of four in 

waterrelated facilities you or yourcommu- _ services often taken for granted. 1999: Less than 75 cents. 

nity will need to build and the longer good, Wisconsin's municipal groundwater tab: 

pure groundwater will remain affordable. A cool 314 million gallons per day. The top _ A fluid economy 

Water is vital to the health of Wisconsin’s 

economy. It’s part of countless manufactur- 

Thy & per ing processes, from metal fabrication to 

\ es KNOWLEDGE! ities #1] GRounpwarer co I never did paper production to leather tanning. When 

) BY \LWAYS FLOWS a?! haveja|geod OM acai : 
() OS ; ALWAYS FLOW. ASS EEN sense of water purity isn’t critical to the final prod- 

XZ Xe FROM NORTH A direction. es 1 d 1 bodi R 9 LES TO SOUTH. ‘ S XZ uct, companies located near larger bodies 

4 fo @& \ Ma 7 (o} of water have the option of using surface 

P Gs Ao) \ IN Ra SS oN _.| _ water. But some of our most important in- 

EO & ' FACT: “Sa y dustries — fruit and vegetable processing, 

oe ys ~\ __ DEPENDING ON ‘ XN cheese-making, dairy farming, meat pro- 
fo N ’ LOCATION, GROUNDWATER “S ‘ eek 

y PO can Flow in any DIRECTION : } a ~~ cessing and brewing — need pure, clean 

— BUT USUALLY FOLLOWS A y oN 2 groundwater to make the goods for which 
cf LAND SLOPES! ‘ y y ‘ , ~~ Fos 

oe ee z z 1 A Wisconsin is famous. 
J. Gomoll 89/99 
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The big operators aren’t the only ones _—_ and products we use daily depend on so do cars, fast or slow: To produce one 

who need this valuable resource. Consider —_ groundwater. gallon of gasoline, six gallons of water are 

your local laundromat and car wash, the Fast food soaks it up: It takes 1,400 gal- needed. 

soft-drink bottlers, restaurants, health _lons of water to produce a meal of a quar- Commercial and industrial companies 

clubs, hairdressers...scores of the services _ terpound hamburger, fries and soda. And _ draw over 106 million gallons of groundwa- 

ter each day from their own wells and use 

. . : about 150 million gallons more provided Water use in Wisconsin * e p 
ee by municipal water systems. Groundwater 

(in millions of gallons per day) ' a 
700 supplies nearly one-third of Wisconsin’s 

& business and industrial water needs — an 

600 EE Groundwater important partner in Wisconsin’s econom- 

E ic stability and future. 
| Surface water ty 

500 4 
| Wet and wild 

| 2,444 trout streams 

400 j = 5,002 warm-water streams 
fe 4 
j & 15,057 inland lakes 

z 
300 f % 5,331,392 acres of wetlands. 

| fi & 

200 t | g These figures add up to a $7.7 billion 
j coe | g : a : 
ion | 2 boost to Wisconsin’s economy, provided by 

[ | | | 3 
100 | | | | 2 . ae 

ae ee | S (left) Groundwater provides most of the drinking 

| | & water to homes and farms. 
| | | 1 2 (below) Rain and snow melt that seep through soil 

Oo re Saat eS be I recharge groundwater and are discharged to 
Other Commercial Industrial Residential Agricultural 8 lakes, streams, rivers and spectacular sights like 

= Amnicon Falls. 
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j A DROP 
. a yy OF 

thousands of residents and tourists who i no A Ke KNOWLEDGE! oe #2. GRounDwaTER TT] TH —— 
visit the state each year to enjoy, among (}) A COMES ALL THE Ta Sop LE) 

other things, our fabulous water resources. @ re WAY FROM CANADA Re a 

What they don’t see is our most fabulous e p Q x Na Ore AE eee b 2 j 

water resource of all: Groundwater. q ~ Ny ne ha ,o) 
: : S IN i Za 

After seeping through the soil and rock, yao ‘| FACT: z to Vy j 

groundwater discharges in low places @ GROONCUIGER yr” Ze ind ha 

where the water table meets the land sur- ° , ‘ ORIGINATES AS LOCAL 4 pone 4 eT | vr) a2 j j 

face — streams, lakes and wetlands. That Eee Chole oe oC | j " = x NN 

REACHES THE WATER TABLE! 4 

J, Gomol 69799 
: bm 

‘ ~~ farmers know that bringing a quality 

A ‘ product to market means starting 

eo) ns with quality materials — whole- 

: on “t3 “"<5e= some, nutritious feed and pure, 

g A oa ay “clean water. 
: iinet i aoe The demand for groundwater on 

ah. VX See at So Be, eats the farm continues to rise as increas- 

‘ AY 38 Ay Rea, sage puaereie ses ing numbers of farmers install irriga- 
— * ececwnalf ASDC, ceeded = i ‘ Be ' t % S ¥ | Bn ks kaw 6 as ae tion systems io make the ey busi: 

q ‘ Si } Xe “ae se ag vate a gaa i cio Bi ue tena ee — , hess of farming more certain. In 

te Se a C) Es RN Ar saan ote ee ees Soe 1s, Bnestimaicd OS 52 go of 

ae ‘ns eN fi x‘ WT X¥ ae b rts phot eS ee ' Wisconsin farmland were irrigated; 

oy Ps Ne enter PT te Pe he eet § by 1998, that figure more than 
rT’ % sel al ee P\ sapere 7 es “yaa pines tll © ye onl hes 

a. the” eee SE ri OPN erent eniget siete an eee tripled to 341,813 acres. 
Be ere Roe ho ag \pewtee, O62 aS a a Saati : i foe tI at Fax ad ed nent ee cee isbe Ce ae ee Irrigation equipment withdraws. 

pie pad ait Pel EY. pees F EGE ge Sa Raabe about 167 million gallons per day 
gece brea Ae ge ope, Syren Be rege ie ee f : 
oe5 ag ae Nee Lt 4 on eg eh aa a ed ~/ during the growing season, almost 

Pe sy i es Nee ae ont PNefa (eI iU col darexcleolA ~~ all of it groundwater. 
am uk Be rca Tau ac i ™ Much of Wisconsin’s irrigated 

To Am NS Pte ee] a | __ = acreage is in the relatively flat 10- 
‘ee _ ' tee ee EM Po es | ll 

i ey me é a Cel | (LS a a2 county Central Sands area, where 
Conia sd cae eS ER Se LE x |} the potato is king. The tuber grows 

The number of irrigated acres in Wisconsin has eke (4 = well in the sandy, loose soil, which 
tripled since 1969. Irrigation wells were once only » a A_|, me . 
common in the Central Sands vegetable growing Fe oop. go (ess st Puy 5 needs less plowing and seedbed prepara- 
region. Now western, southern and southeastern ey, |_| ered f See. . : blisinesees! igate sridias well palo | tea | ea ¢, JP dam = tion than heavier soils and makes for an 

ba er tf 2 easy harvest. Water quickly seeps into this 

favorite fishing hole or secret pond, the ex- pe pee Le] : @ permeable soil and drains away almost as 
pets Fo] Fetes 5 4 3 

panse of cattails perfect for observing prc g fast, allowing the plant roots to breathe 
a 8 

herons and singing along with the frogs, bate by 2 and preventing rot. But the sandy soil 

those wild rapids waiting to devour the raft P Tee doesn’t hold water well, so irrigation is al- 

or roll the kayak — they’re replenished by | peeled Z most essential to ensure a good crop. 

groundwater. es NA S While irrigation has helped formerly 

marginal lands turn a profit, there is a cost: 

Aquaculture? pass. For extra credit, how much of that _ Excessive irrigation may leach nutrients, 

Take a short test: A dairy cow producing _ water was groundwater? Ninety-six per- _ fertilizers and pesticides into groundwater. 

100 pounds of milk daily slurps 45 gallons —_ cent? Good guess! a 

of water each day to wet her whistle. There Wisconsin’s dairy and cattle farms use 

are roughly 1,369,000 dairy cowsinthe about 78 million gallons of groundwater a 

state. How much water will they drink ina _ day to water stock, maintain a high level of 

year? sanitation in the milkhouse and provide 

If you said 22,485,825,000 gallons, you _ all-around cleanliness on the farm. Dairy 
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Understanding the 

The idea that there are vast eventually reaches the water table— the inches a year. Permeability in limestone, 

subterranean channels or caverns in top of a saturated zone of soil or rock, _ on the other hand, primarily depends not 

which artesian waters flow like a river which is called an aquifer. The water con- _ on pore spaces, but on the size, frequency 

has been long since abandoned. These tained in the aquifer is groundwater. and distribution of fractures and cracks. 

are matters of common scientific Groundwater is discharged in wetlands, Groundwater is always moving toward a 

knowledge. — T.C. Chamberlin, “Geology of lakes and streams — the low places where _ surface outlet or “discharge” area, follow- 

Wisconsin, Vol. 1,” 1885 the water table meets the land surface. The _ ing the slope of the water table. In Wiscon- 

sun causes evaporation from these surface __ sin, the natural movement is from upland 

The water cycle waters, and, as water vapor accumulates in recharge areas (those places where rain 

‘ater might be called our most re- _ the atmosphere and clouds begin to form, —_ or melt water infiltrates the ground and 

Wee resource. The water you _ the water cycle begins anew. reaches the water table) to lowland dis- 

showered in this morning, for ex- charge areas. Most precipitation seeping 

ample, may have contained the same water Groundwater on the move into the soil moves only a few miles to the 

molecules that caused a dinosaur hide to Geology controls the rate of groundwater _ point where it is discharged; in the vast ma- 

glisten in the prehistoric sun or carried the | movement. The size of the cracks in rocks, _jority of cases, it stays within the same wa- 

Nina, Pinta and Santa Maria across the At- __ the size of the pores between soil and rock tershed. 

lantic. The distribution of the earth’s total _ particles, and whether the pores are con- Perhaps you've wondered why some 

supply of water changes in time and space, _ nected determine the rate at which water _ streams continue to flow during dry peri- 

but the quantity has remained constant. moves into, through and out of the aquifer. ods and in winter, when there’s no rainfall. 

Wisconsin receives an average 30 to 32 Water generally moves more quickly in _ Winter stream flow is largely groundwater 

inches of precipitation per year. Seventy- coarse sand, sometimes as much as several _ discharge (called baseflow) that remains 

five percent evaporates or transpires _ feet per day. Openings between the grains _at a relatively constant temperature year 

through plants and never reaches surface _are large and interconnected, resulting in round — about 50° F Streams, and most 

water or groundwater. The six to 10 inches _ high permeability. Very fine-grained ma- _ lakes and wetlands, are constantly replen- 

that do not evaporate immediately or get __ terial like clay has many pores where water _ ished during the winter by groundwater 

used by plants run off into surface waters _can be stored, but the pores are so small _ from the surrounding uplands. That same 

or soak into the ground, depending on _ that moving water through or out is diffi- 50° F groundwater baseflow is the reason 

local topography, soil, land use and vegeta- _cult. Clay formations are relatively imper- _ streams stay icy cold in the summer. 

tion. For every inch of water that runs off | meable — water may move only a few 

the Jane’ toa stream or ake in ent YO0 a 
Dane County, three inches seep down to Boge ee 

the water table. In the sandy plains of SUE ee ey eee yy 
mee rain, snow 

Portage County, nine inches are able to o Bes SS 

seep into the ground for each inch running & water vapor 

off the land. oe 

Water distribution is governed by a phe- J 

nomenon known as the hydrologic, or i al ¢ 

water cycle, which is kept in motion by iN \ 

solar energy and gravity. Start with a spring evaporation & transpiration Bae land 

shower. As the rain falls to earth, some 

flows downhill as runoff into a stream T il cm y 1 ’ water table 

lake or ocean. Some evaporates; some is Suca) : a s 
coo a quifer = 

taken up by plants. The rest trickles down : TT ee Zz 

through surface soil and rock. This water [aaa a= aSS Ae) ee ge os =_e 2 
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Reta MA erO eit ehcm-KeLebI (clés 
| 
| 
| Sand and gravel aquifer The glaciers, formed by the continuous 

The sand and gravel aquifer is the surface | accumulation of snow, played an interesting 

ine a material covering most of the state except for _ role in Wisconsin's geology. The snow turned 

| Cs 2 ee: parts of southwest Wisconsin. It is made up _ into ice, which reached a maximum thick- 

er ee f mostly of sand and gravel deposited from ness of almost two miles. The ice sheet 

| > yy = ay glacial ice or in river floodplains. The glacial _ spread over Canada, and part of it flowed ina 

| of) deposits are loose, so they're often referred to _ general southerly direction toward Wisconsin 

| Ss een as soil — but they include much more than and neighboring states. This ice sheet trans- 

just a few feet of topsoil. These deposits are _ ported a great amount of rock debris, called 

more than 300 feet thick in some places in glacial drift. 

| Wisconsin. As the ice melted, large amounts of sand 

bo ee Eastern dolomite aquifer yield from a well in this aquifer mostly de- 

| : “ See ' The eastern dolomite aquifer occurs in east- pends on the number of fractures the well in- 

| a ‘ : ern Wisconsin from Door County to the Wis- _ tercepts. As a result, it’s not unusual for near- 

. : consin-Illinois border. It consists of Niagara _ by wells to vary greatly in the amount of 

os dolomite underlain by Maquoketa shale. water they can draw from this layer. 

m These rock formations were deposited 400 Where the fractured dolomite bedrock oc- 

eee to 425 million years ago. Dolomite isa rock curs at or near the land surface, the ground- 

| similar to limestone; it holds groundwater in _ water in shallow portions of the eastern 

interconnected cracks and pores. The water dolomite aquifer can easily become contami- 

| 

| = A Sandstone and dolomite aquifer over the entire state, except in the north cen- 

c .. an ~ The sandstone and dolomite aquifer consists __ tral portion. 

. Gap. fh of layers of sandstone and dolomite bedrock In eastern Wisconsin, this aquifer lies 

— that vary greatly in their wateryielding prop- _ below the eastern dolomite aquifer and the 
Ke § erties. In dolomite, groundwater mainly oc- Maquoketa shale layer. In other areas, it lies 

: oa curs in fractures. In sandstone, water occurs _ beneath the sand and gravel aquifer. These 

in pore spaces between loosely cemented __ rock types gently dip to the east, south and 

sand grains. These formations can be found __ west, away from north central Wisconsin, be- 

Crystalline bedrock aquifer ae Ss er i 

The crystalline bedrock aquifer is composed —— he af a ponte me he 

of a variety of rock types formed during the <——— < ae es 

Precambrian Era, which lasted from the time ae me 

the earth cooled more than 4,000 million i= =—"9 aaa Sal ea 
: Si SS Sa deers ae 

years ago, until about 600 million years ago, {ffs oo oe grrr ee 

when the rocks in the sandstone and eo < arg eS A i "a :9 s “ 

dolomite aquifer began to be formed. During oo aa Coty . 

this lengthy period, sediments, some of ae oy as ae 

which were rich in iron and now form iron F'y ga ee, “an 
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A rock or soil formation that can store or transmit aquifers: the sand and gravel aquifer, the eastern 

water efficiently is called an aquifer. Wisconsin’s dolomite aquifer, the sandstone and dolomite 

groundwater reserves are held in four principal aquifer, and the crystalline bedrock aquifer. 

: ee oa ss and gravel were deposited, forming “outwash _ places, large glacial lakes were formed and 

ee Ses “ === 4 plains’ Pits were formed in the outwash where _ over time, accumulated thick deposits of clay. 

se nS My at eee : buried blocks of ice melted; many of these pits These old lake beds of clay do not yield or 

Rete ce ook eS are now lakes. The sand and gravel aquifer was __ transmit much water. 

Ce ; . ae deposited within the past million years. Because the top of the sand and gravel 

Ske cee : The sand and gravel outwash plains now aquifer is also the land surface for most of Wis- 

ee form some of the best aquifers in Wisconsin.  consin, it is highly susceptible to human-in- 

= - Many of the irrigated agricultural lands in cen- duced and naturally occurring pollutants. 

: eee = tral, southern and northwestern Wisconsin use 

heat r : as 5 the glacial outwash aquifer. Other glacial de- 

. Aes i. wees 5 posits are also useful aquifers, but in some 

nated. In those areas (such as parts of Door, Ke- The Maquoketa shale layer beneath wn 

waunee and Manitowoc counties), there is little the dolomite was formed from clay that oa ay Se Se 

soil to filter pollutants carried or leached by pre- _ doesn’t transmit water easily. Therefore, it % oe: a ; re 

cipitation. Little or no filtration takes place once __ is important not as a major water source, = ° 4 ee Es 

the water reaches large fractures in the dolomite. but as a barrier or shield between the 5 . seas 

This has resulted in some groundwater quality eastern dolomite aquifer and the sand- 4 ¥ — nt 

problems, such as bacterial contamination from _ stone and dolomite aquifer. = Phe ee 

human and animal wastes. Special care is neces- z Pe 
3 & : pipe eB SS 

sary to prevent pollution. 2 Pe me || i 
g ca cad 

coming much thicker and extending to 4 : Pt a f southern and western portions of the state. 

greater depths below the land surface in es: 5 fe Be ig In eastern Wisconsin, most users of sub- 

the southern part of the state. ia ae sane tee nel ; stantial quantities of groundwater, such as 

The rock formations that make up the laa : ze a z Cities and industries, tap this deep aquifer 

sandstone and dolomite aquifer were de- 8 % < 2 5 to obtain a sufficient amount of water. 

posited between 425 and 600 million years fag > ee s ‘ 3 5 

ago. The sandstone and dolomite aquifer aarti Ww? ra ae 

is the principal bedrock aquifer for the z gc" i ge 

ores, were deposited in ancient oceans; _ the sand and gravel aquifer. quantities of water for larger municipali- 

volcanoes spewed forth ash and lava; The cracks and fractures storing and __ ties, large dairy herds or industries. 

mountains were built and destroyed, and _ transmitting water in these dense rocks are Many wells in the crystalline bedrock 

molten rocks from the earth’s core flowed _ not spaced uniformly. Some areas contain _ aquifer have provided good water. Howey- 

up through cracks in the upper crust. numerous fractures while others contain _ er, most of these wells do not penetrate 

The rocks that remain today have a ___ very few. To obtain water, a well must inter- deeply into the rock. Water samples from 

granite-type crystalline structure. These _ sect some of these cracks; the amount of _ deep mineral exploration holes near Cran- 

; are the “basement” rocks that underlie the _ water available to a well can vary withina don and deep iron mines near Hurley 

E entire state. In the north central region, — single homesite. The crystalline bedrock have yielded brackish water, ll > 

they are the only rocks occurring beneath aquifer often cannot provide adequate 
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The land ethic simply enlarges the Air pollution is water pollution, too Program. To produce good yields, farmers 

boundaries of the community to include Particles clouding the air from car exhaust, _ need to apply the nitrogen, phosphorus 

soils, waters, plants and animals or smokestacks and dust from city streets or and other nutrients in manure and fertiliz- 

collectively: the land. — Aldo Leopold, farm fields can contribute to groundwater er to their crops. Those nutrients plants 

“A Sand County Almanac and Sketches Here contamination. These particles of hydro- can’t use will leach into groundwater. Ex- 

and There,” 1948 carbons and pesticides settle on the cessive or improper application of manure 

ground, only to be washed into the soil by _and fertilizer is Wisconsin's leading source 

‘ou name it — gasoline, fertilizer, rain, eventually to trickle into aquifers. And _ of nitrate pollution in groundwater. Plants 

paint thinner, bug spray — ifit’s _ while a rain shower may disperse the parti can be overfertilized if farmers don’t ac- 

used or abused by humans and dis- cles from the air, the rains can carry the count for the nutrients contained in the 

solves in water or soaks through soil, it may pollutants down into the ground as the —_ manure they spread on their fields. Proper 

show up in Wisconsin’s groundwater. water hits land. crediting of the nitro- 

Urban areas require large quantities of a gen and phospho- 

groundwater to serve many people. Activi- _ Fertilizer and manure storage and 

ties in urban areas that pose significant application Me : aia 

threats to groundwater quality include in- “Spread the word... It’s good fertilizer!” is 3 fs 

dustrial and municipal waste disposal, the word about manure from the UW Ex- 4 [ 

road salting, and the storage of petroleum __ tension’s Nutrient and Pest Management 

products and other hazardous materials. q La 
. Farming practices aim to contain animal wastes and Me 

In rural areas, less groundwater is used pesticides in the top layers of soil to keep nitrates and W 
and different threats to groundwater quali- chemicals out of groundwater as well as reduce nutrient y 

flow to streams. = £ 
ty exist. Animal waste, septic systems, fer ! y 
tilizers and pesticides are the primary pol: Es isileustets  teaiot ee waa SS i : 

lution sources in rural areas. The 5 3 ! bie al 
“Groundwater and land use in the water pe iE - 

| cycle” poster included here shows how ac- E i 
| tivities on the land interact with the water 4 ad fee gee le mice: 

| cycle. Refer to the poster to see how what é a i ee ee ee —— se 

we do on the ground affects groundwater. et ; CTP cant! iq = 

ccivirie } a ae 5 Seger 6h Wag a if 3 
The lifeblood of machinery, gasoline, can iH i. — ace mS so , — eo Ne AN N , 
contaminate groundwater when emissions, spills ee Le = ee CZ agi yo ae AY eager 
and storage tank leaks escape. 4) Se ee Ny a, Ne ES i ae i ‘ 

“ SS ae a eee ese . . aot 1 ee 4 ee o Soe 

= j SS SS | he ee  - 
i a A a Se Sa Sis = ae ee ear —. Bee a ee ee a: 

eS en = ae Ole E 
. 2 \ eS SS SSS dk Se = a Ww 

a \ i _ a aaa ee 8 
i es =| S| = me Lin A pO 

ne a. A X's SOULS! a #3 GRounpwareR FLOWS 
ee 4 : ) Ke IN UNDERGROUND OY 

y/ a | 6 yr CAVERNS AND ,-~s 
=~ ys Lf R x RIVERS 0c a| 

Pa a, ZN ,) Se SN IN me  % Ul | 
5 A pee - b/ , wy x ey J ° 1 FACT: SQ] 

j Es ) = S a GROUNDWATER (\() S 1 
cf Kir & ° \ FLOWS THROUGH S V2 | 

a 2 CRACKS AND PORES VA 
/ i i ~~ 2 e BETWEEN SOIL AND LPyes 2 (_| 

i ee! SoS Lita La 
J. Gomol 89/99 
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rus in manure saves farmers the cost of A Ls knowteoce! |< #4 GRounowaTeR aa ea \ 
purchasing extra commercial fertilizer— | 90) 7 Lee \ rau rron nousenow fo) | a | 

and also protects groundwater. aa, wy / ‘ag . » WELLS HAS BEEN a 

About 10 percent of the private well R A laa a « ‘ Ciaioian ae oy h 5 me o> | P = tHousansor Sy |) Yh 
samples analyzed for nitrate in rural areas q fo Ex : Vv) YEARS. NPAs. 

show groundwater contamination above " Aa mw IN ; wos = 

the state groundwater standard. Infants / i Gn r FACT: as S 

under six months and pregnant women , O% N TYPICAL PRIVATE DRINKING V7 
. ee AG WATER WELLS IN WISCONSIN 

should not drink water with nitrate levels < YIELD GROUNDWATER A FEW E 

above 10 parts per million — Wisconsin’s yw YEARS TO A FEW DECADES OLD! = 

groundwater standard. Mixing baby formu- a 

la with high nitrate water does threaten in- ” 

fants under the age of six months, because a Sar a i See ; 

their stomach acid isn’t strong enough to | 7 es e. es Ca a . — a . aa 
kill certain types of bacteria capable of ee : oo ee fee 

converting nitrates to harmful nitrites. Ni: cess sgn 
trites bind hemoglobin in the blood, pre- | . 
venting oxygen from getting to the rest of ms 

the body; the baby may lose its natural | " ms . 

color and turn blue. Methemoglobinemia, a - D a 

or “blue baby syndrome” can cause suffo- *» F a ee ANGER PELIGR 1 cation. Using bottled water or water with Loe tall Pn eee i PESTICIDES paso x 4 o 

low levels of nitrate can prevent the condi- et 7 0, ri San oe ea i 

tion. Nitrate is not usually harmful to adults eee ia eo . For ait ze 

or older children, though scientists are cur- hh Go ame ee eS = ing Peed 

rently studying the potential health effects. aes sti cna GnimnUens ea ae 

ae, eee: §=KEEP OUT eae 
Use and misuse of pesticides mee NO ENTRE Sage ae Te 
Insecticides, herbicides and fungicides [Raggy Sige Sane iets = sk = gap age 

have been used in Wisconsin agriculture ae 2 a a er oe es 7 cS =e Ue & ¥ on 

for a long time. These pesticides can reach (esas SS aes nae 

groundwater when spilled at storage, mix. ii ey aS ae < 

ing and loading sites, or when overapplied ie ; a 

to fields. “Empty” pesticide containers not y Bt er ve S, fe 

properly disposed of are another source of a fp A a om 5 

trouble. Just a little spill of most pesticides a v \ ¥ ; ee ee Ve sad 3 

can have a big impact on groundwater Bie ete e 

quality. For example, three parts per billion See e ee es 2 
of atrazine in groundwater is enough to in- Cie sat ed ial & 

crease the risk of cancer in drinking water. | gs Se Siciectsx: sranesen a 

Protecting groundwater from pesticide 5 7 ye ie ¢ 3 

contamination while maintaining farm (above) Light sandy soils that quickly drain water are particularly vulnerable to groundwater 
profitability isn’t easy — too much pesti- contamination. Pesticides need to be sparingly, carefully applied to minimize problems. 

