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Special insert: Groundwater: Wisconsin’s buried treasure 
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=a 5 RS 2. A burst of yellow glory 
ae pe | E) ‘ Anita Carpenter 

e ae. ul . . : 
a Wet soils flush with dark greens and bright blossoms when the marsh 
Bee) i : 

a es oh | ay Lis marigolds bloom. 

ae | i ‘ me | 4 Take a field day 
7 Yy y Bl Christine Tanzer 

OEY = Choose a hike, tour or paddle from these 77 weekend field trips. 

| z " 
2 4a & 13 Bundling up the borer 

as om. OPE 3 ‘ 
Po FO i Michael Skwarok Re = ; 

Bbc Containing firewood is key to staving off the emerald ash borer. 
: Se ne TEES 2 

aa Center supplement — 
Se r Groundwater: Wisconsin’s buried treasure 

2 Laura Chern and Natasha Kassulke 

J Pe ’, Drink up the reasons to cherish and protect groundwater. 

cing, a 17 Threshold of pane 
. William Mueller and Scott Diehl 

Collisions with windows kill a lot of songbirds. We can reduce the losses. 

ee = 20 Early signals of recovery? 
oes g DNR communications staff 
re <= . : : 

eal oe fe Are yellow perch inching back from a 15-year decline? c 
a pk fete ys 20 & 4 hh 3 

23, Small for one, and one for small 
. Kathryn A. Kahler 

Fe a We have a lot to learn from and about small mammals. 

ee 28 Readers Write 
ee fn ee a 

a eT Cie - ee i ee i 31 Acapital treat 
re ag Da ae Maureen Mecozzi 

¥ ih Ae bo Se e g Traveler takes a taste test of some of the food capitals of Wisconsin. 
j f Pens aS’ 
e Ne ee eee 

Ns ct ‘ Hei SOR NE FRONT COVER: Field trips provide a hands-on BACK COVER: Yellow water crowfoot, a member of the 
maf Ae Oe SS ~~ experience to see outdoor resources in the buttercup family, emerges from a swale at Richwood 
RAK eS oo ee | S company of leaders who manage them for public Bottoms State Natural Area in Richland County. For more 
BP Pa ISS an ONO Wale’ S enjoyment. While canoeing the Bark River on a information, contact the State Natural Areas Program, 

field trip last July, Ben Lima of Milton carefully Bureau of Endangered Resources, DNR, P.O. Box 7921, 

clinched a common musk turtle. Madison, WI 53707 or visit dnr.wi.gov/org/land/er/sna. 
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: 71 hee Book a weekend hike, tour or paddle from April gaemm through October. 

Christine Tanzer Ca 

ant a little sound advice? Take we 
a hike! Please consider joining  &. 

; PS 
us for one of the 77 day trips — \ Figg 

: Pe ask g 
guided eS af af. 

Sie esis 6S a tg hs 3 
walks, tours and a ae ae seg go. lg e 

leisurely paddles — (i= o=="< | =< a . 
led by naturalists << 7 | i PA We, Tae a 

and DNR staff who “\&* _, =e 
‘ * . lt j f eee pag 

enjoy noting the plants, a . wi TN 
. ; C5 all 

animals, progress and “46 i ae ce 
: ° j 4 ‘i . Pod 

challenges in managing natural \ Nye ae 
° : a5 psf! - ee 

resources. These trips are i A oe |) “a 
annually coordinated by the > ae = ry “ 
Natural Resources Foundation fim.” >» > sl ie 
of Wisconsin, celebrating its ‘Se a crear 

: : : AE ate le \ N 
20th anniversary this spring. te S32 " 

Many trips visit State Natural A a “ee baal os A 
: PB cose 8 

Areas, noted asSNAsinthe om» “geeua wea cae et Z 
4 . Oo ye EH. SSE = 

listings on the following pages. “asa aman wee mo 

Note these 77 trips are arranged people show these limits in the listing. Details and directions will be sent to 

chronologically from April through Oc- Canoe and kayak trips are especially registrants two weeks before each trip. 

tober. Assume these day trips fallon popular. Please only request one such Fees are nonrefundable if you cancel, but 

Saturdays unless otherwise noted. The _ trip per family or group. parties on waiting lists that can’t be ac- 

physical demands of each trip are noted Clip out or photocopy the registra- commodated will receive refunds. 

by the color tint behind each trip num- tion form and fill it out in pen. List the You can check if trips still have space 

ber: orange — accessible to people with trip number and number of people in available at the Natural Resources Foun- 

walking disabilities; green — easy, short your party. Tally any per person fees for dation website, www.nrfwis.org, or call 

travel on level terrain; blue — average _ those few trips that are fundraisers or toll-free (866) 264-4096 after 5 p.m. A 

hike with a few hills; red — steeper ter- charge for providing lunch, bus, boat or recording provides trip updates. Further 
rain, more vigorous workout, or a_ canoe rentals. Calculate total costs, in- questions? Call me on Wednesdays 

longer trip. clude an annual $35 trip registration, 2" (603) 2os.so487or send e-mail . 
Space is limited and trips fill quickly and please mail one check payable to the SIS ED Ec USI ale Wins aE 

ona first-come, first-served basis. Trips Natural Resources Foundation of Wis- Christine Tanzer is field trip coordinator for the 

that can accommodate fewer than 20 _consin to the address indicated. Natural Resources Foundation of Wisconsin. | 
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(G.) Blufftops of Rush Creek SNA 
cee & ~ Savor breathtaking vistas of the 
4 Mississippi River while enjoying 

“Se Accessible oak woods, hillside prairies, 
ae Be 0 Pa spring wildflowers and peak 

disabilities spring bird migration. 
eet Steep hills. 

| ey Friday, May 12,9 a.m.-1 p.m. 

47 ae | © e Ferryville, Crawford Co. 

arya 0° ¢ Craig Thompson & Armund be J | Easy, short Bartz, leaders * Limit: 15 
ee 4 6 travel on 

asa ea aa pe level ie | & ean 7. ) Birds of Sandhill 
| [ares Tour the Sandhill and Wood 

rey | Bel & County Wildlife Area by carpool 

with stops to see sandhill cranes, 
Qa 7 = Tage */ An average trumpeter swans, ducks, grouse, 
oe \ hiketaithval turkeys and migrating songbirds. 

eT] | few hills May 13, 10 a.m.-2 p.m. 
66 

aay [=F :jrm Rois ener eee lsl Fy | 
9 Pe] s 8 Le hooks o 8, Logan Creek ramble — 

Sena [ 3) Steeper terrain, Door shore 
rf] | bee a longer hike or Ramble through the hardwood 

canoe trip with a forests and cedar/hemlocks of 
ew smallrapids this satellite of Ridges Sanctuary 

SNA. Learn about geology and 

ecology ofthe Door County 
shore. 

1. Owls and night birds gorge cut into the Baraboo Hills. May 13, 1-3 p.m. 
Venture into the nighttime world Choose session A or B. * Jacksonport, Door Co. 

of White River Marsh to discover A. April 29, 9 a.m.-noon Karen Newbern, leader 

“who” is going bump in the night! B. May 6,9 a.m.-noon Limit: 15 

An evening filled with the aerial ¢Baraboo, Sauk Co. 

display of American woodcock ¢ David Bouche, leader 9. Effigy mounds of the 
and the sounds of owls, bitterns, ~ Wisconsin River Valley 

rails and frogs. 4. Maple syrup making Travel back in time to learn about 
April 29, 6-10:30 p.m. Savor the taste and enjoy maple agricultural methods of the 

Princeton, Green Lake Co. syrup making in the beautiful mound builders. Enjoy the 

e Andy Paulios, leader ¢ Limit: 12 maple grove of MacKenzie panoramic river valley and visit 

Environmental Center. the Ho-Chunk Bison Farm. 
2. Prairie chicken booming May 7, 9 a.m.-noon May 13, 10 a.m.- 2 p.m. 

Marvel at the courtship dances of ¢ Poynette, Columbia Co. ° Muscoda, Grant Co. 

greater prairie chickens froma ¢ Derek Duane, leader © Robert Salzer & Mark Cupp, 
blind on their booming grounds. leaders ¢ Cost: $10 
Have breakfast, then learn more 5. Sunset at Pheasant 

about prairie chicken ecology ona Branch Marsh 10.) Archaeology of Rush Lake SNA 

grassland tour. Enjoy a sunset jaunt with an See artifacts from a recent 

April 29, 4:30-10 a.m. amazing hilltop view. Bask in the archaeological dig at Rush Lake 

Bancroft, Portage Co. sights and sounds of returning SNA and learn about Native 

Jim Keir & Kate Brashear, leaders birds and frogs. Americans who lived in the area 
eLimit: 16 ¢ Cost: $15 Thursday, May 11, 6-8:30 p.m. 1,000-2,000 years ago. 

¢ Middleton, Dane Co. May 13,9 a.m.-3 p.m. 
3. ) Parfrey’s Glen SNA ¢ Pat Trochlell & Tom Bernthal, ° Waukau, Winnebago Co. 

Explore the natural and human leaders ¢ Norman Meinholz & 
history of this spectacular 100-foot Kent Dickerson, leaders 
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re Revenue (icaweoal al|Mc iawn | engi of 
f ates eran PB) car coat cs 

a 5 16.) Bluebirds and other cavity- 

ms c oo nesting birds 

= : : f cS oe bs, 1s n Get a true bird’s-eye view 

— . oo monitoring nesting bluebirds, 

eo ee =. i = tree swallows, chickadees and 
aa 7 : a wrens at Governor Nelson State 

——- ‘ A = re Park. Learn how to attract these 
=——— es — birds to nest in your yard. 
== aN —— = May 20, 9-11:30 a.m. 

=<, ao === —— == e Waunakee, Dane Co. 

S c\ ; 4 —— —S ae — e Marianne Jenson & Jim Stich, 

——~ et A fe — ———— = = leaders ¢ Limit: 15 

7 <—--._ = ee a ( 17.) Elk calf search 
= ; Fi a a Venture with elk biologists radio- 

— —e s Ptircan caine rmecte near) a tracking adult elk cows in the 
ae a ? rd Cue ms ition cient ta 8g Chequamegon-Nicolet Forest. 
ae See Cea surroundings. Some trips. — z Then sweep through the area to 

: sa a3 provide canoes and kayaks,-on others Zz c 
Sree POUT om seh Cte iB g search for elk calves. Bring your 

& es aes camera! You may elect to attend 
for 1 or 2 days of a single week- 

41.) canoe Navarino Wildlife Area mossy glens normally off-limits end session (note on your form). 

View wildlife up-close as we to the public. You must bring 9 a.m.-5 p.m. each day. 

paddle several flowages of the your own canoe or kayak. Expe- A. May 20-21 ¢ B. May 27-28 

beautiful Navarino Wildlife Area. rienced paddlers only. Col ane mune 
Learn about history, ecology and Friday, May 19, 9 a.m.-1 p.m. . Clam Lake, Ashland Co. 

management along the way. Some ¢ Wisconsin Dells, Adams Co. ° Laine Stowell & Matt McKay, 

canoes provided. Indicate on form ¢ Thomas Meyer, leader leaders ¢ Limit: 10 

if you need one. ° Limit: 12 
May 13,9 a.m.-noon 18. Orchids and boreal forest 

© Shiocton, Outagamie Co. 14. Funk Dam removal and of Moonlight Bay 
° Tim Ewing, leader wetland restoration Fringed orchids, rare plants and 

© Cost: $5 © Limit: 20 Funk Dam was removed 15 geology await as we blaze a trail 

years ago, leaving behind won- through a boreal forest and 

(42) Beauty of Green County SNAs derful wetlands. Learn about emerge at Moonlight Bay 

Enjoy a hillside of shooting stars this restoration process and hike Bedrock Beach SNA. 

and pasqueflowers at Oliver along the Ice Age Trail through a May 27, 1:30-4:30 p.m. 

Prairie SNA. Then cool off in the gorgeous maple woods. * Baileys Harbor, Door Co. 

shade of Abraham’s Woods SNA, Friday, May 19, 10 a.m.-2 p.m. ° Mark Martin, leader 

a rich forest of sugar maple * Oconomowoc, Waukesha Co. - 
renowned for its spring wildflow- ¢ Thomas Boos & Bill Sturtevant, 19. Franklin Park CSE) SNA 

ers. Finally listen for grassland leaders flowers and birds ; 

birds at Muralt Bluff Prairie SNA. EGY) eRe pose and migra- 
Friday, May 19, 9 a.m.-noon 15.)Crex Meadows prairie birds tory birds as we hike under the 

¢ Albany, Green Co. and flowers towering canopy of open-grown 
¢ Dawn Hinebaugh & Christina Explore Crex Meadows and oaks. Learn about this rare oak 

Isenring, leaders enjoy blooming lupine, phlox Spee 
and spiderwort as sparrows, May 27, 9-11 a.m. 

13. Dells by land and water warblers and upland sandpipers ¢ Franklin, Milwaukee Co. 

Paddle past spectacular sandstone fly about. © Owen Boyle & Paul Kortebein, 

formations on a three-mile stretch May 20, 10 a.m.-1 p.m. leaders ¢ Limit: 15 

of the Dells of the Wisconsin River ° Grantsburg, Burnett Co. 
SNA. Stop and hike through * Jim Hoefler, leader 
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: Sa) 3 i SOLES 
<= @ ea hae 

20) Rare plants of Red Banks ey oor ee VA? ae ae 
Alvar SNA CUM mcd ec ien 2 ‘4 te ee ee a ire OGLE 

trip #27 0 See the 4 sf Py Si ae ye 

Marvel at rare plants as we explore Niagara Escakpmenitt: LORS ob: IE 

the unique alvar community. - \ ’ 5 SE RET Ere ie 

| i ne phew t = c PS oe a2? es aoe 

Friday, June 2, 9 a.m.-noon Hn Biss Y : ce pice aa 3 
¢ New Franken, Brown Co. Mh E *n x ni : p bane ee aS eG 

Patrick Robinson, leader Aaa r Pee 8 Je as pees aoa 

¢ Limit: 15 wie SS ee . * pe PMNS par ee s 
: 5 SEO SSA Nic ih nated oo 

21.) Canoe Horicon Marsh ie ae Ne TaN ~~ Pe PG aes pe age 

Learn re marsh ee the ee ee ee e ue re a one Me , 

amazing heron rookery and view Bee a Serer pice Qe 

an array of wildlife as you paddle | = —=aq5=>Neean ; Ba eis ns oe <a) RiaN os se. we 

through this scenic wetland of in- Re * S25 Peon Se =e , ge 8. ar Bk Sect 

ternational importance. Canoe and ae 8 ae eS ee USS Er Z CaS cay 

kayak rental available on-site. 5 ee nt era Mg cen ke ee I ehh et me 
June 3, 8:30 a.m.-3:30 p.m. pe poten PONS Roars 4 ee SEa = 

¢ Horicon, Dodge Co. ~ ae Sea ae Whey am S PP ext sai ie 

¢ Brenda Hill & Bill Volkert, Sai SN tae a5 ay Ce i Chen ; 
leaders See A a tk Se a : Ee ‘ i 3 3 ee 4 ‘= : 

ae ea ce " ay ee ; ve ae Nae 
22.) Sea kayak through a Lake ie | Ger GS See” Gyo) : we | 

| Superior estuary see GE a So] ie PPR Wes SS es 

Enjoy a six-mile paddle past ws eS ae (te gee. 

steep wooded shores, unique Caen  "N esl , ... lee ep. \ ~~ ey aa 

wetlands, and meandering } w bs Pe \ 4" oNee Q== 4 a \4 < 

tributary bays in the remote a= eZ a) \ aa ee S— ty Noyes = mer? i e 

St. Louis River Streambank A pgs | aN NN eeY See ae 2 
Protection Area. Sea kayaks and : = te , oe : XX = ae 4 Ni cy 3 
instruction provided by outfitter. i ob = i s Sm ees ‘ee oe = 5 

Beginners welcome! ‘ 3c ee a Gi <a us = 

June 3,9 a.m.-4 p.m. 

¢ Superior, Douglas Co. Meadow SNA, of course! 27.) Niagara Escarpment geotourism 
* Frank Koshere, leader June 3, 10:30 a.m.-1 p.m. Learn about this ridge of rock that 
° Limit: 18 © Cost: $65 kayak ¢ Wild Rose, Waushara Co. extends from eastern Lake Win- 

rental, $25 if bringing your own * Joe & Rebecca Henry, leaders nebago to Niagara Falls. Explore 

kayak and gear. ¢ Limit: 15 | cultural, environmental, economic 
and aesthetic aspects of tourism 

23) Brule Valley glacial features 25, Hiking Ridgeway Pines SNA along the escarpment. 
auto tour Head off-trail to explore relict pine June 3, 10 a.m.-2:30 p.m. 

Drive into the past and envision a forests nestled in southern Wis. © High Cliff State Park, Calumet Co. 

land formed by mile-high ice and June 3) 7All30iam * Shelly Schaetz, Joanne 
covered by a great sea. Discover the * Ridgeway, Iowa Co. Kluessendorf & Thomas Pleger, 

rich geologic history of the Brule ° Matt Zine, leader * Limit: 15 leaders 

Valley. , 

June 3,9 a.m.-3 p.m. 26. Toft Point SNA 28.) Lessons of Little Rock Lake 
° Brule, Douglas Co. Rare wildflowers and nesting birds research 

° Jay Gallagher, leader abound in this old-growth pine Boat about Little Rock Lake and 
and hemlock forest along the rocky learn about the acid rain and 

24.) Karner blue butterflies shores of Lake Michigan’s Door mercury experiments conducted 

Tiptoe through lupines to catch a peninsula. See lichens, mosses and here near UW Trout Lake Research 

glimpse of the rare Karner blue waterfowl. Station. 

butterfly. See many beautiful June 3, 9-noon Tuesday, June 6, 9 -11:30 a.m. 

blooming flowers and learn about ¢ Baileys Harbor, Door Co. ¢ Woodruff, Vilas Co. 

Karner blue biology at the best * Roy Lukes, leader ¢ Tim Kratz, Carl Watras, Susan 

place to see them, Karner Blue ¢ Limit : 20 Knight, Greg Sass & Sandy Gillum, 
| leaders ¢ Limit: 20 
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ee Rey Saunas Pr 7 aa "Boulder Junction, Vilas Co. 
ee Se ok. te a ai — ¢ Heidi Conde & Dan Jacoby, 
i. ve jee, ’ See p ce : ete ae a XE. ™ leaders © Limit: 16 

ep ean ee te ty: boar ey a 

e Tae Cd | ee ete EE 33, comstock Bog & Germania 
le cet at go Ste Ng BENE Sy “| Wet Prairie SNAs 

ee S — gi C 8 Ts ihre ee A ec ae, ae Visit two pristine wetlands to | 
“oo es gE td aie es ie “es an es see pitcher plants, sundews, 
Bee es ‘er Pak < i 3 a ae IE 05 Pers i OE Le blazing-star and lobelia. 
Se ae oe * Ig ae ee a Be We) /) June 10, 9:30 a.m.-3 p.m. 
Baie ae ane “hk y peg eke args LoS \ * Montello, Marquette Co. 

on oy ie 0b oo Ss a ae ae ¢ Janeen Laatsch, leader 
ee) cae” ae , mtr St me & dee ° Limit: 15 
2g ; fe, Ale (ae ee ce Se 

a gé, a a PS _ ea ye re 4 34.) Wilson State Tree Nursery 

% 4 PA oN ede e a oe: a 3 , Tour the Wilson State Nurser’ Se ee FE a y | ce , a, 5 AN ? : ee ve age to see what is involved in 
: iy a 7 aN + . ee producing 4-6 million seedlings 
j I : ue me Se ee of 30 different tree species and 
Hh ae wildlife shrubs. 

Hh \ a ee June 10, 10 a.m.-noon 
Ss a a © Boscobel, Grant Co. 

‘ Gi = wip = * Joe Vande Hey & Roger 
: Prod <a Bohringer, leaders 

i : Ar N= [a ee 35.) Chiwaukee Prairie SNA Pe Oe Ma <a gel ao Tread Hoot t | stent He: NF | Se ’ . read among shooting stars as 
Meena , 3 ce (i ‘ you explore the richest prairie in 
BSCE ee , May | see ‘i Wisconsin of more than 400 plant | 
Benes 4 ie alli Pot species. Learn about prairie PTL eTLLe) Tam > LE ay = iP : : Pp 
Une ae \ ‘at Red ea 2 ecology, invasives and manage- 

. A 22 7 2 ment techniques. 

June 10, 9-11:30 a.m. 

@ & ° Camp Douglas, Juneau Co. ¢ Kenosha, Kenosha Co. 

Accessible Easy short | An average | Stoeperterain, ¢ Randy Hoffman, leader ¢ Marty Johnson, Dan Werner, 
lg “ot vee cami Limit: 15 Doug Robinson, & Kevin 

Burdick, leaders 

31. Understanding a river 
29. Goods from the Northwoods Explore the Root River and learn 36. Baxter’s Hollow spring jaunt 

Make your own bark basket and hands-on why it looks the way it Grab your hiking stick for a five- 
balsam wreath. Sustainably har- does, what lives there and what mile hike through this gem of the 
vest balsam bows, birch bark and can be done to protect it. Baraboo Hills! Enjoy the bloom- 
princess pine (club moss), then June 10, 9:30 a.m.-noon ing spring flora in the largest 
return to the Trees For Tomorrow © Racine, Racine Co. dry-mesic forest in Wisconsin. 
facility and use them in making © Craig Helker, leader Steep terrain. 
your projects. - June 10, 10 a.m.-2 p.m. 
Thursday, June 8, 9 a.m.-4 p.m. { $2) Hike and canoe the Northern ¢ Sauk City, Sauk Co. 
° Eagle River, Vilas Co. “> Highlands ¢ Shane Lishawa & Kristin Shy, 
* Colleen Matula, leader See blooming moccasin flowers leaders 

im, and visit Cathedral Point in an zi 

Ne an Biuirr birds, savannas old-growth pine forest. Then jump _| | $7) Eagle banding and Turtle 
and rocks into canoes to paddle Allequash ~~ Flambeau Flowage tour 
Birds abound in this state park. Lake to glimpse a colony of black Visit eagle nests and help band 
Explore rocky, savanna and forest terns. Canoes provided. Bring nestlings. Take a scenic boat 

landscapes, each with its own lifejackets. Intermediate canoe ride through the flowage to see 
unique birdlife. skills required. wildlife and a patterned bog. 
Friday, June 9, 6-11a.m. June 10, 10:30 a.m.-4:30 p.m. Delicious lunch included. This 
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trip is a fundraiser for the eagle June 17, 9:30 a.m.-noon 44.) Apostle Islands boat tour and 
and osprey monitoring program. e Two Rivers, Manitowoc Co. water issues 

June 10, 8:30 a.m.-4 p.m. ¢ Gene Tiser, leader Board the L.L. Smith research ship 

° Mercer, Iron Co. ‘ to tour this beautiful area and hear 
¢ Bruce Bacon & Roger Jasinski 41. Big Bay sand spit and bog about the environmental and cul- 
© Cost: $65 Join us on a journey to Lake tural history of the Apostle Is- 

Superior to a beautiful spit in the lands, then trawl to sample fish. 