. . . (inset) These days nurse tanks for pesticides and fertilizers are filled and stored on concrete pads where 

cide and the environment suffers; too little any spills can be contained from seeping into the ground. 

and crop yield goes down. Integrated pest 

management, or IPM, is a pest control strat- — weeds and pests. After she has identified _ Landfills 

egy that uses all appropriate control meth- _ what is present, she purchases and applies Thanks to your recycling efforts during the 

ods (chemical and nonchemical) to keep _—_ the minimum amount of herbicides andin- _ last decade, the amount of waste going 

pest populations below economically _ secticides only in the areas where weeds _ into Wisconsin’s landfills has been re- 

damaging levels while minimizing harm to and bugs are a problem. Farmers using _ duced by 40 percent. The wastes we can’t 

the environment. Here’s how it works: _ IPM find they spend less on pesticides. It's reuse are disposed of in properly sited, de- 

Farmer Johnson “scouts” her fields for a bargain for the environment, too. signed, constructed and maintained land- 
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ihe oe i © N 8 
; é a a ‘ 7 oy : ee \ INS oe 
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>! MS aX . af Li Y . nq Be 7 = = 
ee ae | j gy) , = a 

a s 7 | ean E = cg a E 

7 ret ee 
wo en (ASE Bln St a a 

e , y Ly ot 5 5 tle | be Me wy SF 
hes = rae BF Be Pies eed as : ee Te ee Pee See 

pA Rig EL P= eas ee oy 
V es 'S Me 3 \ pf, Ks Sree a age aaah ANC eLearn cgiataael 5 

al eG 2 Pus ee Sag ee oe a ees ee : e 
"— 8 — AS Iw | pe _ = <i WP Senta: < = § 

Ideal landfill locations are in dry areas outside of floodplains, far from surface water and well above the water table. These waste burial sites are underlain with 

compacted clay soils, perforated pipes to collect leachate and heavy-duty plastic liners to capture gases and liquids before they leak into groundwater. 

fills, which prevent leachate (the foul liq- | goon may be used as the final step in treat- Some industries dispose of their waste- 

uid that forms when water percolates _ ment before purified waste is released to _ water by applying it to farm fields. The 

through solid waste) from polluting rivers or streams, or applied to land. waste is applied according to how much 

groundwater. There are 86 highly engi- Lagoons are sealed with compacted __ water and nutrients soil and crops can ab- 

neered licensed landfills in Wisconsin that _ clay or plastic liners. Nevertheless, burrow- __ sorb. If the system isn’t managed properly, 

do a good job of protecting groundwater. ing animals or movement of the soils over and too much waste and water are applied 

We weren’t always so fortunate. In the __ time can cause leaks. Routine inspections _ to the land, or if the operator fails to adjust 

early 1970s about 2,000 dumps were identi- | are necessary to keep la- 

fied by DNR. Those located near navigable _ goons in good repair. Open- i 

waters, within floodplains, wetlands or crit- air lagoons also are subject Standard onsite system 

ical habitat were ordered closed. Remain- to wet and cold weather, 4 

ing landfills posing a threat to the environ- _ which can interfere with the t Wee 
5 F ys: “IWS alls 

ment due to hydrogeologic setting or poor _ treatment process. See mye Bee - 

operation were required to monitor = = a 

groundwater and surface water. The moni- _ Septic systems flush wastes into a eG ee eee | 
ine dateindicnted th landfill tank where solids settle to the bottom, eee eg 

toring data indicate at some landfills liquids percolate through gravel, and RUM sa y 

and open dumps were causing groundwa- _ Soil absorbs organic matter before it ig BLE oso ol g 
. reaches groundwater. s 

ter pollution. (below installing a'sentlc drainage ies RIGA NE) co hs NR ae ea SE 

Based on the data, and current state tee 

and federal regulations, all landfills are 

now required to have a composite liner 

system (a plastic membrane on top of four a — ss 

feet of compacted clay) and a leachate — ii) = 

collection system to keep liquid waste out ere lei Ef . 
oc ies ae i 3 

of the groundwater. Municipal dumps that — sues Bh a Fare <a 
A ; =a Be AE ta ih apn EE oe 

did not meet design standards were closed oe “es Pe eis. | Suet: Soe Ss BC nie . eae a 
Tage peng ol spt” PF art Paden ” as 5 

in 1992. cs RN or Pa SOS ; ~ + eer 5 

Se ore eee tpg os 3 
P Ree gS oe A 1h wi i Sts gt ar & 

i : Sage ate. cba -fo- eae ahs eye. 3 s Ponds, lagoons and land disposal of oe “ Seager x 3 

wastewater cae Lie OT EN fe eS a 
Municipal, industrial and private business- “heat Ea es Fes Sf Seas 3 oes . 

es use ponds, lagoons and other methods ot ae Se ag. ‘A baa = 
i Oe a ee ge ee Re — J ae 9g 

to store, treat and dispose of wastewater on E Ein ie ay See i ENE, 5 

their property. A familiar example is the eee ag ECE ena “a Me . 5 
small community sewage plant, where a la- in BOE tin sn Rar fa 
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the amount of liquid applied to account Soa PR ie re Se a a 

for rainfall, groundwater can be contami- Mae ee es ee SSS eee 
nated. ae lf eae eee Le 

Private onsite wastewater treatment ~} . eS = 

systems Ae 

There are almost 690,000 private onsite 7S, : } 

wastewater treatment systems (septic (= : 

systems) in Wisconsin — serving approxi- | a a ae 

mately 30 percent of all households in the amr rem J 
state. Most septic systems are located in un- iN ' 7 bf : 1a? 

incorporated areas. Here's how septic sys) h ‘ ) Ug if ; 

tems work: waste flows from the house to a - = ue bY f Z oo al a 
settling tank where solids settle out. Li ares 7 ee 4 s sige q a 

uids continue out to an absorption field. ae 4d i il.) 7 ae 

Bacteria in the settling tank break down FA Sai & 4 S Je 
solid waste leaving a sludge that needs to ; ra ie oe : Pn Se PT pee ee 

be removed periodically by a “honey ) YW, oe ee Bl ses nn _ 4 
mm ROA Bee Sarees oe Be = » 

wagon.” The liquid seeps into the soil and a= CV aot Ma re ; if ew 
is used by plants, or leaches into soilsand ~*~ 4 ol ae ; x ym : a =~ Ai rp 

groundwater. i ie y ct ae ome Py as y) po i : 

When systems fail, bacteria, nitrate, = qassuumllle AS Ee ee ‘ < , 

viruses, detergents, household chemicals "ees es a = : . ; aust 

and chloride may contaminate groundwa-- ne “6 soe = _ 9 Aan — ae. - —_— 
ter and surface water, and pose public @ ee TAY ie Le —S 

health threats. Even properly installed sep- spe es Pe e i ak. d a. 

tic systems may pollute groundwater if they F— = = Si) 3 wn . 

are not used and maintained correctly. " ee - a] eee A. | ve 

About nine percent of the nitrate reaching f Gag ee eS . V2 
groundwater in Wisconsin comes from sep- = ei a 2 2, ax Es 4 Ps ; 4 ; Z 

tic systems. Substances such as paint thin- = ; st ake oe & 

ner and pesticides can easily leach to [aay Be: i. Bea 3 

groundwater through the absorption field Inventorying abandoned chemicals stored in leaky _jugepaaapnmpenrsneerpeg ee har 
and should never be flushed down a home barrels. Millions are spent in Wisconsin annually SS Wee ee tate es BZ 

i gn cleaning up such sites and stopping groundwater ee Se ON em os Ry 
septic system. (For tips on maintaining sep- _ contamination. y = ree pa 7 = ee Pe 

tc systems, see pages 26-27, CE 
Lise hae a or. i : _ 3 *% Ne ‘ Sa 

Spills and illegal dumping of ao = 1 le 

industrial and commercial In the past, first responders to the scene s 

chemicals of a spill would attempt to eliminate a fire beens 

When paint thinners, degreasers, electro- _ or safety hazard by flushing the spilled ma- Ae eee A g 

plating solutions, dry cleaning chemicals, __ terial to a ditch or sewer — bad news for bee Bey Py aoe ee wae. : 

used oil, and a host of other hazardous ma- _ the environment. Thanks to better training, a + oe 

terials trickle into the groundwater, they —_‘ most response efforts now focus on con- 

contaminate the precious liquid that keeps _ taining and removing the hazardous mater- _ transport, storage, and disposal of toxic 

us all alive. ial to a proper disposal facility. This pro- and hazardous wastes, illegal dumping of 

Accidents happen — over 1,200 spills of tects both groundwater and surface waters | dangerous compounds continues. Prob- 

toxic or hazardous materials are reported —_ from becoming contaminated. lems from past practices that occurred be- 

each year in Wisconsin. Luckily, many of An undetermined number of spills go _ fore regulations were in place still surface 

those spills are small and can be cleaned __ unreported, their presence a secret until _ periodically. 

up quickly, before an unwanted substance —_ area wells become polluted. Although The threat to groundwater from these 

penetrates groundwater. there are strict regulations governing the _ toxic products is real. That’s why state and 
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| federal resources are devoted to mine how the new well functions. If 

| finding these sites and cleaning ae old wells are not properly filled with 

| them up. Many programs exist to z aN \ by sie, , cement, bentonite clay or other im- 

clean up sites, from the federal Su- ga i Ms yi 6 is ao Biss, — aud permeable materials, they provide a 

perfund program to address the si | At os a us i. direct channel for pollutants from 

worst sites in the nation, to the state 4 B a the surface to groundwater and to 

cleanup program that includes spill = at ae = 34 other nearby wells. Many thousands 

response, leaking underground stor- of old wells no longer used, but still 

| age tanks, the state Superfund pro- 7 & open at the soil surface threaten 

gram, and a focus on cleaning up S ‘ @ Wisconsin's groundwater. Whenever 

“brownfields” Brownfields are prop- 2 you see an old windmill in the coun- 

erties that have been abandoned or ‘ 3 try, it’s likely there’s an abandoned 

are underutilized because of actual - gecesi well underneath. Wisconsin law al- 

| or perceived contamination. By | ial] i " ‘ e ow : lows well owners to abandon cer- 

cleaning up and reusing these prop- ee 4 a yee i — * — i tain types of wells using procedures 

erties, we protect surrounding las | ‘of ie ek oe. i a ) 9. developed by the DNR. Licensed 

“green fields” from being developed : eg sf li y | od ote : \ > well drillers and pump installers are 

and paved over. This helps keep jj ss : , routinely hired to fill old wells. (See 

groundwater replenished, reduces F : : z Page 28 for more information on 

urban sprawl, and prevents future vt ! Se 3 abandoning wells.) 

contamination of clean areas. ia : aa £ Drainage wells are used to draw 

, Ss & water off a section of wet ground by 

Leaking underground storage 3 : rs ie z piercing a clay layer and allowing 

tanks ee iy " = surface water to run directly into 
Rs 5 ee Oo | 8 . 

People in the environmental clean- Re — = 1 ee ss 2 groundwater. Drainage wells have 

up business call them LUSTs; for all eg 9% eT ie 2 been prohibited in Wisconsin since 

of us, it spells trouble. Many old é E a ‘e : Fas noe: & 1936, but they do turn up occasion- 

leaking underground storage tanks - : St RE @== 6 ally often when a problem is discov- 

that used to hold gasoline, diesel RE ea eee eae ne aes eine ote wea ered in a well at a nearby home or 

and fuel oil have slowly corroded small amounts of gasoline make water unfit for use in residences, farm. 

and released their contents into the eee ose $50, Bie canes Seago Osco coe e on 

| soil and groundwater. Over 13,000 Sources of natural 

of Wisconsin’s older tank systems have —_ under commercial storage tanks that are contamination 

leaked as rust took its tollon the tanks and —_ removed. Minerals existing naturally in soils and 

dispensing lines. Even small leaks have The nature of cleanup operations has __ rocks dissolve in groundwater, giving it a 

caused significant groundwater contami- _ changed significantly over the years. Moni- _ particular taste, odor or color. Some miner- 

nation. Many small leaks went undetected toring petroleum contamination as it als, such as calcium and magnesium, are 

for years. It only takes a little gasoline in breaks down into harmless by-products __ beneficial to health. Radium, radon gas, 

water to make it undrinkable; larger quanti- has in many cases replaced soil excavation uranium, arsenic, barium, fluoride, lead, 

ties seeping into wells or basements can _ and groundwater “pump and treat” at loca- _zinc, iron, manganese and sulfur are unde- 

cause explosions. tions where the contamination is not _ sirable ingredients found in Wisconsin 

Property owners and their environmen- _ spreading. groundwater. Naturally occurring radioac- 

tal consultants have been at work cleaning tivity in groundwater, including uranium, 

up LUST leaks. Regulations, in place for 10 Abandoned and drainage wells radium and radon, has recently become a 

years now, will help prevent future prob- Years ago, wells were dug by hand with concern in Wisconsin. Radioactive conta- 

lems. Rules adopted by the Department of _ picks and shovels. Hand dug wells were _ minants expose those drinking the water to 

Commerce require that tank systems have _ gradually replaced with “well pits’ —asix __ risk of cancer. The state now tests ground- 

corrosion protection, leak detection sys- _ to 10-foot-deep hole through which a well _ water for radioactivity. Recent sampling 

tems, and spill and overfill containment was drilled or driven. Both types arenow has detected radionuclides in some 

devices. Older tanks are required to either being replaced by wells that provide more _ north central Wisconsin groundwater. 

be upgraded to current standards or tobe __ sanitary water. Gross alpha activity and radium have 

emptied and removed. The soil is sampled What happens to the old well can deter- —_ also been found in water supplies in east- 
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ern Wisconsin. The EPA has set drinking —_ with low yields). Human activities also Groundwater cleanup 

water standards for radium and radon. cause quantity problems. Groundwater Groundwater contamination can be linked 

The problem posed by most natural _ withdrawals in the Lower Fox River Valley, to land use. What goes on the ground can 

contaminants is aesthetic rather than safe- | southeastern Wisconsin and Dane County _ seep through the soil and turn up in drink- 

ty. Iron is found throughout the state. It have caused substantial declines in ing water, lakes, rivers, streams and wet- 

stains plumbing fixtures and laundry, and —_ groundwater levels. Human-caused pollu- lands. Tracking down and _ stopping 

can give drinking water an unpleasant tion has limited groundwater use insome _ sources of pollution can be expensive and 

taste and odor. Excess levels of fluoride, areas of the state such as Wausau, where __ time consuming. It’s usually impossible to 

manganese, sulfur, lead and arsenic are _ industrial pollutants were present in the completely remove all traces of a pollutant 

less common and more localized. Insome _ only aquifer able to supply water to the city. and clean up the aquifer to a usable condi- 

parts of Wisconsin the groundwater is natu- The presence of naturally occurring sub- __ tion. The cost of even a partial cleanup can 

rally acidic and can corrode pipes and __ stances in groundwater such as iron, sul- _ be enough to empty the deepest pockets. 

plumbing, leading to elevated levels of __ fate or arsenic also limit groundwater avail- Who pays the enormous cost of ground- 

lead and copper in drinking water. ability in some areas. And, when large _ water cleanup? Logically, the owner or op- 

areas of land are paved over, there is less _ erator of the facility causing the pollution 

Overuse space for water to seep into the ground should shoulder the cleanup cost. What 

Despite a general abundance of groundwa- _ and recharge our aquifers. happens when the owner is bankrupt, out 

ter in Wisconsin, there is growing concern 

about the availability of good quality 

groundwater for municipal, industrial, agri- VN a PROF 

cultural and domestic use, and for ade- A ie SHOULOSE! aaa #5 GROUNDWATER IS 
quate baseflow to our lakes, streams and ) q S ALWAYS PURE aS 

wetlands. Natural shortages of groundwa- “ u Bee ee Oe WH > )) rr fare ocured Guelo eae soa GOP ane. 42 é: er have occurred due to weather condi- ° bs * 
ji logi j 1 q — AS ok ) (9 {( he tions and geologic setting (e.g., prolonged S IN fy 

drought and crystalline bedrock aquifers WG 5 FACT: ( « 

s bay HARMFUL BACTERIA IN S 
o \ WATER CAN BE FILTERED 3 

Old wells provide a direct pipeline for surface OUT BY SOIL, BUT MANY = =) 

contaminants to reach groundwater. By code, CHEMICAL POLLUTANTS ARE NOT as Jal 
wells must be filled with cement or bentonite clay CHANGED AND REMAIN IN THE WATER! a = — =) (a 
before they are considered properly abandoned. _——~ —— 50 

e GLI FO Oe a 
. : ee ee eines ae of business or dead? Then, taxpayers must 

‘ S, eB II Oe : : 
; >. [BS eS 2 a ron ge step in. Federal and state money is used for 

e [er FI IA ig Ty ge —SCleaning up sites and enforcing laws gov- 
. ame Ni ae ig ate BR SO a roa 2 : a = : iq we eS SS ams eZ ew i i oe — ering disposal of wastes. 
io. Z a yt { ails feo] Lae a ace = 2 Lae . 

pi it ao poe od or Lee a dag) ee i a When it comes to groundwater, the best 

ph 4 i = ae. PO Lae gees — ee strategy is prevention. Prevention means 

— — eee] a? e ae Ny en eo looking at the many ways we pollute 

fee, Le Cs groundwater, and finding methods to keep 
oo i NO iis. ul 

Se ae ne ee = ———S———S those pollutants at bay. Landfills and waste- 
i — yi i’ / So] = _~—swatter lagoons need to be sited, designed 

So ee ee Fi am NP oY , ae i Eide Si infi i 
ee ye Baan 4 | By Bl a el . es and operated to prevent infiltration to 

OEE ate basi # & mai . _ SS = = = groundwater. Illegal dumping must be 
seca ae ee =. oe rh pa / a - eee prosecuted to the fullest extent of the law. 

ee - i : y ' saa oN : — Se mal 5 Pesticides must be applied according to 

os ee ee | te es ee need and label instructions, and nutrients 

i a eee enc ok should be applied in carefully calibrated 
sm, _ | hy a Se er BS amounts to enhance crops without damag- 

ee os as Be hy, Sg ie 3 ing the environment. With vigilance and 
ee a i ae oi ein fot, eae eK Ye e 

eo i RO ee Ps en a oe Bees a ee eT ge GA S care, we can protect our buried treasure. Hi 
Pi Ee Pe ce See Ce ot ee oe 2 
ee ae ee ee a EE 

eo ee ea ee ee ee 
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in the water cycle 

fe eee Direction of groundwater movement 
€, 

“ . 
Gz Human induced impacts on groundwater 

Kem] Natural processes 

E 

a : Transpiration { 
> . eit ce RO aia 

Jo ae gine ea en |e / : A Evaporation _ eg ee PE ola ree Ny 
hy Transpiration | eee de ee ag Ea 

cn la ll ata pana ae iE Rt capo tae — Rt ee nag TV a Fag, a bade, STE eee ae 
cre, a aka Pe SOO SS Se Sarr meee | GN ieee sia x elo, rd Rts, ee + et S i cae ee - a Oe Se oe es ag Sees 

oS he 9 eit, cell = «Crop dusting - KEP Set Spee i nw ie] Gey fe en 7... Saw hoe aoe seed my ee aoe i i SO a 2 WO Gs Sweep e sy. «nea a pe ge bg neat a 5S, eg, Te SSS ee inlaid git = Manure spreading. sane a EO OE gc ay os SF Sy Sie ee, (ies ome 
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= al Protecting the resource 
“Waters of the State” includes all those por. The Groundwater Coordinating Wisconsin Geological and Natural History 

tions of Lake Michigan and Lake Superior Council Survey and the governor's office serve on 

within the boundaries of Wisconsin, and all | When you think about all the diverse activi the council. The GCC advises and assists 

lakes, bays, rivers, streams, springs, ponds, _ ties and events that can affect groundwater, _ state agencies in the coordination of non- 

wells, impounding reservoirs, marshes, _ it’s no surprise that the responsibility for regulatory programs and the exchange of 

water courses, drainage systems and other _ managing our buried treasure is delegated information related to groundwater. In- 

surface water or groundwater, natural or ar- to many different government agencies. creasing public knowledge of the ground- 

tificial, public or private, within the state or Cooperation is the key — and the Ground- __ water resource through public outreach ef- 

its jurisdiction. — Chapter 144, Wisconsin _ water Coordinating Council (GCC) isthe forts and educational materials is an 

Statutes. group turning the key. Since 1984, the GCC _ important function of the GCC. 

has served as a model for interagency co- 

Wisconsin’s Groundwater Law ordination among state government offi- Department of Natural Resources 

roundwater protection emerged as _cials, the governor, and local and federal _It’s only natural that a resource like ground- 

(G major concern in the late 1970s | governments. water receives a lot of attention from the 

as interest groups, spurred on by Representatives from the departments — Department of Natural Resources. From in- 

events like Love Canal in New York andthe of Natural Resources; Commerce; Agricul- __ suring that the water you drink is clean to 

detection of the pesticide Aldicarb insome ture, Trade and Consumer Protection; making sure new landfills are properly 

Wisconsin private wells, debated how to _ Health and Family Services; Transporta- __ sited and constructed, DNR staff are there. 

protect groundwater in an industrial and __ tion; the University of Wisconsin System; | Groundwater activities carried out by the 

agricultural society. On May 4, 1984, Chap- 

ter 160 of the Wisconsin Statutes was signed Field surveys examine how groundwater discharge affects aquatic life. 

into law. * 

Chapter 160, dubbed the “Groundwater > 

Law’ has been called the most comprehen- ie Ae mn 

sive regulatory program for groundwater in Ny | a i 

the country. All state agencies involved in i 4 =a 

groundwater protection must adhere to nu- —— = a fs is) 

merical standards that define the level at : JB, 

which regulatory agencies must act to aie 3 " His Ki é ce 

clean up pollutants in groundwater. These > = re Fe a es 

standards are defined not only by public Hs a Fy age FA sy 

health, but also by the effect a pollutant < eo Ps & = 

can have on the environment and public / Pad ee ; 

welfare. s | \ 4q 

One of the most important features of . ' 

Wisconsin's groundwater law is something ; \ ’ 

that is not in it — aquifer classification. ; Ly q 

Aquifer classification involves looking at f e : 

the use, value or vulnerability of each Ps rs eo E. S | ano? / 

aquifer and allowing some to be “written “ BN SS Saag / 

off” as industrial aquifers not fit for human ee ee i eel 

consumption. Wisconsin said “no” to £ Pee. 

aquifer classification. The philosophical un- & : how 

derpinning of Wisconsin's groundwater law 5 = : 

is the belief that our groundwater is capable 3 

of being used for citizens to drink, and ow. s 5 

must be protected to assure that it can be. 3 Ee 2 
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Groundwater contamination =i. 5 1] 
susceptibility in Wisconsin MI ra | 

we / y: 
ss i. ff n at rf : A + eee? 

et eae aia = i aN wat 2S 
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DNR encompass protecting the resource, f = Yi on YY 

cleaning it up and making sure that public bam ha Ca as Hi . 

health and environmental standards are Bp a i a j 

set and met. Ay oma __ & od ee 

Protecting groundwater means prevent- 4 & i | eesiia| 3 

ing what goes on the ground from going i # 8 

into groundwater. By looking at soil and ; ae ACT ia 
‘ “ For each new well drilled, a report detailing soil types, soil depths, bedrock and groundwater elevation is 

rock types, thickness of soil and rock lay- _ sent to the DNR and Wis. Geological and Natural History Survey. The information helps to map subsoil 

ers, and depth to groundwater, DNR engi- _ 8°0!9gy and groundwater movement. 

neers, hydrogeologists, and specialists can 

make decisions about where waste canbe __ take years and millions of dollars to clean Wisconsin Geological and Natural 

spread, or if a landfill can be safely in- _up. In the case of groundwater, a drop of _ History Survey 

stalled at a particular site. The map of _ prevention is truly worth a gallon of cure. Since 1854, staff at the WGNHS has cata- 

Groundwater Contamination Susceptibility One way to insure safe drinking water is loged Wisconsin's geology, hydrogeology, 

in Wisconsin — put together by DNR, the __ to protect the area around water supply _ soils, biology and other natural resources. 

United States Geological Survey and the __ wells from sources of contamination. Well- _ The Survey is the principal source for maps 

Wisconsin Geological and Natural History _ head protection is a relatively new pro- _ and records about Wisconsin groundwater 

Survey — shows areas of the state that are gram allowing municipalities to restrict and related geology. It supplies counties 

more (and less) sensitive to contamination _land use around public water supply wells. _ and regional planning agencies with infor- 

because of the soil and rock overlying the _—_ Industrial sites and wastewater lagoons _— mation to make land use and wellhead 

groundwater. don’t belong next to drinking water wells. protection decisions. Research conducted 

At sites that have contaminated ground- DNR’s Source Water Assessment Pro- __ at the Survey helps state agencies manage 

water, DNR staffers must find and remove gram identifies land areas that contribute Wisconsin's groundwater more effectively. 

the source of pollution and determine how __ water to public wells, conducts inventories | The Survey reviews, sorts and catalogs 

far contamination has spread. To do this, _ of potential contaminant sources, and de- —_ about 18,000 well construction reports 

they use groundwater monitoring wells to _termines the susceptibility foreach public _yearly. A collection of well cuttings and 

collect samples for chemical analysis. water supply. The assessments will assist rock samples from about 300 wells per year 

When the boundaries of the contamina- —_ water system operators in preparing well- _are housed and described by the Survey — 

tion are known, the difficult job of cleaning _ head protection plans. “hard” evidence of what’s hidden below 

up the groundwater can begin. Some sites ground. County studies of geology and 
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stoke o’s in charge of groundwater? 
a & Department of Transportation University of Wisconsin 

z Aen + conducts road salt and groundwater Cooperative Extension: UWEX 

bs research county offices and the Central 

mm » ; - regulates road salt storage Wisconsin Groundwater Center at 

= oe UW-Stevens Point 

7 Department of Health and Family + tests private wells : 

\ 2 Services + educates homeowners and local 

ay — - holds public meetings on government about groundwater 

e contaminated water supplies issues 

Et - recommends enforcement standards + provides community outreach 

5 for substances of health concern - conducts applied research about 

@ - investigates health effects from groundwater 

contamination 

Department of Natural Resources + inspects water supplies at restaurants, © United States Geological Survey 

- regulates sewage lagoons, municipal hotels, motels and campgrounds - researches surface and groundwater 

and industrial wastewater systems interactions 

- regulates landfills, solid waste and Department of Commerce + monitors groundwater levels 

hazardous waste disposal - inspects and keeps records on 

+ regulates environmental underground storage tanks State Lab of Hygiene 

consequences of mining + enforces septic system regulations + analyzes private well water samples 

- responds to hazardous spills * approves home water treatment + researches virus and pathogen 

- regulates public drinking water devices occurrence in groundwater 

systems - runs the brownfield grant program 

- regulates well drilling - educates business and landowners County government 

- provides water quality planning about tank laws + issues permits and inspects septic 

+ sets drinking water standards systems. 

+ monitors groundwater, samples well Department of Agriculture, Trade - with DATCP establishes standards for 

water and Consumer Protection (DATCP) manure storage pits 

+ sets state groundwater quality - regulates pesticide use and cleanup a 

standards - inspects fertilizer and pesticide ) am 7 = 

- issues permits for animal waste storage facilities -. | 4 = 

management - inspects water supplies of food 2 “e & ® = 

- administers the land recycling processors and Grade A dairy farms ye c a é Z | 

(brownfield) program + licenses water bottlers AS: ries : ms 

+ educates school children and adults - educates food and agricultural ri i Zé © A 2 2 

about groundwater interests about groundwater iv < oa 3 

+ researches where pesticides have se 5 : 

Wisconsin Geological and Natural entered groundwater You 

History Survey + oversees farm nutrient management + ensure proper use and disposal of 

+ maps and inventories groundwater household chemicals 

resources and geological formations University of Wisconsin + maintain wells and septic systems 

+ writes technical reports and assists + researches the occurrence, effects. + stay active in community land use 

regulatory agencies and prevention of groundwater issues 

+ monitors groundwater levels and pollution + report illegal or abandoned waste 

water quality + educates students and working pro- sites to DNR 

+ educates about hydrology and fessionals about groundwater issues + participate in community recycling 

groundwater resources + maintains water resource references programs 
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Road salt used to be stored in huge uncovered Attractive shelters like these in Wyocena keep road salt dry until needed. 
piles that were handy, but polluting when rain and 

snow created a salty brine. 

age sites must have an impermeable base Department of Health and Family 

groundwater are produced for use by any- and cover, and a holding basin must be Services (DHFS) 

one interested in the groundwater hydrol- _ constructed to contain runoff. DOT works = Who do you call to find out if pollutants in 

ogy of a specific area. with DNR and Commerce staff to clean up —_—-your well or drinking water supply are a 

groundwater pollution from petroleum health risk to you and your family? 

Department of Transportation (DOT) _ storage tanks and other hazardous waste _ Chances are, you contact your local health 

Salt keeps Wisconsin’s highways safe but it sites along DOT right-of-ways, and where _ department. If they don’t have the answer, 

can be a source of groundwater pollution. new roads and bridges are planned. They _ the toxicologists at the DHFS can help you. 

The Department of Transportation has set _ also set guidelines for how often and how The DHFS provides health information and 

standards for the storage of road salt. Stor much salt is applied to roads in winter. advice on contaminants to individuals, 

and to state, county and local government 
Groundwater research verified how quickly nearby contaminants washed pollution through a sinkhole is 

into groundwater and seeped out to a discharge area. Pollution spreads wide, deep and quickly where the agencies. When groundwater pollutants af 

rockils fracturedineat the Surface: fect a community, DHFS staffers work with 
\ NS el et Se, VE gy ee ee ‘residents and participate in public meet- 

We ES a a “ anf NS CaaS ONG : eae g . ea == ve | Sr ete ‘ oy <2 3.266, _ ings to let citizens know the risks associat- 

M eo ; | i ae re ed with contaminants in the water supply. 

Nt e . “ : es es & They advise how to best protect families 
Ona " ies Ss a ae see and drinking water. 
Oa NS #)) RES se 5 y 
WSS a ss t = ey ade i] é DHFS protects groundwater and the 
Ri ee I of i M - z 5 e : 2 
se <= | q ] z = 3 people who drink it by recommending 

aes ; . eae Bs c »Al z standards to DNR for substances in ground- 

Lies _ j “i . Bs oe 7) 2 water that can cause health problems. The 
s : = mi 4 eo ie ees 4 - & agency conducts studies on the harmful ef 

eo Bas “sy a > - BE eps ae Fag cee fects of chemicals to determine “how much 
th > ee See. 5 SS SPS ee ee ee: 

a Po Sie as — eee eS eS g is too much’ It also works with DATCP to 
MAO. cat Si : Po. gi a a. le ‘ o3 g . ras . 
Megas Roe eke Po = Fe ee ee © AglokS 2Z determine how new pesticides will break 

es ——S bh NGeapacreok Wace es LOLS = down in groundwater and what health risks 
ROSS ay SA : es RIES a 

Sky a PROF are associated with these compounds. 

A Ks SROWLEDSE! [a #6 'F WELL WATER we cone 
() ) a IS STAINED — COLORS — Department of Commerce 

: Ni pee Ee ee Ensuring that underground and above R a pouuTed. LU 00 Ari 323 DS a 
- 9 Sn Th es ground storage tanks don’t leak keeps staff 

q e = A IN JK 5 at Commerce busy. The agency keeps 

y oO st FACT: records on over 180,000 tanks used to store 

e STAINED WATER DOESN'T cs ab, gasoline, fuel oil and other products. If a 
° i; NECESSARILY MEAN THAT Ada «@, c ASFA tank does leak, the department is there to 

IT'S UNSAFE TO DRINK! eR. i Leese Q i‘ i <ILeS as 1) (°) help with the Petroleum Environmental 

Zz =_— | Cleanup Fund (PECFA). The fund provides 
J. Gomoll 89/99 
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———— es Wye th ee 94 Department of Agriculture, Trade 
S at Se re = > eet db ES ase os , = See a | | | 7", bemeeategd © and Consumer Protection (DATCP) 

ib icy i= J me a} a Pesticides and nutrients can leach to 
A Nae . i 

a ie gg xd bey roundwater, causing risks to human ] rea Cd, ; 8 s 
pine 2a; eae health and the environment. DATCP is re- 

BP pe ie ‘4% — sponsible for regulating most aspects of 
an 4 7 di se oll . . : : 

SSS ee ORE ee agrichemical application, storage and 

= ti hos | ‘ : |X cleanup in Wisconsin. To promote the 
os » \ Nd ¥ =| \ proper handling, storage and safe use of 

Sd os hs. y id waa \y ey farm chemicals, pesticide applicators and 

i re N j rH iE =) sellers must complete a certification pro- 

a i poe : gram and be licensed by DATCP Field staff 

a . ey if '‘’ Coe regularly inspect if storage and mixing fa- 

»~ g aa ye ee cilities comply with groundwater protec- 

x | a hd = f sad BE Cio oe tion regulations. If a spill does occur, 
of 4 rt _ y ee eee . . 

a L P e ete mm Lippe ear 1S money and staff are available to help with ¢ « me Bos Spa uj Pp 
f p ae seats eas hikes j Fee ee the cleanup. 

i ; eS ae — os 8 . The Nutrient Management Program 

ein Ya en Ame ) oa ee . a = g helps prevent groundwater pollution by 

os ge — =—2 cil 32 “<2,=-= — providing funding to counties to help farm- 
PEG ea a ie “te oe see 2 ers write nutrient management plans. Ni- 

— ge — — 4 ey Manure control in barnyards, careful fertilizer and trogen can leach into groundwater if ma- 
shhae. ee at alae al eer i pesticide applications, and tilling methods that ae . 
ee ae mies it sae oN minimize exposed soil can reduce chemical, nure and fertilizers are applied to crops in 

oo  itrient and bacterial flow from farms to ‘ oo ig: fe eS Ce = groundwater. excess of what is used by plants. The Agri 

| Ee eee cultural Clean Sweep program provides 
Se ere ee 5 5 ‘ i Ae es ee : funding to counties for collection and dis- 

se <3 Se ae aes tance of local and county officials who _ posal of farm chemicals. Farmers can safe- 
oR eet ae ne eRe : ‘ i" . 
eS oe eo ee ee ee issue permits and/or conduct regular in- __ ly get rid of old chemicals for free. 9 i Ae 2 fea ete Mae Pee SA 

Sr ee les ea aoe spections, Commerce helps protect 
aoa ae ae WN ase Scr eat Swe . . . . . aoe es ie Seen groundwater, University of Wisconsin-Extension 

Se ae Ae Lm eae #42 Commerce also helps individuals, busi- The wise use of the groundwater resource 
rr tee shecien sae me - Roe &; 8 nesses, local development organizations __ is a priority for the University of Wiscon- 

DE ORES. RETIRE RGEC ASE MR Set TN ES 
and municipalities revive abandoned in- _ sin—Extension. Traditionally, extension 

money to reimburse owners for part of the _dustrial sites or “brownfields” by providing —_ agents and specialists provided farm fami- 

cleanup costs of leaks from petroleum grant money for site assessment and _ lies with the tools needed to improve the 

product storage systems and home heating _ cleanup. Since the program's inception in _ quality of life. Today their role has evolved 

oil tanks. 1997, 321 acres have been revitalized. This into maintaining farm profitability while 

Commerce has an interest in another __ translates into 2,800 new jobs at 26 differ: protecting the environment and conserv- 

kind of tank — septic tanks. With the assis- ent locations throughout the state. ing natural resources. Extension agents 

provide outreach to farmers, school chil- 

dren, public officials and interested citi- 
A DROP : 5 

NN OF zens on water treatment devices, wise 

A Ys KNOWLEDGE! a = #7 IF WATER TASTES GOOD land use policy such as wellhead protec- 

99 A — IT'S SAFE TO DRINK. tion, and other groundwater topics. With 

RS aN y & 4, offices located in each county, outreach 
- 9 mM =, ie IC can be tailored to local needs. Extension 

q as > N IN = E100 >” *) 6 (5 promotes private and public partnerships 

ME) 1 FACT: = & “Ss to conserve and protect our water re- 

G Ss \ YOU CAN'T JUDGE 4G sources. 

NN GROUNDWATER BY ITS . 
PRCT EORHEIUATGHEN S- The Nutrient and Pest Management Pro- 

SUDDEN CHANGE IN FLAVOR OR 0 gram’s crop plots on working farms pro- 
ODOR SHOULD BE INVESTIGATED. “ 

mote the careful use of manure and pesti- 7, Goon 8999 
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cides. The Farm-A-Syst program helps _ land and water resources outreach inthe conduct basic groundwater research for 

farmers identify and correct risks to _ state's major river basins. state agencies and the U.S. Environmental 

groundwater around farmsteads. Protection Agency, to help determine pub- 

United States Geological Survey — lic water supply policy. An extensive survey 

Educational institutions Water Resources Division (USGS) of viruses in groundwater across the state of 

From university classes on hydrogeology to _- Keeping tabs on the amount of groundwa- _— Wisconsin and in parts of Minnesota and 

State Fair displays, education is the most ter in Wisconsin is the job of the USGS __ Maryland is being conducted at SLH. The 

important tool we can use to safeguard _ Water Division. Starting in 1946 with justa _ results of this survey will shed light on the 

groundwater. Colleges and universities few wells, the USGS, in cooperation with _ extent of virus occurrence in groundwater, 

offer courses at the undergraduate and __ the Wisconsin Geological and Natural His- and help determine whether or not public 

graduate levels to prepare students for ca- _ tory Survey, now collects water level mea- _ water suppliers using groundwater will be 

reers in hydrogeology, wastewater manage- surements in over 170 Wisconsin wells. _ required to treat their water for viruses as 

ment, soil science and other disciplines | Some of the wells are measured daily using _ part of EPAs Groundwater Rule. 

vital to groundwater protection. They also _ electronic recorders; others are measured 

conduct basic research on groundwater _—_ weekly, monthly or quarterly. The data’ Research: A closer look at 

development, movement and cleanup _ serve as a starting point for evaluating the groundwater 

technologies. Vocational and technical effect new wells and land development __ Figuring out what's going on underground 

colleges offer associate degrees in fields re- _ will have on groundwater levels, wetlands, _isn’t easy when you're stuck up above — 

lated to agriculture and water resources _ streams and lakes. For example, a study of __ that’s why research is crucial to groundwa- 

management. Environmentally safe meth- _ the Lower Fox River Valley, which includes __ ter protection. As new information from 

ods of farming are taught in UW agricultur- | Green Bay and the Fox Cities, showed that _ surveys, tests and experiments filters in, the 

al “short courses.” Basin educators provide __ relocating wells and manipulating pump- _ picture becomes more complete. With a 

ing rates could provide more more complete knowledge of the resource, 

a PRE 1. KK THEN Ay LOS 4 water while keeping ground- _ decisions on groundwater use can be 
KH Ne ee oh fob < - a 

y Wi \ I . ww 4 i 4 ry 1. SA \ water supplies more stable. made with more confidence. 
By | a Bie EG fe ; 5 P 
UA ‘ SAR a kay % LN Two kinds of research are being con- 

K | Vigan 9 wg: MeN AWN ' eh st ee Bo Wisconsin State ducted by state agencies. Basic research is 
x Bahl ces Sef Fs . . i | aS, ar | “e AY ae ae 0 Pee Laboratory of Hygiene done to discover new information about 

Sa te eee er fe.) AR 
' : 

5 it MI Db seye =6«(SLH) groundwater. Applied research uses basic 
NY EERE Nek RTT capa 2 : eps 

] Nt Sly , eee ie Bs ie ow The Wisconsin Laboratory of _ research to solve specific problems, and 

beet ny A 4 sy “A ee | 4 Hygiene provides water tests develop or improve methods, products 

>». A a Wie ponies te ke id and analyses to private well and materials used in groundwater man- 
bf Ge eS oe : 

a 4 oath ~ |  e | «owners and state agencies. agement. 

id is a nies RY fea cee | (See page 30 for information The top priority for basic research is fig- 

PoP RE aS Ni on well testing.) Researchers _uring out how pollutants move and change 
» 3 Soot Pe s * NOES. 8 8 P 8 

‘Re | SS ORS War aN oS 
E i ZO ae 

Fane ee: so (left) Students measure chemical and physical conditions of surface waters to gauge the 
ws \ oy eo s water's health. 

Sa ate: oa ee ite mi (below) Similarly, hydrogeologists install whole fields of wells to measure pollution flow 

an, Se SRN Sei eS rates and estimate if contaminants will threaten water supplies or streams. 
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as Wey 3 a wry te : na Pe maa ss pe, water quality. 
aos {Ky i =) aa ac ig am eae : At the State Lab of Hygiene, researchers 

Pe ; nt e Ni : a RS : study the source and occurrence of the 

bi : bi pathogens Cryptosporidium and Giardia in 

m a rt \ | as Eee groundwater. The SLH is also involved in a 

Em: § . y\. oo oO ve @ 3 survey of the Fox River as part of a Super- 

Rose aN is | x y 4 asic Hee —_fund Site assessment. The lab analyzed 

Ge hee EN f je Pp oh) water samples and minnows taken from the 

ea gy. - ae | PS ee river for PCBs. In conjunction with DNR, 
hey Be ei] = Pa a Mess es Pe SLH is assessing the impact-of landfills on 

jeer Bi eit | bs =a” Ze a a =f ==; groundwater. The lab is testing water from 

Pana Gre peed FA a SS SS wellls near landfills for the presence of 75 

‘i Vee , fe i: = ; X ee = = ae different volatile organic chemicals. 

i ahah fe pan rN "i ie a a = How groundwater and surface water in- 
MAM : ae ee . ; . 

Ip awe. ae del, a teract is studied by the USGS at several Wis- 
aaa ‘ | ENN Rag oP. a ee 8 consin locations. Knowing how lakes, 

Z Wie? Ai.’ a ot - 1 RR. Ska Slee yi =< = 
aw Viige ty z fai ere 2 G2 ‘i ie - os : oe rivers and wetlands are replen- 

ESD a aera LA NS Ss cs a ere S ished by groundwater will give a better 
(above) Research can benefit both surface waters yr idea of the effects of land use on water 
and groundwater. a yi, a : . . - 
(right) Trained lab technicians analyze Vid | quantity and quality. Other areas of re 
groundwater for bacteria and chemicals. f search include mercury contamination 

{ , y and control of barnyard runoff to streams. 

in groundwater. Understanding how conta- f a x Research priorities for the WGNHS in- 

minants move around underground, and . 2 i ey " clude understanding groundwater re- 

how minerals and organisms in soil and a es! ¥ . — Pp charge; examining how groundwater flows 

groundwater alter pollutants will help with ae i ry a through fractured bedrock in areas such as 

future cleanup efforts. The effects different Aw al i environmentally sensitive Door County; de- 

land uses have on groundwater quality and / ~* »S ieee i Fame termining the best methods for identifying 

quantity are also hot topics in groundwater a ye £ . . >. |} . s = wellhead protection zones; determining 

research. Protecting groundwater from LL ma CB ae the hydrogeologic properties of landforms 

contamination by managing land use can such as the Maquoketa shale (an impor- 

insure clean drinking water and healthy —_ throughout Wisconsin. A recent survey of __ tant barrier protecting deeper groundwa- 

lakes, rivers, streams and wetlands. private wells conducted in areas that have _ ter); and studying the hydrogeology of 

The University of Wisconsin system adopted the “atrazine rule’ — which pro- _ Wisconsin’s aquifers. Applied research in- 

plays a lead role in conducting groundwa- __ hibits the use of the herbicide withina cludes hydrogeologic and engineering 

ter research. UW researchers are develop- _ one-mile radius of wells that have greater _ properties of glacial materials, and identi- 

ing new technologies for cleaning up __ than three parts per billion of atrazine and _ fying hydrogeologic units throughout Wis- 

groundwater. Bioremediation, or using liv- its metabolites — showed some decline in consin. 

ing organisms to degrade or transform haz- __ the levels of the chemical. Laboratory tech- Since 1972, DOT has monitored the ef- 

ardous organic contaminants, is being stud- _ nicians develop techniques for analyzing _ fect of road salt on groundwater by sam- 

ied to determine if it can replace costlier | water samples for new pesticides and their __ pling wells at 20 sites located along high- 

cleanup methods. The impact of land use —_ breakdown chemicals. ways. Other research projects include 

on groundwater is being studied on individ- Extension also conducts applied re- _ evaluating different de-icers, and determin- 

ual farm fields and in entire watersheds. search to inform citizens about what they __ ing salt application rates. In cooperation 

How contaminated groundwater affects can do to protect groundwater. Forexam- _ with the USGS, DOT is investigating how 

surface waters and the organisms that live __ ple, the Central Wisconsin Groundwater —_ groundwater changes when wetlands are 

in them is also an important research topic. | Center at UW-Stevens Point conducts re- _ created or restored. Hl 

DATCP hydrogeologists find out what search on agricultural impacts on ground- 

areas of the state are vulnerable to pesti- _ water. The center also works with the UW- 

cide and nitrate pollution and which pesti- | Stevens Point Environmental Task Force 

cides are present in groundwater by testing Laboratory to educate private well owners 

samples of water from monitoring wells about their well systems and drinking 
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round ao you drink 

When water chokes you, what are you to reduce the amount of water flowing from __ running the water, then mix cold and hot 

drink to wash it down? — Aristotle, your sinks. for the right temperature. Turn off the tap 

Nicomachean Ethics, 384-322 B.C. Look for and fix leaks: A dripping while you shave or brush your teeth. 

faucet can waste 20 or more gallons of Dish washing: If you wash dishes by 

‘ou've read about what government __ water a day; a leaking toilet, several thou- _ hand, don’t leave the water running while 

Y and industry are doing to guard __ sand gallons a year. An inexpensive washer _ washing them. 

groundwater. Now, it’s your turn. is usually all you need to fix a leaky faucet. Make sure the dishwasher is full before 

Adjusting or replacing the inexpensive you turn it on; it takes as much water and 

Examine your own habits float arm or plunger ball can often stop toi: ~— energy to wash a half-load as it does to 

Everyday activities can affect groundwater __ let leaks. wash a full load. 

quality. Think about the ways you use water Drinking water: Keep a pitcher of drink- Laundry: Always set the fill level to 

at home. If you've always considered pure, _ ing water in the refrigerator to quench your —_— match the size load you are washing. Re- 

clean water to be a cheap, unlimited re- __ thirst without running the tap. member: Full loads save water because 

source, chances are you're accustomed to Bathing and showering: A watersaving _ fewer loads are necessary. 

wasting water and haven't been concerned _ showerhead can cut the amount of water Lawn care: Water your lawn slowly, 

about what you pour down the drain. used to about three gallons per minute thoroughly and as infrequently as possible. 