38. Trout of Coon Valley Apostle Islands with a bog rich in Sunday, June 18, 1-5 p.m. 
Brook trout are now restored in flora and fauna. * Washburn, Bayfield Co. 
streams they have not swum for June 17, 11 a.m.-1 p.m. ¢ Frank Koshere, Nancy Larson & 

100 years. Come to the “Montana ¢ Madeline Island, Bayfield Co. Dan Rau, leaders © Cost: $15 

of the Midwest” to leam about ¢ Jennifer Birkholz, leader 

trout management. : 45.) Canyons and savannas of 
June 17, 10 a.m.-noon 42. Bike through the northern Rocky Run 

* Coon Valley, Vernon Co. forest Explore gently rolling slopes next 
¢ David Vetrano, leader Pedal a paved forest trail. Enjoy to sheer-walled box canyons of 

| short stops to learn about forestry Rocky Run SNA. See both rare 
39. Purple martins at High Cliff management You can pack a lunch plants and invasive species. 

| State Park and continue on your own after June 24, 9 a.m.-noon 
| Learn the ecology of these interest- the trip. * Wyocena, Columbia Co. 

ing birds as we peer into their nests June 17,9 a.m.-noon * Craig Anderson, leader 

and assist in banding young and ¢ Boulder Junction, Vilas Co. ehimitas 

adults of the colony. e Susan Brisk, leader © Limit: 12 

June 17, 10 a.m.-1 p.m. en geology 

| ¢ Sherwood, Calumet Co. 43.) Willow Flowage hike and cruise Marvel at this recently discovered | 

Dick Nikolai, leader Enjoy a morning hike through a calcareous fen remnant. See more | 

pine forest, then climb aboard a than 200 species of rare plants. | 
40. Life's a beach tour boat to cruise the flowage Tussocky difficult terrain. | 

Explore life along the beaches and and learn about regional history, June 24, 9:30 a.m.-noon | 

dunes of Point Beach SNA, a wildlife and ecology. ° Ft. Atkinson, Jefferson Co. | 

fragile ecosystem that harbors June 17, 10 a.m.-3 p.m. ° Dr. Peter Jacobs, Kim & Dale | 

many rare and endangered plants ¢ Minocqua, Oneida Co. Karow, leaders @ Limit: 17 | 

and animals. Difficult terrain ¢ Tom Shockley, leader ¢ Cost: $15 

\ fe i RN 

Travelers face a variety of gentle rolling slopes, \ a5 Poy asl 
sheer-walled box canyons, rare plants and med Wek r ce 

invasive species on trip #45 to Rocky Run SNA. bt * ee aN h oy “ean, F 

a » yi a ie oy 
. ¥ i y 

oe i Sos | es \ 5 | ¥ 

an q eS id ‘ ; aS 

wi. oh 3 y 7 

it 4 \ ‘aoe ee, a _ r a 
: F 1 MN dt i ipo . a r 74 A 
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 ———m SS aaats ms ee AL) OS Bc eae: 

a ESV lw) aN RY er ae : re ie ; meee sae 
ok 6S yy |, RRS Sa i EONS Ff 
= a c - Aen | ROU R IS Sais | eee ty 

z = gy ie, ye Sa ae kN ie ES ew B Si Rowe te r= A 
= Ea) | Waaerae Meaty DEY ans ee ven ps 

= —S —} -— ORE eo ay as eee) | eae ie ae ee v¢ ; 

—— ————— PAPERS |” OIE CESS RE 
April 2006 9



ee 
% . “2 . 7 - * “ 

: Pls 
a7. Canoe the Flambeau River ee P » Let 55. Wild edible/medicinal plants: 

~~ See wilderness and wildlife 4 a z munch your lunch 
while paddling a flat stretch of a eee =e Traverse the woods to harvest 
the Flambeau River. Learn about Pei % { i | : S edible and medicinal plants then 

the history of this famed water- ri = y eS 4 head to the kitchen to prepare 

shed. Enjoy a short hike at Mason am 4 + — ee, your foraged lunch. 

Creek. (lunch provided) = ad i July 22, 9:30 a.m.-2 p.m. 
June 24,9 a.m.-3 p.m. : a | a ¢ Barneveld, lowa Co. 

¢ Phillips, Price Co. ie f s 6 h6g . ¢ Kelly Kearns & Kate Cooper, 

¢ Heidi Brunkow, leader aS = a. ; leaders ¢ Limit: 15 ¢ Cost: $6 

* Cost: $22 if renting a canoe, ks , = pi ae 7 

otherwise $15 he (1) ae y t 56. Prairie insects and blooms 

Pn a Y (3 a= Look under the hand lens to see 

48, Paddle Cedarburg Bog’s B. . ie . — oe butterflies, leafhoppers, the en- 
“ Mud Lake ei dangered Silphium borer moth 

Wisconsin has over 100 “Mud” —. anni and, of course, blooming flowers 

Lakes — paddle this special one ae at Faville SNA and Tillotson 

ener EOF oe Chi(G het a Cm ares & ees 9:30 
and get an up-close look at its in- Lemna ie ecm) z July 29, s ane oom 
habitants. Some canoes provided, burdock root teaching about ¥ ¢ Lake Mills, Jefferson Co. 
indicate on form if you need one. sa i cut) ae 2 ¢ Joe Henry, leader 

June 24,9 a.m.-1 p.m. pu a 2 al 
e Saukville, Ozaukee Co. 87. Pristine Young Prairie SNA 

¢ Joanne Kline & Alice Thompson, ~~ A portion of Young Prairie SNA 
leaders ¢ Limit: 15 SS Canoe oe. Sinan aupace has never seen a plow. Behold 

cian OiraKee this pristine wet-prairie in full 

49.) Token Creek dam removal Canoe a chain of five connected bloom to see what Wisconsin 
Tour Token Creek Springs to see lakes through boiling springs, looked like before European 
how the dam removal changed this} spring ted lakes ond ‘he pristine settlement. 
site. See a trout-shocking demon- Bopeltake SNA ybungyoutown July 29,9 a.m.-1 p.m. 
stration and do some hiking. canoe and gear. e La Grange, Walworth Co. 

June 24, 9 a.m.-noon July 8, 10 a.m.-2 p.m. ¢ Tom Boos & Pat Trochlell, 

e Sun Prairie, Dane Co. ° eco Co. leaders 

© Scot Stewart, leader cael 

i Ge, . 58. Ferry Bluff’s fantastic stuff 

(50.) Wolf how! 53. Canoe to hidden treasures Adventure off the path to see 
— Enjoy a bus and hiking tour of the of the deep prairies, savannas, woodlands 

Chequamegon National Forest Paddle down the Wisconsin River and amazing blufftop vistas of 

near Clam Lake with a nighttime past bluffs and sandbars to a true the Wisconsin River! Steep 

drive through wolf territory and Wisconsin treasure — a freshwater slopes and off trail. 

stops on back roads to listen for mussel bed. Jump into the cool August 5,9 -11 a.m. 
wolves. Cost includes dinner at at EXD, lore hands-on these ¢ Sauk City, Sauk Co. 
Lakewoods Resort and a donation emazing creabires Bring your own ° Matt Zine, leader © Limit: 15 
to wolf tracking efforts. emocand ges) am 
July 8,3 p.m-midnight July 15,9 a.m.-4 p.m. (59, wild edibles — Betty Crocker 
° Cable, Bayfield Co. ganic Gity Sauleo. “meets Davy Crockett 
¢ Adrian Wydeven, Sarah Boles & ° Kurt Welke & Lisie Kitchel, Venture to McKenzie Creek 
Tom Matthiae) leaders « Cost $40 leaders Wildlife Area and nibble your 

fp, f way learning about edible plants 

51. Orchids at Fair Meadows SNA 54 ernie & Foster Taxes SNe and ecology. Relax around a @ S00 prairie fringed orchids on this Hike the hemlocks as we explore campfire and cook up some of 

privately owned prairie, wetland this cluster of five undeveloped your found bounty. 
Pad cavanna testoration, glacial pothole lakes nestled in a August 5,9 a.m.-noon 

July 8,9 a.m.noon scenic moraine. Off-trail hiking. * Frederic, Polk Co. 

© Milton, Rock Co. Friday, July 21, 8-10 a.m. e Renae & David Paulson, 

¢ Penny & Gary Shackelford, Lee aie i ee leaders 
leaders oi us ae 
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S © @ eS 63. John Muir’s boyhood haunts use. Indicate if you need one or are 
ee Eeay shor fn avenge Seog eae Hike the area of lakes, wetlands, bringing your own. Intermediate 

dieablites ‘ear oe afensnall notte Prairie and savanna where John canoe skills required. 
Muir grew up. Lunch at Observa- Friday, September 15, 11 a.m.- 

60. Wildflowers of Scuppernong tory Hill atop a cedar glade witha 4:30 p.m. 
Marsh spectacular view. © Ontario, Vernon Co. 

Explore a former glacial lake basin August 19, 9:30 a.m.-1:00 p.m. ¢ Hank Kuehling, Dave Siebert & 

that is now a restored 3,500-acre ¢ Montello, Marquette Co. Ron Campbell, leaders © Limit: 18 
low prairie. ¢ Mark Martin, leader an 

August 5,9 a.m.-noon 67. Lunch on Lone Rock 
¢ Eagle, Waukesha Co. 64. Discovering Wisconsin's ~ Enjoy the view from Lone Rock 
¢ Ron Kurowski, leader tallest dune overlooking the vast Quincy 

Venture along the dunes of the Bluff and Wetlands SNA. Then 
61. Badger Army Ammunitions Plant Lake Michigan shore. Hike to a hike three miles through an 

Discover how this land passed hidden trout stream through an oak/pine barrens. Steep climb. 

from vast prairie and Native open meadow to one of the best Friday, September 15, 10 a.m.- 

American settlements, to old beech forests in the state. 3 p.m. 
European farmsteads, to a large September 9, 9 a.m.-2 p.m. e Adams, Adams Co. 

ammunition plant during WWII. ° Whitefish Dunes State Park, ¢ Rebecca Schroeder, leader 
This year ownership will transfer Door Co. ¢ Limit: 15 
again. Find out about the hopes for * Carolyn Rock, leader * Limit: 15 
its future, and glimpse the grass- 68. Fall raptor migration and 

lands and birds that still inhabit 65. Northern Kettle Moraine forests Mississippi prairies 

this changing landscape. This state forest has it all: glacial Observe raptors migrating over- 
August 12,9 a.m.-noon landforms, SNAs, wildlife, recre- head as we hike a bluff prairie 

¢ Baraboo, Sauk Co. ation and forest products. Hike with breathtaking views of the 

° Craig Karr, leader along the Ice Age National Scenic Mississippi River. 

Trail to take it all in. September 16, 9 a.m.-noon 
62. Bats at Neda Mine SNA September 9, 9 a.m.-noon * Cassville, Grant Co. 

Using ultrasound bat detectors, ¢ Campbellsport, Fond du Lac Co. ¢ Richard & Amy Staffen, Bob 

infrared video cameras and your Tim Beyer & Jerry Leiterman, DeMars, leaders ¢ Limit: 15 

own eyes, watch as bats swarm leaders 

outside the Neda Mine exits. A : 69. Migrating monarchs 

rare opportunity to learn firsthand | 66. Canoe the Kickapoo Discover how tagged monarch 
about bat biology where more than Water-carved sandstone cliffs butterflies unlocked the secrets of 
50,000 bats hibernate in a maze of line the banks as we paddle this their migration. Capture, examine 

abandoned mine shafts. winding waterway in Wildcat and tag some of these beautiful 
August 12, 6-10 p.m. Mountain State Park, then hike the migrants as they pass through 
* Horicon, Dodge Co. hemlock forest of Mt. Pisgah SNA. Bong Recreation Area. 

¢ David Redell, leader ¢ Cost: $20 Limited canoes available for free September 16, 1-3 p.m. 

¢ Burlington, Kenosha Co. 

¢ Donna Mosca & Beth 

: i Goeppinger, leaders 

oa roe E Sees ee pane ae inet RN ; ai 70. Water quality and history boat 

a oa iP aay Spe es) a up oe tour of Superior Harbor 
eet rl i a ‘Seder | sg areas mer Ee Come aboard the L.L. Smith 

eee eT i ae a bees, oo pop EEE research vessel to talk about the 
ee i a eee any environmental history and cultural 

fel) i pee ‘ ty development of the Duluth/ 

ss aes { Superior Harbor, including fishing, 

ferences = , shipping and water quality. 
; ) September 16, 9 a.m.-3:30 p.m. 

Trip ne bd Caray FA o Superior, Douglas Gor 

Cec m Oe AM ay S i: 

ELC C CM Mme Lg . alee ‘ | Fs = e Frank Koshere, Nancy Larson, 
Army Ammunition Plant near aa = Dan Rau & Sue O’Halloran, 
Baraboo on trip #61. Be é . ’ z leaders 
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> em “ i 
ee Hy alas ak = ge 2s 
cm 4s os is epee 

<i Pl rs « Pr eee A rare chance to see these beauti- 
a 6 ihe — Sle ful birds. 
“4 € a + ; i a ee—7~— vy September 23, 9 a.m.-3 p.m. 
oe > y Py fe ¢ Grantsburg, Burnett Co. 
a -, # .. : an C sai ; e Pat Manthey, leader 

Nee . ang a et, ae Sats 
PN Fo Oe a ee. Th Baraboo Hills geologic history 

moi : je os F ~~ See the true gems of the Baraboo 

Rei a0 Le 3: i Se 4 , @ Hills. Hike the picturesque bluffs 
DNS uss lei z ese. F sift eS at Devil’s Lake to examine 
RUC on in soe ae s me ake pair i = = : 
Talk about their ( el ae i 8 quartzite, enjoy the beauty of 
OCI i a | ® Y age Fee 2 Parfrey’s Glen and take a rock 

f d a hunting expedition into the Pink 
Lady Quarry. 

m1. Rule Walnut Demonstration with stops to hike into blooming September 23, 9 a.m.-4 p.m. 

“" Forest prairies, hardwood forests, wet- © Devil’s Lake, Sauk Co. 

Enjoy an autumn morning in one lands and sloughs near the mouth ¢ Phil Fauble, leader 

of the highest quality walnut of the Chippewa River. Great - : 

forests in the state learning birding! 1. Gifts of the glaciers 

about silviculture, timber stand September 23, 9:45 a.m.-3:30 p.m. ~~ Enjoy the view atop Dundee 
improvement, deer exclosures ¢ Durand, Pepin Co. Mountain and hear how glaciers 

and more. ¢ Karen Voss, Kris Johansen, created the geologic features of 

September 23, 9 a.m.-noon Dr. Nate Molldrem, Gary Corkill the Northern Kettle Moraine State 

e Edmund, Iowa Co. & Deborah Freund, leaders Forest. 

¢ Tom Hill, Jason Sable, Bill © Cost: $8 October 7, 9:30-11:30 a.m. 

Carlson, leaders ¢ Dundee, Fond du Lac Co. 

am 73. Trumpeter swans in autumn ¢ Jackie Scharfenberg, leader 

72.) Train ride into Tiffany Bottoms Watch trumpeter swan parents Gn 
~~ Prairie SNA and cygnets swim, forage and 76, Autumn dells hike 

Ride in an antique open-air train rest on the lakes of Crex Meadows. ' Stretch your legs on a “power- 
re ree ree acre eect es Sere ol meni | ee ein Pee eee Soiree we hike” through areas of the Dells 

5 z : of the Wisconsin River SNA not 

S ign Uu Pp fo fa fi el d ida] p I normally accessible to the public. 
Spectacular gorges, mossy glens 

IPS a ik al and rare plants await on a strenu- 

ous, fast-paced hike on steep, off 
StreeteNdd rece ser seenn ane SiC eee ee trailiterreint 

A . Friday, October 20, 9 a.m.-2 p.m. 

ee ° en Dells, Ca (Goy 

Phone (daytime) (evening) ¢ Thomas Meyer, leader 

email (77. Digital outdoor photography 
L ~~ Learn about digital photography 

I would like to attend the following trip(s): mithiantndooniectareabont 

a 3 digital equipment, image exposure 

Trip#_____ # of People ____x Trip Fee _______=— §___ a conor Then tenure 

Trip# # of People x Trip Fee =eoeG into the field for one-on-one in- 

struction as you try your hand 

Trip#. # of People x Trip Fee. = $ at photographing outdoor scenes 
near Horicon Marsh. For inter- 

Trip Registration Fee: pec mediate photographers who have 

NRF renewal or donation ($15, $25, $50, $100) $ gone digital or are interested in 
making the jump. 

Total Enclosed § eee October 21, noon-sunset 

Make checks payable to Natural Resources Foundation of Wisconsin Ne eee ee 
Mail completed form and check to: NRF Field Trips, P.O. Box 2317, Madison, WI 53701. ° Dave Edwards, leader MM 
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Containing firewood is an important plank in 

staving off a spreading forest pest. 
Michael Skwarok 

ust as towering elms and spread- ey on qe eases harmful to both forests and urban 
ing American chestnuts were top- ee ac yn landscapes as well as explaining the 

pled by tiny fungi, so too foresters ae “a, 420 ~Ssétransmission route through firewood. 
are concerned that ash trees in the é eZ Fn (eae 
Great Lakes region are threatened y is: oat - P44 The latest beetle invasion 

by a new tree killer. The emerald ash ey om gees 

borer, an imported beetle from Asia, has © pavio CaPPAERT WWW.FORESTRYIMAGES.ORG Emerald ash borer was first identified in 
killed millions of ash trees in southeast- a3 ie ss - the Detroit area in the summer of 2002, 

ern Michigan and in nearby counties \ 2a ay ee though investigators believe it arrived as 

of Indiana and Ohio. Infestations have «A Re A ee much as a decade earlier in ash wood 
also spread into Ontario, Canada and ey Se hee | AA Ge from Asia used to stabilize cargo in air- 

just last September jumped across Lake |) ki jee co oe oN Bie i ae planes or seafaring ships. The beetles’ 

Michigan and were discovered at Brim- Pe iar See A er numbers multiplied in that time in a core 
ley State Park on the eastern edge of MW Ss Naat sau ata) area of infestation that included six coun- 

SEES SRR We Bia Ae Pe . . 
the Upper Peninsula. Other isolated @755 a8 tN Ce pe 4G ties. Ash trees began to die and now, 

pockets have also spread throughout @hsqo 3s ar pus  e nearly four years after EAB was identi- 
Lower Michigan’s forests and urban @E% is Sy ee ah rae fied, the species is blamed for the deaths 

RPE ean CEM Mea Sok Stik Sey Jat a f 
landscapes. yon oe wee Bed aes of more than 15 million ash trees in 

Wisconsin foresters and other experts ghee ee © ox aes ea ee 623, Michigan, Indiana, Ohio and Ontario. 

believe it won't be long before the emer- Pia x ee Re oh aires oe The adult borer is only one-third to 
ee RCE TE EES REBUN anaheim | . 

ald ash borer (EAB) shows up here. And fi figs: oS ee ae See one-half inch long. Metallic emerald 
the popular opinion is that when it sur- #2 ee ae tie green wings cover a bronze, slender, 
faces, EAB may tunnel into the state |>==="sies7ae ge HO” Saieeee! _ bullet-shaped body. When it emerges in 
under the bark of a piece of ash firewood, | Bee ee i= SCRA 2 the late spring, it chews a 1/8-inch-wide 
the likely cause of infestations in Michi- aN came”. ge 2 hole shaped like a capital “D.” Adults 

gan and elsewhere outside of the ground Py = z emerge from mid-May through 

zero hot spot in Detroit. : i - 2 , August and live three to four 

Armed with that knowledge, Wiscon- [§ P —— — 7) weeks feeding, mating and 
sin authorities have stepped up ef- Z : — a eo] pe) laying eggs. A female can lay 

i pre : : 
forts to educate the public ae , a 60-90 eggs inserting them a 

about pests and dis- TOP: The emerald ash borer, aboutithe size of a ‘ a few ata time 
Ce a gar ts ct more'than 15 million ‘ 
BCU Cum eC CLC RRs zat = " 
CD OTe SUT BEL uci LeU) SS : 

: ePIC UE OR EME mt ee Unc cutis mS AY n 
una Vet peg!) me oN 

& oe CERO Uae UT 91a a 
Sa a Oe Pa MU CHG OSC MUTT UTC TNE a 

Z a CUCU eau ac Ue | | ny 1 . 
; Pecos aA i ‘ a 

ge Fa Cae oy \ As. \ ee . 

EYES: as ee ! a SN * ~~ AS be 

a MA rE. By \ SS AN : 2 le a “ a ay vi , aw XN 3 

a eee ae CaN. \a a 
ae a 1 \ ao se April 20008) Mi 

oe Cy f a es 
8 Wa ae! A <8



into tiny crevices in ash bark to begin _ How firewood gets its legs 

the cycle anew. In cold climates where Pg pS 
a i i et di | 

females may get a late start laying eggs, ae ee eae geet ea q pa | 
(hell neimavicetcall ety mina a truck or trailer can get their hands on eS eG ==) 

phase for an entite year firewood without too much difficulty,” pe GL, 
: ; i A eee aes 

The eggs hatch within one to two ae oer bane eet ane aca wee ee | 
weeks, tunneling through the bark into ease manager at the Wisconsin Depart- oo eae Z 

: . [ ~~. 

the thin cambium layer just beneath the tment of eecaure! inde ang som ie: a So 
surface. In this living layer the white, flat sumer Protection (DATCP). “Pick up a 3 7 

larvae grow to about 1'/ inches and ee phono aa yoqy tnd Clare 4 hs ed z 
RUE ber of firewood dealers. This wood Day em 

carve out winding, S-shaped tunnels that : BXX)  E 
: moves around here as unnoticed as a 5 ia = 

harm, and eventually kill, the tree. As the milletruek ova boat trailer I¢squst part ‘ =e be & a a 
infestation grows and the tunnels be- Bone a dgeape!” Soe renee ae See MM 2 

come more numerous, they cut off the ai P . Btn eet ron d 

flow of water and nutrients, starving the See common Vegi eteas A ra i Retell 
free The borersiattackat fio ere stations, supermarkets, roadside stands, Ces 

é A . P state parks and private campgrounds for 
tree first, causing dieback at the crown. , - 5 7 
As adult beetles emence they remfest the daily or weekend use in campfires. Don’t be a carrier. To lessen the odds 

Gamertrconmnouin' ae aaa Paci Some large retail outlets bundle fire- of transporting emerald ash borer or 
oe a ‘8 ute oe i A, wood in plastic or bind it with twine; an other forest pests on firewood: 

ntwoer Fie oak 8 armful goes for as little as a few dollars. 
Theos oe Doane Firewood has now become the latest 1. Purchase firewood from the same 

er ow ee ae a eee - e target of scientists and state and federal EOC ONC 
fs dareais enormous. Insome places _ fficials concerned over the spread of Cr aL Cy 
iniMuchi san) eatiare Stovera aod harmful, usually exotic, pests and dis- to introduce new pests and dis- 

a destioyins Hid ea eae g] eases that are killing trees in forests, CSUN eu ab 
million an acre. Homeowners may parks and neighborhoods. Regulations 

sometimes share the expense of remov- Cee eee ee OG, aides enna 

ing trees from their backyards and ment in Michigan and Ohio where EAB a 

boulevards. To contain this disease, re- has already spread. Penalties for moving ee ca 
 ovnditreesmmcubecitnen Glcp firewood out of EAB containment areas US OC UC MAC 

into small pieces that measure no more TNS from $1,000 to $250,000 and jail Rea ae et 

than 1x1 inch or the bark and first half time of up to five years. Michigan au- have contracts with local firewood 
inch of the underlying wood must be thorities have firewood checkpoints at cS 

removed and chipped or burned. The @ number of borders including the eu F A 

remainder of the downed trees canbe Mackinac Bridge and the ferry landings eee oe clans ue 
moved and utilized. in Muskegon and Ludington. SC) Rater Teac) LL) 

Anitonntie Aga thalbeditsamtinen It’s not just the emerald ash borer os Soc Le) utr uy 
pest,” said Andrea Diss, DNR forest ento- that concerns foresters and others. ee ee ms Saas 

i ‘ Ses ORTON Lr e SU 
mologist and coordinator of the agency’s. Gypsy moth and the two-lined chestnut ae : eect acter nk 
gypsy moth program. “Ash species there borer are equally adept at spreading in- i ia i 6 en i fc 

i Ee 5 spring and summer, store it under a 
have evolved with EAB and developed festations via firewood, as is the fungus es at Racha oneseane 

natural resistance. They aren't significant- _ that causes oak wilt disease. Gypsy i ate Y a 
. Q i begs irt. Don’t leave any unused pieces 

ly affected by it.” moth is especially transmissible and sen 

“But here in the U.S., it’s a whole | Can move to new locations on just about ane 

different story,” Diss added, “because anything. The female moth lays eggs in PM CK ORCC Rey 

our trees did not evolve with EAB and _ late summer ina sticky, hair-covered : ‘6 an - PER Sone eel 
the insect has no known natural ene- mass about half the size of a golf ball as 3 e pu 

‘ CTE CRIME Lem Lar CN LUE 
mies here.” that adheres to whatever she rests upon s fi 

. . 1 : harmful pests and diseases this 
Efforts to contain EAB in the corein- at the time. Trees, of course, are com- Peering poco ntact ann 

festation area of southeast Michigan _ mon targets, but it’s not unusual to find any Omens te a ce 
have met with limited success. Regula- egg masses in the wheel wells of auto- (momen reer rie 
tions restrict timber products and nurs- | mobiles, boat trailers, children’s out- Fe 
ery stock from moving out of the area, door toys, camping equipment, picnic F 
but people are moving infested fire- _ tables or lawn furniture. 
wood around the state and beyond “Just about anything in your back- 

Michigan’s borders. yard or campsite can play host to a new 
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Pag aaa eee ea hh iH LSS eee «= -EAB in Michigan” said Wisconsin DNR 
PAA adie sh ee glee ey PaSn AE a xa aa)” es Bp Parks Director Willi Morri TOME hs Cet ret ee By Bes: a aes See er cceyd 
aS ae is Pg mest. H F y fe ae eee Zee Ss Given last fall’s discovery of the beetle 

AY: LETS Re BLS s Ae “i eer ; Se in the ULP,, it looks like it’s only a matter 

Pahdaats i lh tea = Ea : i H % = 55 an Oe Sia. ee ras & of time before EAB shows up here. We're 

Be BA Bs 53, Le i ‘ EeeVEE Sees ae is <a a © Sh charged with protecting our public lands 
in naa ba 7 oa ie 4h A Se 4 ae eee Cone es SS ce to the best of our abilities, and this step 
i ny z a os ee \ at is “Ss ve = 5 cree seers Se will help keep the emerald ash borer out 

ae iP hae 7 rea ue ft 4 83 ae re ay : “aby of our public campgrounds for as long as 
, a see iy ys ‘ yt i Se ee Se e Ae Soe (peelels,” Morrissey said. 

ee ts ea ie va 1 , rs = a Se a Ny 4 ‘We hope that private and county-run 
4 ~ : pee ms aN Rh E aa Cos SS hss ce rn parks and campgrounds will also take a 

Le hey ee re EAN YS \ \ Beha Ho SF % A ; oe firm position on the sources and use of 
eplgiee oT PAS BY Pee ee 8) See firewood on their properties,” Morrisse 

OUR AMgS A eh Nt , ae} - ‘a ary PM. added. fe : 
ASO EAT ey ie DN id 34 i i an 8 ee , Me & ; Salt 3 Federal properties already forbid the 
ee A ) ie ye is ae AN: ‘ao * e. es SaaS use of ash firewood at Wisconsin camp- 
iN ane ae foun es Pa ee aS * 3 Sites within the Chequamegon-Nicolet 

aarer larvae eur the thin eran iver ‘ey . The whitish iene ane out winding acre ae ee see eee 

under the bark. tunnels that cut off the flow of water and Sena Makeshore c 
nutrients, starving the tree from top to bottom Scientists and regulators in Wisconsin 
over two to three years. have been working on early detection 

ae f Rees edie plans for EAB and are ready to act quick- 
ace ee ees: a a E 7% el dies ly. DATCP is developing the authority to 

rao’ 4 oy £4 Sit) by. a Je 4 issue quarantines and restrict wood 
as tie 7; “35 3 Ws Ly ae ‘Pe KS movement out of counties. In states 

a7, a 3d Pe Se rg e bag Me Zz * ee ge without such rules, the ous govern- 

oe ee. i BES IP im a TS Zeger ment through the USDA’s Animal Plant 

a wi a (ire a Ye, ew Pe GE os. bia #6 ye £=— —_—sHealth Inspection Service (APHIS) can 

a wc Ki ¥ wy § _F ee a ‘ ee es c issue quarantines affecting residents and 

3S bez Me B Pe ig es a2 eee 2 CD ussiinessseess across the entire state. ie s ee ; _ gs pe oe > zo wo. | The Wisconsin response plan includes 
a Eig 3 | i a& my J. — : a Fg comments from the timber and pulp in- 
porises ee y 5 oP e y 3 ea: es a ae dustries, private arborists, Native Ameri- 
as ml : > ea: 2b : ; = % y a ee Pa | |g can officials and local governments. 

i ee Se a. eS Aaa eal pees DATCP would lead the response and 

Stopping EAB in an infested area can be a huge, expensive undertaking. In Michigan, all infected ash rely on expertise from various other 

trees were cut down, trucked to a marshalling area, chipped, then burned to try and contain the pest. agencies and professionals. 

Such eradication steps are costly. Our efforts to stop EAB spread through tree monitoring, inspections DNR foresters have been setting traps 
and banning the movement of firewood are both prudent and economical by comparison. to detect emerald ash borer since 2004. 

batch of gypsy moths,” Diss said. “If One destination where campers are _ Forest health experts conducted visual 
those items are mobile, there’s the chance _ likely to bring in firewood from un- _ surveys of all state parks that year and 
that you could be giving the motheggsa known sources is the state park system. “trap trees” were prepared in 12 loca- 
free ride to anew home.” Beginning in 2006, campers visiting Wis- __ tions, 10 of them on state forestland. A 

consin state parks will be dissuaded _ trap tree has a strip of bark removed and 

Watching out and planning for a from bringing in their own firewood and _asticky gel applied above and below the 
border crossing asked to buy campfire wood inside the wound. The open wound attracts all 

park or from local businesses just out- _ kinds of insects — including any nearby 
“We've known for a long time that some _ side the park. Those vendors will be re- | emerald ash borers — which would be 
of these insects and diseases were mov- _ quired to show they are only selling fire- trapped in the gel as insects deposit eggs 
ing around on firewood,” said JaneCum- _ wood that’s cut from a nearby source. on the wounded tree. 

mings Carlson, DNR forest health coor- Minnesota is considering a similar With some local assistance, trees at 

dinator. “We try to educate folks and —_ approach in its parks and other Midwest private and county campgrounds in 
deal with the problem. Emerald ash __ states will be watching with interest. northeastern Wisconsin nearest the area 

borer is so costly to manage and so po- “We realize this may be an unpopular where EAB was found in Michigan 

tentially devastating that we have to __ policy for some of our guests, but the _are also inspected periodically. In 2005, 
ratchet up our efforts.” fact is infested firewood is spreading the survey was expanded to include 
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5 iS oa — ag 7 ee urban settings ash varieties (green and 
fe ge vo ae ae , we white) are the second most common 

es : ‘s iN.) / L\ eg Cy species behind Norway maples. Ashes 
rae >. . nu Dron, \ \ 0 ees | We grow quickly and do well against such 

4 Rua ‘ . i oF as ~ \ mee "A KY | 

<3f ; K Nie wr? J | EP (| urban hazards as salt runoff from roads. 

Pe : Cant T] 1G 4 / ) /s#i fig Coincidentally, they are resistant to de- 
a & ; re = Vij ee = foliation caused by the gypsy moth and 
ig Ret a remo eiseases I <=. when Dutch elm disease ravaged many 

=~ iit a spi tlh hese Uy / ms 22 4 communities, homeowners and urban 
i Bee imit the amount of firewood you move within the state yy 30 feet sc i ; \ EP to trcumount thet yout we onyourtaps Uy i _ @ foresters replaced those trees with ash. 

YS \ RSs a anger ods moe ay ) Gos ee Je Finding ash borer in city t Id 
' 1 Ht on F Mort leave any unused firewood eee ES es ag ht 8 a pees cod cy MB Snietoercinmte a Zo “gee again dramatically change the look of our 

at AEG Seootntes A we , “— %2) communities and neighborhoods. 
y en ait bees ¢ Aci —> | SSO a q T ~ s 

A .) Wa 8 a > FAGe Ce ee When an infestation is discovered, 
ey mM A. * a os it’s not just infected trees that need to 

as ee eh _fammtreSttzone 2 “24 come down,” Walker explained. “To 
— ‘oe he SS ae al MS Nay le > d slow disease spread, all ash trees within a 
—~ fg Ra 7 Ac one-half mile radius of infected trees are 

> Ya PR EL: » z od : se 
cae = Beer esc F : I d. If fe 

eee A 6 Tae NCU MM SLO LOL LULA cel LCD LOS a pe ae ea cae Pood pre = 

5 LZ > ier CMa ey PCM Tei OMe Lcmer Ture eM ecm MLcrToa & iscovered, authorities would strip bark 

Se 2 BUS Reso advising campers to get their firewood locally, banning some 2 from several nearby ash trees and moni- 
bl Lae E Mina ee nt) COM ELTA Meese MTU My CEU SMU Le Cee LoL eM eee LOL) = tor them for signs that EAB had spread. 

Res ae we Doon CT ESN pests around the state or across state borders. 8 If discovered, a more drastic eradication 

F p : plan would begin. You can see how that 
etection trees along the Lower Wis- _ learned a great deal about the native in- — would quickly become an issue for more 

consin Riverway and visual surveys sects infesting our ash trees,”Cummings —_ than just the homeowner where the 
at 101 private and county campgrounds —_ Carlson said. emerald ash borer was found.” 
A coe ea eS ‘cae Walker is quick to add that new treat- 

otal of 2, rees were surveye , = nae ; ; ; int 

last year, including some on oe Arresting disease in city trees ee TES eee eat, 8 response to an infestation might in the 
forgo os Wisconsin’s forests contain approxi- near future look much different from 

We didn’t find any EAB and we mately 717 million ash trees. Andin — tactics Michigan employed just a few 
years ago. 

Keeping an eye on ash Everyone working to contain EAB in 

es Saat the upper Midwest realizes that chang- 

om eh cl b MY ya) ca ing people’s habits with firewood is 

a Oe eS rags K\\” Ash trees that are getting weaker (declining) going to take a concerted effort. Many 
Ba APS Ode BR a i i 
Re el oe he Ay can show the same symptoms from emerald ash people heat with wood. Some are using 
tye ht As & ene bg) borer that they show from several other stress outdoor wood-burning furnaces to cut 
ee ol s . Ne "A re AW, (factors and diseases. Nevertheless, if your ash heating costs and many more enjoy a fire 
NOC ee ies i Maa ia Li, _ trees show three or more of the signs below, in home fireplaces. But most of that wood 
hee Pics ha NUT ARAL _ . 

s a " q ie 7 Please immediately report these symptoms to comes from local sources. Taking fire- 
wa Ne) u Paes fp 1) mt ¥ CN «© the Wisconsin Department of Agriculture, Trade wood to distant campsites appears to be 
secon: Cote ge ND i ‘ . 
Sep ML OTN i oN 1. a much more common route for hasten- Ne Cee a ihe and Consumer Protection at 1-800-462-2803 h te for hast 
Ay eal ay eo Pie ing the spread of invasive species like the 
~ Le) oe io v7 EA A. v ee Hy yellowing crown or branches dying back at emerald ash borer more quickly. 
Gs + | Sn RS Z . ae e 
aw ere’ pe Naa the top of the tree Controlling or containing EAB is 

nie . ae Ei a dying tree that sprouts new growth from going to require just a little attention from 
ae Le cS the trunk or near the base a whole lot of people,” Walker said. “It’s 
ier ee ON ee et ig (so ay) SBS ae Se ~)- El heavy woodpecker activity on the tree ne ee) rk, but we need to change a 
Ley a 3 Ra gh couple habits and be aware. People need 

cae Sa eo) Se G the presence of small, D-shaped holes to understand that their actions are an 
RAT RMB ke a PS 7 " Bn ot ru te ae a (i about 1/8” wide important factor in either containing or 

POM. ‘we! Sta NN ‘oy ee « : . . une e Bs a SS i eS fy winding tunnels underneath the bark spreading insect-borne diseases carried 
: ee A e . 5 ” wy 

cen | ee BcIoK, va [Gl bullet-shaped, iridescent green beetles 3 firewood. o 
eat ah Tag Sa ar present from June to August a 
oY Vee 2 Michael Skwarok is a DNR communicator and 

Vie: Seance Ze = educator working on forest pest and environ- ers Pee Nb. ae : 5 1g ON J p 

Ja TE OA IE) aL Be = mental issues. 
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Walking on wate ...ccccscesceen 2 ; oe Zy ee ee ee 

Using groundwater ...............3-6 oe et (7 ee | 4 LC Sapa 
tie se NYS OY Pe | op 

How a well WOrkS .....:.c:sseeseeD ee \ wy | ae bthion ae a 

Understanding Bee | eg e a an % ns ‘ea eae ne 
thelresource. =, es yy - ‘ ee 

BRrSS oe ney ees ee Co Aap 2 ee Yee ae 

i in’ i : teen - ——oe Wisconsin's aquifers ..............8-9 a ae fi Te 
eo ree ee fi Wee agg Papi ee 

Threats to PEE ED: Ny ae tn HS ef Be Pee 
groundwater ...............10-18 eo San Rise See 

ss ae ee Pa: s 

Groundwater and a fee MN : os RS < 2 
land use in the Vay N\ | | N & i A PAN =, lee 
water cycle (poster)...........16-17 FALLIN rE ome cn. _ 

Protecting the resource.....19-24 Groundwater in Wisconsin is indeed a treasure. But like all 
Beebe our natural bounties, it is a treasure whose high value must 
cure eaeat c be sustained not by accident but by purpose. 

dine andhicc ee eS 8 — 1983, “Groundwater: Wisconsin's buried treasure 

Where can | get 7 atching trout in crisp clear streams, shooting the rapids in a canoe, lazing 
answers to my questions around the lake in an inner tube, quenching your thirst on a hot summer 
about groundwater?..............29 day — none of these activities would be possible without groundwater. 
H : For most of us in Wisconsin, the water we drink, wash with, float on and 

ow safe is my ue : Les ee 
“Ls > - fish in comes from right below our feet. Groundwater is Wisconsin’‘s invisible re- drinking water? ................30-31 - : : : : 

source — our buried treasure. “Groundwater: Wisconsin's buried treasure” was 

Groundwater glossary.............32 first published in 1983 to educate citizens about the resource we use every day but 

; can’t see. Later versions of the publication highlighted actions state agencies and 

eee Bolarace apbeaiin the giessa1y.on individuals were taking to safeguard groundwater. In 2006, we look back at the 
progress made and look forward to new challenges in protecting the ground- 

water resource. It seems fitting that we return to the original title for this new ver- 

sion of “Groundwater: Wisconsin's buried treasure.” 

6 ws ons Perspectives on groundwater 
buried treasure 
$008¢ e0cceeeceseeicceccese In 1983, the only option state agencies had for stopping groundwater polluters 

was litigation under public nuisance laws. The Environmental Protection Agency 

Project cordinere had set health-based drinking water standards for only 16 harmful substances. 
Natasha Kassulke and Laura Chern State agencies were learning more and more about where and how groundwater 

Graphic design: occurred and about how vulnerable the resource was. Our state’s pioneering 

Walabillig & Besteman “Groundwater Law” was passed in 1984 and laid a plan for state agencies to work 
Cover Design: ‘| Bey Wise! Weldbilg becteien together for groundwater protection. ADROP 

s Fast forward to 2006: Wisconsin has 
Front Cover Photos: ear oF (left to right): DNR Photo, Robert Queen, limits for over 100 pollutants that KNOWLEDGE! 

DNR Photo, DNR Photo, (cover) DNR Photo threaten groundwater; anew “Water 

Water drop graphics: Pre A 
Jeanne Gomoll and Dan Wiese Quantity” law to regulate eee and 3} 

: groundwater flow has been studied in 
© 2006 Wisconsin Natural Resources magazine, 

Wisconsin Department of Natural Resources almost every corner of the state. Read on 

Subscribe at www.wnrmag.com to learn about Wisconsin's groundwater, Look for the water drop, your 
PUBL-DG-055-06 how state and local government agencies guide to the truth about 10 
April 2006 work together to protect this precious common groundwater myths! 

resource, and how you can help. ©



Usi dwat 
Wisconsin is water-rich 7 iY ie 

hen it comes to water, state to a depth of 100 feet! 

Ws no place like Wis- : | 
consin. We are water- : | Cray | ~~ . 

rich. Between the mighty cong a clean glace y 
ORM ces of water isn’t as easy | 

Mississippi River and the Great Lakes as turning on the tap! >. | } 
of Michigan and Superior, there are i = : 

more than 15,000 lakes, 7,000 streams —_ In Wisconsin, the quality and quantity [Eee er oe Sa 
and five million acres of wetland. And of groundwater varies from place to Eapeees | A . F 4 BS 
that just scratches the surface. Below _ place. The difference is caused bya . i = : i 

our feet Wisconsin has a buried trea- combination of geology, varying 2 cg 7 Bes 2 op fey fy 
sure — 1.2 quadrillion gallons of precipitation and use. Cities and © e fH ° a my | . gf ; 

groundwater. It’s hard to grasp just — towns in the north central and north- = ‘x - a sit = 

how much water is stored under- eastern third of Wisconsin receive the 3 Fajge ee ee, ; Pi ks { 
ground unless you look at how much most precipitation in the state, but 2/j/% x ow Ct 3 

we use every day: they are underlain by crystalline sen A wees i fe Za i | 

Muneinal 330 million : coe ean E Seed r4 Ty a 
drinking water gallons/day pred x We 5 i ee | e& ai 

(all uses) i yg Po 2 Se a = <a 
oe 7H Bg GR) ay 

Commercial/ 256 million eh eo ee sch, a) aoe 
industrial use gallons/day 2 — \ 5 eee: Tse ileal hae glee 

£ ez Pe 3 Cuaeiiees i = 4 

Livestock 100 million Ue Be. oe ‘ud pends 
gallons/day ee eit ad; : 5 aa 

=e Bu @ ae ) <’ ‘state. In areas where water moves 
Irrigation 182 million J ’ 7 | | through aquifers very slowly, private 
Gummerenly) ... sallonzeey 5 Le ~! wells can still yield enough water for 
Home use 205 million a a | | residential use. You can drill a hole 

gallons/day ay ¥ j just about anywhere in Wisconsin and 

2 Mah, F z find water. But is this water drink- 

TOTAL 1,073 million i f u 2 able? Groundwater can be contami- 

gallons/day t a | F nated in several ways, which you'll 

— USGS statistics estimates * read about here. But you'll also read 
Pure, healthy groundwater is vital to our about how you can take action at 

me present, past and future economies. (above) i Z e 

Each year about 29 trillion gallons An artesian well at the Nevin Fish Hatchery. home to protect Wisconsin’s buried 
of water fall as rain or snow on Wis- _ (right) A Beloit mineral spring 1873-79. treasure. 
consin‘s 36 million acres. Plants and 

animals consume some, some returns bedrock, a type of rock formation no- The worth of water 

to the atmosphere through evapora- _torious for yielding only small quanti- 

tion and transpiration by plants, ties of water. Even though there may _!n Wisconsin, about three-fourths of 
and some flows into rivers, lakes and be plenty of rain, finding enough _—_us draw nearly 205 million gallons of 

streams. The rest becomes groundwa- —_ groundwater to supply municipalities | groundwater daily at home to slake 

ter by seeping through the soil and _in these regions can be difficult. thirsts, scrub pots, boil spaghetti and 
into groundwater aquifers. Groundwater levels have been shower. Per person, that’s 55 gallons 

If you could somehow pour all the | going down by hundreds of feet of groundwater per day. 

water below ground on top, you'd around some of Wisconsin's growing How do you use Wisconsin's ample 
need to trade in your ranch house for metropolitan areas buried treasure? Take a look at the 

a houseboat: Wisconsin’s bountiful At last estimate, there were more _ faucet diagram on page 4. 

groundwater could cover the whole — than 850,000 private wells in the Fifty-five gallons of groundwater 

Wisconsin’s buried treasure 3



a cy 

> a view Sar | Shes 

Ved aoe Bac Tee rol 
See ee a Nae none Sai PO enya 

A ee LN Gee iy. LL eh erecting Cr carte ia Malic ae eee ae  £— Gath ° TE Se eae SEN 
0 pA ae a | 2 RR ; 4 mt i a ote » & Xs é 

oe ea \ a eS a eR ieee ee ey ee eatee Se a 
5 LJ “ee ee See el i eens 

ra oe eee RS ay er sor ——  f 
s Ge ee my A RR Fo re ne Re Re | a - 
é ey a ie ee iS a BS 
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2 Rage 8 (above) Personal water use averages Ray , 
a 3 55 gallons per day. That does not include ; He - Sw 

o groundwater used in water parks or “i = . r 
20 Meee eee Ss agriculture. 4 

2 (right) A spring bubbling up in Middleton. & 

bie fp - 4-4-2 Sd = 4 

2 money. Treating used water (referred 

g to as “wastewater”) to stringent stan- 

= B wgeg 8 5 dards of purity strains every budget. 
cEege 32 

gor? 
22428 & : Thirsty cities g ; 

Bo 2 ¢ 8 = & ks ca 
g: * Bs It’s used to fight fires, clean streets, fill 3 
Se 8 ‘ g rn 

3 Ps the local pool, sprinkle golf courses 

8 and parks, drench shade trees, supply * Waukesha County (City of Wauke- 

commercial customers and satisfy the Ror mil oniqallendinencar: 

ap REIen eer ee RE oR easallie needs of thirsty residents at home or hee ‘ 9 p Ne 

Fed but fhe 7 cae costs for ot BUD eis CU nk In guoupt ane to e Rock County (Janesville and Beloit), 

eesti water use. Your communit' Bo oe Reimann 20 million zilees per da 

may have to install ase wells or Weer a I ee ee eos (USGS Sones estimates) : 

are caer ipes to accommodate in- ee eee eeu, The average daily cost to a famil 

creasin tenand Pumping more HEME 9 [SIKeNRelS [EWTS MEET REN of four in ad bese 26 and 

water Fam Fieateon atl valle re- Soe ee ene 35.2 cents — een of only a 

uires ee cee nich costs more Ce eee ee eel few cents since 1983, when ‘rounds 

‘ a oepone County (Madison ialca 28 water: Wisconsin's panied treasure” 

oe ee ree was first published. 