A little common sense will goalong without sacrificing the feeling of agood _—_ Water at night to minimize evaporation and 

way toward keeping Wisconsin’s ground- _ drenching. Turn off the water while soap- _ help reduce high demands on water sup- 

water clean and plentiful. Here aresome __ ing up during a shower to save extra 

ways to cut back on water use and protect _—_- gallons. Bathers should eee yy eo won 

groundwater: put the slopes in _—<he e we we © e 

the drain 4 8 Ne 

Conservation before < g 1 —~ 
A waster of water is a waster of better. Py) sa 4 ae = 

— old Irish adage at F Pn: 

Use water-saving devices and appli- A _ - i Ne fs : oan 

ances: Since 1992, new toilets manu- x 5 iti 

factured in the US. use only 1.6 gal- 0 J E ae E 

lons of water — much less than the Ee y . : — . 2 

6 gallons each flush used to con- FF Q : ee == : 

sume. If you have an older toilet, \ Se 4 ‘ = e " Bao 

toilet dams or inserts placed in ‘ \ ee SS Oe ~ 

the toilet tank retain water dur- i 4 i oN YY ze : 

ing flushing and can save up to { ; Se 3 i xd ) Resi 

three gallons per flush. A plastic | y ~ ¥ ee - : ij by ‘ “ ‘i ee 

bottle weighted with washed g = Ae “i cui SC ‘ 

pebbles makes a good insert. a fas “ : : 

Low-flow faucet aerators (for ei- uy g a & 

ther inside- or outside-threaded \ =a ms =. “ . 

faucets) mix water with air and can \ es . P SR Sontkee 
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Ff s ea Se ‘i oer 

” oO fa, OG ——— | - 

> ‘ - = a | = 
os , le” 5 - g a Ly 

nee Bl = ee 7 yo vr 2 iy —— ah 
. pa Tee Pe vn E RBS . sf 
ES 4 LZ ye so] Fae eae fi ioe ie fe < « Soo ae 

ll alec ie i; exe, ene: Fags. ~ asthe ee 

- \n oe er eee: 
ce we 7 i 2 : 1 By “aa cee me — } y EONS Ant te S 

e | = eys = bea: a se jee Se 

oF : 1) a lS gz Homeowners can protect groundwater too. 
——— Stantninsipameetid a i A © (left) Take unwanted cleaners, paints and 

“ rr. my ie eo “aa 8 pesticides to Clean Sweep hazardous waste 
oh oe Re t | ag |; collection sites. 

— | Me perena  t Pas i ee é oat 8 (right) Don’t let soils, paint wastes oils or 
: pane HO . es i em es = antifreeze drain into storm sewers. 

plies during the day. Consider reducing the __ waste oil down the drain or on the ground —_ windows and other glass surfaces; pure 

size of your lawn by planting trees, shrubs ~~ — bring it to community collection tanks _soap flakes and borax for washing clothes. 

and ground covers. where it will be picked up and re- Dishwashing: Use the minimum 

processed. Recycling conserves landfill amount of detergent needed to clean 

Waste minimization space. Less garbage in the landfill means _ plates, glasses and silverware satisfactorily. 

Household toxic wastes: Don’t use house- _ less harmful leachate that could contami- _ Choose a non-phosphate automatic dish- 

hold drains as ashtrays, wastebaskets or _ nate groundwater. washing detergent. 

garbage disposals! Toilets (and kitchen Biodegradable soaps and cleansers: Garbage disposals: They're noisy, use a 

sinks, garage drains and basement wash- _ Go easy on groundwater! Use soaps and _lot of water and electricity, and increase 

tubs) are not the places to discard varnish, _ household cleansers that are nontoxic and __ the amount of waste in the water going to 

paint stripper, fats, oil, antifreeze, leftover biodegradable. Or try these environmental- _ the wastewater treatment plant or your sep- 

crabgrass killer or any other household __ ly friendly alternatives: Baking sodaona __ tic system. Compost your kitchen waste 

chemicals. Just because it's down the drain damp cloth to scrub sinks, appliances and __and use it to mulch yard plants and hold 

doesn’t mean it’s gone! These products _ toilet bowls; a mixture of white vinegar _ moisture in the soil. 

may end up in your water supply, especial- _ and water for cleaning ceramic tile, doors, For more ideas, request the pamphlet 

ly if you have a septic system. Store your “Better Homes and Groundwater” (publi- 

toxic products in tightly sealed containers . cation number WR-386-95) from the DNR 
. . Clean water — we all need it for a lifetime! es 
in a safe, dry spot, share them with others at A _.__ Bureau of Drinking Water and Groundwa- 

who can use them, or bring them to Clean Reena Po pe Pre lita ter, Box 7921, Madison, WI 53707-7921. Or 

Sweep events in your community; call your ae ad Pe pr ogra call 608/266-6669. 

DNR regional office, County Extension of: ger | Nod Phiten 

fice or DATCP for details. Ws - = =" Take care of your septic system 
Lawns: Reduce or eliminate the use of eee = eli a "9% Even properly sited, permitted, construc- 

lawn pesticides and fertilizers. A signifi- nee a <2 aw pai ted and maintained septic systems can pol- 

cant amount of these chemicals can leach 2 Ban ee Re, Wotan * lute groundwater, especially if the soil is 

into the groundwater. Test your soil first to aie i I @ ‘ highly permeable or the water table is 
A Oa 2 . 

determine if it needs additional nutrients. Beaatt a v7 \ close to the surface. They all fail after 

If you do fertilize, do it in the first week of e +: a Se \ about 20 to 25 years of use. You can keep 

May or after September 15. X be your septic system in good working order 

Recycle! Reuse or recycle plastic bags a 1 by following these four tips: 

and containers, aluminum cans, tin cans, SP ) iy es : é 1. Be cautious about what you put in. 

glass, cardboard, newspaper, paper bags " Wn, 2 Ordinary amounts of bleaches, lye, soaps 

and other paper products. Don’t dump : a 3 and detergents will not harm the system, 
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but household chemicals like paint thinner, __ third of the tank’s liquid capacity. NEVER Properly locate and construct wells 

drain cleaner, solvents, gasoline, oiland —_ go into a septic tank — it may be full of | Wells can be a safe, dependable source of 

pesticides should NEVER go into aseptic _ toxic gases. water if sited wisely and built correctly. 

system. Once released in the absorption Hire only licensed septic tank pumpers _ Here are five points to remember: 

field, these toxic products can leach into _ to clean out your tank. They should pump 1. Ask questions if you plan to drill a 

groundwater and into our water supply. through the manhole, inspect inlet and new well or intend to purchase property 

Never flush bones, coffee grounds, veg- _ outlet baffles for damage, and service any _— with an existing well. Talk to your neigh- 

etable peelings, fruit rinds, disposable dia- _ outlet filters that may be installed. County _ bors: Do they have any problems with their 

pers, sanitary napkins, tampons, bath oils, _ sanitarians will have the names of licensed _—_ wells? How deep are wells in the area? 

cigarette butts or other materials that do _ septage haulers in your area. Were there ever any contaminated wells in 

not break down easily into a septic tank. 3. There are no known chemicals, _ the area? How was the contamination 

Avoid dumping grease down the drain. _ yeasts, bacterial preparations, enzymes _ taken care of? How was the land where you 

It can build up in the tank and clog the _ or other additives for septic tanks that will _ want to drill the well used in the past? Is 

inlet or the soil absorption field. eliminate the need for periodic cleaning. there a Wisconsin Unique Well Number? 

2. Have your septic tank inspected 4. Go easy on your system. Don’t do Talk to local government officials: What 

once a year. Aseptage pumper can mea- _— more than three loads of laundry per day _ local laws govern private water supplies? 

sure the level of scum and sludge that has _ (a dishwasher cycle equals one load). Min- | Are housing densities low enough to en- 

built up. The tank should be pumped _imize the use of your garbage disposal. sure enough water for everyone’s needs? 

when the sludge and scum occupy one- Are there zoning restrictions limiting cer- 

tain types of land use? What current land 

i PS - ec ; TE . ry ~ and water uses — irrigation, a quarry — in 
ae bw teas . Sea ey a i i al ay me ey Par Ny ~ Se Pn a q the area might affect your water quality or 

Ea a Mss eh "eee Se SMe eR Ay uantity? Xa ~. ase ee | q be oats Wok. % < pees oa tse qi s 
: aie an Prete yas Ba oa Oa 7 2. Consult the Wisconsin Well Code. Es- 

oH apt pee mR re. Xe om t a 5 ed ne Ane ayy ed tablished in 1936, the Wisconsin Well Code 

ore : ae, ee a is administered by the Department of Nat- 
e 1 \ Wwe eo = " “a ne Pail. | ural Resources, which sets standards for 

| | Le c or A Wasinls Sane oy a F “es well construction. The code lists the dis- 

1 ee : ay TN bie My Loe F is ts 4 ES e's tances required between the well and sep- 
7 es Re i) i. ale & Ls By E Qo tic tanks, sewage drainfields or dry wells, | |; an a FP + Eee oY - ¥ : 

| a fe id? \\ y\' maa s i : sewer lines, farm feedlots, animal yards, 

ble \ y ” Hi E i Sede = See manure pits, buried fuel tanks, fertilizer 

| : wenn whe y FALK SCHOOL and pesticide storage sites, lakes, streams, 

| y e De ¥ : i, COMPOSTING MAH sludge disposal and other potential 
| al we , 4 S i oe sources of contamination. Wells should al- 

ni : — ; ways be located up the groundwater gradi- 
a | ee] Oe 4 é 

{Ay 7 ; 
4 i J} a i Sh. ie RAR Teach children early to build lifelong habits that 

Baye At aw ~ Sf % protect resources. 
Me Py Rae a | saSN bes > | y 2 (left) A school project shows how food wastes, 

woe ae, fee he leaves and grass settle down into rich compost. 
Be pena nah % HA Nad 1 a RS a ae © (below left) A lot of household grime can be 
mR RS AN es NS u al 7, pRop We 2 cleaned up with less toxic products. 

vo OF 

mA ; A Ke eee ee ss #8 One SIMPLE TEST CAN » 
ENB a oe pe +e) a DETERMINE THAT MY WELL 4 ah) 
ALN %, we f r WATER IS SAFE. Kon aor some 

Wt. y x GOOD NEWS 
<i 5 9 N \ AND SOME a \ 

a Vi: Pi \ IN es 
DO ge) Vinee . FACT: ) \ 4 oA - a Bava y 1 : \*\ 
a 2 Es <a IRAXG 2 WELLS SHOULD BE TESTED | A x | a ey i a bay REGULARLY FOR BACTERIA & (digi | 9 

= ES a ke ae a i NITRATES. BUT — THERE ARE =A | oe 
ma eee ee |) oo jo MANY CHEMICALS THAT CANENTER ] =% | 73 es Cy SS ie | gf ees Vinegar as 5; GROUNDWATER THAT WON'T SHOW UP / = @ | 
a 5 ..2* - | 8 ON A ROUTINE WATER TEST! | | 
= “kde \ | ie T-Semot B39 

Se. wae 
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A Ls KNOWLEDGE! a zx #9 PSlanaena if a change in odor, taste, color ot aoa 

99 x AMOUNT OF WASTE causes you to suspect contamination. 

q a ON THE GROUND Check for nitrate when infants or pregnant 

RS i x BO eee (¢ (¢ § & women use the water. (See page 30, “How 

q EN IN N D \ safe is my drinking water?”) 

ay FACT: WPS \ “a 5. How do I fill in an old unused well? 
@ eel nouns ee or Fin) Comer Fill and seal unused wells with concrete or 

C HAZARDOUS SUBSTANCES ee ive r yey bentonite, a type of clay. Your DNR region- 

EASE GRAINGUAIER PoLTON, XG al water supply staff, county sanitarian or 

local well driller can show you how to 

i ae a ” _close off the old well to prevent groundwa- 

; ! ' ie HS ’ aisles Mh tee) ter pollution. For a copy of the pamphlet 

Se BT 1 p | is ae =e ) \ ah 3 “ “Well Abandonment” (publication number 
a) Ae P a ri a Bi ey DG-016-98rev) write DNR Bureau of Drink- 

Se BA) ; rt ) alta | a ing Water and Groundwater, Box 7921, 
; pat mS Dye i "Er = Madison, WI 53707-7921 or call 608/266- 

i a : ET ‘ ni 6669. 

Cm: i} | | = os 3 : What else can you do? 
P } oe a Wwhhs ea a Ss 2A ; : 

| a canes ~ Report illegal or abandoned waste sites 

Pe i BG 4] & * cll A ~~. or incidents of improper waste disposal. 

“| oy] iil Ak /, i ee a \ v | i eo Your DNR water supply specialist relies on 

my aie IN yi; | Past Be 2 £ ~@2 you tobe the lookout for potential ground- 

4 ' , \ <p | fam Vt water pollution. Call 1-800-943-0003 if you 
‘ A : Bre os | ; / F Wes see someone dumping waste illegally or 

oa 5) Pa = = } \ | : find an old dumpsite. 
. se ae | ; Get involved in groundwater manage- 

I YY : 2s lS : c 7.08 § = ment. Wisconsin has a good system of pub- 

Aa { f 4 e bY ee arte Ses : lic hearings and reviews where you can ex- 

; o i P| ; - on a # fe SS e press your opinions and learn mole about 

aie am i de i | =... eee local and statewide groundwater issues. To 

dae eae ergata SMe ee 8 find out about hearings, call (608) 266- 

State well codes dictate how to drill and install wells to protect both the water supply and groundwater. 0848. 

Keep up with local land use and waste 

ent and as far from these potential sources sources and providing the owner with a _ disposal issues. Housing, commercial de- 

of contamination as possible. copy. This document contains a record of | velopment, highway construction and 

3. Hire reputable, experienced, li- _ the soil and rock layers penetrated by the _ landfills may have an adverse effect on 

censed installers. Only people registered __ well; lists the work performed and materi- groundwater quality if not carefully 

with the Department of Natural Resources _als used; and the unique well number as- _ planned and constructed. City, town or 

and holding current well driller permits signed to your well so the DNR can keep a _ county governments may need to institute 

should drill wells. Only people holding _ record over time of your well water quality zoning regulations or prohibit or restrict 

DNR pump installer permits may install __ It’s important information to have on hand _ activities that could endanger groundwa- 

pumps. No license is required if you con- __ if your well is ever contaminated. Reports __ ter. Find out what the land use issues are in 

struct your own well or install yourown _ collected over a period of time inone area your community and stay informed; en- 

pump. However, state law requires that the | can give researchers an idea of what’s _ courage your neighbors to do the same. At- 

work be done according to the state well —_ going on underground. tend community meetings and let your 

code. A pump installer, if different fromthe elected officials and utility operators know 

The well driller is responsible for flush- _ driller, must disinfect the well and collecta_ _ that provisions to protect groundwater 

ing the well, test pumping it, disinfecting it, | water sample to check for bacteria. must be the first step in any local land use 

collecting a water sample for bacteriologi- 4. How often should I have my well _ or waste disposal proposal. 

cal tests, sending a well constructor’s re- _ tested? Have your well tested for bacteria 

port to the Department of Natural Re- and nitrate annually, and at any other time 

28 GROUNDWATER



i "7 | og 

Who can al aie) - eee Re 
Pane hae, \y me answer my Powe 
cme Ll \ 

uestions about |<} | Fae tiicttthent 
ean NC ame Se 

roundwater? fii Oe aii. g na Soe 
There are people all over the state who can help you understand 7 ie ae es , * ‘ Sell ; 

Wisconsin's buried groundwater treasure. ; Se ee > 

1. DNR water supply specialists at the six regional offices Me 1 oi ey 

can tell you more about the Wisconsin Well Code, show you q ie y : & 

how to disinfect your well, explain sources of contamination, » “I : s 

sample wells, and give advice on drinking water problems and | oN 

the proper disposal of toxic household products. Or visit the as a ad é al 

DNR website at: www.dnrstate.wi.us/ ge ay 3 

2. The Wisconsin Geological and Natural History Sur- 1 . — ee z 

vey has maps, well construction reports and other information ? 
* se a : Well water should be sampled and tested periodically for signs of bacteria, 

on aquifers and geology. For a list of WGNHS publications, write _pitrate and any chemicals that may be used in your area. | 
Wisconsin Geological and Natural History Survey, 3817 Mineral 

Point Rd., Madison, WI 53705-5121. (608) 262-1705. Or visit their and Buildings, 201 W. Washington Ave., RO. Box 7969, Madison, 

website at: www.uwex.edu/wgnhs/ WI 53707-7969 and ask for publication SBD-7009, “Is the grass 

3. Your county University of Wisconsin-Extension office | greener over your septic system?” Visit their website at | 

can help plan safe, functional farmyards and rural homes. Call | www.commerce.state.wi.us/ | 

or write your extension office for booklets on safe drinking 5. The Department of Agriculture, Trade and Con- | 

water, groundwater protection, best management practices for sumer Protection offers information on best management | 

pesticide and fertilizer use and other topics. Look for the ad- _ practices for farms and atrazine prohibition areas. Write DATCP | 

dress and phone number under the “county” listing inthe 2811 Agriculture Dr, Madison, WI 53708-8911. (608)224-5002. 

phone book white pages, or visit their website at: www. Their web address is: badger.state.wi.us/agencies/datcp/arm/ 

uwex.edu/ armhome.htm 

4. The Department of Commerce has the details on proper 6. The Central Wisconsin Groundwater Center is a 

septic system operation. Write Commerce, Division of Safety _ clearinghouse for information on groundwater issues state- 

wide, with a strong focus on Wis- 

DNR Regional Water Supply Specialists Ons nN a doa ds aoe | 
center maintains a database of pri- | 

Northeast Region Northern Region West Central Region vate wells tested through the UW- 

1125 N. Military Ave. 810 W. Maple St. 1300 W. Clairemont Ave. ee 
Box 10448 P.O. Box 309 P.O. Box 4001 Moree oe yond cea 
Green Bay, W154307-0488 Spooner, WI54801-1256 Eau Claire, WI 54702-4001 Died reseotche auch olor ales 
(020) 492-5800 (715) 635-2101 (715) 839-3700 Gone evalsandspro st 

Write CWGC, College of Natural 
Southeast Region South Central Region Northern Region Resources Room 224, University of 

2300 N. Dr. Martin Luther 3911 Fish Hatchery Rd. 107 Sutliff Ave. Wisconsin-Stevens Point, Stevens 

King Jr Dr. Fitchburg, WI 53711-5397 PO. Box 818 Point, WI 54481-3897. (715) 346- | 

P.O. Box 12436 (608) 275-3266 Rhinelander, WI 54501-3349 4970: Visitithe centerswebsitevat: 

Milwaukee, WI 53212-0436 (715) 365-8900 www.uwsp.edu/groundwater/ ll 

(414) 263-8500 
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How safe is my drinking 
water’! 

supply can be found and how citizens can _ be made from the same sample bottle of 

r become involved in protecting water _ water and cost $17.00 each in 1999. For a 

cs sources. Utilities must provide updated re- __ test kit, call the lab at (800) 442-4618 or 

. ports for their consumers annually. write the State Laboratory of Hygiene, Envi- 

= _ Private well owners should have their ronmental Health Division, 2601 Agricul- 
P : wells tested periodically. If you have reason __ ture Dr, PO. Box 7996, Madison, WI 53707- 

. “¢ , : to believe chemicals have contaminated —_7996. Private labs will also do these tests. 

Tey 5 your water, contact your DNR private water If bacterial contamination has oc- 

as ee PF ae a supply specialist to investigate. Private lab- curred, check for flooded well pits, broken 

= | oo oratories do tests for chemical contami- seals, improperly abandoned wells in the 

> - nants, such as volatile organic compounds area, especially old dug wells, quarries, 

i bi i bf or pesticides. Check the Yellow Pages _ any physical changes to the surrounding 

wa. ‘| under “laboratories” or “water analysis” or area, such as housing developments or 

——— f z ask your DNR private water supply special- _ landfills, spills or waste dumping. 

aa J 2 ist for the phone number of a certified lab Wells can be disinfected by displacing 

a F 8 in your area. The cost will range from $30 _all the water in the well with a mixture of 

“to $1,000, depending on the number and __ bleach (containing at least 5 percent chlo- 

Every user of well water should know __ type of chemicals analyzed and the test _ rine) and water or by dropping chlorine 

something about the source and under- _ methods. tablets or powder down the well. Contact 

ground motions of his water supply. In this The State Laboratory of Hygiene will | the DNR Bureau of Drinking Water and 

way he may guard against contamination. _ test your drinking water for several pollu- Groundwater, at PO. Box 7921, Madison, WI 

— C.E Tolman, 1937, from the first text- _ tants including bacteria, nitrate or fluoride. 53707-7921 or call (608) 266-6669 for litera- 

book on the subject entitled “Ground The bacteria, nitrate and fluoride tests can _ ture on private well operation. 

Water” 

Most private wells are tested for signs of bacteria, an early indicator that pollutants may be reaching a 

a Pr, well. Traces of chemicals, metals, fuels and other pollutants can also be tested for if you suspect nearby 
M any Wisconsinites, urban and sources may affect your well and surrounding groundwater. 

rural, are concerned.about the pees ; a: tae : rin 

quality of the water they drink, “2 \i@ a saa J= 

with good reason. As you've read in the : — Jp ee NX — 
aie aaa aa i 

preceding pages, threats to a safe water yo S j west a 
supply exist everywhere, the result of our | 1 ~ aoe a la 
daily activities. How do you know if your Se [ Ceo of pe. 

water is safe to drink? a ry 4 ee a : a iy r 

If your water is supplied by a communi- — — 4 4l 

ty public water system, your water utility ~ = j | yo 

will mail a “Consumer Confidence Re- a a ie 

port” to you each fall. The report will in- Ls Ss he rc, } 2 

clude information on the source of the util- 4 a a” < = a ily 

ity’s drinking water, the treatment used to ee J a ied bs col v 

purify water, any contaminants that have eG F ~ ii Se a | 

been found in drinking water, and the po- - hifi | as s I 

tential health effects of those contami- es Ss mew oe # 

nants. Reports will also identify where ad- ae ~ as 5 

ditional information about the water haa ™ = & 
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Both private labs and the State Lab of Hygiene analyze well water samples. 
(inset) Mail-order kits are available. Check the Yellow Pages under “Water Analysis.” The kits shown here will test well water for bacteria, metals and organic 

chemicals. 

If high nitrate is the problem, the well —_ These are costly options, however; it’s best new well. But what about low levels of con- 

construction and location should be _ to have the work done properly in the be- _ taminants? Will small quantities of ben- 

checked. Use safe water that’s known tobe _ ginning to avoid problems later. YourDNR —_zene, a major component of gasoline, or 

low in nitrate for pregnant women and in- __ private water supply specialist can give you —_— perchloroethylene (PCE), a chemical used 

fants under six months old. advice on obtaining a safe drinking water __in dry-cleaning solvents, make your water 

Wells can sometimes be deepened to supply. undrinkable? 

get past the contamination. Inadequate If your water utility or a lab test alerts The answer is no. That's not to say, how- 

well installations may be upgraded. Wells _ you to the presence of high levels of chem- __ ever, that the water is totally safe to drink. 

located in pits, for example can be extend- __icals in your drinking water, you may be _ For instance, the Environmental Protection 

ed above ground and the pit filled in. | advised to drink bottled water or drilla | Agency estimates that one part per billion 

of PCE in drinking water could lead to one 

or two additional cases of cancer in a pop- 

Ika a PROF ulation of one million people who drink 

A Le KNOWLEDGE! s s #10 ARTESIAN waTER on? such water over a 70-year lifetime. 

}e) is 1S THE PUREST pre E> Contamination of drinking water, even 
‘ e WATER A oS 
R aS AVAILABLE. A : at very low levels, should not be taken 

GG > NC 2 a _f “ae Fr lightly, nor should the risks be exaggerated. 

q CN Sa \ IN ey, Ao To keep the risk of contamination as low as 

aa am FACT: 5 » 2 Sey possible, public agencies and private citi- 

SS os ARTESIAN SUPPLY IS UE z zens must continue to make tough deci- 

a \ NO GUARANTEE THAT ies a laa sions on what's worth the risk and what's 
I WATER IS SAFE! ARTESIAN - a 

/ WATER CAN BE CONTAMINATED. a) ha not. 

" 
J. Gomoll 89/99 
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Groundwater glossary 
Aquifer: A rock or soil layer capable of | Groundwater: Water beneath the surface _ Runoff: Precipitation not absorbed by the 

storing, transmitting and yielding water to _ of the ground in a saturated zone. soil. 

wells. Hydrogeology: The study of groundwater Saturated zone: The part of a water-bear- 

Baseflow: That part of stream discharge and its relationship to the geologic envi- ing layer of rock or soil in which all 

from groundwater seeping into the ronment. spaces, large or small, are filled with 

stream. Hydrologic cycle: The complete cycle _ water. : 

Consumer Confidence Report: A report, re- through which water passes from the at- Septic system: See “private onsite waste- 

quired under the amendments to the Safe mosphere to the earth and back to the at-_ water treatment system (POWTS)” 

Drinking Water Act, which lists contami- mosphere. Sludge: Sediment remaining after waste- 

nants found in community public well Hydrology: The science encompassing the _ water has been treated. 

water systems, water treatment methods, _ behavior of water as it occurs in the at- Transpiration: The process by which 

devices used and potential health effects. mosphere, on the land surface and un- _ plants give off water vapor through their 

Discharge area: An area in which ground- _ derground. leaves. 

water flows toward the land surface and __ Impermeable: Having a texture that does __ Water table: The level below which the 

escapes as a spring, seep or baseflow, or _ not permit water to move through quickly. _ soil or rock is saturated with water, some- 

by evaporation and transpiration. Infiltration: The movement of water into _ times referred to as the upper surface of 

Dolomite: Calcium magnesium carbonate, and through a soil. the saturated zone. 

a common rock-forming mineral. Many _ Leachate: A liquid formed by water perco- = 

rocks in Wisconsin referred to as lime- _ lating through soluble waste material. a 

stone are actually dolomite. Leachate from a landfill has a high con- “tt 

Evaporation: The process by which water _ tent of organic substances and dissolved h Sas = mF 

is changed from a liquid or solid into minerals. oes eg aa | 

vapor. Limestone: A sedimentary rock consisting iy, j \N ¢ = 

Geology: The science dealing with the ori- chiefly of the mineral calcite (calcium | i \ te yee 2a 

gin, history, materials and structure of the _ carbonate). ie™ Pim) ee 

earth, together with the forces and Municipal well: A well serving more than = ee he Sage 

processes operating to produce change 25 people for at least 60 days of the year. late Pa . ae ct iwiiia 

within and on the earth. Nutrients: Compounds of nitrogen, phos- , te al ah sf a fa + | 

Glacial drift: Sediment transported or de- phorus and potassium that promote plant sae Ht Nis ie Soe @ 

posited by glaciers or the water melting — growth. o ar a a ‘ se ook 5 

from a glacier. Permeability: The capacity of rock or soil Ai i Tbe <a B 

Gross alpha activity: Decay of radionu- _ to transmit a fluid, usually water. z al : Zz 

clides in natural deposits. Can be either _ Private onsite wastewater treatment system 

radium or uranium. (POWTS): Also called a septic system. Watershed: The land area from which sur- 

Used to treat household sewage and _ face runoff drains into a stream system. 

wastewater by allowing the solids to de- Well: A vertical excavation that taps an un- 

Pz = ’ compose and settle in a tank, then letting  derground liquid-bearing rock formation. 

Fie 77 the liquid be absorbed by the soil ina __In Wisconsin, wells are drilled to obtain 
fy Ey ‘ drainage field. water, to monitor the quality of groundwa- 

y = ie ‘ % Private well: A well serving one home, _ ter or to determine the depth of the water 

ae \g Ce lee "maintained by the owner. table. 

i 4 Te Be Radionuclides: Any manmade or natural Wisconsin Unique Well Number: A number 

Ce a | — element that emits radiation in the form of assigned to individual wells, which allows 

~.. | ee a e r alpha or beta particles or as gamma rays. state agencies and the public to track 

: Cite pe ge = Recharge area: An area in which water in- _ groundwater quality through time. All new 

3 r cf oe “filtrates and moves downward into the _ wells drilled since January 1, 1988 have 

& eS ah eg it saturated zone of an aquifer. been assigned unique well numbers. 

3 { a Rehaeteieen uns 
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° b Coffee can ; nor eu bottom 6 
Ne Wire han Hes in the b “tO the Coff ger SMall holes Ottom With 5 €e can and snj 

Across Fy ‘OMe ti; 1p 
. . Mek can Tom ND snij - 

Add a pinch of variety to Pace P20 dove 5 Pace PA the engine Orn the eel MO 
A ee 00d sha © boiler 4 WO Yennae the han, © of th 

your camp side cuisine. oe and a IN each oe Tires, Add charcoaie 2 the bottom ae © Secure jp : 
reak apart Ot Darate; 'ON OF th Teady j Wood an id © Coff 

the star? Over 1 e egg N about 4 light. The ¢  — £° €an, 
When coo, TS into 13 mee Shavings, O minutes Pe fire wi be 

David L. Sperlin, Peres 

asseroles and cobblers, muffins and muskies, our _get a “bug juice” recipe! Ah well, I guess that will have to 

readers have found ways to savor them all overa _ wait for another contest. 

campfire. Last October we asked you to share recipes We were also a bit surprised that campers didn’t flood us 

that added zip and flavor to typical camping fare. We asked _ with appetizer recipes. In a land that has raised the cheese 

you to push aside the weenie roast and s‘mores (well, __ ball and pickled fish to a fine art, among a people who 

maybe the weenies!) long enough to dish up a fireside meal | make homemade smoked food out of darn near anything 

that complements the beauty of the outdoor scenery and __ that flies, rans, swims or slithers, we got no entries in the 

the camaraderie of the campground. We sought your secret appetizer department. What is this? Don’t tell me that when 

libations, appetizers, main courses, side dishes and desserts campsite #54 and #52 get together for a little pinochle or 

that add pleasure and memories when you fire up the hard- _ sheepshead that the host opens up a bag of cheese curls, 

woods to do your cooking ringside. rolls back the lid on some cheap sardines and says. “Dig 

Here’s what we learned: Most of you are content to _ in!” That’s not the Wisconsin hospitality I know. All right, 

drink water. We didn’t get one entry for a new drink. I fig- so you are hampered without your toothpicks, blender and 

ured somewhere out there, someone had concocted a ___ broiler. You must be packing some dill pickles, a stick of 

potable called “Popple Punch,” “Woodland Sangria,” or summer sausage and a few good crackers. 

“Meet Mother Nature” that made the stars ee < Similarly, we didn’t receive any 

shine on a cloudy night. We a recipes for spicy dishes. Do you back 

didn’t even ; a Feainto away from the peppers and hot sauces 

a aled potatoe ands add because it’s a long walk for a pitcher of 

———_—_— ~~ . Take peeled ae pate De eaionel water? I can see that I’m going to have 
a pFIRE sTIR FRIE neninch piece> yar rounds: FY a ig avout halt ae a to resurrect my “Burning Ring of Fire” 

cAM of bacon. cut into = ajon to Pa" when ae after butter ™ an veggie dip and the secret ingredients 
IS ol : ie g-10 ste orion, iced OF dice eat sight and add reana pepe? taste. = eine: in “Sneaky Pete’s Sweet and Sour 

i a putter tatoes and add potatoes. inutes unt oS for atte Texas Two-Alarm Venison Chili,” 

\ = on poratoes ew pe pan. str even Ee ig a great 108 ge which will melt a topping of cheese 
-3 mea! : le. 1h" a ae 

6 al aking spuds) serves 4-6 peor palph Heiser even after the chili has been refriger: 

5 ich dine’ paraboo ated. 

salt We Tn other areas of the menu, you 

pepper fi did just fine. Here are some of the 

| ye better offerings that brighten up 

1 g the dawn and bring on the 

\ Liis fey evening when you say “Flame 

\ A on!” Thanks for sharing them. 
\ ( ; i, 

1 = = 
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Editor's Note: Seasoned Dutch oven chefs tell me that an oven placed Fos La | oy — over a bed of hot coals and topped with 6-8 coals will maintain a sac, as 
steady temperature of about 350°. Gently stoke the fire to main- PS Se, 6 
tain even heat during the cooking process. eee i se a oe 

oo % ——, . 

rer, PUT a : he a 5 of WA! —— \ ae fp - ~ 
ONO apiespoo™ now : S (Me 4 2 

\gs- AG nd sranstel form a s \ =... ee 
over the ©9 ter oven al ane ove” ey + n a 

BREAKFAST he lid 08 thee yop lid: ce e necking oe mee cae Sa =~ on or es = S ; 
CAMPERS diced coals on 20 rin yetchuP: coffee __ ie \ i Boe it al P 1 ge tea 

4 No. Dae aly diced optional) ne fire WE conve with - f ts : e onion and dice spuds «are done: a ily Magne? Ae! Aen : 
4 \arg ets secede! \eftove! pake! she 99 Be Bal adul Sally esha etc | a 
4 green PEP jpash DIOwes a and juice: = wauk' 

en ‘ aS _ 7.05. HOS ded <)> Ce as ul 3 Ss ese, NTE ie Se ee es ‘2 42 e99' ened! chees bg Ghee pedi Sr tp ray z s - 
Ce o 4 fo: Sn et S ate all $ 7 rariespoo™ er in at OPS 

a gree” pepe’ otatoe> Pa French toast never tastes better than hot off the 

pacon onion ator’: wren P 0 t0 j ee campfire griddle. 
@ bacon: 01 <4 6900! j SS 

5 aa shredded PO ce a b19 A f SHICKEN-p i putch oven: aon the pottom: potatoes whet | en INE, A PPLE ee 

are chisPY ae gepression® gms egg Pet nest. $e f=, “Poon oj} OR: ENTAL 5 ee 
eno cea. AGS oe cheddat f SS: Chicken ie UPREY, E - =e 

pre n be ple akle share into > ®8St, bon, ee nests cal er. SPN xi Y-inch less and i ee ead a and pep 1 Small cap Strips cut Ina large — 
on with § y 2M Pineg oil a COVerag 

= 2 soy saucg PE hunks in Wee A RLOWN the op: ot Dutch j 1 teas, ie IN juice Mice, so le Chicken, OVEN, he, 
a POon °Y Sauce . Add pj at the 
a yy 1225p, Salt Sugar and ee * Salt, Pepe, oe ene 

[ : feaspoon Seber 
atts Dissolve = Cover Nd sim ne brown ; 

y Paprj co COrnse, : er fo, : 
SWEET AND SMOKY BROCCOLI [28 bow si? Fett inc to ce ae 
SALAD j HG Water ae firmly Packed hy ncther 10-15 rj ° sero Sti re" Addy the 

f—4c eat thor, Utes. Stiri gp 20d Simm, 2 bunches broccoli j le ae starch Serves Six Sughly 8d Serve = iN the Vegetables ee 
1 C sunflower seeds f ihles ater 3 Ver hot Tice, 3 
1 C raisins | 4 can Chinese.sty 

i Y le 1 small bunch green onions, chopped fine f PS hot, ©O0keg pj “9etables Steve Bey 
$ ce 

10 slices of bacon, chopped into small pieces © e Weukeeps, 

dressing: 

1 C salad dressing 

1 tablespoon fresh lemon juice 

1 teaspoon sugar 

salt and pepper to taste CHILI PIE 

2 lbs. ground beef 
At home, cut broccoli tops into small flowerets and place in a sealed bag or Ae cc butt 

‘ablespoon butter 
bowl with the sunflower seeds, raisins and chopped green onions. Mix the Vet G hil d 

2 teaspoon chili powder dressing at home ahead of time and store in a sealable bag or container. ane e ft 2 Mes 
oz. can of tomato sauce 

At campsite, make the salad at least two hours ahead of serving time. Com- Teresi hi d 
medium onion, choppet 

bine the vegetables and 3 be 
115 oz. can of chili beans 

a the dressing. Fry the Ve it 
| 2 teaspoon sal 

bacon, drain, let it cool m 
diadd the bacoMes one 6 oz. box of cornbread mix made according directions 

( an 
| a dhaslotnne (small amount of milk and one egg) 

| > lad mixture. 

os Shake the bag to dis- Brown onion in the butter. Add beef, brown it and drain off the fat. Add S| 9 

tribute the dressing at beans, chili powder, salt and tomato sauce. Cook 15 minutes in a covered 

. 1 & least three or four Dutch oven. Mix cornbread as directed on package and spoon it over the meat 
3 times before serving. and bean mixture. Replace the lid and cook for 20-30 minutes. Serves six. 

g Serves 8-10. Steve Blattner 

aT | a Sa Soe P Waukesha 

a = anal ake Li 
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ROAST WILD pucx 
= 6-8 ounces of 

‘ UAons 2-3 wild duck: eee Grange juice the duck: 1 S, Cleaned UCKS and add 
BAKED MUSKIE ‘ water Juice and water, if another three ounces of orange 

LIT 
one large muskie (nine kK salt & pepper the oven and conti ecessary. Baste the birds, cover 

yn inue cookir = 
pounds or more) \ f cy Build a good-sized fire of oak Check again. As the fj Ng another 20 minutes. 
It half-hour by Oak or maple about a z e fire burns down duri sa Ke ur before you want to start cooki 20 minutes, place the oven dj 4 ring the last 

pepper ducks. Preheat the Dutch oven by pla Ing the check the birds aaeeae Own in the coals, but 

Stuffing mix: G4 inch of water in the bottom and pl. cing about an the ducks are nicely broy 2 avoid burning. When 

114 lbs. stale bread, cubed pa ay eo Allow the flames to die d Placing the lid on. cooking will oj wned they are done. Over. 

h mes he the pot, b own so they don’t touch ecthem out 1 onion, chopped ae aN e Pot, but you can still see a bit of fl Woodcock are also good = 
1 bunch parsley, coarsely >) S the Dutch Oven from the fire, Ope ome Remove should only take half = Clone this Way and 

= . ', Season th IS Much tim: chopped = : ducks with a little salt fc Si i cc 
and pepper the erve with baked potat 

1 can tomato soup birds in a Single layer in the Pot. Po Foe foil and buried in the coal soot eked in 
1 can full of milk (fresh or reconstituted dry milk) Of orange juice Over the bird. = ne ounces OF pasta mix ac aS, OF Cook a Packaged rice feWnea IS and add a little water if cording to the package directions 
Build a fire in an 18-inch-deep hole, that is longer ~<Over and cook 20 minutes Gh Ron z 

J - Check and Juanita Parsons 
than your fish and about two-feet wide. Gut and 

scale the muskie. Rinse the fish thoroughly and sprin- Menasha 

kle the interior cavity with salt and pepper. 

In a large bowl, combine the stale bread, onion and a generous amount of ANY MEAT STIR FRY 

parsley. Fold the can of soup and an equal amount of milk into the stuffing we can 
4 C corn starcl 

mixture. The stuffing should be on the wet side. Using a large needle and web 4 
4 C brown sugar 

white thread sew down the gill covers and stitch the fish’s mouth shut. Stuff ah az ai 
easpoons ground ginger 

the fish with the stuffing mix and then sew the stomach cavity shut. Via c 2 eI mein a 
4 teaspoon minc i 

Wrap the fish in four or five layers of dry newspaper, folding the paper in at eA i a s Siecnae 
4 teaspoon ground re 

the head and tail. Truss the entire fish with string (the way you would tie up a wel 3 2 ao 
4 C light soy sauce 

rolled roast). Soak a dozen or more sheets of newspaper in water until they are wc i Y 
’ C cider vinegar 

saturated. Wrap the fish as before tying it securely with string. Tie the muskie Oc ens a . 
chicken bro’ 

to a board that is a few inches larger than the fish ec ay ch \ = 
ry shern 

and about two feet wide. on i s \ » eB 
water 

Remove hot coals or embers from the pit, set the wrapped muskie in the pit s het cooked O Ros 
cups hot, cooked rice ’ 

and cover with the hot coals. Add wood to your fire and keep adding wood G se 

while the fish cooks. In a quart jar, combine the first five dry ingredients and quart j 9 

Allow at least two hours for a nine-pound fish. Remove coals, unwrap the shake. Add the soy sauce and vinegar, then shake until 

fish and serve blended. Add the broth, sherry and water and shake again. Top off the jar 4 9 

Irene LeTourneeau Regorrah with more broth and keep covered in the refrigerator or cooler. 

Cable To serve three people, brown a half-pound of venison, beef, pork or chicken 

From “Wisconsin Cook Book” by Karin Marple Wade, Golden West Publishers, in a pan and remove the meat from the pan. 

4113 N. Longview Ave. Phoenix, AZ 85014 Put about two tablespoons of oil in a large pan and heat over the fire. Add 

one pound of stir-fry vegetables like carrots, broccoli, water chestnuts, peas, 

CHARLIE’S CHICKEN IN A BLACK POT bok choy or celery. Cook about 10 minutes until tender. Add meat and one 

2 tablespoons dried basil cup of the stir-fry sauce. Heat and serve over rice 

4 teaspoons paprika Fou Neil Steinagel 

1 teaspoon onion powder E CHEESE CHICK; van 
Yp teaspoon garlic powder 3 CANS Cream of cele; EN AND Pasta 

1% teaspoons salt = SOUp can of dry ae Soup 

14 teaspoon ground pepper ; 2 SOup cans Of wat seWine Put Soup, : g : 7 - 
1 C prepared barbecue sauce C each Of grateq i " Na 12inch ae Wine, Celery, on; 

mai ut ¢ ONio) 
12 oz. of beer ae Mozzarella chees, MO. Parmesan, Swiss <2als for an ho Sh oven, Over and p, ve ticken 
4 chicken breasts, skinned and cubed. 2 boneless Chicken b : £00k the pa Sata Separate po ake over hot 

bite-sizeq "eaSts, cubed es Sta shells ring boil Water <9), 
. . . . Pieces, ed in ‘Getables 3 e and. I, Salt it 

Combine dry ingredients, rub into chicken 3 Stalks cele, i ae and Chicken h Set aside After b 
. uy 

breasts and store in your cooler on ice at least 1 Medium 9 Y. Choppeg Gy the Cheeses and stir me COoked for cone the 

s In| é 
two hours. Combine barbecue sauce and beer in ‘4 bag fa lon, choppeg lid Pasta Shells bee 00k 15 Minutes then Utes, 

, n = : a 
the Dutch oven, add marinated chicken and 4oz. nina = (Cptiona)) fn and stir the ne nd Mushrooms Re add 

: S| S s e 
cook for about 60 minutes in the covered 4Cof me Ooms, draineg (oon alt ang Pepper to aoe thoroughly ie nthe 

i fe 
Dutch oven. Serves four if ladled over hot rice. to packa ” Pasta Shells, COokeg oe & Serves four : 

Gary J. Laib sal 9E directions acordin ry It and Ig ie 
Pepper to ta VS. Lai 

Poynette Ste 
Poynette 
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CAMPING RECIPES a 

- g -* a 
Pass RE SOREN ET PNET DS ae SI Fir ge ieee gts es 

a os ae we ee ae 
5 a i oa oa ; 

ead Aa S ee a a. 
SOUR SKILLET DISH ‘S ) ar Fay S He: < £ La : a 

1 Ib. Italian sausage, cut into one-inch slices S 4 \ é = AS ee a Bis re Bae 

,) as 3 C brown sugar a . 7 . — d LAN re 

Vy; Ug 1 C cider vinegar Se ih \ —\ ie s ce - N Ce eed 

4 6 C shredded cabbage PV ae ‘ aor ahi 
Y iG, Y e iis ee oa. na See ee 

. 2 large red apples, cored and sliced SAE ee aaa ae Ae fd as he Me Bal Su ie g 

Ina 10-inch skillet, cook sausage over low heat. Add "fT 6g Se 5 tet ay we = ae z 

i oregano and cook until the sausage is browned. Stir in brown gers oN Oe eae he Bea Bie ee 

sugar and vinegar. Add cabbage and cover. Bring to a boil, é Bowhunters take a breakfast break in Juneau County, September 1953. Good 

§ then move to the edge of the fire until it simmers for 10 ae Se in the outdoors make a lifetime of memories. Cook up 

minutes. Add apples, stir, cover and cook for three more 

RATIALUL SIAC 

RSs 1 

WET cpr) - our over the 

CHICKEN OR GAME ide Blend the first s* ingredients ae oven and 

. 
BALSAMIC 

hens oF chicken breasts in @ 1 

XN 
Ya C balsamic ee about 90 minutes. ___ are the wild rice 

1 tablespoon ole of ne pile the birds are cooking: oer bake covered 

iS 1 tablespoon dried bas! ae ina 10-inch Dutch oven 2 5 of rice mix ON a 

ei black pepper to 125i a an hour. Ladle aout Me Ose four. You 

va easpoon 2 hed : vate, top with poultey ame Sk and stir the meat 

FISH IN FOIL 30o° oe cut in halves OF fe also cook the — = ib a a . S 

4 pan-size trout (about 10 inches), s ee chicken breasts A into the rice aS it cool oe = ; 

esned 
2 boxes of wild rice mix and wa 

4 lemon or lime slices 

4 teaspoons margarine 

4 tablespoons canned French-fried 

onion rings, crushed k 

garlic powder AX 

4 tablespoons dry white wine 2 WN 3 

aluminum foil y JN y jae 
TWO 

Place each fish on a separate piece of alu- 3 \ 

minum foil. Put a lemon or lime slice, one tea- Z Hf. Sy RESINOUS FISH 

spoon of margarine, and one-half tablespoon of — + yy. \ eS 6 Fresh fish fillets 

crushed onion rings in the body cavity of each ~h) ie WN Fresh pine needles 

trout. Sprinkle each fish with garlic powder, a ee 4 ) i 

half-tablespoon of crushed onion rings and a ta- 4 y A few years back our family was canoeing 500 miles northwest of 

blespoon of wine. Wrap the foil around the fish with a Z 4, % Winnipeg. We had no cooking utensils, but we were hungry and had a 

double seam down the long side of the packet. Fold up f ™ few walleye on the stringer. We pulled ashore, built a small fire, filleted 

the ends to form leak-proof seals. C7, I? a fish and cut a few saplings to roast the fish over the fire. After hers 

Cook the packets over hot coals until done, about y Wy » WY was cooked, my daughter accidentally dropped her fish onto a carpet 

10-15 minutes per side. Turn the packets often to 57S NaS of pine needles. She picked it up brushed it lightly to remove the 

prevent burning. Remove from fire and let sit a we i QD ws needles and ate it. 

minute or two before opening to reduce the amount uy “Hey Dad, this really tastes good,” she said. | thought she was 

of hot steam released from the packet. Serves four. / Hi ~ making the best of things, but she persuaded me to take a bite: 

From “Easy Recipes for Wild Game and Fish,” by Ferne Holmes, a She was right. The pine needles gave the fish a nice, distinctive 

Golden West Publishers ‘ flavor. Since then we have done this purposely many times 

2 ZN and have not been disappointed. Add fresh needles to the fire 

’ \ or a cast iron pan during the last few minutes of cooking 

Dr. J. Birney Dibble 

VES a SS Eau Claire 

——— Vat. 
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CHERRy CRUMBLE 

1 - can Cherry pie filing 

2C man 
; : Yarine 

Plastic bag, Sprink ie : { 

: 
%C flour 

filling 7; the mixture o 
P e 

'Ng. Line the bottom aa Nn top of the pie 
Sn, Gh ~ oD ! 

Fe = ao Sugar, Packeq atch Spills. Place he alin Utch oven With foil tp 
Bt oe = ue Dutch oven, Cover ang pf : 20.0 a trivet and 

es - ii z 5 
'8SPOon Cinnamon 

ntil the Aessert jg bubbly War € 15-29 Minutes 
: 

Other flavors Of pie fii ° equally wey) With SPIead pie film Thi lngs. ea = aluminum pan, tay oe 8882" = 8¢hbe from (Olean a= 
= ow ents toger un. Mix remaining ingregj. 