ADROP 
OF 

OED GE >? A fluid economy 

3 bales Win Genlntg tT UPR CHEE A q 4 ? Water is vital to Wisconsin’s economic 
MY T =| : OF DIRECTION. health. It’s part of countless manufac- 

a turing processes, from metal fabrica- 

a GROUNDWATER WAVE LGW tion to paper production to leather 

FROM NORTH TO SOUTH Ow tanning. Some of our most important 

industries — fruit and vegetable pro- 

IN FACT: cessing, cheese-making, dairy farming 
DEPENDING ON LOCATION, GROUNDWATER CAN FL i oe 
IN ANY DIRECTION — BUT USUALLY FOLL OPES! meat processing and brewing — need 

pure, clean groundwater to make the 

4 GROUNDWATER



goods for which Wisconsin is famous. clubs, hairdressers...scores of services requires nine gallons of water. Cars, 

Big operators aren't the only ones —_ and products we use daily depend on __ fast or slow, also guzzle it up: six gal- 

who need this valuable resource. Con- — groundwater. lons of water are needed to produce 

sider your local laundromat, car wash, Food processing soaks it up: pro- one gallon of gasoline. And to manu- 

water bottlers, restaurants, health cessing one can of corn or beans facture that car and put four tires on 

it takes 39,090 gallons of water! 

sass s g ae VO Commercial and industrial compa- 
ce “3 mee, \KY | » “Sen A . ane 

as aoe eee Xi Pe —onies draw over 106 million gallons of 
: ee 0 a i > : = : i ma = groundwater each day from their 

5 Bi SSE: ae 16 = aie 
Pe ee ia $= own wells and use about 150 million 

: - a ee Ba cs fF, gallons more provided by municipal 
aaa ; water systems, according to the USGS. 
Sh, Groundwater is a silent but important 

F : partner in Wisconsin’s economy 

Ae ; because it provides more than one- 

wy co Be third of Wisconsin’s business and 
ea ae ee industrial water needs. 

Se oe ae oes : Wet and wild 

A en a Sate, oma a eG Thousands of tourists visit Wisconsin 
area es RR ORR Se ok GE SS - 5 

Be ek AR os Beeciae Que SRG te Sante each year to enjoy the state’s fabulous 
Ree TOMIN Se on. TARR CoE SNE as ol ee j ee ois gee te ee ae : - water resources. They spent an 

Per ewe No, vi SS Geel z 
in ben res Ba eee oe (left) Rain and snowmelt that seep through 

PRINS ee a | er 2 soil recharge groundwater and are discharged 
ee eee ee: See gy oS eee & to lakes, st rivers and spectacular sight: Be: Sa eee  S a hae = ee poe 3 to lakes, streams, riv pectacular sights 

Be Sm Ne mae Se a Moaaua 2 like Amnicon Falls. 

isconsin has had well regulations since 1936 and today is recognized as a national leader in well protection. 
Well drillers and pump installers must be licensed by the DNR to make sure wells are properly constructed and 
located. 

This figure shows one of many types of private wells constructed in the state. A pump is set inside a drilled and 
“cased” well at a depth well below the level of groundwater. When the pump turns on, water is drawn through open- 

ings in the casing and pushed through pipes 1 

to a pressure tank inside a house. The pres- C| 

sure applied by the tank insures pipes will be ermin-proof 
filled with water when you open the tap. Well Cap |i emer 
Large municipal wells work in a similar 12" | Conduit a 

Ground Surface ae 
manner, but at a much larger scale. Large V a 

water towers use gravity to provide the pres- bd 
sure needed to make water flow into distrib- ie | 

a a s Electric Cable oe Pressure 
ution pipes and finally to homes. ee bel Tank 

To protect public health, private and public Distance shall comply {4 
with NR 812.07, “s}} Sample 

wells must be located far from sources of con- eee ED Eaucet Spats 

tamination. For example, a new private well Check Leesa RPE FIG => Deuibution 

cannot be installed within 250 feet of a ia Wall | Pitless Adapter pes. 

wastewater land application site or within Nie under pressure 5 Lagann mae 
1,200 feet of a landfill. For more information ‘en fe 

i ' z 
on rules governing wells, check out the DNR nd ee eae 2 

Drinking Water and Groundwater webpages Im < Submersible Pump pubme sible pump with g 

at: dnr.wi.gov/org/water/dwg/ | SO ed ee aice 2 
g a 
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estimated $11.8 billion in 2005 alone. ADROP 
That's a lot of fishing, boating and ENOWLEDGE! 

imming. What most see is a favorite UF THIAEIPIHTEE ev GROUNDWATER Le 
: fishing hole, a secret pond with an ex- a V HE sa 

panse of cattails perfect for observing NY l pea = 

herons, or those wild rapids waiting Meese Uist ey Oe tebe Go ° 

tondevoyrthe rat onral’ shelkeyak: #2 GROUNDWATER COMES ALL THE WAY Je th y é , ‘ ¢ a , f é é 6 What visitors don’t see is the ground- FROM CANADA AND LAKE SUPERIOR 6 ; ‘ 6 en 

water flowing into those water 4 ep! 6 

bodies. After seeping through the soil IN FACT: 4 
= ping 3 9g GROUNDWATER ORIGINATES AS LOCAL PRECIPITATION — 

and rock, groundwater discharges in WHICH SEEPS INTO THE GROUND AND REACHES THE WATER TABLE! 

low places where the water table 

. ing a quality product to market 

ae cd i means starting with quality ma- 

an = terials — wholesome, nutritious 

: i ii aD are) alee | ng ! : feed and pure, clean water. 
Seay hae ae . The demand for groundwater 

ee ee ere ee ee es on the farm continues to rise as 
ue ete oe ee ee lee ane eape e ee eee increasing numbers of farmers 

ee install irrigation systems to make 
Fe Ve RRR Se tesa s SUM. Sori s fate aioli SOOO 2, ace aD ROE z 5 
See ee tthe risky business of farming 
BES aes aos 1h Cate IR ENO ei aac SC SLO RRR = am a se : ‘ : 

ye Sennen, AEST eee eg ee eee §=more certain. In 1969, Wisconsin 
SRE. TERR te cge a/ TOUT Ie SRO RRR CESSES SE ice lca ak a a peas ‘ 
Oe ee a had an estimated 105,526 acres 

 ——__ rite farmland. Accorcing 
BO 1 PERI RT Ym EN tas ON Se Ie CAGES TRG ET Oh . Becerra rE . 

es as Se ces ee ee ee to the U.S. Department of Agri- 
aes eas ities See see OT pee a ==, culture, that figure now has risen 

PRE Cs Sa are eR EE arte CD ca I Ca SS eae Sea ; PS Bt eee ee eee = to over 390,000 acres. 
Eee eres Se ee oe Se ee : Ste i re eae RSS oa NR Eco Ree Irrigation equipment uses 
Peerage eee BRIG ic 2a Pea Ok ag ke or OR a aes ee 
rae Oem en a gil arte Sasa eh ak Sacer as about 182 million gallons of 

ee eae oe Acari ee ee eee eeees $= water per day during the grow- 

ee ee ing season, almost all of it 
5 JET ag Re Be See le CEE Ue UP cL inmates § groundwater. On average, eighty 
SRE SE Ae ee ee tins paca res Te ee auaare fe eed a) Ee percent of irrigation water is 
ESS ESN EA A ieee ee ae aco iyrigation well locations Peete a 
SS Dem cpeereeee eens ae See , consumed — it is used by plants 
Sue oe eas POLO S tana |, » Bestest 2 and not returned immediately to 
SELES one TN a us Waeeere = the soil under the fields. 

vor aa : an ot Fed = Much of Wisconsin’s irrigated 
The demand for groundwater rises as farmers 3 fhe | rae | of : f 9 
install irrigation systems to increase their Solas mal eee | acreage is in the relatively flat 10- 
chances for a strong crop, especially during Be 92> By ot =| oe ae county Central Sands area, where the 
times of limited rainfall. Be | ei | og Ae, okt a, tek ; 

Be —a op ge Fees Ps potato is king. The tuber grows well in 

co geen] € og oe r the sandy, loose soil, which needs less 
meets the land surface — streams, : “> Sates a6 plowing and seedbed preparation 

lakes and wetlands. Ba eae S esc than heavier soils and makes for an 
——[ © eee c? aa easy harvest. Water quickly seeps into 
(sal ees & y 

| “sgethae FO os 2 this permeable soil and drains away 
Aquaculture? penskna a g . 

q Cy a eh ue 8 5 almost as fast, allowing the plant roots 
© | ORS a te 2 <= 

Take a short test: A dairy cow produc- See 0,8 AS = to breathe and prevent rot. But the 

ing 100 pounds of milk daily slurps 50 : =o < sandy soil doesn’t hold water well, so 
gallons of water each day to wet her _ that water was groundwater? Ninety- _ irrigation is almost essential to ensure a 

whistle. There are roughly 1,235,000 _ six percent? Good guess! good crop. 

dairy cows in the state. On average Wisconsin's farms use about 100 While irrigation has helped for- 

they each produce 17,800 pounds of _ million gallons of groundwater a day merly marginal lands turn a profit, 

milk per year. How much water will to water stock, maintain a high level there is a cost: Excessive irrigation 

they drink in a year? of sanitation in the milk house and may leach nutrients, fertilizers and 

If you said over 10.9 billion gallons, _ provide all-around cleanliness on the pesticides into groundwater and 

you pass. For extra credit, how much of _ farm. Dairy farmers know that bring- _ lower the water table. @ 
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Understandi 

Recycling water 

ater might be called meets the land surface. The sun causes or “discharge” area, following the 

our most recycled re- evaporation from these surface wa- slope of the water table. In Wiscon- 

source. The water you __ ters, and, as water vapor accumulates sin, the natural movement is from up- 

drink today contains inthe atmosphere and clouds begin land recharge areas (places where 

the same water molecules that to form, the water cycle begins anew. rain or melt water infiltrates the 

flowed in the Nile during the building ground and reaches the water table) 

of the Egyptian pyramids and froze in oO to lowland discharge areas. Most 
: in the move areal he : 

glaciers when mastodons roamed precipitation seeping into the soil 

the earth. Distribution of the earth’s Geology controls the rate of ground- moves only a few miles to the point 

total water supply changes in time water movement. The size of the where it is discharged; in the vast ma- 

and space, but the quantity remains cracks in rocks, the size of the pores _jority of cases, it stays within the same 

constant. between soil and rock particles, and watershed. 

Wisconsin receives an average 30to whether the pores are connected de- Perhaps you've wondered why 

32 inches of precipitation per year. termine the rate at which water some streams continue to flow during 

Seventy-five percent evaporates or moves into, through and out of the dry periods and in winter, when 

transpires through plants and never aquifer. there’s no rainfall. Winter stream 

reaches surface water or groundwater. Water generally moves quickly in flow is largely groundwater discharge 

The six to 10 inches that do not evapo- coarse sand, sometimes as much as__ (called baseflow) that remains at a 

rate immediately or get used by plants several feet per day. Openings be- __ relatively constant temperature year- 

run off into surface waters or soak into tween the grains are large and inter- round — about 50° F. During the 

the ground, depending on local topog- connected, resulting in high perme- —_ winter, groundwater from the sur- 

raphy, soil, land use and vegetation. _ ability. Very fine-grained material like | rounding uplands constantly replen- 

For every inch of water that runs off _ clay has many pores where water can _ishes streams, and most lakes and 

the land to a stream or lake in gently be stored, but the pores are so small wetlands. That same 50° F ground- 

rolling Dane County, three inches seep = that moving water through or out is __ water baseflow is the reason streams 

to the water table. In the sandy plains _ difficult. Clay formations are relatively _ stay icy cold in the summer. 6 

of Portage County, nine inches seep impermeable 

into the ground for each inch running — water may THE WATER CYCLE 

off the land. move only a 

Water distribution is governed bya few inches a MEINE Le <a 

phenomenon known as the hydro- year. Perme- (a 

logic, or water cycle, which is kept in ability in lime- Rain & Snow 

motion by solar energy and gravity. stone, onthe (Precipitation) 

Start with a spring shower. As the rain other hand, Transpiration 
falls to earth, some flows downhill as primarily de- 

runoff into a stream, lake or ocean. pends not on At 

Some evaporates; some is taken up by pore spaces, Vy, y yy, hy 

plants. The rest trickles down through _ but on the size, i f . 

surface soil and rock. This water even- frequency and Evaporation 

tually reaches the water table —the distribution of ‘ : 

top of a saturated zone of soil or fractures and Mac here Lakes & Streams 

rock, called an aquifer. The water cracks. 

contained in the aquifer is ground- Groundwa- 6 

water. Groundwater is discharged to ter is always = 

wetlands, lakes and streams — the moving toward “SUCHIN ENS Z 

low places where the water table —_ a surface outlet é 
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Gaia. 

“== Wisconsin's aquifers 
Sand and gravel aquifer Deo aeun 

The glaciers, formed by the continu- 

ea The sand and gravel aquifer is the sur- ous accumulation of snow, played an 

a San y Sas ~~ face material covering most of the state interesting role in Wisconsin’s geology. 

“ee eos eh 22. except for parts of southwest Wiscon- The snow turned into ice, which reached 

Sy a | sin. It is made up mostly of sand and a maximum thickness of almost two 
; < J : 4 ‘A gravel deposited from glacial ice or in miles. The ice sheet spread over Canada, 
YF Mv *& river floodplains. The glacial deposits and part of it flowed in a general 

- ——— are loose, so they're often referred to as southerly direction toward Wisconsin 

soil — but they include much more than and neighboring states. This ice sheet 

just a few feet of topsoil. These deposits transported a great amount of rock 

are more than 300 feet thick insome debris, called glacial drift. 

Eastern dolomite aquifer groundwater in interconnected cracks 

oe and pores. The water yield from a well in 
a Oca , The eastern dolomite aquifer occurs in this aquifer mostly depends on the num- 

= ae eastern Wisconsin from Door County to _ ber of fractures the well intercepts. As a 

SE, : the Wisconsin-Illinois border. It consists result, it’s not unusual for nearby wells to 

ey of Niagara dolomite underlain by vary greatly in the amount of water they 

Maquoketa shale. can draw from this layer. 
“S These rock formations were deposited Groundwater in shallow portions of 

a 400 to 425 million years ago. Dolomite is the eastern dolomite aquifer can easily 

a rock similar to limestone; it holds become contaminated in places where 

Ee 2B . . 

a Sandstone and dolomite aquifer sand grains. These formations can be 

. = B The sandstone and dolomite aquifer found over the entire state, except in 

be SS a a consists of layers of sandstone and the north central portion. 
eC dolomite bedrock that vary greatly in In eastern Wisconsin, this aquifer lies 

i 4 their water-yielding properties. In below the eastern dolomite aquifer and 
<a dolomite, groundwater mainly occurs in the Maquoketa shale layer. In other 

fractures. In sandstone, water occurs in areas, it lies beneath the sand and grav- 

pore spaces between loosely cemented el aquifer. These rock types gently dip 

Crystalline bedrock aquifer 

The crystalline bedrock aquifer is com- 

posed of various rock types formed dur- 

ing the Precambrian Era, which lasted 2 

from the time the Earth cooled more than cree ae 
4,000 million years ago, until about 600 go< Wes —~_ : 

million years ago, when the rocks in the gga, ME Ss 
sandstone and dolomite aquiferbeganto [UmMa<.~° saunas gee > 
be formed. During this lengthy period, ~ Sas a) a oe 
sediments, some of which were rich in as Re 

oS ee in -_-_ 
i SSS SS ae 
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An aquifer is a rock or soil formation that can store or transmit water. Wisconsin’s groundwater 

reserves are held in four principal aquifers: the sand and gravel aquifer, the eastern dolomite 

aquifer, the sandstone and dolomite aquifer, and the crystalline bedrock aquifer. 

So So As the ice melted, large amounts of _ wash aquifer. Other glacial deposits are 
Boe Seer — oe sand and gravel were deposited, forming also useful aquifers, but in some places, 

neti Fey ——— “outwash plains.” Pits formed in the out- large glacial lakes accumulated thick de- 
Ser hee ie “<3 wash where buried blocks of ice melted; _ posits of clay. These old lake beds of clay 
: many of these pits are now lakes. The do not yield or transmit much water. 

ah ee ™ == sand and gravel aquifer was deposited Because the top of the sand and gravel 

ee es = of = within the past million years. aquifer is also the land surface for most of 

ee ae ee The sand and gravel outwash plains Wisconsin, it is highly susceptible to 

: ais [as = now form some of the best aquifers in human-induced and naturally occurring 

ee ee > Wisconsin. Many of the irrigated agricul- pollutants. 

es oe “3 ee === £ tural lands in central, southern and north- 

= ae * western Wisconsin use the glacial out- 

t : , o Bee rece e fractured dolomite bedrock occurs at or _ is necessary to prevent pollution. Bee ke US ad 

near the land surface. In those areas (such as The Maquoketa shale layer MP 27) he Dee 
parts of Door, Kewaunee and Manitowoc beneath the dolomite was formed "! =) A oi 
counties), there is little soil to filter pollutants from clay that doesn’t transmit water "jet OU 3 ya 
carried or leached by precipitation. Little or easily. Therefore, it is important not 3 4 : =a y es 

no filtration takes place once the water as a major water source, but as a ee TEER 

reaches large fractures in the dolomite. This barrier or shield between the eastern ~ ee 

has resulted in some groundwater quality dolomite aquifer and the sandstone 2 pee. 

problems, such as bacterial contamination and dolomite aquifer. g ” a3 

from human and animal wastes. Special care g a ek =a 

to the east, south and west, away pes ot P. ey q dolomite aquifer is the principal 
from north central Wisconsin, becom- 2 ES . 23 ae ae bedrock aquifer for the southern and 

ing much thicker and extending to re er yen pe western portions of the state. In east- 

greater depths below the land sur- ie 1 eo Fee ern Wisconsin, most users of substan- 
face in the southern part of the state. eri. 1s eee tial quantities of groundwater, such 

The rock formations that make up & 4 2 S96 =. as cities and industries, tap this deep 
the sandstone and dolomite aquifer jae Be be sai 2 aquifer to obtain a sufficient amount 
were deposited between 425 and 600 ‘ a é of water. 
million years ago. The sandstone and aS g 

iron and now form iron ores, were occurring beneath the sand and gravel provide adequate quantities of water 

deposited in ancient oceans; volcanoes aquifer. for larger municipalities, large dairy 

spewed forth ash and lava; mountains The cracks and fractures storing and _ herds, or industries. 
were built and destroyed, and molten __ transmitting water in these dense rocks Many wells in the crystalline bedrock 
rocks from the earth's core flowed up are not spaced uniformly. Some areas aquifer have provided good water. 

through cracks in the upper crust. contain numerous fractures while others However, most of these wells do not 

The rocks that remain today have a __ contain very few. To obtain water, awell penetrate deeply into the rock. Water 

granite-type crystalline structure. must intersect some of these cracks; samples from deep mineral exploration 
These are the “basement” rocks that | the amount of water available to a well holes near Crandon and deep iron 
underlie the entire state. Inthe north can vary within a single home site. The _ mines near Hurley have yielded brack- 

central region, they are the only rocks crystalline bedrock aquifer often cannot _ ish water. 6 
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ou name it — gasoline, fertil- | amines the combined effects of many __ waste, onsite sewage systems, fertil- 

izer, paint thinner, antibiotics contaminants that can occur in an __ izers and pesticides are the primary pol- 

— if it’s used or abused by aquifer. For example: What are the __ lution sources. 

humans and dissolves in health effects of drinking water with The “Groundwater and land use in 

water or soaks through soil, it may __ very low levels of both pesticides and _ the water cycle” poster on pages 16 and 

show up in Wisconsin‘s groundwater. _ nitrate? 17 shows how activities on the land 

New concerns about groundwater are Activities in urban areas that pose _ interact with the water cycle. Refer to 

coming to the attention of local citi- significant threats to groundwater __ the poster to see how what we do on 

zens and state government. These —_ quality include industrial and municipal __ the ground affects groundwater. 

emerging issues include the potential waste disposal, road salting, and petro- : 

for pharmaceuticals, pathogens and leum and hazardous material storage. Air pollution is 

viruses to contaminate public or pri- In rural areas, different threats to . 
: : ‘ water pollution, too 

vate wells. A new area of research ex- groundwater quality exist; animal 

eee Se ame See cos ; Particles clouding the air from car 
es Se S EDS exhaust, smokestacks and dust from city 

ee oe = Je ae streets or farm fields can contribute to 
ee 1 Pe: oe — a groundwater contamination. These par- 

ee — . if: i heavy metals settle on the ground, are 
3 SF washed into the soil by rain, and even- 

: = paar | tually trickle into aquifers. Although a 
eee rain shower may disperse the particles 

fr : a | V% bi from the air, the rains can carry the 
a ey * fe yy we Ao pollutants down into the ground as the 

uy Wey fy i — — = ees water hits land. 

in a eS es iD t aM S a Hh iS 
\ \ = if a. ay \ Fertilizer and manure storage 

— ; 3 eS qs crea and application 

Kes z rl on 4 P Protecting water quality and farm 

Rese a oe 3 profits is a balancing act the UW- 

ees ee = Extension’s Nutrient and Pest Manage- 

See 3 ment Program is trying to perfect. To 

As subdivisions replace cropland, commercial lawn fertilizer use in these areas may threaten produce good yields, farmers need to 
groundwater. apply nitrogen, phosphorus and other 

nutrients to their crops. If farmers 

don’t account for the nutrients con- 
ADROP tained in the manure they spread on 

RNOWLEDCE! their fields, crops may be over-fertil- 

GROUNDWATER ized. Excess nitrate plants can’t use 

3 W will leach into groundwater and ex- 

NY T | a cess phosphorus will run off into lakes, 

Cg agnsreriritiyy streams and wetlands. 

4% AMHHIHEE Proper measuring of nitrogen and 
#8 Ce enone ENDERGROUND 429i AYL phosphorus in manure saves farmers 

the cost of purchasing extra commercial 

IN FACT: <a fertilizer — and also protects ground- 
GROUNDWATER FLOWS THROUGH CRACKS AND 

PORES BETWEEN SOIL AND ROCK PARTICLES! water. 
Farmers also must be careful about 
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ADROP 

where and when they spread manure. KNOWLEDGE! 

Spring snowmelt or excessive rainfall GROUNDWATER a. 
can lead to fish kills and contamination a NY T ra W (ee. 

of drinking water wells due to bacteria : oe 
in manure that has run off from farm 

es se #4 GROUNDWATER DRAWN FROM HOUSEHOLD WELLS 00 
As subdivisions replace farm fields in HAS BEEN UNDERGROUND THOUSANDS OF YEARS. 

rural areas, lawns replace crops. Over- IN FACT: 

use of commercial lawn fertilizer is an TYPICAL PRIVATE DRINKING WATER WELLS IN WISCONSIN 
additional source of nitrate to ground- YIELD GROUNDWATER A FEW YEARS TO A FEW DECADES OLD! 

water. 

' . Other health effects linked to nitrate in Protection (DATCP) collected and test- 

Nitrate: a widespread drinking water include certain types of | ed 336 samples from rural private 
contaminant cancer, thyroid problems and diabetes. drinking water wells to determine the 
Department of Natural Resources impact of agricultural pesticides on 

scientists looked at nitrate contamina- Use and misuse of pesticides groundwater resources. DATCP ana- 
tion in groundwater and were lyzed the samples for commonly used 

concerned with some findings. Nitrate All types of pesticides (insecticides, | herbicides. Results from the study 

occurs in groundwater in every Wis- herbicides and fungicides) have been —_ showed over 35 percent of wells tested 
consin county; both rural and urban _ Used in Wisconsin agriculture foralong contained detectable levels of herbi- 
populations are exposed. Solving this time. These pesticides can reach cides or their metabolites (compounds 
problem means controlling all sources groundwater when spilled at storage, created when herbicides and other 

of nitrate to the environment. mixing and loading sites, or when over- _ chemicals deteriorate in soils). 

According to a DNR survey, Wiscon- applied to fields. “Empty” pesticide Protecting groundwater from pesti- 

sin communities have spent more than containers not properly disposed of are cide contamination while maintaining 

24 million dollars to bring nitrate levels another source of trouble. Just a little farm profitability isn’t easy — too much 

down to acceptable levels in municipal spill of most pesticides can have abig _ pesticide and the environment suffers; 

wells. That cost has been spread out impact on groundwater quality. For ex- _ too little and crop yield goes down. 

among 22 municipalities with a com- ample, three parts per billion of Integrated pest management, ( 

bined population of 150,000 or more. atrazine (an herbicide used widely for or IPM, is a pest control strat- _.22Z 

On the private well side, present ridding corn crops of weeds) in ground- _—_ egy that uses all appropriate J 

data indicate that more than 10 percent _ water is enough to increase the risk of 
of the private well samples analyzed cancer for those who drink the water. if 

for nitrate statewide show ground- Beginning in October 2000 and end- ie i 
water contamination above the federal ing in May 2001, the Department a 
drinking water and state groundwater Of Agriculture, Trade and Consumer 

standard. Farming practices aim to contain animal 
Infants under six months and preg- _wastes and pesticides in the top layers of ‘ 

p soil to keep nitrate and chemicals out of yet 
nant women should not drink water groundwater as well as reduce nutrient gens 
with nitrate levels above 10 parts per _ flow to streams. eo 

million — the health-based federal and , Ue 
state standard. Mixing baby formula i yO ee 

with high-nitrate water threatens PReMiiestdipiiins: ‘ ‘ pies Me 
infants under the age of six months, | 
because their stomach acid isn’t strong | 
enough to kill certain types of bacteria So. 

capable of converting nitrate to harm- ae eon 

ful nitrite. Nitrite binds hemoglobin in Aa ee 

the blood, preventing oxygen from . alae Hite Tie 

getting to the rest of the body; the pail fs ‘ i 4 

baby may lose its healthy color and aus 8 git = i " i 

turn blue. Methemoglobinemia, or (Gi: \yansmmmmnec at =. tes ; 0 Et 
“blue baby syndrome” can cause suffo- es i —- Ses 3 
cation. Using water with low levels of [aque ae =A sl aE 2 
nitrate can prevent the condition. aaa SF NiO era Snail © 
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Monitoring is one way to identify groundwater Recycling efforts and properly constructed landfills are preventing much of the groundwater 
threats. contamination that was seen 35 years ago at landfills. 

control methods (chemical and non- _ fills posing a threat to the environment Some industries dispose of their waste- 

chemical) to keep pest populations due to hydrogeologic setting or poor _ water by applying it to farm fields or to 

below economically damaging levels operation were required to monitor __ land specifically operated as a disposal 

while minimizing harm to the environ- groundwater and surface water. The _ system. Most municipalities and some in- 

ment. Here’s how it works: farmers monitoring data indicated some land- _dustries also apply sludge produced in 

“scout” fields for weeds and pests. fills and open dumps were causing __ their treatment systems to cropland as a 

After identifying what is present, the — groundwater pollution. nutrient and soil conditioner. The waste 

farmer purchases and applies the mini- Based on the data and current state _is applied according to how much water, 

mum amount of herbicides and insecti- and federal regulations, all landfills are solids and nutrients soil and crops can 

cides only in the areas where weeds and —_ now required to have a composite liner absorb. If the system isn’t managed 

bugs are a problem. Farmers using IPM —_ system (a plastic membrane on top of __ properly, and too much waste and water 

find they spend less on pesticides. It'sa | four feet of compacted clay) and a __are applied to the land, or if the opera- 

bargain for the environment, too. leachate collection system to keep lig- tor fails to adjust the amount applied to 

uid waste out of the groundwater. Mu- account for rainfall, groundwater and 

Landfills nicipal dumps not meeting these design _ wells can be contaminated or the mater- 

apegee standards were closed prior to 1993. ial may run off to surface waters. 

Thanks to recycling efforts since 1995, 

each year we divert about 40 percent of yw. eater Qneite cewace cvcteme 
the Wisconsin-generated solid waste © Saksenank altace Sra ie 
from Wisconsin’s landfills. The wastes | Wastewater generated by municipali- | There are more than 750,000 onsite 

we can’t divert are disposed of in prop- __ ties, industries and farms may be treat- sewage systems (private onsite 

erly sited, designed, constructed and __ ed or stored in ponds or lagoons. Many wastewater treatment systems) in 

maintained landfills, which prevent small communities operate lagoon Wisconsin — serving approximately 30 

leachate (the foul liquid that forms systems for treating sanitary sewage _ percent of all households in the state. 

when water percolates through solid through bacterial degradation of Most of these systems are located in 

waste) from polluting groundwater. organic material in the wastewater. unincorporated areas. Here’s how on- 

There are 72 highly engineered licensed | A manure lagoon ona dairy farmcan site sewage systems work: wastewater 

landfills accepting solid waste in Wis- hold waste until conditions are right flows from the house to a settling 

consin that do a good job of protecting _ for field application. tank where solids settle out. The liquid 

groundwater. Lagoons are sealed with compacted continues out to an absorption field 

We weren't always so fortunate. In _clay or plastic liners. Nevertheless, bur- consisting of a series of perforated 

the early 1970s about 2,000 dumps _ rowing animals or soil movement can __ pipes that drain away from the house. 

were identified by the DNR. Those lo- cause leaks. Routine inspections and The liquid is then absorbed into the 

cated near navigable waters, within maintenance are necessary to keep la-__ soil. Bacteria in the settling tank break 

floodplains, wetlands or critical habitat | goons operating properly and to pre- down solid waste, leaving a sludge 

were ordered closed. Remaining land- vent contamination of groundwater. that needs to be removed periodically 
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by a licensed septage hauler or seis ee i 

“honey wagon.” ‘ aus om = e * Se 4S. 

When systems don’t work properly, 1 fear lama eh Sane Ae ous: 

bacteria, nitrate, viruses, detergents, ts | b rk 3 aan 4 s nn 3 Chal nS 

household chemicals and chloride may Tea a / » ai gms Tg ce ‘ contaminate groundwater, nearby Fon a i PS y 2 : a eae Ee ae eel 

wells and surface water. Even properly : ee, et me oS ) 

installed systems may pollute ground- aie | bbe ‘ J ee “4 i q 
water if they are not located, used and oe | ls pi ae ee Pe as 
maintained correctly. (For tips on main- [3g se Same —— sn es a ee eee 
taining onsite sewage systems, see Sa ee 

page 27.) Te ? 

Spills and illegal dumping TO «A me : ee 
of industrial and commercial race, L C - haces / fea Etats 5 chemicals Pasay Y Eee = & 
When paint thinners, degreasers, EA eee | seca aed a 8 

pesticides, dry cleaning chemicals, eke | eal eda Quickly containing and removing pollutants 

used ol fetlizers, manure and a host I]! == ——— R25 cel stone or of other hazardous materials trickle # et a aan contaminated wells 2002-05. 
into the groundwater, they create a = ae Bey 
potential danger to the public and the ~ 

environment. . 
Accidents happen — over 1,000 unreported, their presence a secret until eon eS 

spills of toxic or hazardous materials area wells become polluted. Although g 
are reported each year in Wisconsin. there are strict regulations governing _ People in the environmental cleanup 

Volatile organic compounds (VOCs) _ transport, storage and disposal of toxic _ business call them LUSTs; for all of us, it 
such as petroleum products account and hazardous wastes, illegal dumping _ spells trouble. Over the years, many old 
for many of the spills in the state. Top- continues. Problems from past practices leaking underground storage tanks 
ping the list is diesel fuel. Other sub- _ that occurred before regulations were in _ that used to hold gasoline, diesel and 
stances such as pesticides, paint and _ place surface periodically. fuel oil have slowly corroded and re- 
ammonia, make up the rest. Most The threat to groundwater from _ leased their contents into the soil and 
spills occur at industrial facilities or these toxic products is real. That’s why —_ groundwater. About 18,000 of Wiscon- 
during transport of hazardous sub- state and federal resources are devoted _sin’s older tank systems have leaked as 
stances. Response efforts focus on _ to finding these sites and cleaning them _rust and other factors took a toll on the 
containing and removing the haz- up. Many programs exist to cleanup tanks and dispensing lines. Even small 
ardous material to a proper disposal _ sites, from the federal Superfund pro- _ leaks caused significant groundwater 

facility. This protects groundwater and = gram to address the worst sites inthe — contamination; it takes only a little 
surface waters. nation, to the state cleanup program _ gasoline in water to make it undrink- 

An undetermined number of spillsgo that includes spill response, leaking —_ able. Property owners and their envi- 
underground ronmental consultants have cleaned up 

Standard onsite system storage tanks, contamination at over 16,000 sites dur- 

Ne the state Super- __ ing the past 20 years. New regulations 
Wer fund program, require existing tank systems to be up- 

ies. “We WSb<. and a focus graded. This will help prevent future 
=NZ Ne z on cleaning up problems. 

eel have been Unused wells 
mT an abandoned or What happens to the old well can de- 

¥ fe ore are underuti- termine how the new well functions. If 
3 lized because of old wells are not filled properly with 
2 Cac S\e =) actual or per- — such impermeable materials as cement 

Have your onsite sewage system inspected once a year and go easy on the ceived contami- or bentonite clay, they provide a direct 
system by minimizing water use. nation). channel for pollutants from the surface 
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to groundwater and other nearby OP) po ee. } such as declining water levels, can 
Ba shel : : 

wells. Thousands of old wellsno © a oe f cause chemical reactions that re- 

longer used but still open at the j The j | lease contaminants into groundwa- 

soil surface threaten Wisconsin's : ‘ ao a " i 1” Toms ter. In northeastern and western 
groundwater. Whenever you see an iad : ce ee A } ca wy = Wisconsin declining water levels 

old windmill in the country, it’s likely FY a” & ¥ * O¥ have caused the release of arsenic 
there's an unused well underneath. j ; and heavy metals. Arsenic is a 

Licensed well drillers and pump |) ff known carcinogen and has been 

installers are routinely hired to prop- “a i 7 found at very high levels (up to 

erly abandon or fill old wells. ig pA 15,000 parts per billion). Special 

Drainage wells draw water off a ee’ 4 well construction methods have 

section of wet ground by piercing a ae ce . - 3 1 proven effective in avoiding the 

clay layer and allowing surface water ae em J. problem, but add greatly to the cost 

to run directly into groundwater. 2 on Ni GE ge a of getting a water supply. In some 

Drainage wells have been prohibited tates “ats ae, © 8) z parts of Wisconsin the groundwater 

in Wisconsin since 1936, but they do pT Ao pai a 2 8 is naturally acidic and can corrode 

turn up occasionally. ae ae ; ae é & pipes and plumbing, leading to ele- 

Z Fa Ve ‘il : a : vated levels of lead and copper in 
Stormwater - < 1" aaa g drinking water. Well owners should 

pers: ‘ Poti 8 test their water periodically to as- 

When development occurs, recharge aye SS ll gay fates 4 sure the water quality is acceptable. 

to groundwater can be short-circuit- aa SS a | | g 
ed. Rainfall, instead of infiltrating, Egwa- "Shay ee 2 

runs off pavement and collects in 97st | ‘ie z Sroundy/atey Cleat 
lakes, rivers and streams. Stream lev- ee Groundwater contamination can be 

els become more variable or y linked to land use. What goes on 
A An aggressive program aims to locate, replace or 

“flashy,” floods and channel erosion remove buried tanks that can leak stored fuels. Few the ground can seep through the 

are more common, and groundwa- _ tanks leak this badly, but even small amounts of soil and turn up in drinking water, 
gasoline make water unfit for use in residences, A 

ter recharge decreases. To put the businesses and for animals. Cleanups are expensive. lakes, rivers, streams and wet- 

hydrologic cycle right and prevent lands. Tracking down and stopping 

stream banks from washing out, Wis- sources of pollution is a lengthy 

consin requires new developments to the amount of time the water or air and expensive process. It’s usually im- 

infiltrate most of the stormwater falling has been in contact with them. Radio- possible to completely remove all 

on their sites. activity in groundwater from naturally traces of a pollutant. Conducting a 

Because stormwater from roofs, occurring uranium, radium and radon __ partial cleanup of an aquifer to a us- 

driveways, parking lots and streets con- _is a concern in Wisconsin. Radioactive able condition can cost a substantial 

tains contaminants such as gasoline, | contaminants expose those drinking | amount of money. 

metals and bacteria, it must be cleaned the water to the risk of cancer. Public Who pays the enormous cost of 

up or pretreated before it is put backin water systems are required to test groundwater cleanup? The owner or 

the ground using engineered storm- groundwater for radioactivity. Recent _ facility operator causing the pollution 

water infiltration devices. sampling has detected radionuclides — should shoulder the cost. But what hap- 

in some Wisconsin groundwater. Gross —_ pens when the owner is bankrupt, out 

Sourcesiof natural alpha activity and radium also have of business or dead? Taxpayers must 

Contamination been found in Wisconsin water sup- step in. Federal and state money is used 

plies. The EPA has drinking water stan- _ for cleaning up sites and enforcing laws 

Minerals found naturally in soils and — dards for radium and radon. governing waste disposal and haz- 

rocks dissolve in groundwater, giving it Most natural contaminants aren't — ardous material spills. 

a particular taste, odor or color. Some harmful; the problem is aesthetics When it comes to groundwater, pre- 

elements, such as calcium and magne- __ rather than safety. Iron and manganese __ vention is the best strategy. This means 

sium, are beneficial to health. Radium, are found throughout the state. They looking at the many ways we pollute 

radon gas, uranium, arsenic, barium, stain plumbing and laundry, and can groundwater and finding methods to 

fluoride, lead, zinc, iron, manganese _ give drinking water an unpleasant taste keep those pollutants at bay. Landfills 

and sulfur are undesirable ingredients and odor. and wastewater lagoons need to be 

found in Wisconsin groundwater. The Excess fluoride, sulfur, lead and ar- sited, designed and operated to pre- 

levels of the contaminants depend on _ senic are less common and more local- _ vent infiltration to groundwater. Pesti- 

their concentrations in the aquifer and ized. Changes in the aquifer system, cides must be applied according to need 
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and label instructions, and fertilizers ADROP 
woe OF 

and manure should be applied in care- KNOWLEDGE! 
fully calibrated amounts to enhance GROUNDWATER /| 4 et 

crops without damaging the environ- 8 MY T aq U ra 

ment. With vigilance and care, we can a - th 

protect our buried treasure. <q y) 

#5 GROUNDWATER IS ALWAYS PURE BECAUSE a 

Groundwater quantity (ik SOIL FILTERS OUT ALL IMPURITIES. aes — 8 

enough for all IN FACT: a 
HARMFUL BACTERIA IN WATER CAN BE FILTERED OUT BY SOIL, BUT MANY 

With 1.2 million billion gallons of CHEMICAL POLLUTANTS ARE NOT CHANGED AND REMAIN IN THE WATER! 
groundwater, the Mississippi River and 

two Great Lakes, there is no other state ; 

that comes close to having the water _ feet and are expected to drop more as_—_ on nearby springs, wetlands or trout 

resources we have in Wisconsin. Yet the population continues to grow. streams. The Big Springs case made peo- 

Wisconsin has a growing thirst for These long-term drops in groundwater —_ ple much more aware of the connection 

groundwater. There are areas in the __ levels affect fish, wildlife and people — between groundwater, surface water 

state where streams aren’t running and from farmers to factory owners. Local and human activities. 

springs aren't flowing because the _ scarcity sometimes pits communities 

groundwater that feeds them is being against one another and the natural 

pumped dry. In a growing number of __ resources we all enjoy. The Great Lakes Charter 

places we are pumping groundwater When a proposed water bottling The Great Lakes constitute the largest 

faster than it can be replenished. plant in Adams County was opposed by volume of unfrozen fresh surface 

In the past century, groundwater _ citizen groups in1999, the interest of | water in the world — about 5,440 

has been drawn down several hundred _ policymakers and the public in water cubic miles. There has been a great 

feet around Waukesha and Brown _ quantity issues bubbled to the surface. _ push in recent years to protect these 

counties. In water-rich Dane County, It became clear that state laws didn’t — waters. Much of the effort has been 

groundwater levels have dropped 60 _ address the effect of high-capacity wells — focused on updating the Great Lakes 

Charter, an agreement signed in 1985 

ee a “3 z Pa S (left) Portions by the eight Great Lakes governors 

SOR $i ee eee Peme of the Little and the premiers of Ontario and Que- 
a Nae a ee AN 3 Soe a s i ' Plover River, a Lege ies 

7 a Sapa Ss Sa Aad 5 Class | trout bec outlining principles for managing 

Bs Be Sy ayo PY ie NR earner) ene Great Lakes water resources. 
fs Se oe a ge : : S54 summer of A 1998 proposal to export bulk 
UU aie a cn ‘ § : eto likely due quantities of Lake Superior water to 

Bei Bes ‘ 5: water use and Asia raised concerns that existing agree- 

Ps A ; : IAS alack ofrain. ments were inadequate to protect 
ea : : CBS i et ea Z these waters. It spurred action in 2000- 

. au a ON i wa Bt 2001 to develop an annex to the char- 
a ee ee er: . ‘| 1 4 ter, which would strengthen it by estab- 
5 ee ent eikt lishing clear procedures for deciding 
z eS ea ‘ =o sa pe poe whether to approve any proposed with- 

= — = Ba SMES ae drawal of Great Lakes waters. 
s 7 << —_— Ageia 4 i oe ‘ On December 13, 2005 the eight 
z ‘ ae am, WRC states and two Canadian provinces 
5 gle ve = \Y—T = S 9 announced the Great Lakes Water 
an eee e ~, iy : INS Management Strategy, called Annex 

and fish will be felt foralong ii NS eS ee a a AS 2001. The agreement to manage 

un ee ES ] oy ye water quantity in the Great Lakes 

eS he ay Neg 5 N basin and, with just a few limited ex- 

Sa OS Ee p “ Ska Ph. ceptions, ban diversions of Great Lakes 
a ae | pars . basin water, is the first multi-jurisdic- 
a - fei? a . tional agreement of this magnitude in 

feat : re 5 the world. All 10 governments have 

/ VA ‘ : agreed to collectively manage water 
= j VA 1s y continued on page 18 
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* RE iy? ei ae gue Xe fae en Lepie og IT og  _ face waters flowing into the Mississippi 
Gas | eA \ eee EMEMeR NE River Basin. This may reduce inflows to x Rt. cael vis or ¢ . NE: Pst ret. 5 i iy | 

Bain Say ed 2 ts 2S Nghe eae sy % the Great Lakes. 
Beer oe) EF per ee i WL cath Cees sah isi 7 Se ae ee ty PR ee hoe awe S Groundwater is important to eco: 

si Sees ee Se ie) 3 ee VX ie scfite “4-5 a systems in the Great Lakes Region be- 
Bere Sean. Neji “ai a #] Balt i aaa pa Sores: §— cause itis, in effect, a large, subsurface 
cs EE ee ee TS S3 pene. S524 reservoir from which water is released 
a a see ee EY bo tee “4 slowly to provide a reliable minimum 

| PACA SSSGS SRN ai wes’ a ea 8 REP ew oF ae ie PKs FR ae level of water flow to streams, lakes, 

Po et Aa oe uT\ eo a S229 and wetlands that feed into the Great 
ie Sas eee iby aa LN Nate : oN Spee : 

Ba a Ie «AS eat : y eR eR Lakes. Groundwater discharge to 
Saree ener SUR a Me : San Ope ‘ PRRs Seite : : sees oe SPS streams generally provides good 

PRET eet | SI ee G ie quality water, which promotes habitat na ti Coy ia onan eat m0 - st a Bll Ape (aM ae fh 
bait ean 2s ae AS eS yoy | : ih) ARP er ER: : . : 
Dae Bis ee ay Hess ase X BI ty) © ee. for aquatic animals and sustains 
Pee cae PY woe’ See ae tha Baiy/ © rae ; ey) : , ‘ 

se Si iecl| | Y oa. - ee aquatic plants during periods of low 
PSS ese aa - i et! | rls precipitation. 
es se a ee aS Ata ; 
as ee ig r ai ee Galea 
£ Gees } g ~ ge ® 4 = Quality is quantity 
ead ae | eee oe f Beh) ; : 

x ee m a 7 IP as Bade It isn't just the amount of water at 
ee / et oe Es t stake, but the quality, too. In south- 

. ===. oo . erm a , er eastern Wisconsin, the resulting drop 

2 é 4 4 i a ‘i tM in the groundwater level means water 

es ww AF 5 | is now drawn from deeper rock layers 
. J re rh ! , 

in r P| =e be es, that have naturally occurring radium. 