Y Minois me 9azing,« : 
Z home apy enti crumbly or do this a¢ 

May 1999 

ea i a 
BY 

Ind bring the Mixture ina sealeg 

/ 

2 a Fy fot a 

Ss ry ee | gies acer eae er | oe s = ee 
PINEAPPLE UPSIDE-DOWN CAKE 

\ \ ss 
Ea eee = 

¥ stick butter, melted 
“3 \ » ‘ 1 C brown sugar 

Pe ee .~ 2 1 large can pineapple rings 
ae s 4 rs ie = a few maraschino cherries 
“ey f oe ~ a ae 1 packaged cake mix (yellow, white or lemon) 

ae pee ¥ ee prepared according to package directions Ee 4 y Ds b 
sugar and mix to m ps > . : ( 

Melt butter on the bottom of the Dutch oven. Add ue oe an Pe on Ca Ss Me 
i lace rings on the bo’ a SS | ned A i 

form a liquidy paste. Drain pineapple and pl ie layer Cove ante idiane fe a y aS ae Sis ; i 
cherry in each. Pour cake batter over the pineapple layer. fre Donte sa a en a ‘% 3 
lace 8 to 10 coals on the lid. Take the Dutch oven off the fire. e lid cf | . y a | a 

2 i: at least 20 minutes. When done, remov a . nea NS . 8 
See ee ae 8-10 adults or 5-6 Scouts! eee Ot On 

os “i inde gs (SENS Sally Magnan les and fish steam up hot and tasty in sovwranved packets, 
Cassero ii t sneaker! Waukesha but nothing will improve the flavor of a we 

jf uffin cooked campside. Coffee goes down better with a fresh cake or m TevcOnnien 

_¥ ie Te 4 ie 1 large can of sliced peaches ae od s sa a 4 1 package white cake mix : y ; Cae % aby butter : F ae oe ee 4 cinnamoi ra a. a c Vy 
from heat. Pour peaches with the 

of Vea mei 
W Preheat the Dutch oven, then remove : . pennvontopothe tat 

F i 3 
F cal 

xt NE ey ed a UZ. syrup from the can into the oven. Sprinkle the dry ee 3 x ye ( mo es : 2 Place several small pats of butter on top and sprinkle wi 
om a % o 

inutes. 

; y| 73 + 4 
Is for about 45 minu 

: | pape mi a. BM Gace on oven andicook over moderates patie pe x ae. 4 Aa as 
Waukesha 

= o gth BS <a pe Ps 
. 2) “Stee. ~ 

E Cy Re ne" 
- 

5 a a 4 
. { _M ‘ee at 4 b) re — » Jes 

oe e o . sy 
r , said 

em He - David L. Sperling edits Veet ahara Cracker toped «with ore hel , ’ ‘i - é EEA ca ea a ht the marshmallow with a bu- . % 4 . : oie ee ee to he Mare confection with another piece 
: he 

& tane lighter and extinguis ’ 
. 5 

mn appetit. 
* 2 = 

3 of chocolate and graham cracker. Bon app = a4 
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: ce - ee oa = — = Sieg RIES = “ ee my = 3 me at 
a Sales a a 2 Sagi : 2 re te eo Asaf tae Se 
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ee ee ee ees tr ee = ee eal er eae 
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aig at = é co orgie Ra ccm el ca Min te 
ce i Oe oN TET en wonderful time Bie LCcn ATO fr 

2 ee ee ee ee a 
a * =, ae ee ek, c he bic leLatel aa ie EVEN manic) ce <a} August 
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‘ a ~ i ae fi i oe % ne 
7 rs sie % peer - we , bey! A 

og 3 ; bs ev A . oe 
-" ae ae ct ee a VG a 

, ae oe 
pears ; : aA he 

¥ Og MS 

ea ee ie FA re i, ni : P \ 
ae Pt uA ee ie 2 eee ? Me be bhi Poe 

eg ; bs Reon cheatin onuiancucweliciiire) 
4 3 i 5 point for the simple pleasures of camping at 
Ny f Crystal Lake. The park attendants are still friendly ~ 
vy oe 7 fy Pa” oe f and the Fallison Lake Trail is still beautiful in.every 

a om ; m EE ee °) | ea i ] 

ye. Wee Dm er ike ae ; a - U ZF * 4 a - : ae Wavy? Bed ery |
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nn ; eae f | ] 

= atone . Se saan i =i ae atk ee hee 

ep lam ee a —— ee UMN oS Sierras at 
Magic litee orere ate) irae for-weeks ahead of time. Lespecial- —, : = <a \ oe ANS ea ee 

avon Saets Festereey Crea keer cc acer Lent co coor0) Steer TS sci ek! AY ie sie ae Getter 

Siiees Proll arate Ieee Loe Far You'd think she was bak= rN % ee je pees: ea ae ae 
De seateseerercTate ratah ecVOTGLaM sot NaC atom Acct (oom evel bya Matedcelo} . oy erg Zi ee oe oe Lae. 

Rola ts conte ination a ecvareya Cores) oe Vee AN a so ee igs 
eee Sorta erat Aca Noon tv Rtn onto Ut ore] 2) (Cen oso pes, ee ton pe aw hed 

Grol eratstonM eR@L tanta AK Cou OM RAcon a ols Era h alist = Bik onss Ce EE 
Re airings Conse) orate Corelle grecclate Mace eA Na ae i OE Te, 2 
ease reas Plaid ace riyteKect (a tnieawalitexeme\/ Acs it Tor Th < eee : Clg seme i ee A eae 
Be trol Oe <a lero eee ey Oe RCo mecca orenr ta . Sg, ae gO gs ints ee 

(which never failed to.embatrass our dad): = “ os I oS ae (=e OBS: 

BU atmos aacowornacayto4 Nene ates rnreMela Agee creat 13 ‘ | eS eZ 
check-in station at Crystal Lake where the wait ended:and the , ae = er a m 
fun began, Fortwo-weeks we'd swim, hike, water-ski, fish, . = ee \ Se” : 

ee i ae Woes gies 
sing around the campfire, pick blueberries and catch up — 5 Mens See 

with old friends. IRefer sel Leow anc aaa Co MEI a " A ee we " a 

| great Lilo Rovere (craves Uae-lnaCcro Mc melt eto) oduct Coe tn CAC es ; Se ~ _ —— << = 

4 imeereversel hehe: didn’t dampen our esate bit (well, me . i ae ; 
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ve Allequash Lake- Mom made cre ornare Cocke ae Lee Sag ss ~. _ 4 

Ss em uaa ae MB 9d stag Capt = = ™ 

ee ea j site e -" Pye 

ey 

r y yf a 

Se > > : 

Vet) i y : a, ‘ — 
a g 1 deel f/ a eee N ae i. ‘ = = 

4 ke Oden Magee ee i . a 4 , a ti ‘ ead | Me a eS ee ee. 

ee



FAMILY CAMPING ana 
ye et xe) wis ; 

NATURE. FRAIL | 

Muskellunge Lake. We would run be be a cy This year, my husband and I visited 
through the campground and round up i aa Dee ame Crystal Lake in summer. We sat and 
kids who wanted to water-ski. Many a r Se) watched the children playing on the 

kid learned to ski behind Dad’s little t 4 rT} iN beach and swimming. We talked with 

red boat! The Fallison Lake Nature Trail | a i several young families. We learned that 

beckoned and always provided some- rs aT TDN a the campground is still creating great 

thing new to discover whether it was : fed \ memories, but now for other families. 

trees downed by beaver or a large b¢ I always call my sister when I’m at 

beaver lodge in sight of the trail. = m—— Crystal Lake. She thinks I’m teasing her. 

A few years ago in fall, we visited Co a Actually, I just want to share the experi- 
: (a) YOU ARE 

Crystal Lake with my parents. It was , & Pela ts ] ence and, for the moment, drag her 

cold. It snowed, and it didn’t matter. I Be back here with me to reminisce. Before 

could see it in their eyes — transported * Po a * my husband and I leave, we hike the 

to a comfortable time when they were hy v . Fallison Lake Nature Trail, where there 

young, times were good and friends ‘ : are still signs of beavers. 

surrounded us. We visited the original a) Some people warn about living in 

red water pump — epicenter of the 4 fa visit rekindled memories of summer the past, but we’re not grasping to re- 

campground. When Mom and Dad __ vacations and special moments spent in a favorite claim our youth. We know you need to 
first camped there, the grounds consist- spt move on and create new memories. I 

ed of eight campsites clustered around just like to come back to search again 

this hand pump. It was a tiny getaway _ They told the old stories, some from be- _ for the contentment that can be kindled 

place. Now hundreds of sites fill the fore my time. We visited Allequash by a place and an old red pump. O 

space between Crystal and Muskel- _ Lake and found the site of our ski par- =z 

lunge lakes. ties on Big Muskellunge. We remem- Donna Krischan is a professional Brose 

As we strolled through the camp- _ bered some of the “big” events — like bs ue ee dp lleatseige 
ground, Mom and Dad pointed out the year my mom’s sister visited or 8 ‘i 

sites they had used and remembered _ when my brother cut his foot on a piece 

where their friends pitched their tents. _ of glass. 

Oo ORE a ee at cme fs er SL TS 
er ee an i Seva Oe a Cee : eS eae (ey : He WE aig ey SB eS See x pe | PSG 
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uly in Wisconsin doesn’t get 

much hotter. At 7 a.m. it’s al- 

¢ Ou I Sé ready 85 degrees and humid. 

Scott Szymanski, lake monitor- 

ing coordinator for DNR’s 

Northeast Region, has arranged 

O ( ¢ a I ) I a S an early morning meeting in the tiny 

town of Mt. Morris in Waushara Coun- 

n ' iL ty. The volunteers we'll soon meet are 

Volunteers in the Self-Help Lake Monitoring _ part of DNR’s Self-Help Lake Monitor- 
A F ing Program, which invites interested 

Program take it upon themselves to see how their citizens to regularly measure water clar- 
ity and the chemical make-up of lakes, 

lakesmeasure Up. Sndthue contbute to long-term envi” 
ronmental trend data. That invitation 

Story and photos by Maureen Janson has been extended far and wide: from 
eee ’ 1 ee - ay ra 150 volunteers in 1986, Self-Help now 

ie ee ed a. fo. ae / i Z ” boasts over 700 volunteers monitoring 
i e oy — a i343 fi — " 7 570 lakes. 
ieee Me ae ee OM GAG ae Ps c : 5 as hie i es er Rela Mam eo 20g pan ser 

— a 4 nal Pon a a oad Ve 4 AP Pm Morris Lake’s monitors 
fhe + Ca RY gare tbe: } : ; : 

li Pe € ; Cs a es ’ ie 74 ~+This morning we meet Nils and Lois 

y ae ESR ie SOP zi A, Dahlstrand, 20-year residents of Morris fF Ocle coy) ie Ml. ge y 
ita ee wry: * Oh ra pare Oe? Lake. They welcome us into their metic- 

Pe ee SUT’ RIEL Kd ulous kitchen and lead us to an impres- 
‘ er Zul y iG y eae sive display of charts and graphs Nils 

. Sis ? Fa 2 : Ay po has generated to reflect 13 seasons of 
; ee a : monitoring. He’ll use them to demon- 

SSaees a strate water clarity changes to other res- 
Nate 5 3 nie ; 

5 " G alter ei its idents at a lake district meeting next 

P Rare Sy Dig een. ay On the Morris Lake Chain of five 
a; Si Ce eg ne a “marae cae “ small lakes, only Emerald Lake is 

MN ee fee] §=named. The others are locally referred 
io a rae SS s Bes aaa 2 os “= : to as Lakes A, B, C, and D. We cruise 

Se ————( e——C§Ps ff" through all five, noticing fragrant water 
ee ite _C“*iiliess, basking turtles and a great blue 

=  ———— we we : gee — heron drying its wings in the sun. Scott 
SO ——————— re eo ‘Wee gives us a basic lesson in aquatic plant 
=. are ——~—S— 2 «2 ee : 
= ae Tee = = ee identification and determines that the 

==. fi as Tf SS ee cm ES ae PES ie Fare milfoil we see is “the good stuff,” not 

te ——— Ae a _- eee Seeeem = the nuisance Eurasian water milfoil. 
= —— ayy ra io { Tf Lae ee Nils tells us the lake’s vegetation has 
SS. ey Ue a a + “ a my = been selectively harvested since 1983. 

ae oN peel v, ce oY 3 Ss \ vi fe “The lake district owns its own plant 
wie a _— — i harvester,” says Nils, who was instru- ee ie ger eae I = a 

er pa vf y = SS i mental in obtaining funds to purchase 

se hha a KG ‘6S == the harvester. “And we even cut places 

j aay SCL. : _————_ re for boats to get close to the shore for 
Ba > is a __ as fishing 2 

| eae om —— r ishing. 
‘4 a { ETN ‘ a —=s After forming a lake association in 

ee 24 yi 1) = ame ss 1976, Nils was elected lake commission- 
Me  AELUN Eas == 

; : .; ; ———— 

8 a " — Readying the boat for a trip to test water clarity 
owas) _ ~yp : and nutrient balances. Long-term monitoring 

iy ae 2 al M provides early warning if lake conditions change. 
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BoE tronomer and Jesuit priest Pietro Ange- _ ina lake, which may change depending 

sae oo oe lo Secchi invented the black-and-white on lake uses, shoreline development, 

—. ee “ clay disk in 1865. Now made of metal, —_ and other factors. 
= Se os a the Secchi disk is lowered into the water The Mt. Morris Lake Management 

BS — bo x until its alternating black and white _ District worked to replace its dam in 

Re > \' li quadrants are no longer visible. The 1995. During construction, the dam 
= e \ % ss ke A depth of this disappearance indicates _ broke, causing extremely low water lev- 

\ “a wS ‘4 bd the density of floating plants or sus- els. “Our lake district was very in- 
@ SS ed pended sediments, and serves asa pos- volved in the dam,” says Nils. “We 

a sible early warning that human activity wanted to get as many people to help as 

# is affecting the lake. possible because they could learn some- 

: =~ The disk drops 14.5 feet —a good __ thing about the lake. And education is 

¥ reading for this lake. “Our clearest year _so very important. So we raised a good 

yet!” Lois remarks. Next, Nils drops a _ portion of the money to help repair it.” 

vertical water sampler down to mea- Nils plans to keep the lake district 

| sure the water temperatures at various | members informed of monitoring en- 

e ee depths. While Lois records the data, deavors. “We want to know what's 

— Nils collects and bottles water from _ going on with our lake,” he says. “And 
a | three feet below surface for on-shore we want others to know about it too.” 

: chlorophyll tests. Monitoring work complete for the 

We feel good learning about our lake and helping In the Dahlstrand kitchen, Nils filters | day, Nils provides Scott and me with 

ie He Heke /protaction cle water to send to the State Lab of Hy- copies of the results that he has 
giene for chlorophyll analysis to help graphed, and Lois sends us off with 

estimate the lake’s algae population. | homemade oatmeal and hickory nut 
er in 1979 when the association became Chlorophyll, the green pigment in cookies. 

a district (see sidebar). “I had three _ algae, reflects the amount of nutrients 

goals,” he says. “To educate people by 

publishing a newsletter, to fix the dam, Fr gy ; ee 

and to document water quality, which ” b¢ yi 3 se 
is how we got involved in Self-Help.” <es } Ww ell 5 

We make our way into Lake Dto |) xi fm | 
take a Secchi disk reading. Italian as- G s . 

7 im 6 vo 
Julia Buehler lowers a Secchi disk to measure 4 per “pee 
water quality on Hancock Lake. She and her ca Se] 
grandson take their measurements by canoe most ’ are 
weeks. J me 

es ee 

= — i ) ye j ee =* js : =< 3 £ 4 \ 

ony f fe a 2 Be # y oq 

aa ! 7 “ae a. =A ae a ; é 5 my a ‘oe a Si Fe Z hig 

ey ae 
a : co Yo 2B aft 

, @ ey Be 3 
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wil «: His eS j = 

yA Ae f Bet 

‘ Fe C ry ; ——e— 
, Vy 1 wif by a 

Sy: Te, y Te ae i eee 
| A S/n Mee |. fe i baie Ue 

ae Y a : iN LA are 

i Pa 2 i. wee: Group ele enotcteck lite how met should 
f Ca y . ‘| Fi 5 2 \ oe done to get reliable results. 

Ph an SY = 
OO = a 

i a fe A helping hand for Hancock 
a ie 4 = = = Lake 

4) 4 " = : Julia Buehler, Self-Help volunteer on 

a cass “ * Hancock Lake in Waushara County, 

he 2 y ‘1 e greets us at the door of her lakefront 
as ‘1 I home. Stifling heat and humidity leads 

\ eS —— F Scott to question spending the after- 

SS j . : in a boat ex] d to intense sun- SSS : [os noon in a boat exposed to intense s 

Bob Gayhart and Reid Hundermark collect water samples and note water temperatures for the tests shine. But Julia ie ready to 80, eporune: a 

they will conduct on shore. More than 700 people volunteer as lake monitors each year. light blue cap decorated with Self-Help 

patch and pin. 

How lake neighbors organize Julia usually paddles out in her 
canoe, sometimes alone and sometimes 

here are several ways to organize property owners, area residents and with her 10-year-old grandson Jordan, 

| other lake users to protect and improve lake quality. Two of the more but today we borrow a DNR motorboat 
common approaches are forming a lake association or a lake district. and start with a shoreline cruise and 

A lake association is a voluntary “friends” group with formal membership tales about the lake. It’s quiet. Our boat 
comprised of those who own land on the lake, use the lake or want to get in- makes the only sound and we see no 
volved with communities to better these public resources. The goals of lake as- one except two children fishing from 

sociations include organizing lakeside communities to maintain, protect or im- the far shore. An area resident since 

prove the quality of a lake, a chain of lakes, its fishery and its watershed. 1962, Julia moved five years ago toa 

Associations may raise money or have dues to finance lake improvements. lakefront home constructed on the 
Since the organization is voluntary, all those owning lakeside property are not foundation of the house that her grand- 
necessarily members of a lake association. parents built in 1894. 

A lake district is a special-purpose unit of government. Property owners “My grandpa would go out in the 
within the district pay fees, usually as part of their property tax bill, which fi- winter and aerate the lake,” she tells us. 
nance the district’s activities. Lake district property owners elect commission- “He'd drill holes in the ice so the fish 

ers who approve budgets and contracts. A city or village must consent to have wouldn’t die. A creamery operated 

its lakefront and nearshore properties included in a lake district. over there till the 1950s,” she says, 

Lake districts have the legal power to make contracts, buy or sell land, take pointing to the north shore. “Over there 
out loans and accept grants. Towns, villages and cities can delegate authority to we still find bones from the slaughter- 
the district to make lake improvements and regulate some of the touchy social house that used to dump its waste.” 

issues on water use like determining which boating equipment can be used on For ten seasons, Julia has been moni- 

the water, safety requirements, boat operator requirements, travel on frozen toring both Hancock and nearby Fish 

lakes and other recreational conditions. The district’s officers are usually elect- lakes. The best thing about it for her is 
ed by district members and additional representatives may be appointed by the that “I can get away from the phone!” 
counties and towns encompassed in the lake district. Julia retired after 40 years of nursing in 

Wood County, but she’s now serving 
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her second two-year term as Hancock and social studies teacher in the Clin- _ that the water is important for recre- 

village president. A dip of the Secchi __ tonville district, sits on deck ata card ation and along with their lake associa- 

disk takes her away from the increasing _ table with the Self-Help manual out, re- _ tion, are very tolerant of activities on 

demands of her duties. viewing protocol aloud and lining up —_ and around the lake. 

Hancock is a “no wake” lake. Julia is _ bottles for dissolved oxygen testing. Back on land, Bob carefully prepares 

glad that restrictions keep motor boat _ Reid, a retired social studies teacher and _ the phosphorus sample by adding acid 

activity on the lake toa minimum. Less _ Bob, retired from AT&T, work the water _ while Reid titrates to find the concen- 

than a dozen homes loosely line the sampler. While one lowers it, the other _ tration of oxygen in the samples of lake 

shore of the small lake. She guides us to calls out temperatures, then fills the | water. Phosphorus levels show the 

a deep spot for a nine-foot Secchi read- _ small bottles. By the time Joy has added — amount of nutrients a lake contains. The 

ing today. manganese sulfate to each bottle tohelp | more phosphorus, the more plants and 
At home, we meet Willie, Julia’s convert the oxygen to iodine, Bob and _ algae present. With three people, the 

graying golden retriever, and find re- _ Reid have reeled in the next sample. sampling process goes quickly. “To 

freshment with a cool glass of water. I All three volunteers grew up innear- monitor by yourself would take a lot 

ask why she monitors. The response is _ by Clintonville and had knowneach _ longer, and would be boring,” Joy com- 

matter of fact. “I just like todo it. And other from their involvement in the ments. 

I’m going to keep doing it untilI can’t | Cloverleaf Lakes Protective Associa- Just when the last of the dissolved 

get into the boat any more!” tion. “We wanted to know more details | oxygen readings is complete, the sky 

about how our lake was doing,” says _ becomes very dark and clouds quickly 

Teaming up tO protect Pine 1teles “That’s why we began monitor- roll in. As rain pelts down hard, we 

ing. scramble to Reid’s garage for our good- 

Lake “We haven't seen much change in _ byes, thankful to have completed our 

First thing in the morning, Reid Hun- __ nine years,” adds Joy. “When we first monitoring in dry weather. 

dertmark already wears a coat of sun- _ started monitoring though, we had oxy- ° 

screen. “If I don’t do this, my dermatol- _ gen even at the deepest levels. Since Years of data collection are necessary 

ogist zaps me!” he chuckles. We meet 1990, we have had no oxygen at the to determine whether a lake has de- 

his nephew, Bob Gayhart, also ahome- _ deep water levels.” She shows me the __ graded or improved. Through involve- 

owner and volunteer monitor on Pine graphs she has maintained of Pine Lake _ ment in Self-Help, Nils and Lois, Julia, 

Lake in Shawano County. data for the past nine years. Certain _ Joy, Reid and Bob have taken an active 

There’s a strong breeze today as we __ plants and fish need high oxygen levels _ role in the future of Wisconsin’s lakes. 

load monitoring gear onto the pontoon to live, so insufficient oxygen can alter | With a large number of volunteers shar- 

boat and head down the shore to pick underwater composition and cause fish ing the knowledge they gain statewide, 

up Joy Krubsack, the third member of __ to die. awareness of lake ecology continues to 

this tightly knit volunteer team that’s Of the three lakes Scott and have expand. As Lois said: “Participating in 

been a part of Self-Help for nine years. visited, Pine is the largest and sees the Self-Help makes us feel good about the 
Joy, an eighth-grade earth science —_ most use. But Joy, Bob and Reid believe | knowledge we have gained about our 

lake. And there is great gratification in 
Bob Gayhart tests oxygen and phosphorus levels which indicate how well lakes can support fish and being able to share that knowledge and 
aquatic bugs as well as measuring how fast the lake is aging. = z 

es help others contribute to the protection 

Ea ~<a | ; of lakes.” I) 
poe rr Fey a a Ss i : 

aio { Ras Since 1997, Maureen Janson has worked for 
ee ‘ Nat wy the Self-Help Lake Monitoring Program in 
mv stil Fa > Ri DNR‘s central office in Madison. She writes 
eens ¥ on BR, ( A and edits the quarterly Lake Monitoring 

Was cs News and lives on Lake Monona in Dane 

ee Ae) fy Coney 
De Gx a We Lanse I ee, ‘ 

” gw ng, me SiON i poet —— | For information about Self-Help 

> a eX kau age): PS , | = Lake Monitoring, contact: 
4 “rr 4) 5 <x" 22s | = Susan Graham, FH/3 

a # [i e ei a : » LS Self-Help Lake Monitoring 
( Yea YW, ] } 4 i 4 Wisconsin Department of 
A i ie y), sel " re a c Natural Resources 

Nw a y , gf : ae s+ P.O. Box 7921 

y S 4 baa Madison, WI 53707 
Ve =, ra (608) 266-8117 
Oe, p. iV 
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continued from page 2 

Our resident walking sticks WA [ K] NasTl CK but to a different insect family, 

are slow-moving, plant-eating Bene i the Phasmatidae. The family 

insects that usually feed at oe — =< a name is derived from the 
c 4 So ‘ 

night on oak leaves, but will  Syppccpcap-ikra Smid pias gy Greek word, phasm, which 
dine on hazelnut and cherry. a ZS -__> means apparition, an appro- 
During the day they rest, re- Se . priate, accurate description 

maining motionless for hours for an insect that wants to re- 

while posing as twigs. Their antennae Walking sticks mate in August. A fe- semble a stick. Deception is its means of 

and front legs stretch out rigidly before male lays her 100 eggs singly which _ survival. If found, the insect forces the 

them while their hind legs may be ex- _ rain indiscriminately upon the forest discoverer to look twice to decide if it 

tended backward. Their stance and floor. The 3mm-long, oval, seed-like __ really is an insect or just a twig. Both 

cryptic coloring are so deceiving that eggs overwinter in the ground litter. predators and people are likely to miss 

they are difficult to find. Some eggs hatch the following spring, the creature on second glance and con- 

Young nymphal walking sticks, many others take two years to hatch. __ tinue on their journey. O 

which hatch in spring, are green at first, The small, green nymphs must climb © 2 __________ 

then mimic maturing twig colors, dark- __ the oaks to feed on fresh leaves. Anita Carpenter keeps a close eye on nature's 
ening to brown with each of four molts Walking sticks belong to the same in- — °”"7#8° I a eae OS 

that end in late summer. sect order as grasshoppers (Orthoptera) 

Teeadess TV ntte’ 
ON AGING DAMS possibly because given a choice, all have some type of personal For years I have wanted the state 

We were privileged to reprint bald eagles prefer fish. I have watercraft (PWC). I’ve been parks system to respond more 

“Dammed if you do and damned Scena bald eagle fly right past a looking up the accident rates quickly on reservations. Sure the 

if you don’t” by Katherine Es- flock of Canada geese when they — with PWCs and maybe I can tell first few days were rough, but we 

posito (April 1999) since one of were all heading for their nightly my friends about it just to make persevered, got through and 

the dams in question, the Orienta roost. I have also seen a golden them think. Most of them are made our reservations. The reser- 

Falls dam, is located in our area. eagle knock a Canada goose right —_good drivers, but all of us have a vationist was clear, concise, pro- 

It was timely and of interest to out of the air in flight, which is crazy streak. I want to keep my fessional and informative. Thank 

our readers. You did an excellent 22 awesome sight. friends for a lifetime and I don’t you for the new system. It works. 

job of reporting on the problems Nesting peregrine falcons want to lose them to something Jane Niggemann 

associated with aging dams. The would be effective deterrents toa so dumb [as an accident on the South Milwaukee 

detail and presentation of both flock of Canada geese, ducks or water]. ! : 

sides of the issue was extremely Pigeons. A resident pair of bald Holly Fe ON eeenitOr ine 
well done. I appreciate the time eagles would probably also be ef- Montrose, Mich. cae. co reservation system. It 

; i<article a fective. will make matters more conve- 

Eni tated. Local flocks of Canada geese HAPPY CAMPERS nient for all of us once the bugs 

Barbara Gardner Publisher can rapidly become a nuisance I thought you would like to get are worked out. I am looking for- 

The Connection when they have no natural preda- some positive feedback on the ward to the e-mail system. 