Eee ad 7 iE P anaes Abs ig The concentration of radium in drink- 
os rere u oe eT) ing water is high, and the water must 

pees aon 13 ye ele Me Note be treated to protect the health of cit- 
Wiglraaitd~d | A) ad , izens. The cost of treatment is borne 
Som " 3 «= & fA \ by the ratepayers. 

rue meet | Lon : We're beginning to realize that 
ern a ae % > ‘. ‘ : stewardship of groundwater involves 

er . ae al ees more than just keeping it clean. We 
cies rw, SF | r a have to conserve. The Groundwater 
Boe es 2g - a 3 ‘ Protection Act, passed in 2003, at- 

Ws en aa 1 Pi plow: a a . 
ae Sea hea ‘ ig es oS y; tempts to control well location and 

es re se gee 24 ay 2: o> ey pumping rates to protect trout 
® Se BOS Fen eee. ey “ Me = streams and other sensitive surface 
ee al OC ae Se 4 Page ¢ water bodies in the state. Regional ef- 

| tL r oo o wiz. 8 BS . . 
»» 4 me Bees = forts to assess and manage drinking 

: eae = % water supplies are underway in south- 

For each new well drilled, a report detailing soil types, depths to bedrock and groundwater eastern Wisconsin, where use has re- 
elevation is sent to the DNR. This information helps map subsoil geology and groundwater sulted in the most severe drop in 

movement groundwater levels. 
continued from page 15 Our great-grandparents may have 

usage according to the shared goals _is exploring the connection between used hand pumps and buckets, but 

expressed in this agreement. The fun- | groundwater and the Great Lakes in they knew how deep their wells were 

damental principle is that the most southeastern Wisconsin. and they thought about how to pro- 

significant fresh water resource in the The distribution and the amount of __ tect their drinking water. Today, com- 

Western Hemisphere must be treated water pumped from shallow and deep = munity wells are located far from our 

as one ecosystem. Procedures also ad- rock formations in southeastern Wis- homes, and we take it for granted that 

dress pumping from wells outside the — consin has changed significantly over water will pour out of the tap when 

basin that alter groundwater flow and __ time. Groundwater that once flowed __ we turn it on. It’s time to ask ourselves, 

capture groundwater originating toward Lake Michigan is now intercept- can we have it all — green lawns, 

within the basin. ed by pumping and diverted west, | swimming pools and quality springs, 

The United States Geological Survey where it is discharged after use to sur-_ streams and drinking water? @) 
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Protecting th 
Wisconsin’s groundwater law 

roundwater protection activities and events affecting ground- of Wisconsin System; Wisconsin Geo- 

emerged asa major concern __ water, it’s no surprise the responsibility logical and Natural History Survey and 

in the late 1970s as interest for managing our buried treasure is | the governor's office serve on the 

groups — spurred on by’ delegated to many governmental council. The GCC advises and assists 

events like Love Canal in New York agencies. Cooperation is key — and __ state agencies in coordinating non- 

and the detection of the pesticide the GCC is the group turning the key. regulatory programs and sharing 

aldicarb in some Wisconsin private Since 1984, the GCC has served asa groundwater information. Increasing 

wells — debated how to protect model for interagency coordination _ public knowledge of the groundwater 

groundwater in an industrial and among state government officials, the | resource through public outreach 

agricultural society. governor, and local and federal gov- _ efforts and educational materials is an 

On May 4, 1984, Chapter 160 of the — ernments. important GCC function. 

Wisconsin Statutes was signed into Representatives from the Depart- 

law. Dubbed the “groundwater law, oa of Natural Resources; Com- Department of Natural 

Chapter 160 has been called the most merce; Agriculture, Trade and Con- R 
: . . esources (DNR) 

comprehensive regulatory program — sumer Protection; Health and Family 

for groundwater in the country. All Services; Transportation; the University _It’s only natural that a resource like 

state agencies involved in ground- 

water protection must adhere to nu- Trained lab technicians analyze groundwater for bacteria and chemicals. 
merical standards that define the level = =" SRGRaE ag 

at which regulatory agencies must act ; 7 2a . 

to clean up pollutants in ground- oe ee ae: . | 
water. These standards are defined Jp =” q F . Le ae a i 

not only by public health, but also by ~I as (7 | RG) fa sienias \ = y 
the effect a pollutant can have on the ae, mie ees ae oe i 
environment and public welfare. rere os ‘ J a ; 

. salle ee alas F E Es 
One of the most important fea- ed =" ee ee 

tures of Wisconsin’s groundwater law ae ey toe \ ay foe. ois 
is something that is not in it — |]. an. —_ 

aquifer classification. Aquifer classi: | = se ' a “ 
fication involves looking at the use, | oe : < i = 4 = ao 
value or vulnerability of each aquifer [| Af oN oe Be Ss og 
and allowing some to be “written : rey 2a Te iy wk rer = f 

off” as industrial aquifers not fit for | sg j Sas ree - ~~ 
human consumption. Wisconsin said ~~ ee " i 7 

“no” to aquifer classification. The , . ha & f . a ay i 

philosophical underpinning of Wis- | see Se ~~ 4 
consin’s groundwater law is the belief [| fe = f 5 a, 
that our groundwater is capable of | wre _ " v4 , Wigesy vy q ‘ 

being used for citizens to drink, and é | Be : Ce ~~ 
a ji ee P | 

must be protected to assure that it Pah * = afl a ae E = 

can be. t. a es er _ 

The Groundwater Coordinating |@ - | a. 
Council (GCC) - ie. y | i? 

When you think about the diverse a 
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Groundwater contamination 
susceptibility in Wisconsin 

sie a - Rie es A Rn Waa : 

_ ge 3 ee eS CO ae eS 
‘ oe 5 ee ee ee nage cea ne eee Pet ae a i RS he ie ce =e i Bohs A See See ri ai oe g S eee ee 

De ie able A é oe 
EGRESS PDA be, fe ‘ 

Sew eG ne oer SAY Ae Ys 
ie I NPV tae gir oh Se 
tee lage er. AL Ok eaten ee me! Bz ta" eee ice iar Geo Te, Nee hI ~ ge Ca, Wark a : Lt Re aa ys é D Se 
a aN der ao oe Ye Nha a : Ae, eer i i . BARE fh its ‘ Le SAY Ss — 
Ko pte se fy Bre 9 nage” . A Es [3 

yesh ~ x Le ok Suge fy cmd Fe A * ; 4 Ss 

= a wi ee eo ee ee. : © 6 an TR # Ti? 

CRO! OLR . 8 oa 
Ci Ao byt dee Mine S y : . F 

most 7 > | EL a a oo a ; : susceptible Wags 2890 | Ms Un iieeteyst ce oak | ahaa 5 Pg ie 3a M seal SU eee zy eon t 
fe ~ ae oe aS: Ss 7 ‘ Fe Re : Se et 

Ss Mice Bs ps Ei a sy a wf A ee ee ae x 

least was PRs a si Mo . So TREE rei sae 4 
susceptible Mh ek ae ee mul ee , f eee, ee P oo 

Soil, rock and groundwater characteristics At Bert oP ie SE Re to. Z 
were used to make this map. Other important a ai z 
factors needed to determine groundwater 
susceptibility include land use, groundwater University of Wisconsin-Extension and DATCP provide farms with information and skills training 
flow and location of nearby lakes, streams necessary to maintain farm profitability with an eye on protecting the environment. 
and wetlands. 

groundwater receives a lot of atten- | contamination susceptibility in Wis- New rules for siting large livestock 

tion from the Department of Natural — consin shown above is only one piece operations, stormwater infiltration 

Resources. From insuring the water of a very complex groundwater pro- devices and farm nutrient manage- 

you drink is clean to making sure _ tection puzzle. Land use, groundwa- ment require separation distances be- 

new landfills are properly sited and _ ter recharge and proximity to surface tween contamination sources affect- 

constructed, DNR staff is there. DNR’s water are also important considera- ing private and public wells and 

groundwater activities include pro- tions when trying to site landfills or direct conduits to groundwater. 

tecting the resource, cleaning it large farm operations. In addition, starting in 2010, Wis- 

up and making sure public health One way to help protect public consin’s smart growth laws require 

and environmental standards are set _ health is to protect the area around __ that local government programs and 

and met. water supply wells from sources of actions affecting land use must be 

Protecting groundwater means contamination. Wellhead protection guided by and consistent with a locally 

preventing what goes on the ground programs require municipalities to re- | adopted comprehensive plan to ad- 

from going into groundwater. By — strict land use around new public dress community water supplies. 

looking at soil and rock types, thick- | water supply wells and encourage At sites with contaminated ground- 

ness of soil and rock layers, and depth planning around older wells. Under _ water, the responsible party must find 

to groundwater, DNR hydrogeolo- the DNR’s Source Water Assessment and remove the source of pollution 

gists, engineers and specialists can Program, land areas that contribute and determine how far contamina- 

make decisions about where waste _ water to public wells were identified, | tion has spread. Groundwater moni- 

can be spread, or if a landfill can be potential contaminant sources were toring wells are sunk to collect sam- 

safely installed at a particular site. inventoried, and the susceptibility for ples for chemical analysis. When the 

But looking at the natural environ- _ each public water supply was evaluat- | contamination boundaries are known, 

ment isn’t enough to predict how _ ed. The assessments assist water sys- _ the difficult job of cleaning up the 

contaminants will move in the sub- tem operators in preparing wellhead groundwater begins. Some sites take 

surface. The map of groundwater protection plans. years and millions of dollars to clean 
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up. In the case of groundwater, adrop are housed and described by the sur- ways help keep county highway 

of prevention is truly worth a gallon vey — “hard” evidence of what's hid- crews prepared to do battle with win- 

of cure. den below ground. This collection ter storms and predict when pave- 

from 44,000 wells has been cataloged ment conditions will require applica- 
eee aro in a database and can be viewed at __ tions of chemical agents or salt. 
N cen Meade Tateses ree i the survey's Research Collections and The Department of Transportation 

ARIZA LCL nee ene Education Center in Mount Horeb. _ has construction standards for storing 

: DPSS County and regional studies of geolo- _ road salt to contain runoff that could 

Since 1854, the WGNHS has cataloged gy and groundwater are produced contaminate groundwater. DOT works 

Wisconsin’s geology, hydrogeology, for use by anyone interested inthe with DNR and Commerce staff to clean 

soils, biology and other natural re- hydrology of a specific area. up groundwater pollution from petro- 

sources. The state survey is the princi- leum storage tanks and other hazar- 

pal source for maps and records OHArtnent Gt Traneportatioc dous waste sites along DOT rights-of- 

about Wisconsin groundwater and re- Sarna tary usta) batitncay aaaee way, and where new roads and 
lated geology. It supplies counties * —~ ° bridges are planned. DOT also tests 

and regional planning agencies with Salt keeps Wisconsin’s highways safe —_ wayside wells for thirsty travelers. 

information to make land use and _ but can be a source of groundwater 

wellhead protection decisions. Re- _ pollution. Because salt is bad for the Anan enn Dash 
search conducted at the survey helps = environment and the roads, DOT is al- ao pone oa ean ne a aa ec 

state agencies more effectively man- ways looking for alternatives and ~ © 7” \ ™ 
age Wisconsin’s groundwater. A col- ways to minimize salt use. Tempera- | Who do you call to find out if pollu- 

lection of well cuttings and rock sam- _—_ ture sensors in pavement and remote _ tants in your well or drinking water 

ples from about 300 wells per year weather stations along state high- supply are a health risk to you and 

your family? Start with your local 

4 ADROP health department. If they don’t have 
¢ APA knowlce: the answer, the health experts at the 

@ 0.0) e : DHFS can help you. The DHFS pro- 
ent 38 ini S os ce y yeh aie vides health information and advice 

v Ni yy 4 a a Sy é % on contaminants to individuals, and 
ee ee to state, county and local govern- 

#6 eee A ment agencies. When groundwater 
IF WELL WATER IS STAINED — ey | ; y TRUSTEE CORUTEDE ma oe pollutants affect a community, DHFS 

E Geom, staffers work with residents and par- 

IN FACT: SRI ticipate in public meetings to let citi- 
STAINED WATER DOESN'T NECESSARILY > ; : ' 
MEAN THAT IT’S UNSAFE TO DRINK! oe zens know the risks associated with 

contaminants in the water supply. 
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Se q [ 7 y Ube ; i much is too much.” It also works with 
Pope een Sa a E : DATCP to determine how new pesti- 

Se pore eae iba Zhi cides will break down in groundwater 
Ss ea en Sn ee ee : 5 ae. ‘ ‘ nes Ss me fl te 8 , * sf and what health risks are associated saa ih ih di ae Py see . 

Ree ig ae ETI es ~—_with these compounds. 
a nets lr 

/ a ieee * 
F PRR im OL! aie ht | oe | G se eee eg Department of Commerce 

: , LS iy oy eee 242 (Commerce) 
ive 4 Na 
ee eo === Commerce ensures underground and 

f eee a NS wT 9 
Pre = \ \ \ | @% above-ground storage tanks don't 

ae. oe a es a Ke ~— leak. The agency keeps records on 
= \ \ \ \ — gency p 

ps — . VY FY leu yf) ~—soover 72,000 tanks used to store gaso- 
= ar ‘G) mi! line, fuel oil and other products. The 

I ae (- Ee rN Petroleum Environmental Cleanup 
5 4 : Gi af ; a Fund or PECFA, is used to reimburse 

‘ pa ie ‘ fs 2 — owners for the cost of removing older 
& Bi 71} A ) * =, tanks and cleaning up petroleum con- 

ee ow ae i a Scie ‘gq taminated sites. Commerce regulates 
\ Y ia | © tee ee el installation, maintenance and aban- 
q y ‘et ° ws at fas oh 

i] es, ) = = donment of new tanks. 
F y Be Me ars Cet Me ae ak Commerce helps individuals, busi- , + p Rea EER ea 43 re B 
a :| oy eee Sart = nesses, local development organiza- 

: ae es ee = tions and municipalities revive aban- eS eas — B 
Se eeeae cee af a ca a ‘ccniegsteeee = doned industrial sites or “brownfields” 
ee PN RE a OO ET RT |S me sof “ es — 

aa. ee Se ——aee ext by providing grant money for site 

tegen Petieaa t= Se ee <o <a Do xm assessment and cleanup. Since the pro- S os ees : : .* oes eo P 
gram’s 1997 inception, 1,240 acres 

ie ot Manure contre Wy parnyatss let 4 have been revitalized. This translates 
haiti Bs a og i es ss ertilizer and pesticide applications, an : . 

eae fo EE ee Be tilling methods that minimize exposed into about 4,600 new jobs at over 100 
Bo Se ee soil can reduce chemical, nutrient and different locations throughout the 

Bye ee Cea Bou ae eae bacterial flow from farms to groundwater. tat 
Ais ape = stare. ? 

he oo i ee Commerce regulates onsite sewage 
eal = ee eee 2, = They advise how to best protect fami- __ treatment systems and stormwater in- 

pa SA ati ete Nees Re 
3 po ee lies and drinking water. filtration practices as part of the 

eats ee Pte oe. DHFS protects groundwater and _ plumbing code. Restrictions on where 
oreo aes ee ve fe es the people who drink it by recom- _ and how onsite sewage systems are in- 

Sa Brae ode Ss PU AR TPR oe when eae 7 ; i 
Soe ee Tee So mending standards to DNR for sub- __ stalled protect private and public wells 

ae as eee ee: stances in groundwater that can and groundwater from contamination. 

a: _ Fees rae Bee 3 cause health problems. DHFS con- 
Oe i Se OR ge i " eS es ae. Ss oe ee = ducts studies on the harmful effects Department of Agriculture, 

Sack ee cat. Sen onan Neen see cea: < Of chemicals to determine “how j Trade and Consumer Protection 
(DATCP) 

ADROP Pesticides, fertilizers and nutrients can 

Rowe nce! leach to groundwater, causing human 
away 4 health and environmental risks. 

8 G_RIOLU N DAW AL W =: 3 DATCP is responsible for regulating 
NY T - = y: 7 a most aspects of agrichemical applica- 

(¢ ) tion, storage and cleanup in Wiscon- 
ve vA sin. To promote the proper handling, 

#7 IF WATER TASTES GOOD < 8 are ; we RE SRING “e SS storage and safe use of farm chemi- 
IN FACT. ees cals, pesticide applicators and sellers 

YOU CAN'T JUDGE GROUNDWATER BY ITS TASTE OR SMELL ALONE! nus Gel ae ecomuucatlen bio 
A SUDDEN CHANGE IN FLAVOR OR ODOR SHOULD BE INVESTIGATED. gram and be licensed by DATCP. Field 

staff regularly inspect if storage and 
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mixing facilities comply with ground- ment, and conserving natural re- 2 

water protection regulations. If a spill | sources. Extension educators provide ~~ 
occurs, money and staff are available outreach to citizens, farmers, school From university classes on hydro- 
to help with the cleanup. The Nutrient — children and public officials on water —_ geology to state fair displays, education 
Management Program helps prevent _ testing, water treatment devices, wise _is the most important tool we can use 

groundwater pollution by providing _ land use policy such as wellhead pro- _ to safeguard groundwater. Colleges 

funding to counties to help farmers tection, and other groundwater top- —_and universities offer courses that pre- 
write nutrient management plans. __ ics. With offices located in each county, _ pare students for careers in hydrogeol- 

The Clean Sweep program provides outreach activities can be tailored to —_ ogy, wastewater management, soil sci- 

farmers and homeowners with safe _ local needs. Basin educators, locatedin ence and other disciplines vital to 

options to dispose of pesticides and _each of the state’s major river basins, groundwater protection. They also con- 

other hazardous chemicals for free. _ provide land and water resources out- —_ duct research on groundwater develop- 

Businesses pay a portion of disposal _ reach to local communities. Extension ment, movement and cleanup tech- 

costs for these substances. promotes and assists private and pub- nologies. Vocational and technical 

lic partnerships to conserve and pro- _ colleges offer associate degrees in fields 
Tiniereks MEARE peas tect our water resources. related to agriculture and water re- 
pesmeme comer Fig ae The Nutrient and Pest Manage- sources management. Environmentally 

cies ment Program's crop plots on working safe methods of farming are taught in 
Wise groundwater use is a priority for farms promote the careful use of ma- | UW agricultural “short courses.” 

the University of Wisconsin-Extension.  nure and pesticides. The Farm*A*Syst 

Traditionally, extension agents and __ program helps farmers identify and Tai eeliCh et el Gee ten teat 

specialists provided farm families with correct risks to groundwater around Go i pane ae 
agricultural tools, information and farmsteads. Community Drinking Division: A rene Resources 

skills training. Today their role has Water Programs help private well ~ ‘~~ ~~? 

evolved into promoting community owners to identify individual water The USGS Water Division’s job is 

development, maintaining farm prof- quality concerns and community-wide _ to keep tabs on groundwater quantity 

itability while protecting the environ- — groundwater issues. in Wisconsin. Starting in 1946 with just 

ee ee li i core Cen eee 
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According to the U.S. Department of Agriculture, Wisconsin has over 390,000 acres of irrigated farmland. 
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(above) Research can benefit both surface waters and groundwater. Well water should be tested periodically for signs of bacteria, nitrate 
ee eee eee ene ee drill and install wells to protect and any chemicals that may be used in your area. 

| ” BR » Ay | afew wells, the USGS, This may affect surface water flow and 
OY FF Ee with the Wisconsin Ge- __ fish habitat in tributaries feeding Lake 

; y ef Fe ological and Natural — Michigan. 
fi : _y > History Survey, now 

os i J if 9 bi ee) Wisconsin State Laboratory of 

as: i | yy ey rd 170 Wisconsin wells. Eyer s(t!) 
Aa) a zh q a Some of the wells are © The Wisconsin Laboratory of Hygiene 

‘ | > Birra Se iv. ra measured daily using __ is the main environmental testing lab- 
I ; N RA 2s Me electronic recorders; oratory for the DNR, DHFS and other 

‘ ins others are measured state agencies. (See pages 28 and 30 

bee weekly, monthly or — for information on well testing.) The 

_ a quarterly. The data Laboratory performs a variety of 

eZ serves as a starting chemical and biological drinking 
dae ‘a oe 7 ie ee point for evaluating water tests, ranging from exotic path- 

ed <3 sd a 4 the effect new wells ogenic bacteria to potentially cancer- 

a ma | and land development causing chemical contaminants. In ad- 

i f willhave on ground- dition to extensive testing of 

aCe water levels, wetlands, | Wisconsin’s public water supplies, the 

A streams and lakes. For laboratory also offers private well 

| o example, astudy inthe owners basic drinking water tests such 

2. sm | j Great Lakes Basin as an analysis for E. coli. The presence 
Ne Me fj showed groundwater of E. coli indicates a water supply may 
: ——- " that once flowed to- be contaminated with fecal material 

ia , ] ward Lake Michigan is and thus presents a health threat. 

“ At, _& 4 1 now pumped, used Local commercial laboratories can also 

SE bi | ee ‘ = and discharged as _ provide some well water tests, and the 

= ‘= ay 3 treated wastewater to Laboratory of Hygiene partners with 

Sg ‘a J ; 4 = surface waters within them so high-quality testing is readily 

Bee ran 2 the Mississippi Basin. available throughout the state. & 
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dwat drink 

It’s your turn water a day; a leaking toilet, several er to save extra gallons. New water- 
thousand gallons a year. An inexpen- — saving showerheads come with a but- 

ou’ve read about what gov- sive washer is usually all you need to fix _ ton to shut off the flow without chang- 

ernment and industry are a leaky faucet. Adjusting or replacing ing the mix of hot and cold water. 

doing to guard groundwater. __ the inexpensive float arm or plunger _ Bathers should put the stopper in the 

Now, here’s what you can do ___ball can often stop toilet leaks. drain before running the water, then 

to help. Drinking water: Keep a pitcher of — mix cold and hot for the right tempera- 

drinking water in the refrigerator to _ ture. Turn off the tap while shaving or 

Examine your own habits quench your thirst without running the brushing your teeth. fi 

tap. Dish washing: \f you wash dishes 

Everyday activities affect groundwater Bathing and showering: A water- _ by hand, don’t leave the water run- 

quality. Think about the ways you use __ saving showerhead can cut the amount —_ ning while washing them. Make sure 

water at home. If you've always consid- of water used to about three gallons the dishwasher is full before you turn 

ered pure, clean water to be acheap, _ per minute without sacrificing the feel- _it on; it takes as much water and ener- 

unlimited resource, chances are you're —_ing of a good drenching. Turn off the gy to wash a half-load as it does to 

accustomed to wasting water and water while soaping up during ashow- wash a full load. And scrape dishes 

haven’‘t been concerned about what 

you pour down the drain. 

Common sense goes a long way 
toward keeping Wisconsin's ground- P= 

water clean and plentiful. Here are tea 

some ways to cut back on water use ISN ‘he 

and protect groundwater: wy “aS 

ae ‘ Oa = : oe a 
Conservation is wise use | Es ne S + i 

Use water-saving devices and appli- il =s — he ’ ‘ ~ 

ances: Since 1992, new toilets manu- [J a Sa ts _ ~ y nee SS 
factured in the U.S. use only 1.6 gallons [i 4 , Pee 

of water — much less than the sixgal- "| 2 . i 
lons each flush used to consume. If you~ how . } 
have an older toilet, toilet dams or in- |e =< ies 4 ij 

serts placed in the toilet tank retain fF SOME 
water during flushing and can save up i cee 
to three gallons per flush. A plastic bot- p , “ ™ oh 
tle weighted with washed pebbles ts 5s 
makes a good insert. Low-flow faucet a ie Pr 
aerators (for either inside- or outside- = tie 

threaded faucets) mix water with air are . . 

and can reduce the amount of water - = > ; oe 

flowing from your sinks. 2 - oa oe a re 
Look for and fix leaks: A dripping & aa a = ; 

faucet can waste 20 or more gallons of g me _. : 
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. ee : sua = : = ae a Bn ee 
: ‘ ag & . @ ' | enamel 

sf i A , aa ‘ | BBBNS = Donot overioad washer 
an } YY oe &: + 4d a q 

> Pn aly 1 + MBL i BE soon satay ome oceans 
vei Wa ‘ j eee ! 
= x 4 , {Eve pert Fon Tse PxoKAeS SOLD ESTES 2 i - = y a | hi Marana, n,m na 

A a aa! a | y — | tn intent eres ea 
ee 4 r- ee” = | a | 

~~ ern | 6 ee a sa —————S 

T{fi~mavn es 7 taal {contin ees comets age, fush mediate: Se 
~ Fa Sahl me 6 a with Wate for 10-15 minutes. In ether case, cal pe 

NN MS ge ee jf ieee a | mie Not a a : Xe | KEEP OUT OF REACH OF CHILDREN | = as 

<< Ge Pray vee ES ne A 
‘ a | ee — Gama ee 

P EA \ eee oe ‘ - a , i —. 

r mes 4 ae) -EYS JE aR ‘fe4 = Homeowners can protect groundwater too. 
ia at ¥ , yp — a 2 © Take unwanted cleaners, paints and pesticides to 

ee = ae fi 7 —— _ (By = Clean Sweep hazardous waste collection sites. 

eer J aS toes | ES * er: 

rather than rinse before loading the events in your community; call your — or on the ground — bring it to commu- 

dishwasher. County Extension office or DATCP for __ nity collection tanks where it will be 

Laundry: Always set the fill level to details. picked up and reprocessed. Recycling 

match the size load you are washing. Lawns: Reduce or eliminate the use —_ conserves landfill space. Less garbage 

Remember: Full loads save water be- _ of lawn pesticides and fertilizers. A in the landfill means less harmful 

cause fewer loads are necessary. Front- significant amount of these chemicals leachate that could contaminate 

loading washers use less detergent, can leach into groundwater. Test your groundwater. 

electricity and water. soil first to determine if it needs addi- Biodegradable soaps and cleansers: 

Lawn care: A rain barrel isa great tional nutrients. If you do apply fertil- | Go easy on groundwater! Use nontoxic 

way to save on water and it’s not chlo- _izer, do it in the first week of May or and biodegradable soaps and house- 

rinated, fluoridated or loaded with dis- after September 15. hold cleansers. Or try environmentally 

solved salt, so it’s better for your grass Recycle! Reuse or recycle plastic _ friendly alternatives: Baking soda on a 

and plants. Consider reducing the size bags and containers, aluminum cans, damp cloth to scrub sinks, appliances 

of your lawn by planting trees, shrubs _ tin cans, glass, cardboard, newspaper, _ and toilet bowls; a mixture of white 

and ground covers. Rain gardens are _ paper bags and other paper products. _ vinegar and water for cleaning ceramic 

attractive, low maintenance, and re- Don’t dump waste oil down the drain __ tile, doors, windows and other glass 

duce runoff to lakes and streams. surfaces; pure soap flakes and borax 

“ fe eee) — for washing clothes. 

arte ‘ . : ish washing: Use the minimum 
Waste minimization Ds 9 

amount of detergent needed to clean 

Household toxic wastes: Don’t use plates, glasses and silverware satisfac- 

household drains as ashtrays, waste- i Dan . torily. Choose a non-phosphate auto- 

baskets or garbage disposals! Toilets Fat : ram Pho a matic dishwashing detergent. 

(and kitchen sinks, garage drains and SERVES es ) eee Garbage disposals: They're noisy, 

basement washtubs) are not places to : zs (2 aia ard use a lot of water and electricity, and 

discard varnish, paint stripper, fats, oil, == x WREP Our eee) increase the amount of waste in the 

antifreeze, leftover crabgrass killer or fags iS. ENTRE ye ae water going to the wastewater treat- 

any other household chemicals. Just 3 zi ge § =§=©ment plant or your sewage system. 

because it’s down the drain doesn’t s Compost your kitchen waste and use 

mean it’s gone! These products may it to mulch yard plants and hold mois- 

end up in your water supply, especially . fi ae z turein the soil. For more ideas, look 

if you have an onsite sewage system. a= oS noe panes eo 2 for the pamphlet “Better Homes and 

Store your toxic products in tightly sc a Beck ee cael = Groundwater” (publication number 

sealed containers in a safe, dry spot, tare eats 2 DG-070-2004) on the DNR website at: 
7 Pesticides and fertilizers can leach to . 

share them with others who can use groundwater and cause health and dnr.wi.gov/org/water/dwg/gw/ and 

them, or bring them to Clean Sweep environmental risks. select “publications.” 
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Take care of your ae F . 
ancitncena a J eter down easily into a septic tank. Avoid 4, Go easy on your system. Don't do 

9e sy: dumping grease down the drain. Itcan more than three loads of laundry per 

Even a properly sited, permitted, con- _ build up in the tank and clog the inlet day (a dishwasher cycle equals one 

structed and maintained onsite or the soil absorption field. load). Minimize garbage disposal use. 

sewage system can pollute groundwa- 2. Have your onsite sewage system 

i i i il is hi ~ i ar. A licensed sep- ter, especially if the soil is highly per- inspected once a ye i ep Properly locate and 

meable or the water table is close to tage hauler can measure the level of eaneticterelle 

the surface. You can keep your system scum and sludge that has built up. The 

in good working order by following tank should be pumped when the Wells can be safe, dependable 
these four tips: sludge and scum occupy one-third of | sources of water if sited wisely and 

1. Be cautious about what you put _ the tank’s liquid capacity. NEVER go __ built correctly. Here are five points to 

in. Ordinary amounts of bleaches, lye, into a sewage tank — it may be full of | remember: 

soaps and detergents will not harm toxic gases. Hire only licensed septic 1. Ask questions if you plan to drill 

the system, but household chemicals tank haulers to clean out your tank. anew well or intend to purchase prop- 

like paint thinner, drain cleaner, sol- | They should pump through the man- __ erty with an existing well. Talk to your 

vents, gasoline, oil and pesticides hole, inspect inlet and outlet baffles neighbors: Do they have any problems 

should NEVER go into an onsite for damage, and service any outlet fil- with their wells? How deep are wells in 

sewage system. Once released inthe __ ters that may be installed. County sani- the area? Were there contaminated 

absorption field, these toxic products __ tarians will have the names of licensed _ wells in the area? How was the conta- 

can leach into groundwater. septage haulers in your area. mination taken care of? How was the 

Never flush bones, coffee grounds, 3. There are no known chemicals, _|and where you want to drill the well 

vegetable peelings, fruit rinds, dispos- | yeasts, bacterial preparations, en- _ used in the past? What is its Wisconsin 
able diapers, sanitary napkins, tam- zymes or other additives for sewage Unique Well Number? 
pons, bath oils, cigarette butts or tanks that will eliminate the need for Talk to local government officials: 
other materials that do not break _ periodic cleaning. What laws govern private water sup- 

: plies? Are housing densities low 

MEERA, Seon yi " A enough to ensure enough water for 
; a= PIS Or Bee -* Si re eae ¥ everyone's needs? Are there zoning 

" 5 ae 4 * a P CS t . . . fneaiiat . 
y cate / NE Pe, "Em restrictions limiting certain types of 
Se a St , @ “be” Ax ; land use? What current land and 

y ont y a j ae . a 
—_ fe 5 4 i water uses — irrigation, a quarry — in 

a | ZS ie Ad deo pl ee gee | the area might affect your water qual- 
i - j ~ pa) he Wy i ity? | | . rk ” ew ity or quantity? 
je * K 4 ie , Feige " . . . 
a Mi Wy Eat. | » coin Weed (or ro ae 2. Consult the Wisconsin Well 

| ee ¢ ik ae y Cay Ws : eI “| Code. Established in 1936, the Wiscon- 
Hy A eas mK : a eed me sin Well Code is administered by the 
ye { ) as 4 4 Poe Pee . . 4 Mf 

Ob |\ Vo ‘ Gee oe Mee 8 = Department of Natural Resources, 
‘ a oT ne 8} which sets standards for well construc- tig Be Zao eue Z 

POOR Bap i ; 
| te Se aad ' ae WO USE a Teach children early to build lifelong habits 

y Mees “i fF “ at rr "™@ 2 that protect resources. (left) A school project 
i i, a yf oH | 2 shows how food wastes, leaves and grass 

\ hh Ee J ‘hae “ae | # = settle down into rich compost. (below left) fil 1 Be 
5 Pts ft y i ‘| i) # Alot of household grime can be cleaned up 

t Bei: Hl u J a 2 with less toxic products. 

ADROP 

Y hired KNOWLEDGE! sas 
: I'VE GOT SOME fea 

WY — GROUNDWATER GOOD NEWS ce 
mi , aN 3 T AND SOME oe 
Wh ; oe : BAD NEWS =a 

Py) | fl y 
—~ Lea] 

xe § ee #8 ONE SIMPLE TEST CAN DETERMINE es 
= op 50) RA | THAT MY WELL WATER IS SAFE. eS 

sav? sA\ 

= ee @ IN FACT: 
a7 rv ens WS e WELLS SHOULD BE TESTED REGULARLY FOR BACTERIA & NITRATE. BUT — THERE ARE MANY 
e RK Svein Ha j 2 CHEMICALS THAT CAN ENTER GROUNDWATER THAT WON'T SHOW UP ON A ROUTINE TEST! 

a 
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a DROP lists the work performed and materials 

KNOWLEDGE! used; and the unique well number as- 

GROUNDWATER signed to your well so the DNR can 
3 MY T i Ul keep a record over time of your well 

= : water quality. This is important infor- 

|, | O16 mation to have if your well is ever con- 

#9 POURING A SMALL AMOUNT OF WASTE ON (tafe Lary J taminated. Reports collected over time 
THE GROUND WON'T CAUSE A PROBLEM. SNH 2: EF... in an area give researchers an idea of 

IN FACT: CEs what's going on underground. 

EVEN SMALL AMOUNTS OF HAZARDOUS SUBSTANCES DISPOSED A pump installer, if different from 
OF IMPROPERLY CAN CAUSE GROUNDWATER POLLUTION. the driller, must disinfect the well and 

collect a water sample to check for 

iE : bacteria. 

i ae \ 4, How often should I have my 
pail well tested? Annually test your well 

, } i, ; for bacteria and nitrate, and again at 
i A i @\ “y any time a change in odor, taste, 

oe Nay eal al |, a5 Bf olor or clarity causes you to suspect 

ee | wi _—= ee Bae ZY contamination. Check for nitrate 
, ad ft ss | ee : : a =, when infants or pregnant women use 

r hae ” : 1 Ra = pega Py er dala td (See page 30, “How safe is 

a , vg a ee y drinking water?”) 

= if se) | li Be : 5. How do! fill in an old unused 
ae = ! See ge Pays well? Fill and seal unused wells with 

: ‘oe ae i | ed Se a ; concrete or bentonite, a type of clay. 

ats ; WX, a | Va waa 4 3 Licensed well drillers or pump installers 

i, =—_- Aw 4 Si can help you close off the old well to 

i, TESS rN we — ens . . o prevent groundwater pollution. For a 

2. egies eee ES AN a 1 S2 copy of the pamphlet “Well Abandon- 
Oe REN SSS Sl 2 ment” (publication number DG-016- 

DNR maintains a list of licensed well drillers and pump installers. 2001) go to dnr.wi.gov/org/water/ 
dwg/gw/ and select “publications.” 

tion. The code lists the distances re- _ line at dnr.wi.gov/permitprimer/water/ 

ae between the well and sewage pumps/). Be cautious of very low bids What else can you do? 

rain fields or dry wells, sewer lines, | that appear, in comparison to others, 

farm feedlots, animal yards, manure _ to have a low per bag grout cost, or no Report illegal or abandoned waste 

pits, buried fuel tanks, fertilizer and grout listed. Make sure the successful _ sites. Call (800) 943-0003. 

pesticide storage sites, lakes, streams, bidder knows that notification is re- Keep up with local land use and 

sludge disposal and other potential quired as part of the contract to drill | waste disposal issues. Housing, com- 

contamination sources. Wells should the well. Ask to be notified before mercial development, highway con- 

always be located up the groundwa- grouting, and be at the site when the = struction and landfills may have 

ter gradient and as far from these po- _ well is grouted. While the grouting an adverse effect on groundwater 

tential sources of contamination is taking place, watch to ensure the quality if not carefully planned and 

as possible. cement is pumped into the space constructed. City, town or county gov- 

3. Hire reputable, experienced, li- between the casing and the drill hole, ernments may need to institute 

censed installers. Only people licensed —_ with the grout filled from the bottom zoning regulations or prohibit or re- 

with the Department of Natural Re- _ of the casing. strict activities that could endanger 

sources should drill wells. Only people The well driller is responsible for groundwater. Find out what the land 

holding DNR pump installer licenses _ flushing the well, test pumping it, dis- use issues are in your community and 

may install pumps. No license is re- _ infecting it, collecting a water sample — encourage your neighbors to do the 

quired if you construct your own well _ for bacteriological tests, sending awell same. Attend community meetings 

or install your own pump. However, _constructor’s report to the Depart- —_ and let your elected officials and utility 

state law requires that the work be ment of Natural Resources, and pro- operators know provisions to protect 

done according to state well code. viding the owner with a copy. This | groundwater must be the first step in 

DNR maintains a list of licensed well | document contains a record of the soil any local land use or waste disposal 

drillers and pump installers (see iton- and rock layers penetrated by the well; —_ proposal. 6 
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Where can I get a 
Ny; “ 

answers to my on 
questions about ~ V 
groundwater? * ) 
1. The DNR website at dnr.wi.gov/org/water/dwg/gw/ pro- 

vides answers to many groundwater questions. Need 

more information? Contact the DNR regional office or i 

service center nearest you. Visit dnr.wi.gov/org/caer/cs/ si 1 z 

ServiceCenter/locations.htm for a complete list. C 

2. The Wisconsin Geological and Natural History Survey - g 

has maps, well construction reports and other infor- : or : i 

mation on aquifers and geology. Fora list of WGNHS managing a public water supply, among them, providing adequate 
publications, write Wisconsin Geological and Natural supplies to all users, preventing contamination, and planning for a 

¥ : : system's future needs. 
History Survey, 3817 Mineral Point Rd., Madison, WI 

53705-5121. (608) 262-1705. Visit the survey's website at Washington Ave., P.O. Box 7969, Madison, WI 53707- 

www.uwex.edu/wgnhs/ 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 www.commerce.state.wi.us/ 

homes. Call or write your extension office for booklets 5. The Department of Agriculture, Trade and Consumer 

on safe drinking water, groundwater protection, best Protection offers information on best management 

management practices for pesticide and fertilizer use practices and Clean Sweep Program for farms and 

and other topics. Look for the address and phone num- atrazine prohibition areas. Write DATCP, 2811 Agricul- 

ber under the “county” listing in the phone book white ture Dr., Madison, WI 53708-8911. (608) 224-5002. On 

pages, or visit www.uwex.edu/ the web: datcp.state.wi.us/index.jsp 

4. The Department of Commerce has the details on proper 6. The Central Wisconsin Groundwater Center is a clear- 

onsite sewage system operation. Write Department of inghouse for information on groundwater issues 

Commerce, Division of Safety and Buildings, 201 W. statewide, with a strong focus on Wisconsin’s Central 

Se : a — oe : Sands area. The center main- 

ee To request a copy of “Bet- Visit the DNR website at © UW-Stevens Point Water and 
aa ter Homes and Groundwa- _ dnr.wi.gov for more infor- Environmental Analysis Lab- 

ee ter: A Homeowner's Guide,” mation about drinking and oratory, conducts applied 
a “4 =a booklet which provides groundwater protection; _ research, and offers educa- 
a» GroundWatet groundwater fienaly tech- eee orate and ane and _pro- 
= : niques for use at home and groundwater” from the grams. Write CWGC, College 

é work, look Online at the drop-down program menu. SrINGtUTAl RECOUuTCeSsTROG IT 

eae res DNR website at: dnr.wi. Also check the UW-Exten- 224, University of Wisconsin- 
Deere tae gov/org/water/dwg/gw/ and_ sion website at cecom- E ; 

select “publications” or call merce.uwex.edu and click Cee ee eet ony 

608-266-6669 and ask for on “water quality” under ul prec iooaa (715) 346- 
publication number PUB- the natural resources drop- 4270. Visit the center’s web- 
DG-070-2004. down menu. site at www.uwsp.edu/cnr/ 

gndwater @ 

Wisconsin’s buried treasure 29



H fe is my 
drinking w ? rinking water: 

aS taminants, such as volatile organic ture of bleach (containing at least five 

: cet ae compounds or pesticides. Check the percent chlorine) and water or by 

= = es sl acilina Yellow Pages under “laboratories” or dropping chlorine tablets or powder 

aa ee BW “water analysis” or check the website down the well. Contact the DNR 

, a _ dnr.wi.gov/org/es/science/Ic/INFO/ — Bureau of Drinking Water and Ground- 
l . ~__Lablists.htm for a certified lab in your _ water, at P.O. Box 7921, Madison, WI 
| Fi | | a area. Cost ranges from $30 to $1,000 53707-7921 or call (608) 266-6669 for 

: q 4 er i depending on the number and type _literature on private well operation. 

aay t i il of chemicals analyzed and the test If high nitrate is the problem, the 

methods. well construction and location should 

f For a small fee, the State Laboratory be checked. 

lig of Hygiene will test your drinking Wells can sometimes be deepened 

t : water for several pollutants including to get past contamination. Inade- 

= : bacteria, nitrate or fluoride. For atest quate well installations may be 

Eo “e z kit, call the lab at (800) 442-4618 or upgraded. Wells located in pits, for ex- 

3 write the State Laboratory of Hygiene, ample can be extended above ground 

: = Environmental Health Division, 2601 _and the pit filled in. These are costly 

— 2 Agriculture Dr., P.O. Box 7996, Madi- options, however; it’s best to have the 

son, WI 53707-7996. Private labs will | work done properly in the beginning 

any Wisconsinites, urban _ also do these tests. to avoid problems later. Your DNR 

and rural, are concerned Wells can be disinfected by displac- private water supply specialist can 

about the quality of the ing all the water in the well with a mix- give you advice on obtaining a safe 

water they drink, with 

good reason. Threats to a safe water Installing a sewage drainage field. 
supply exist everywhere, the result of 

our daily activities. How do you know 

if your water is safe to drink? = 

If your water is supplied by a com- ee i 4 , 
munity public water system, your Scere . rer ee re 

water utility will mailaConsumer CS So ol 
Confidence Report to youeach fall. === s | 
The report will include information ee ui ee ¥. 
on the source of the utility's drinking i Lita i diallia S ‘ 
water, the treatment used to purify ga = 5 
water, any contaminants that have a ern . =} HP ar 
been found in drinking water, and FReaE \ ea = Cae XS | i. 
the potential health effects of those igs ee Ss eS 
contaminants. Reports will also iden- es os . 
tify where additional information Be aa ara lace ld wis 
about the water supply can be found 

and how citizens can become in- : 

volved in protecting water sources. 

Utilities must annually provide updat- 

ed reports for their consumers. 

Private well owners should have g 

their wells tested periodically. Private = 

laboratories do tests for chemical con- 8 
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Both private labs and the State Lab of Hygiene analyze well water samples. a eee a 

pe Wallis corre conan 
i HOSULEAT a 

q re! Recyelelilil a ie, cee 

drinking water supply. benzene, a major compo- e a 

If your water utility or alab test nent of gasoline, or per- Se ts 

alerts you to the presence of high _chloroethylene, a chemical . ee = 

levels of chemicals in your drinking used in dry-cleaning sol- | — > a : E 
: ; pore nas Oey aaa aS a as a 

water, you may be advised to drink vents, make your water un- eS 2 ae Be Soa : 2 

bottled water or drill anew well. drinkable? 

But what about low levels of con- The answer is, No. That’s not tosay, to drink. For instance, the Environ- 

taminants? Will small quantities of | however, that the water is totally safe mental Protection Agency estimates 

that one part per billion of perchloro- 

ethylene in drinking water could lead 

to one or two additional cases of 

ADROP cancer in a population of one million 

KNOWLEDGE! people who drink such water over a 

PoniiDViaer a 4 70-year lifetime. 

PY . tT eo ps . ee, Drinking water contamination, 
NY T ae mw oss oe FE even at very low levels, should not 

cz ~ ¢ . be taken lightly, nor should the risks 

a0 be exaggerated. To keep the risk of 
ARTESIAN WATER IS THE F A ; 
PUREST ATER UATE GIES contamination as low as possible, 

public agencies and private citizens 

IN FACT: must continue to make tough deci- 
ARTESIAN SUPPLY IS NO GUARANTEE THAT WATER ‘ 2 

IS SAFE! ARTESIAN WATER CAN BE CONTAMINATED. sions on what's worth the risk and 

what's not. @) 
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Aquifer: A rock or soil layer capable Hydrogeology: The study of ground- Saturated zone: The part of a water- 
of storing, transmitting and yielding _ water and its relationship to the geo- _ bearing layer of rock or soil in which 
water to wells. logic environment. all spaces, large or small, are filled 

Baseflow: That part of stream dis- Hydrologic cycle: The complete With water. 
charge from groundwater seeping cycle through which water passes Sludge: Sediment remaining after 
into the stream. from the atmosphere to the earth wastewater has been treated. p 

Consumer Confidence Report: A 44 back to the atmosphere. Spring: A flow or natural discharge 
report, required under the amend- Hydrology: The science encompass- _ of groundwater at the surface. 
ments to the Safe Drinking Water ing the behavior of water as it Se ; 
Act, which lists contaminants found occurs in the atmosphere, on the FERS oH ee noe eee 
in community public well water land surface and underground. neinieaves 
systems, water treatment methods, 5 : : 
devices used and potential health Permeable: Having a texture that Yolatile Organic Compounds: A 

effects. fare he pe water to move group of common industrial and 
Disch aN euniee threugh quickly, household chemicals that evaporate 

I3c eee ie ae 0 a Ie Infiltration: The movement of water or volatilize when exposed to air. 
Beariples ce acting <eepe waevar into and through a soil. Includes gasoline and solvents. 

rivers, or by evaporation and transpi- Leachate: A liquid formed by water Water table: The level below which 
ration. percolating through soluble waste the soil or rock is saturated with 
Dolomite. Caldurmimacnesumcan material. Leachate from a landfill has water, sometimes referred to as the 
Bonate z ee 5 a high content of organic substances _ upper surface of the saturated zone. 