Port Wing tors. Why not consider introduc- new reservation system. The ser- Sandy Heidel 

ing natural predators to balance vice was excellent. For instance, Onalaska 

DETERRING GEESE things up a little? Along that line, I was informed that the site I had 

“Making peace with geese” (De- I’ve often wondered if boys with first requested was sloped and WARDING OFF TICKS 

cember 1998) interested me as I model airplanes patterned after a would be unacceptable for my During this Lyme disease season, 

was a refuge manager for the hawk or eagle might scare away camper. Under the old system, ei- the Food and Drug Administra- 
US. Fish & Wildlife Service for geese. ther our request would have been tion (FDA) would like to alert 

28 years. Most of that time was David. C. McGlachlin returned or we would have ar- your readers to some develop- 
spent establishing resident flocks Beloit rived only to find we had re- ments in diagnosing and prevent- 

of Canada geese on various fed- served a site we could not use. ing Lyme disease. 

eral wildlife refuges. ON-WATER SAFETY After making another request, First, the FDA is concerned 
One thing I learned early is T have a cabin up north and a I was told the site we wanted was _ about potential misdiagnosis of 

that all waterfowl have a great Sea-Dooer ran into my pontoon not available. By adjusting our Lyme disease based on results of 
fear of all avian predators. Pere- boat when he was showing off. arrival date by one day, we could commonly marketed blood tests. 

grine falcons, golden eagles and The accident didn’t hurt my boat _ reserve the site we wanted. I These tests detect antibodies to 

snowy owls are predators that I much, but it ripped off the front hope the new system stays in Borrelia burgdorferi, the organ- 

know will kill Canada geese. of his craft, which he had just place. ism that causes Lyme disease, but 

Surprisingly I have never seen a gotten. Scott Green they should be used only to sup- 

bald eagle kill a Canada goose, My friends in the area and I Green Bay port a clinical diagnosis. It is im- 
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portant for consumers to under- me since I read it. The last page no tax money was used for this The swans in your photo are 
stand the limitations of these shows a photo of a duck with its project. All costs to produce this mute swans (Cygnus olor) judg- 
tests and to be active participants _ bill and wings immobilized held magazine (salaries, production, ing from the size and the orange 
with their clinicians in any diag- in the face of a dog. What is printing and mailing) are cov- bills. They are technically con- 
nosis of Lyme disease. going on here and why is it ered by our subscribers and sidered feral swans rather than 

Second, FDA recently li- legal? those who sponsor inserts. We truly wild birds. These birds were 
censed the first vaccine (trade- The final paragraph of the considered the stickers an eco- domesticated centuries ago and 
name Lymerix) to aid in prevent- _ story states that legislative hear- nomical alternative to printing a are still raised in domestic flocks 
ing Lyme disease. The new ings on proposed revisions to calendar since readers could use in England. Most mute swans in 
vaccine is approved for use in captive wildlife laws were ex- them on any calendar as a re- North America escaped from do- 
persons 15 to 70 years who live pected to be scheduled in the minder to make time for enjoy- mestic flocks and adapted to the 
or work in grassy or wooded winter of 1997 and spring of able days outdoors. wild. They are protected and 
areas where infected ticks are 1998. Any update? can’t be hunted, but that doesn’t 
present. Three doses of the vac- I thought the article was very RESIDENT SWANS mean there would be an investi- 
cine given over a period of one thought provoking. On my semi-annual trips to Wis- _ gation for a “missing” bird. 
year are needed. Since the vac- Janna L. Davis consin I look forward to visiting Given the prevalence of these 
cine is not 100 percent effective, Kaukauna my brother’s lakefront property. birds in lakes and parks in the 
preventive measures are still nec- A pair of swans has been nesting __ city and the country, I doubt a 

essary. The picture showed a dog trialin and raising young in a marshy warden or wildlife manager 
Although these products are which hunting dogs follow scent _ area across from his house. We would investigate what happened 

important tools in the fight and are judged on their abilities _\ook forward to watching them to a particular bird unless you 
against Lyme disease, education _0 find a hidden animal, hold each time. My brother informed _had direct evidence or an eyewit- 
in preventing, detecting and point or retrieve. Taping prevents me last fall that the male of the ness account of foul play. It 
treating Lyme disease remains a _the ducks from flapping away pair disappeared and hasn’t been _ would be difficult to determine if 
vital component of any Lyme and also protects their wings found, even after many folks the bird died of natural causes or 
disease program. during such field trials. Unless searched for him. In watching moved out of the area. We car- 

To decrease the chance of birds are shot as part of the field _ these birds over several years, ried an article about mute swan 
being bitten by a tick: trial, these game farm birds sur-_’m sure the male did not just management (“Deceptive ele- 
¢ Avoid wooded, brushy, and vive, the tape is subsequently re- leave his family. Does Wisconsin —_gance”) in February 1993. Like 
grassy areas, especially in May, moved, and they rejoin the cap- investigate these losses? Will the — many species, mute swans have 
June, and July. tive flock. female return with a new mate? adapted well to urban areas and 

* Wear light-colored clothing, so Revisions to state captive Will the offspring return? I’d in some places have displaced 
that ticks can be seen more wildlife policy were approved in sure like to read about these great native swans. 
easily. the State Assembly last session, birds’ habits in your magazine. 

* Wear long pants and long- but the bill died in a State Senate Ernest L, Hagness 
sleeved shirts. committee. We believe similar Portland, Tex. 

¢ Wear shoes that cover the entire —_egislation will be introduced 

foot. again this session. 

* Tuck pant legs into socks or 

shoes and tuck shirts into pants. _ NIX TO STICKERS 
¢ Wear a hat for extra protection. _ found the information in your ba U B SC R | Es ia 
¢ Spray insect repellent contain- February issue interesting, as 

ing DEET on clothes and ex- usual. However, I find it some- 
posed skin other than the face, what incongruous at a time when vl eee ONLY $8. 97 
or treat clothes with permethrin. _ we read of shortages of funds for 

¢ Walk in the center of trails to natural resource projects, war- 
avoid brush and grass. dens, etc. that we are wasting 

¢ After being outdoors, remove money printing the silly little Wy 1-800-678-9472 
clothing. Wash and dry it at hot stickers that accompanied the 

temperatures. magazine. 
¢ Do a careful body check. Please don’t continue to tell 

Dr. Lireka P. Joseph, Director me that license fees and other = R a 

Office ef Health and Industry items need to be increased when http://www.w ees Shore 

Food ent) De Administration ey waste CMe slod a Keonuibicele 
of drivel. 

DOG TRIALS AND dames Hoes bd Wisconsin Natural Resources 

CINE WIDE P.O. Box 7191 

Something in your article about Many others wrote to tell us they 

captive wildlife (“Caged, enjoyed the stickers and are Madison, WI1 53707-7191 

penned, swapped and sold,’ Feb- using them to plan outdoor activ- 

ruary 1997) has been bothering ities, as we intended. By the way, 
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= can try out equipment, talk to the first weekend of September: 

P fe » experts, and take part in ses- In Allenton, seven miles west 

sions on everything from gun of West Bend, concertina enthu- 

‘ cleaning, low-impact camping, siasts from around the globe will 

duck calling and fly tying to flock to play and polka during 

waterfowl migration, the 1999 World Concertina 

wildlife art and wetland Congress Jamboree Festival, 

conservation. Never used _ Sept. 3-5. Besides having a gen- 

a bow and arrow? Here’s _ eral all-around good whoop-de- 

‘ . 2 your chance to aim for doo, you can buy, sell and trade 

wi ' a at s-o* Se —CCO'dly mpic-style targets. Imagined _ the instruments. 414/629-5232. 

Pi eee ~~ ™ yourself scaling a cliff to get a 
ra i Br si better perspective on the land- 4 (me 

“ NS 7 scape during a hike? Try climb- “al 

ing the rock wall, and you’Il feel 

8 “ } ait what it’s like to find barely visi- Over in Prairie du Sac, more 

z att : ig ble footholds on the way up. than 250 competitors will flip 

KC = Test-drive off-road vehicles and their chips and go for glory in the 

ae ee .* learn about proper handling and annual Wisconsin State Cow 

\ FA ae Eg F safety. And see how accurate a Chip Throw, Sept. 3-4. The 

_\ a eae ae) bs shot you really are when the competition is open to all. 

o ee a = ¥ sporting clays start to fly. 608/643-4317. 

’ _ e was ia? a Spend the weekend in Don’t forget the Wilhelm 

1 a , = ae a rei Oshkosh to celebrate the outdoor _ Tell Festival. Since 1938, the 
a ; \ sie 3X YH lifestyle and hone your skills. good burghers of New Glarus 

| Spee bt Po es = Admission: Adults — $10 one have staged “Wilhelm Tell,” the 
pl ee Pee day, $18 two days, $25 three drama of Swiss independence; 

a Bee OG oes _ days; children 6-12 — $5, $8, 1999’s performances are sched- 
, f\ SS. Pa eS = 2 $12; children under 6 and dogs uled for Sept. 4-6. The elaborate 

ee eee: ee 6 fendeG is  —_ bord tees ee eee 2 ona lead — free. See the DU outdoor production is in English 

= a eee] & eo eg ec a ea! a website at http://www.ducks. on Saturday and Monday; Sun- 

Fite | Le] é Be ora fe g org/5x/gef/ for more details day’s performance is in German. 
= c¥t a an a en wl em 1/2 <8 about this event. 1-800-527-6838.) 

JCL ASTID ON UICE 
eee. 4 aie: s ea, 8 Wisconsin is indeed a many- 

FOr © 28 i @) ee eG 9 ee a a Lae z faceted state. Consider the diffi- 

- ale) Ue we 1h ye SS pS fo OO cult choices you’ll have } 
k Se OR pee a SSG ak SENOS Y? SS Se va 
Mas a une es ase Neen ne ie Ps te A 

ae , ; : e THe << D - 
dmit it: Sometimes, the perience for a variety Tl Fn. Ng Se aa 

A= outdoors isn’t so of outdoor activities G, NEE p. 3 yee i i 
is TED - een SY Pe 4 

great. More than afew of and skills. O Kha Win \wW fi 

us, your doughty TRAVELER Don’t be mis- UTT ‘Yee AL 

included, have had our comeup- led by the spon- ORS ! pi i t hi if! | 

pance on a scree-ridden trail, or sor’s name. Al- sr; S . ‘kan cua 

been humbled by the intricacies though Ducks TE 2 o Aor S ' Wiss oi ox 

of aclinch knot at the end of a Unlimited itself does Kos H 9 i ; ® Pe 

No. 8 hook. focus on the sport of = A tN aan ; 

Call it skill, call it compe- waterfowl hunting, this a c at 

tence, call it knowledge — what- _ festival encompasses y oa i Wy St 2 

ever the term, you need it to outdoor experiences be- ae eS p 3 : QO + ke 

meet the outdoors head-on. yond the business end a a ay, © 3 f " q 4 lag IS \ ea Vier 

When you’ve got it, confidence of a shotgun barrel, yr >. 8 oi , came} “eo one ae ok evs mug Pe 

follows, with delight not farbe- aiming to educate visi- 2 a ol ay ‘ 3 AIRS ROIOSS ie Sts oa ae 

hind. tors on the need to pre- - \ (above) Enjoy some outdoor theater. 

So make plans to be in serve wildlife and pro- 5 J a 7 Is it “V" for Victory or npn atop 

Oshkosh on the weekend of Au- _ tect habitat for the @ cx. p 4 hid ‘ ee Neg a 
gust 27-29 for the Ducks Un- enjoyment of genera- 3 e a we) SCt*é«GGilatru. 

limited Great Outdoors Festi- tions to come. e d yp (ar oe ey Ee 

val. The three-day event held on At different “sport- 2 7 \ aa “if Reratiean, rave 27-29, 

the city’s spacious EAA Conven- _ ing villages” within the 5 A. PA 

tion Grounds offers hands-on ex- _ festival grounds you a i al 

oy ™ a August 1999 31



Pe es vests 

pee ene 5 Aer 
2 Ae i pe ana CLA 
ee i 

- | KOHLER PARK DUNES ; 
STATE NATURAL AREA 2 : 

Notable: This site contains active and stabilized Cc A ae es he SSR ee no eae er ee ee ne ee ee sand dunes, one mile of beach, and several i ee 
interdunal wetlands along the Lake Michigan : eo ‘ (iii esr eee = 
shoreline in Sheboygan County. In autumn, the [J , ae ee 

Wee) skies above the dunes are often frequented by [= as = i oad ! 
| migrating raptors. : : : Sood ” ee 

nro cr i, ; a Vhs Mia) age “ 
a Pola | How to get there: From the junction of High- . : eA Sy se ys gcc ae a ge 
© 858) ways 43 and V, about 3 miles south of Sheboy- Bice Pe ere re =e Sageates 1 bln 
22" gan, follow the signs to Kohler-Andrae State PReeee esp. = eee oe } ‘ Boe} : ee ee ed A ; Peer Park. Park at the Sanderling Nature 5 aoe Siena eS ey PAPDE A Oe eea euntes 
- M4] Center and follow the boardwalk Pers vac eaters cn aS Sia NON ENN 5 Era ie hd Ht lea ae el Sate AE aR RUA SRR DRR OP RT yy bt a Sees iN hi 9 st im Mies «| into the natural area. Note: A state Le RN De ines SataNGay sega an RO ey aan 

be ee) park sticker is required. Wisconsin ie hes oe PATO NONE aes ol EAE hee oN 
27) Atlas: page 47, grid C7. Se ee EAD OU aed ee AOU CER AC” ih Se 7 PSN GCE ESV a ote anes SY 77 pre Re ASA Wy, Lae EEE CW aE aa ae ae Be Nos Phe WORE CC a UMS ee aie eh 2 Fe ONE Nie GRR AN ARN A ee Sr aN eat NINA RNY AR 5s SR Rec Gy CR say ee ee Ga Ges NBs aah Dicle Be enc RUN RATED a Ue LEM) TS at Sisley REMAN AS ee Le SG EN 

SOS CRATE ASN hs a ee aR a ROBOT OS A ure ae Je MeN BW Gigs Cac Cog) LAF mec agi LE Oe Ola HGR EROS. ey we Ve My J) 5 ag ener OTP RES ey ans FE ei / ey WL AA Gf er eee as SI ON LG aS fi Bry a 
eee NG i Cc AV bP LN ber eee Shey ey K ee rate EN RR NN SN AWM UG ER NS ate eg re Ve NY, PTR Rem 
Ne ee PrN Va eee NN HOA PE oe PR . 
S New Zaye - Wie PAN 7 CRN Ny i : GN / x r \\\ h\\ \\ Hf : 

CL einer OPA NA 7 x: ee le ON KAN Ld ONS ODEN AWM Wi Vy Wf // Mee Sige ON NES BY WEN NAR 7 AN A V7 | a NO aN, MeN \ Mh NAY yl EN ANY NY th LY} LAGE Wa ey : \ 
Bee age ae eS Ray ERS SR awh eT OnAy PA Pea i WED STH NY Nanay \/ 171 \ Pe na Ne a yh aay Wg wA\\ MAY SA ORRONY | (ees We NLA BAER. Fah WA) Yog SO) APRA OMS aN RAT 
sae: Ree ee Le ETS Zeer woe ME ih Ni Cy EI EPR fe Ee eta NOR ene RP el \ VE Ss SW Ie 

a ee Waa i NC Eas we Ne Ve oN ec Sp SY WSs 
BNO rRNA h penta oo \3 ay Se ee Ne AY A NY SASS BENT RRS HO eel A Cae Bie ee FO IE — ee VA NUE NS eS VSS a FOR NA FRM SEA er Wie\desscaneas, oN \\~ ER | ae cei 4 POR SOR (TERS Be ae, Bo : Ss EWA aoa \ Qua aq \ i eo 

ra NAR Bye pape Hf SVR a 2 : uN pe 

—~ qc BRN Wi ee Ni 
es PSH Oe pe \) fs 
ie SO 2 = a5 on Aes VAM Nt ON (oes ee 

Ne Sse = Le 9 Aon ee Si " J in La aay BES Ieee NE eee he We Ot Ws, eee | FZ 2 
y tS aN f +5 A. Wp Ponte ee / ff) “ ) IN 
per ‘toes Ses ae = VAP ey ae = PS yi Y 

aly PT ee = 4 AA JE Be o 

oH L page a gee nna Jigme ZO, ery EEE RTS Sry \ 
A Se er soe eg ese eS oP XR eA ail aN ma he = | es Sor if é ie ae as mis 
Bac ee oe NA i Ee RN IN. hf ey & pet FB



_ FALL IN WISCONSIN 
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ee. ° he pulse of Wisconsin quickens in eS 

/ ~~~. fall. Lakes and rivers sparkle, the . 

ae moon shines brighter, and crisp Ne 
leaves crunch underfoot. The sun dances ey 
on glorious color: splashy orange, blazing : 
red, burnished copper and smoky gold. Bs 
There’s no better place to experience the : 
season. ’ aw 

In Wisconsin, brilliant colors ja fs ote 
are the backdrop for a cornucopia * ae os \y. 

of autumn activities as abundant as Bags he My 
the harvest is large. Savor the oe “SS oe 
season with an auto tour or aboard [a 
a century-old train. Stroll a city ™ 
park, take in a fall festival and stop (ag 
at a roadside stand chock-full of ar 

fresh fruits and vegetables. The fish Jay 
are biting and the golf courses still = 
beckon. 

“Colorama.” It begins in mid-September 
along Lake Superior and throughout the iu 
Northwoods, then sweeps down over the 
middle of the state from the Mississippi 
River to the Door County peninsula a few 
weeks later. By late October, southern * 
Wisconsin’s farmlands and rolling hills are 
awash in vibrant hues. 

2
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9 o®; | ae 
Superior Py Cc hayhely © 

(2) Ae " 
Ws ( 49 ) Veale, 

S161 7. 4 A / \ \ f | ° Hayward \ \ 65. 

3 | / 4 te 
33 |_ oS DD | Minocqua t 21 \Eag) 

fe © ‘ 64 Rhinelander 
’ __ >, 41 97 
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a \ 28 (ee 
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f a oo A | 

oS Ng 3)? 
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(Ala Crosse cr 4 i Fon 

675331 oi 
Map Key Map Nos. Page Nos. |) 68 6; 
Driving Tours 1-10 6-7 oS oC Spring 2 i = 
Fall Festivals 11-25 8-9 J 18 7 Green 11. 4a 

Hiking Trails 26-32 10 8 : ison a5 — 
Wildlife Watching 3339 1 a auchien 24 oo ‘as 
Bike ‘Trails 40-48 12 og 7 2 
Vistas 49-57 13 ee 46. ss 

i , Df Monroe, Janesville Boat/Train Excursions__ 58-70 14-15 , Kieler = °_—s Beloit y 

Q = Wisconsin Travel information Centers 
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This map y eon Mid—Late September 

identifies activities 
in the guide. : 
Numbers identify f 
specific locations. Late Septem 

: te - © 

S Fall Color Map 
3 i ) Peak fall colors travel 

a : 4 Marinette 2Q® throughout Wisconsin during 

32 Y a September and October. For 
| Me Aa weekly color reports and 

3 ip cee additional scenic locations 

| 7 £4 Sturgeon around the state, call the 
oN di /Bay 7 é 
- §. 4€28) Wisconsin 

een Bay ° 7 55) Fall Color Hotline 

oF 1-800-432-8747 or visit the 
Al ppleton = Department's Web site at 

yy) D7 ‘ i tes sc am ‘anitowoc travelwisconsin.com 

a (Sheboygan 

oe an Historical & Wildlife 
(28... pei 
_ ss 41) 2 As you travel in Wisconsin, 
= Be ) «Milwaukee z 

95 690.13 look for these road signs that 

7 identify the location of heritage 

So oY ine sites and watchable wildlife 

y 5S © WKenosha sites. 

City % chicago 
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HE ‘Al I 4 me oe < 

Roy Show =a 
es ae ae ER ae 

It's as simple as hopping in the [ia 5 — 
car and heading out. Every a o 

| corner of the state offers a5 
| vistas, forests, river v: alleys, A blaze of color waits around every turn. 

| farm fields and pumpkin 2 The Great Divide Scenic Byway 
i" . The wooded hills of the Chequamegon 

patches with resplendent fall National Forest are transformed into a 

color. brilliant canvas, providing some of the 

state’s best color touring. Highway 77 ; 

1 Apostle Islands National traverses the forest and passes through 
Lakeshore/Lake Superior Shoreline lake country, with 29 miles (from Hayward 

Foliage lines the Lake Superior Shoreline to Glidden) designated as a scenic byway. 
dp alone Highways from Supenion to (715/762-2461, 715/264-2511, 
| Ashland. Highlights include colorful 715/634-4821) 

| woodlands, the wild Brule River, the Red 

| Cliff Indian Reservation and a great view of 3 Northeastern Wisconsin's Forests 
the Apostle Islands National Lakeshore. and Waterfalls 
(715/779-3397; www.nps.gov) Thousands of pristine lakes surround 

drivers in the Northern Highland-American 

iS Legion State Forest. The Nicolet National 
Se 6 2a2) Forest is brilliant, and the rivers of 

# ere Lf a4 ff Marinette County feature 12 waterfalls, one 

= zi il rr es of the largest concentrations statewide. 

Frcs = ad 3 (1-800-236-6681; www.dnr.state.wi.us) 

ah 7” ba <é gee = 4 Door County 
af “aera eo _ a Door County's enchanting Lene: 

-_ I “ie Le fe # erupts with color. The county boasts more 

ae : £ : bse ade a miles of shoreline, state parks and 

ee oe +4 Ps of eee eee lighthouses than any other in the United 

i ee Fes PA ar ce et. States. Plus, fall hues provide a glorious 
A 64 gue Bog -_— ek ie Pa aaa backdrop for fruit orchards, artist colonies 
ye lao! “tf ee eae © and coastal towns. 
A ee ee LARA (1-80()-52-RELAX, 920/743-4456; 

| Raspbery island Lightouse inthe poste stands: raw go ecountyvacations.com) 
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5 The Great River Road 8 Ethnic Settlements & Old World 

Offering some of the best scenery of any History 
drive in the country, Wisconsin’s Great A tour of southwest Wisconsin’s rolling hills 
River Road, Highway 35, follows the course and valleys combines dramatic scenery 
of the Mississippi River for approximately _ with historic sites and the small towns of 
240 miles from Dickeyville to Prescott. The | Monroe, New Glarus, Mineral Point, 

river bluffs dazzle with color. Towns up Belmont and Platteville. 
and down the route celebrate the fall (1-800-947-2799) 
harvest with festivals. (1-800-372-2737) = SEARS RUHR 

6 Devil’s Lake State Park and the ; 4 3 So 
Baraboo Hills oo SE 3 Be ss 

The beauty of Devil’s Lake State Park is <a ge inti oe | ee 
intensified by fall’s color show. Five-mile- ERSUSSRINIME cps Ue ase os aks 
long South Shore Road/South Lake Road a 
winds through the park and boasts 500- ee 
foot bluffs, rugged hills and a crystalline ibe CC ae 
lake. (608/356-8301; www.dar.state.wi.us) ee 72h iat 

7 Spring Green Valley Tour a \ — Se 
The drive along Highway 23 between Riviera Park on Lake Geneva. 

Dodgeville and Spring Green is one of the 

most scenic in southwest Wisconsin. 9 Lake Geneva 
Taliesin, architect Frank Lloyd Wright's The charming area of Lake Geneva offers 
home, is built in the hills of the Wisconsin _Several paved rustic roads that blaze with 
River Valley, The House on the Rock’s colorama - all off Highway 50. The 10- 
Infinity Room, a 218-foot-long glass mile-long South Road treats drivers to 

walkway, stretches over the Wyoming Valley, Views of farmland, glacial Kettle Moraine 
156 feet below. (1-800-947-2799) topography and antique rail fencing. Snake 

Road winds past historic mansions of 

22 another era. Cranberry Road features curvy, | 
oa _ hilly terrain that stretches past marshes and 

2, wildlife. (1-800-345-1020) a 

SuReaes ee, ‘g : © 10 Kettle Moraine Scenic Drive 
ee ian eee [= .5% Maples and sumacs burst into bold red 
re | along this 125-mile route, marked by green actteecant see a Re OT % Gee aD 

=" 9 =~ acorn-shaped signs. It connects the 
p= 9 F Northern and Southern units of the Kettle 
S————— Fe, Moraine State Forest. In the Northern Unit, 

ee 60-foot-tall Parnell Tower boasts an ideal 
ee |. vantage point; farther south, Holy Hill 

es ae ee ee i yields a remarkable perspective on the 
4 ® colorful countryside. (414/594-6200, 

Pe Se ee NEE SE: 920/533-8322) 
Bluffs along the Wisconsin River Valley, near Spring Green. 

: : imei 
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Fall is Wisconsin’s festival way y ay 
season, when the bounty of the == ad | 
harvest calls communities to = B \ : 
celebration. From apples, hae 7 Ng 3 
cranberries and wine to ethnic Indian Summer Festival in Mise September 10-12. = 

traditions, people statewide find 4 5-4, annual Wine and Harvest 
plenty of reasons for revelry. Festival in Cedarburg, Sept. 18-19 

Grape-spitting and apple-bobbing contests, 

11 Dane County Farmer’s Market in _a “Swine on Harvest Moon” pig roast, a 
Madison, through the first week in farmer’s market and horse-drawn wagon 
November rides are all part of this old-fashioned, 
Held each Saturday on the Capitol Square, family-friendly event. (1-800-587-1386; 

the outdoor market boasts an impressive www.cedarburg.org) 

array of bakery, cheeses, fresh produce, 

and other farm products. 15 Harvest Festival in Eau Claire, 
(1-800-373-6376; www.madfarmmktorg) Sept. 18-19 

Visitors to this festival find displays of fine 
12 Indian Summer in Milwaukee, art and antiques, gourmet food, a fall 

Sept. 10-12 harvest market and live entertainment. 
Native American flute and drum music, (1-888-523-FUNN; eauclaire-info.com) 

powerful dancing, colorful costumes and 

fun are featured in the largest Native 16 27th Annual Cranberry Festival in 
American festival in the nation. Enjoy craft  Warrens, Sept. 24-26 
demonstrations and traditional American Tour flooded cranberry bogs, sample 
Indian foods. (1-800-837-FEST: cranberry products from pies to jams, 

www.ndiansummer.org) browse hundreds of antique and arts and 

crafts booths, and delight in a festival 
13 Bavarian Oktoberfest in parade, (608/378-4200) 
Milwaukee, Sept 11-12, 18-19 and 
25-26 17 Octoberfest in Appleton, Sept. 25 
The oldest Oktoberfest in the Midwest This is Wisconsin’s largest one-day festival, 
showcases traditional Bavarian culture. with four entertainment stages, hundreds of 

Brass bands, “Schuhplattler” dancers, arts and crafts booths, food and family 

sing-alongs, yodeling, and hearty German activities. (920/734-3377; 

foods and beer. (414/462-9147) www.appletondowntown.org) 

8



18 Annual Apple Festival in Gays 22 Wollersheim Winery Grape Stomp 
Mills, Sept. 25-26 Festival in Prairie du Sac, Oct. 2-3 

More than 20,000 people flock to this Enjoy the grape stomping, grape-spitting 

annual event. In the heart of apple country, and cork toss contests; then taste the fruits 

enjoy all kinds of apple products, arts and _of the wine makers’ labor. 

crafts displays, a parade and a flea market. _ (1-800-VIP-WINE; www.wollersheim.com) 

(608/735-4341, 608/735-4810) ee Heke Pg x CoE si 

19 Apple Festival in Bayfield, Sept. ee a a 2 lo es 

30-Oct. 3 an WN Ae Pay 
On the shores of Lake Superior, Bayfield wee AS Sea 4 a 
celebrates the local apple harvest. Travelers ) Oy = : > coe cay 

find all kinds of apple treats, from gourmet “Ax PF: Wee le 
pies and strudels to sundaes and cider. 8h ef We i : 
(1-800-447-4094; wwv.bayfield.org) 6 (a 

20 La Crosse Oktoberfest, Oct. 1-7 ths a | la = 
An annual harvest celebration steeped in es yy | “4 f 

German tradition. Authentic German food, aay + es — = 

music, arts and crafts, parades, carnival me - es y ¢ 

rides and a 100-mile bike race are just Ca aa ~ ae ens 

some of the festivities. (608/784-FEST; ed ee 
www.oktoberfestusa.com) 23 Autumn Harvest Fest in Wisconsin 

a Dells, Oct. 14-17 

21 20th Annual Cranberry Fest in Pumpkin-carving and scarecrow-stuffing 
Eagle River, Oct. 2-3 fale ides and anime and 

Come see the “World’s Largest Cranberry ee wee 
ent E crafts fair amuse people of all ages. 

Cheesecake.” Visitors can eat, drink, wear, (1-800-22-DELLS: www.wisdells.com) 

bake and decorate with cranberries and eae ie 
tour the bogs to see the harvest. 24 Studio Tour of Working Artisans, 
(1-800-359-6315; www.eagle-river.com) Oct. 15-17 

Warrens Cranberry Festival, September 24-26 ae 5 te - ee a 
(=> e 7 ‘ ‘ollow a map to the studios of more than 
: SO at : e 35 artisans in four communities. Spring 

3 =—= Green/Dodgeville (608/588-7049), 
‘ oy Mineral Point (608/987-2963), and 

ae i, os Baraboo (608/356-7805). 

| ‘es \ i Wig 2 25 Autumn on the Farms in Eagle, 
a A) Pik fr. Oct. 16-17 

G NEHA am hl i x Experience the rhythms of a fall day on 
rox Se INS C t= several 19th century farmsteads at Old 

; hy i) wee € World Wisconsin, an outdoor living history 

| ff | - @ Mc yy = museum. Period costumes, cooking, winter 

a 4 ¥  ~__ Storage and fieldwork methods. 
va { at a) Z (414/594-6300) 

= A! 9
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: < Se 28 Ice Age Trail, from Potawatomi 

PS ac State Park in Door County to 
a M EY \ IKE Interstate Park in St. Croix Falls 

WM, Hikers can travel more than 600 miles 

F a Re: an through 31 Wisconsin counties to see 

With spe re) cular colors imprints of melting glaciers and dazzling 
dcri P a Bee; hues. (414/278-8518, 1-800-227-0046; 

and crisp autumn air, it’s a wwwiceagetrail.org) 

E erfect time to explore the 29 Peninsula State Park in Door 
state on foot. County 

2 Sarg gp — A hike along nearly 20 miles of trails 

See Soe Se reveals hardwood forests and towering 
eS ce limestone bluffs that overlook this popular 

: eS a Eee park's vast sandy beaches. (920/868-3258; 
Eee ae : 7 www.dnr.state.wi.us) 

ae eS \7 aa 30 Perrot State Park in Trempealeau 
: oS ep ES Brady's Bluff offers one of the best views of 
Re se Se. spectacular fall color and great sunsets 

ies ee: along the Mississippi River. (608/534- 
4 jj a Aye ‘ Sq 6409; www.dnr:state.wi.us) 

Ae sae ie g en 31 Norskedalen Nature and 
a Oe ee. Heritage Center in Coon Valley 
= ew gee. Four miles of hiking trails wind through 

eee ee > 400 acres untouched by glaciers. Fearless 
BE 4 a sca & trekkers are invited to brave the “Goulees 

Copper Falls State Park, near Ashland on the in the Coulees” Haunted Halloween Hike, 

North Country Scenic Trail. Oct. 28-29, (608/452-3424) 

26 Rainbow Lake Wilderness Area, 
North Country National Scenic Trail 32 Wyalusing State Park in Bagley 
near Drummond Walkers can catch sight of wild turkeys, 

| Five wilderness lakes nestled in the woods _ eagles, deer and other wildlife in this 
provide a surprise for hikers along this 6- __2,673-acre park which overlooks the 
mile trail in the Chequamegon National Mississippi and Wisconsin rivers. Indian 

Forest. (715/762-2461) mounds and caves can be seen on its 

7 wien let National vores! variety of trails. (608/996-2261; 
icolet National Forest, ; 

headquarters in Rhinelander seprvewyaliing om) 
Thirty-two designated hiking trails through E : 

this expansive northeastern forest K Cee information about 

| showcase classic Northwoods scenery — hiking locations, contact the 
tall hardwoods and pines, rock Wisconsin Department of 

| outcroppings and open meadows. Natural Resources Bureau of 

| (715/479-2827; www.ls.fed.us/r9/cnnf) Parks and Recreation at 
608/266-2181. 
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36 Necedah National Wildlife Refuge 
in Necedah 

Part of the historic glacial Lake Wisconsin, 

ee te , this 44,000-acre refuge attracts thousands 
: ac, = of migrating Canada geese, Tundra swans 

a SSS + = and ducks, (608/565-2551; 
AS Se & www.ws.gov/r3pao/necedah/) | 

Winged silhouettes at sunset. 

37 Trempealeau National Wildlife | 
ca — Refuge in Trempealeau 
ae \ y ILD IN This 5,700-acre refuge, surrounded by the 
e x \\ Pr Mississippi and Trempealeau rivers, | 

ENN provides feeding and resting areas for 
~~ SCONSIN migrating ducks, geese and swans. An 

observation deck overlooks the marsh. 

Hundreds of thousands of (608/539-2311) 

migr ating geese and other 38 Horicon Marsh in Horicon 

birds flock to the state’s Horicon Marsh is known worldwide for its 
fields and wetlands before migrations of birds and waterfowl. Each 

aan e fall, more than 250,000 migrating Canada 

continuing on their seasonal geese, ducks, swans, cranes and heron find 

migrations. respite in the marsh’s 32,000 acres of 

wetlands. (920/387-7860, 

33 Crex Meadows Wildlife Area in 1-800-937-9123; www.dnr.state.wi.us) 
Grantsburg & rei, UN 

Each October, Sandhill cranes, Canada and = 4 a ag 
Snow geese, ducks and eagles flock to this A co — 
30,000-acre preserve of marsh, woodlands 2) a ay =, v6 \S 
and prairies. (715/463-2896) a Dy En 

ra \ 

34 swan Watch at Rieck’s Lake Park (4@@ Sy) (6P3 ao | ae 
in Alma mary Ris iy a = es 

Nearly 3,000 migrating Tundra swans and oe . ; ao Pa 
other waterfowl, passengers on the < \ _—_ ae 
Mississippi River Valley “flyway,” rest here SS ans = 
annually — where the Buffalo River joins Male Wood ducks — festooned in color. 

the Mississippi — from mid-October lectins i 

through November. (608/685-4249, oi Marsh Wildlife Area in 

608/005 350 te View more than 60,000 Canada geese. 
35 Sandhill Wildlife Area in Babcock ‘Theresa Marsh is also the seasonal home to 
Early risers have the best view of the 3,000 __ several species of waterfowl and other 

to 5,000 Sandhill cranes that gather at birds, including Great Blue herons, marsh 

Gallagher Marsh from mid- to late October. _ hawks and common egrets. 

(715/884-2437) (414/670-3400) 

i
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Jy 4 a ’ 42 Red Cedar & Chippewa River State 
ioe Trails 

4 r 1) Take-in the autumn glory of these two scenic 
ae 3 L ral i J , CLOSE river valleys between Eau Claire and 

 antrn D Menomonie. 34 miles of converted rail-trails 
ie NIN YY MED i : 

_OPPAIND ld SONAL cis232-2631, 800/344-3866 
wee a 3 www.eauclaire-info.com) 

Wiscomsin’s acclaimed 43 Mountain-Bay State Trail 
“rails-to-trails” biking network Wind through Amish settlements, farmland, 
offers smooth ridi ng, while woodland and marshes for 83 miles hon 

; Green Bay to Wausau. (715/261-1550; 

more challenging off-road www.co.marathon.wi.us/parks/) 

paths lead straight into the AA Bitoy-Sparta State Trail 
thick of fall’s glory. ‘A 32-mile ride through three century-old 

nos coeur peransomersccnecmammmseencome  ‘tilWay tunnels, small towns and wooded 
ee he ae Ree e2 valleys, (608/463-7109; wwwelroywi.com). 
ees Wipe ce Se. At Onalaska, it connects to the 21-mile La eS Spee Se ae eee ke i ee 

= ne ; La Be Crosse River Trail (800/354-BIKE), and 
ene me cS =. ee Re 24-mile Great River Trail (608/463-7109). 

a a err es ss 45 Lake Monona Loop 
: 3 aS wa a4 oe A 12-mile scenic route around the lake and 

—_ ar me 0 fa, [= YY through Olbrich Park. One of many cycling 

at — a Fe, " br Ex Fa = - gems in Madison. (608/255-2537) 

oS ASI 2 ee 46 Sugar River State Trail 
z Wiel ct haw a F a /¥ So A delightful 23-mile roll along the Sugar 
ee re it rea LS: River from New Glarus, Wisconsin’s “Little 

ee ‘ ie) ee \: == Switzerland,” to Broadhead. (608/527-2334) 
a | —, Ai 

eee 47 Chequamegon Area Mountain Bike 
ee Assn. (CAMBA) Trail System 

‘ Fall biking along the Wisconsin River. Six off-road trail clusters cover more than 

300 miles in the Chequamegon National 
4O Gandy Dancer State Trail Forest of northwestern Wisconsin. 
A 47-mile converted rail-trail through (800/533-7454; www.cable4fun.com/camba) 

northwestern woodlands and small towns. 
(800/788-3164; 800/222-7655; 48 Greenbush and New Fane Trails 

www.mwd.com/burnett/) A pair of challenging off-road trails in the 

colorful Northern Unit of the scenic Kettle 

41 Bearskin-Hiawatha State Trails Moraine State Forest. (414/626-2116) 
A pair of converted rail-trails totaling 24 

miles between Minocqua and Tomahawk. For a free copy of the 

Enjoy scenic Northwoods lake country and Wisconsin Biking Guide, 

plenty of wildlife. (715/385-2727) call 800/432-8747. 

12
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ae ae 53 Grandad Bluff 
&, Ne a Aa This bluff just outside La Crosse towers 540 

ae as feet above the Mississippi River and 
o *’ EE H commands spectacular panoramas of the 

: takes a city, river and countryside below. 

; 2 ae (800/658-9424, 608/782-2366; 
he oN Q www.couleeweb.com/laxparkrec) 

: Chequamegon National Forest, near Mellen. ‘ 54 Blue Mound State Park 

} gee * Visible from miles around, the mound at 
i ty this state park in south-central Wisconsin is 
aa a 4d L WS an ideal spot for veiwing fall colors. 

ee a Cy : Ap (608/437-5711; www.dnr:state.wi.us) 
oa ae 

0 M OVE 55 Holy Hill 

A longtime favorite, this religious shrine in 

Some of the best places to take Hubertus stands 1,335 feet above sea level, 
‘ < a providing stunning views. (414/628-1838) in the beauty of Wisconsin’s 

brilliant fall landscape are on | 
high ground. ee. 
49 Penokee Overlook Sp ee MS Ans (li, a 

Amid the Chequamegon National Forest, a a A. a ce et e coe if aes i 
this overlook about four miles west of ¥; Be En, a © 

Mellen provides a wonderful 20-mile view Xe if a Ee eee Apes 3 
of the Penokee Mountain Range in a k cen x % ied WORE ak ae 

northern Wisconsin. (715/264-2511) ee ay || ore > ad a 

50 Timms Hill NN Are VO itn iE 
In central Wisconsin, this hill near Ogema Holy Hil, near Hubertus ae oom 
rises 1,952 feet above sea level — the 

highest point in the state. (715/339-4505) i ae eee dis the highest point 

51 Rib Mountain State Park in Waukesha County at 1,233 feet. A 45- 

A 60-foot observation tower at this park foot observation tower offers striking views. 

near Wausau overlooks the Wisconsin River (414/646-3025) 
Valley. (715/842-2522; www.darstate.wi.us) 57 EAA Ain Adventure Mnccuil 

52 Highground Veterans Memorial For an even higher vantage point, fall color 
Park seekers may opt to take an airplane ride. 

Near Neillsville, this park, atop a ridge For a dose of nostalgia, this world-renown 

overlooks a half-million acres of forested museum in Oshkosh offers rides aboard a 

glacial terrain. (715/743-4224, 1929 Ford TriMotor plane. Call in advance 
www.thehighground.org) for a flight schedule. (920/426-4886; 

www.eaa.org) 
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59 Vista Fleet Cruises in Superior 
A narrated 1-3/4-hour tour offers 

NT remarkable views of the Duluth-Superior 

harbor, a historic lighthouse and a 

; waterfowl nesting habitat. Lunch, dinner 

VIEW and moonlight cruises are also available. 
Through mid-October. (715/394-6846, 

Fora rel @ way to 218/722-6218; www.isitduluth.com/vista) 

experience the full spectrum of - pamiteman : 
5 5 . xperience the memorable Apostle Islands 

Wisconsin’s fall colors, climb through narrated tours. Sights include 
aboard a boat or train. lighthouses, sea caves and shipwrecks. 

Z ne Mid-May through mid-October. 

Ee eee (715/779-3925, 1-800-323-7619, 
Hee Ae Pg ees.) wwapostleisiand.com) 
Lee mney Wa Scare PTS) 

ie peek se 8 a. : 61 Chippewa Queen Tours in 

ee The 25-mile narrated excursion unveils 

‘ Satie Ses a es dramatic color and abundant wildlife on 
i sa eb na sell i ae ies es es 
zo | ees _ ~~ miles of undeveloped shoreline ani 
a _Castands, Through Oct. 3. (715/462-3874; 

: — _"_ Wwwtreelandresorts.com) 

ee ——™___ 6.2 Upper and Lower Dells Boat 
“Wok 4 __ Tours in Wisconsin Dells : 

ee i = fe SF ____ Tours of the upper and lower dells reveal 
5 A ——_——_“ hidden canyons and towering sandstone 

ee eae — Cliffs complemented by brilliant fall 
ee & foliage. Mid-April through October, 
SONA Pada Rae crea 8 (608/254-8555; 

Balle ofthe Lake, lake Geneta vy dlls. com/boattourhtml) 

CRUISES ’ 2 
58 Geneva Lake Cruise Line in Lake 5 cot 
Geneva 3 g re 

The turn-of-the-century replica steamer 3 ‘a ro is 

Belle of the Lake offers narrated cruises Ps yas pe Sas 
with fascinating views of the grand estates se oi: ris is Ie "ae ay ix 
that ring Geneva Lake. Or ride along on Eat bes 
one of the few remaining U.S. Mail boat a so aid 

delivery routes in the United States. Late —. | 

April through October. (1-800-558-5911; = 2S 

wwwegenevaonline.com/~glcl/) Upper and Lower Dells Boat Tours, Wisconsin Dells 
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63 Original Wisconsin Ducks in TRAIN EXCURSIONS 
Wisconsin Dells 

Riders are treated to 8-1/2 miles of fun and ©8 Mid-Continent Steam Train 
adventure on land and water aboard the Autumn Color Tours in North 
famous amphibious World War II “Ducks.” pecan - 

Tours wind through colorful scenery on the au 20 ad Tarn oles en ean ae 
Wisconsin River. Lake Delton and for a journey through the scenic Baraboo 

wilderness trails. Through Nov. 7. ae Nails, Sigh aul a ee a ; 
; : : ‘ormer mining oasis and now a ghost town. 

(608/254-8751; www.wisdells.com/ducks) Oct. 2 and 9. (608/522-4261: 

64 Wilderness Cruises in Hazelhurst — www.mcrwy.com) 

Passengers aboard the 76-foot Wilderness g 

Queen can enjoy the breathtaking beauty of 3 * 

the Willow Flowage. Sightseeing, luncheon = € 

and dinners cruises available. Through Oct. ?| _,—<——ig AN] 

3. (1-800-472-1516 ext. 971, iS > SY = 2. 
715/453-3310 ext. 971) #7 4 ‘Le | e Wes 

65 The Boathouses of Vilas County in ET I - ie a 

Eagle River = ad p Bees 2k fe ay 

Elegant and unique 100-year-old eal je Ke 

boathouses dot the shorelines of Eagle : a a 

River's chain of 28 lakes. Boat and pontoon My Va 
rentals are available. Through mid-October. : . == 
(715/479-8575, 1-800-359-6315) ee 

66 Chief Waupaca Steamwheeler in ‘Autumn color steam train, North Freedom 

Waupaca 

This steamwheeler floats guests along eight 69 Kettle Moraine Steam Train in 
of 22 lakes that form the breathtaking North Lake 

Chain 0’ Lakes. Three 1-1/2 hour narrated A 50-minute nostalgic steam-powered 
tours are offered daily; private charters are tound trip from North Lake to Merton 
available. Through mid-October, (715/258- Provides a vibrant array of fall colors. 
2866; www.clearwaterharbor.com) Sundays in September, Labor Day, first four 

weekends in October. (414/782-8074) 
67 Julia Belle Swain Steamboat Tours 
in La Crosse 70 Osceola & St. Croix Valley Railway 
Recall the gracious style of a bygone era in Osceola 

aboard this replica of a classic 1800s Vintage steam and diesel passenger trains 

steam-operated stern paddle wheeler, one __‘te-create the experience of rail passenger 
of only six of its kind on the Mississippi service of the 1940s and 50s. The ride 
River. Through Oct. 24. (1-800-815-1005, along the stunning St. Croix River displays 

608/784-4882; wwwjuliabelle.com) beautiful fall colors. Saturdays and Sundays 

through Oct. 24. (1-800-711-2591; 

www.mtmuseum.org) 
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MorE FREE 
WISCONSIN TRAVEL GUIDES 

Wiséonsir) Dey Ag een 
ton § ; : bein shee 

> ae 

LOM Coa OE 
For information about all the skiing, sledding, 
snowmobiling and events you can pack into a 

Wisconsin getaway, call for our free 
Winter Event & Recreation Guide.
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