See CO ten a ee ancidissolyediminerals: f eral. Many rocks in Wisconsin referred Watershed: The land area from 
to as limestone are actually dolomite. pieeeree seamen ee eae wae soles runoff drains into a 

. - sisting chiefly of the mineral calcite stream system. 
Evaporation: The process by which A 
water is changed from a liquid into Se oS ee ee Sey ee eae oa 
vapor. Municipal well: A well, owned and Ree = 

: : : ted by a municipality, serving a 
Geology: The science dealing with °P°"9 s aa St ae ee 
the orale: history, riateriale and He ap ibe dood eo sacU 4 be 
structure of the earth, together with oe oe veal t ae a4 pe oe 
the forces and processes operating to Nutrients: Compounds of nitrogen, (a Gy 
produce change within and on the phosphorus and potassium that pro- Bi 77a ae: 

earth. mote plant growth. ae mae a i: A LN Se 

Glacial drift: Sediment transported Onsite sewage system: Used to && es 5 UN : 
or deposited by glaciers or the water treat household sewage and waste- — 7a) 2a. ee NG 
melting from a glacier. water by allowing the Se so ap s Fe ow. : 

i decompose and settle in a tank, then daa Fa le See 
Gross) alpha activity: Decay of letting the liquid be absorbed by the {gage ae ee” ° pee . 
radionuclides in natural deposits. Can a i : Sore wee! ss 
be either radium or uranium. soil ina ee eee act es y 

- Permeability: The capacity of rock or (esa e758 

curate erie greund eles soil to transmit a fluid, usually water. gag oN «Gua e 

zone. Pesticides: A general term for insec- —zaee = La Ge 5 e 
ticides, herbicides and fungicides. a = Re PAE TIRES NS 5 

eo Private well: A well serving one Well: A vertical excavation that taps 
eS : home maintained by the owner. an underground liquid-bearing rock 

% g Radi lides: A a formation. In Wisconsin, wells are 
iP = Perel t Sai a a ae drilled to obtain water, to monitor 
PN eee. & Sen ie he : a el the quality of groundwater, or to de- 

ee . 2 aes a or beta particles termine the depth of the water table. 
\ PY 7 ee Rech E is in which Wisconsin Unique Well Number: A 

v [- oo ae Bee anes eae 'c’ number assigned to individual wells, 
‘ m4 ee ee =A ae ie ae ae ae which allows state agencies and the 
7 ’ meee (Ward Into tne saturated zone oF an a ublic to track groundwater quality 

. we ee So through time. New wells drilled since 
z Gg ee Runoff: Precipitation not absorbed January 1, 1988 are assigned unique 
3 Ps fi see ee by the soil. well numbers. 
5 ie 
3 ‘45 Mee 

32 GROUNDWATER



a je, 

aba mes S ry eae ay mle Many window 
af) ae 2 | re £y es sé ,. , —a collision victims, 
Bn ap . es 2 *& ° “ “ acs 
aa 4 7. iim 2 a — Blackburnian 
(S\ ad hd ee oe a a pr > = Meera 
i Bes P a re fe ee : ~ Teele m crs zs 

ae) ap Fix oe : oe a Ooi ec eee 

oak Ai ae ee ee aa ye Ee . : meme : 
eae aoe = f k c gee 4 i PRuencn erat 

es e ‘ eee a ee 5... b Riese . 

i ae ee “ ae 0! 
ee ee ee on : 

Sal — Se 5 | 0a 
eee om a j : ee ; = 

Moai | = ia, , = " — 

ere a (eal a , 7 

Sie > a = Mes A & : 

Beas ey i es ce = —_~ == 
Bik, We 2 ee te ey <= ses 

toe oo eo <— a li Z —— 

5 epee’ YIP, a = 

oe : 4 fi UE gs cn = 
ee & oat 4 ce 
be > = f ke (Per ae 

a reeh - ii, | i | Sy OMe ccc kL ee 
ee, al Peso camer marc m ur s 

<= SE Pec Treas Wares ie eum Cc 8 
2 - 2 li ee iano cece ou) 5 

William Mueller and Scott Diehl 

t had been a rough winter for the wood thrush on her winter- se behind ane au ot ee 

ing grounds in Brazil. The lowland forest where she spent the Fees ottinoee ene tS eee 
last few winters had been cleared and was smoldering when inthe daytine bidoeeumne em 

she arrived last November. | ei i landscape reflected in windows or they 
She’s had a difficult spring migration journey north to Wis- _ may see completely through a building 

consin, too. When she arrived on the Texas coastline, thin and _ where two windows line up. They do not 

exhausted from crossing the Gulf of Mexico, the beachfront — talize that they cannot fly through these 
habitat she relied on for food, fresh water and rest was dotted ae obstructions. rome ee 

with beachfront condos and radio towers. In Illinois, she narrowly dein eee ae Joe ee 

escaped a hungry sharp-shinned hawk, also on its way north. MostotNerh Amedc ae nen ae 

She was almost home. She had been __ natural surroundings, but additional Brats at night es the stars as naviga- 

flying at an altitude of over 1,000 feet for | manmade hazards kill immense num- pone aids. These birds can be attracted 

hours. As the first blush of dawn painted __ bers of birds. At the top of this list? Colli- te lighted buildings, especially tel One 

the eastern horizon, familiar shapes of sions with glass windows. like moths toa flame on their migratory 

the wooded hills and valleys of Wiscon- Daniel Klem, professor at Muhlen- page eee collide n iegaieel ieee 

sin were revealed in the growing light. _ berg College in Allentown, Pennsylva- dow Panes OV a bright xe 

She began to descend, dropping down to __ nia, has studied bird/window collisions EO} enone, will arcle.a building una 

face yet another grave danger...aland- _for years. Extrapolating his research re- cae Ee Nie 

scape turned deadly, reflected in count- sults, Klem estimates that between 100 and severe Ata they drop ae eC 

less panels of plate glass. million and one billion birds of atleast S*eets and et oa below where ney 

Birds already run a gauntlet of dan- _ 225 species are killed by collisions with aS ey Brot tisk 0 Pee accidents 

gers going about the daily business of windows each year in North America with vehicles, and collisions with reflec: 

searching for food, establishing and de-__ alone. The numbers seem shocking for tons wee glass. A 

fending territories, nesting and raising an event few of us see very often and | {or ne fag et of eI EA) i o 

young, or migrating to and from their __ rarely find first-hand evidence of. Birds Sine este ees Das 

wintering grounds. Adverse weather __ killed following window collisions are seayenged by gulls, crows raccoons cats 

and predators are obvious threats in their quickly picked up by scavengers or may Se Sa 
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i Dw ee gas ie - 
be Bio: Sue ~ 

Preventing such collisions is a focus 4 SS A atl 7 

for a small group of private organiza- | , 7 a De : ey d 
tions and governmental agencies. The H —— 
Humane Society’s Wisconsin Night oe eae 

Guardians for Songbirds (WIngs), aims = Fi a) rf 
to educate the public about this threat, 3 | i i z : 

find and rehabilitate injured birds, and = Pina a = ( ie. 
work with building owners and tenants 2 a SS % 5 er a 

ete with windows) 7 si le do-it: If i I 1 ide birds with eta ike pa cunene sae sale b 3 
ines & Bes eee tearnings aba windwe: RE ilwaukee's Urban eéclogy hanging calor cenyle discs on fishing line that 

ing programs in Toronto (FLAP, Fatal Genter attractive designs are stenciled with a “frosted” _and twist in the breeze alerting birds. Old CDs would 
Light Awareness Program) and Chicago _ window solution to break up reflections on the outside work, too. 3 

(the Chicago Bird Collision Monitors). surface of glass panes. : 

Launched in the spring of 2005, [7 iabuca a eer | i ‘ 
Wings staff works with owners, man- | eae ah ohne om | L . 

agers and tenants of Milwaukee’s tallest oS a. i ' a , 
buildings to make their buildings safer | §j | ey : y al DE ! i aia i 

for migrating birds. Volunteers also a Ee 4 «* ied as Here tee (2 il | . Te 

search city streets in the pre-dawn hours 4 cre i ot. i q | 
for stunned, injured and dead birds. It |] al : i eal ed | i Bak 

takes a hardy, dedicated lot to patrol | 7 | im ~ | iat | i pe 
around tall downtown office buildings 4 A Soe ee i | = 
as early as 4:30 a.m. during spring mi- _ a is g c x ce 3 p 

gration to find birds before scavengers 3] | a ca Nae oi : ne 
get them. Live birds are gently captured 5 es ry jammer tS i Bore me 2 ag - 
and transported to the Wisconsin Hu- 2 EEN aie: 20 ES ec 2 ee aie ae 
mane Society’s (WHS) Wildlife Rehabili- This homeowner covered “accident prone” windows Wild turkey wing feathers attached by strings to the — 
tation Center at 45th and Wisconsin Av- with plastic netting often used to protect fruit trees window frames flutter in even light winds acting as sce 

enues in Milwaukee. Dead birds are” otter garden plants. devices: 
collected and transported either to the ing window collisions include concus- _ Day (observed the second Saturday each : 

humane society or the Urban Ecology __ sions and other head injuries, eye trau- _ May) featured the theme “Clear the Way 

Center. Both centers are keeping records mas, fractured bills and broken bones, es- _ for Birds!” and included handouts de- ; 

of the species found, specific locations pecially the delicate bones in the bird’s __ scribing practical solutions for reducing : 

and times each bird is found, and pre- chest: the coracoids and furcula (the __ bird collisions. The problem can only re- j 

vailing weather conditions. In compiling wishbone). These bones help support the ally be solved one window at a time. 

data, WIngs hopes to identify problem _bird’s shoulder structure and when frac- _ There are a variety of options: some sim- 
buildings and better recognize weather _ tured, the bird cannot fly. The staff uses __ ple and inexpensive, others more com- 

conditions that may increase the likeli- special splinting and stabilizing tech- _ plex and costly, but all windows don’t : 

hood of window collisions. Collecting niques to give the fractures a chance to __ have to be treated the same. 

information in a consistent manner from _ heal. Birds are initially housed in small, On private homes and in low-rise 

Wings, FLAP and the Chicago Bird Col- quiet habitats, with a minimum of expo- _ apartment buildings, installing simple 

lision Monitors programs will make it sure to humans so they can rest, eat and _ mesh or screen barriers on the outside of 

easier to combine results intoa single recuperate. An injured bird may stay in windows that have been a problem helps 
database to increase our collective _ the rehab center a few days to several __ in two ways: screens cut down on reflec- 
knowledge about window collisions. weeks, depending on its injuries. Once __ tions birds see in the windows, and they 

injuries are healed, each bird is evaluated __ provide a relatively soft cushioning bar- 
Attending to the injured for fitness. Some birds may need addi- __ rier between the bird and the window 

tional exercise in a large aviary, or even’ _ that helps prevent injuries. Many new 

Injured birds arriving at the WHS physical therapy before they are ready to _ window installations and retrofits come 

Wildlife Rehabilitation Center are each ___ g0. When ready for release, southward —_ equipped with full length or full width 
placed in a warm, dark, quiet container migrating birds are transported south of fiberglass screens on the outside. If your 

and allowed to rest for 30 to 60 minutes. the city, northbound birds are released _ home has older aluminum triple-track 

Handling birds too soon can lead to ex- north of town. windows, the screens typically cover 

cessive stress that can kill them. There- only half of the window, leaving one 

after trained staff examine each bird, Clear solutions pane still uncovered. You can cover the 

identify injuries, administer first aid and wooden frame outside the edge of that 
start treatment. Common injuries follow- Last year’s International Migratory Bird _ pane with screening or finer-mesh plastic 

18 Wisconsin Natural Resources



chicken wire that’s available at most _ ber. Falcon silhouettes placed widely A Birds & Buildings Forum held in 

hardware stores. The mesh can be sta- __ apart are largely ineffective: silhouettes Chicago last spring hosted a symposium 

pled in place outside the window if those and other designs need to be placed no _ on windows and building design. The 

windows can be opened from the inside more than the width of ahand apart to _ forum, a small Chicago-based nonprofit 

for cleaning. provide an effective visual warning for group, encourages architects and design 

Roy and Charlotte Lukes of Baileys small birds. At the Urban Ecology Center _ professionals to develop and build bird- 

Harbor have gone a step further, in- in Milwaukee, staff and volunteers have _ safe windows and glass walls. The confer- 

stalling mesh covering the large picture _created a display of a variety of methods _ ence discussed window features that at- 

windows on their home. In addition, _ of treating windows to prevent or limit __tract and kill birds. Although targeted for 

they fashioned strings with large turkey _ collisions. The WIngs website has a _ Illinois and Wisconsin architects, the 

wing feathers and fastened them to the gallery showing a variety of window _ event attracted attendees from as far as 

upper edge of some windows where _ treatments designed to reduce/prevent _ Atlanta, Seattle and Edmonton, Alberta. 

they have observed bird collisions in the _ bird collisions. Sponsors included Chicago architecture 

past. Any breeze sets these “feather-mo- You can also find directions for craft- _ schools, three architecture professional as- 

biles” in motion, hopefully letting nearby ing temporary frosted pane window _sociations and the City of Chicago. The 

birds know not to venture too close. stencils at the FLAP program website. _ forum also provides information that can 

For a more finished look over larger, Stencils are also available at home re- _be incorporated in university courses so 

extensive sets of windows, one can pur- _ modeling centers and craft shops. Direc- _ architecture students can learn about bird- 

chase commercially-produced “bird tions for temporary window “frosting” safe designs as part of green architectural 

screens” that are placed in frames over are available at www.hgtv.com/hgtv/ __ projects, said Randi Doeker of the forum. 

the windows. Such a set was installed at © rm_kitchen_bath_other/article/0,,_ Whether you are a homeowner, renter 

the Rowe Sanctuary, an environmental | HGTV_3748_1380895.00.html. or small business operator, simple tech- 

education building in Gibbon, Nebraska. More extensive modifications may be _ niques offer economical options to retro- 

These screens can be removed during more practical for new commercial con- _ fit windows or install simple screen bar- 

seasons where fewer birds are present, _ struction rather than retrofits, including riers, window treatments, films and 

but if bird feeders are stocked year- _ installing window glass at angles of 20 _ stenciling to reduce bird collisions. Plac- 

round, window treatments should be left degrees or more, tilted outward at the _ ing bird feeders carefully and supporting 

up all year too. top. Experiments show that angling glass | community educational programs like 

Another way to largely eliminate | downward is particularly effective at re- _ the Wisconsin Humane Society’s WIngs 

reflections from the outside of windows _ ducing collisions. Experiments with new — program, can also help us prevent in- 

is to apply specially-made films, such as __ types of window glass are also being _juries and save many more of the birds 

a product called CollidEscape. These — conducted. Some new glass has a series _ we cherish. V/} 

films adhere easily and last for years _of frosted “dots” on the outside that are_|—§_ 

without obscuring the view from inside. __ barely visible inside yet eliminate reflec- __ William Mueller chairs the Conservation 

The films can be pretty readily removed, _ tions. Others are experimenting with Committee for the Wisconsin Society for 

even years later if necessary. ultraviolet coatings visible to birds but Ornithology and the Issues Committee for 

Professor Klem and his colleagues _ not to people. Perhaps “bird-friendly” the Wisconste Bitd Conscroateriiaaue 
- : Scott Diehl manages the Wisconsin Humane 

have also found that where bird feeders __ glass will one day be standard fornew _Society’s Wildlife Rehabilitation Center in 

are placed affects the numbers and sever- _ construction and replacement windows. Milwaukee. 

ity of window collisions. Feeders placed 

nearer than three fet from windows o 
farther away than 30 feet substantially I The Wisconsin Humane Society's Wings program: 
reduce fatal bird collisions. The middle www.wihumane.org/wildlife/wings/default.aspx. Bird screens and CollidEscape 
zone between those distances is much are available for purchase through the society online or at their shelter 

more dangerous for birds. @ Fatal Light Awareness Program: www.flap.org 

Other simple techniques can prevent @ American Bird Conservancy's “Windows: A Human Hazard for Birds”: www.abcbirds.org/ 
or substantially lower the frequency of birdconservationalliance/members/window_paper.PDF 

collisions. Moving house plants farther @ US. Fish and Wildlife Service information about birds and collisions: www. fws.gov/birds/ 
Pomtanclonerean reduce visual confus documents/Collisions.pdf and www.fws.gov/birds/documents/Glass.pdf 

sion. Though houseplants need natural i The Bird Conservation Network's “Window Kills’: www.benbirds.org/window.html 

light, birds sometimes think they can @ The Birds & Buildings Forum: www.birdsandbuildings.org/index1024.html 

perch on these plants, unaware that there li Laura Erickson’s windows page on her “Birder’s Blog” at: www.birderblog.com/bird/ 
is a pane of glass between them and the Conse vation / card / Do Wndeys cn ; ie : 

landing site. Stenciled designs or decals B ce to other collision sources at the Wisconsin Bird Conservation Initiative’s 

poplien tot een mice prmmdowa canbe ssues abels page: pai Wisco nei NbIids O12 IssuesPapers.htm 

nearly as useful as screens or other barri- @ Chicago Bird Collision Monitors: www.birdmonitors.net/ 

ers, if they are of sufficient size and num- @ Urban Ecology Center: www.urbanecologycenter.org/. 
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their life from eggs through adult in many locations of Lake Michigan and Green Bay. These are typical sizes 

Raat clam eur n acl aM Cr acc INe 

MATT MANGAN, 

Are Jisheries biologists are cautiously optimistic that 

ll yellow perch in Green Bay and southern Lake Michigan 

ye OW are showing early signs of recovery from a sustained 15- A 

perch year population decline. : 

inchin Several survey techniques biologists employ to track perch 

8 throughout their development from eggs through adult size 

back from indicate yellow perch may be at the beginning of a slow come- 

a 1 5 ear back. More sampling and surveys will determine if these prized 

a fish are recovering lakewide or if the populations are primarily 

decline? making a comeback in smaller areas. 

Teams of biologists, operations crews and university 

researchers continue to study perch, follow their progress and 

take steps to enhance their populations. 
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Ve e Xo The vast size of the Lake Michigan ‘5 Sf. oars 

ee ' e oes system, variable weather and varied me 
s ' s Ee “Tote underwater conditions add to the chal- ; i oe bs Da oy 

4 \ aw o ; s 4 lenge of predicting how these fish are a i 4 ea 

Ke. = ss \ aN y -___ responding to change. “So many fac- é ~ WZ 
Y 3 3 4 ’ ‘ tors are involved — food availability, ie él 2 Z 

ww as . hk q . exotic competitors, fishing pressure, * ; it : 
a i, a" ee predators, and weather, that we don’t rs : 

os SI : a \ like to make predictions,” said Bill Pr) ie 
pe ea \ } ; Horns, DNR Great Lakes fisheries co- ” on\ x 5 

S oy Neh a ordinator. eas 
re oe oN 4 A systematic approach to assessing i a 2 
oj ig Y a 5 ‘. fish populations on the Great Lakes is , 5 

Ps a s ee only about 35 years old. Before 1970 ae Fa 
ans if a ee fish populations on the lake were esti- i 

1 te eerie an "mated by reviewing records from com- _at two to three years in Perch milt 
rye | a oa Se mercial catches and, naturally, those | Green Bay, three to four eucees 

, ae is es y a. vharvests fluctuated with the demand years in Lake Michigan. collected to 
5 ae “23 ne > ) Lat a fish, different fishing regulations in | Commercial catches (which assess fish 

i fe. fp __~ each state and new technology for find- have been closed for 10 seneties that 
Fi "a |g f° ingand netting perch. “An absence of _ years) and an annual creel ae 
ae) ion — > consistent long-term data about fish survey from sport anglers perch popu- 

a (e iin g populations makes it more difficult to provide information about lation growth 

ee s ad E 4 2. determine if the fluctuations we see __ the adult perch population, remains slow. 

* ae - now are cyclical, an anomaly, or can _ but the fish are much more vulnerable to 

a : : e. 4 : be attributed toa condition we _ predation and the elements as fry, larvae 

ee oul i can measure,” Horns said. and fingerlings than as adults. To assess 

7 4 P + nl Perch typically live about _ population trends, biologists routinely 

oe ‘ : ‘| P vos iss, seven years and _ sample perch at several stages in their 
an” ht 8 ‘ i /e A i. X we. ee reach sexual development. 
7 ; we . | bs Rn . c' we Ba ‘ q RB maturity 

S mi oS Y ie hy SS Rh Frequent sampling during their 
; , oa 4 . ae KS a ad first years in Lake Michigan 

yee . XN ae A Le e a i a \ During the spawning season, typically 
Cres ; oe” oN We = early to mid-June, divers traveling on 

eo a . Ke, \ ss \ om _ the research vessel Perca examine the 

Z Lae gine Cf 4 3 d lake bottom at traditional spawning 

z ay WW, A ae ihe Rees grounds where fertilized masses of 

: F ee Roe i ae 5 perch eggs might accumulate. Divers 
ae ee J TO ae S x \ sy oe ee ey count the number of the accordion-like 

a | ; oer . 2 i i \ ’ egg masses found on the rock and 
- ay . i “  N rubble on the lakebed. When the popu- 

/ q a ai a lation is strong, divers might see as 

ij 1 ter 4 Me oe ee. Ra Sg many as 50 egg masses per 300-meter 
q ye Me ef 4) ee 
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a eS 

transect, in poor years, less than jaa = \ \ _ a a ee perch from the bay. The commercial 
one. Last year they recorded 11.7egg iam I¢ pee Se _£ harvest has been regulated under a 
masses /1,000 square meters. ne ft ee » / ~ | quota system since the 1983-84 season. 

Similarly, adult perch are netted and tage =m see ve » : Quotas as high as 475,000 pounds a 

sampled each spawning season to geta Paes fA ‘ f year dwindled to the current low of 
sense of their overall health. Biologists Ss o ff 20,000 pounds as perch populations 

set a goal of examining 3,000 adult jaime ae ee : plummeted. Sport creels followed simi- 
perch each year. Fish are measured and at "a 7" ms lar patterns, ranging from a peak har- 

weighed. Gametes and eggs may be col- : ee pat ek po i _/§ vest of three million fish in 1990-91 to 
lected for scientific studies. A few fish yo Peete CSC~*~<“—;:*és;«SCéreedcecd bag limits and. a lw %—f 52,429 
are tagged and released for lakewide b <i eal fc 18 perch in 2004. 

ee ere ee oe Even lngerterm a Tapvalperch lese than ahalemien) siiicnire sampling on Green Bay _ Early indications of a comeback? 

long are sampled in fine-mesh nets at See Perch population studies _ Results from all these sampling pro- 

the surface to measure survival and dis- ang fail every have even a longer history grams show perch populations that 

persal rates after hatching. year. in Green Bay, where spring grew steadily in both Green Bay and 

Young of the year perch are again net- spawning samples have _ Lake Michigan through the 1980s strong- 

ted in late summer/early fall using beach _ been collected annually at Little Tail _ly declined in the ‘90s, with only one 
seines, bottom trawlers and gill netsin at | Point for 27 years. Seining stations at _ strong year class of perch in 1998 that 

least 22 different sampling stations inthe 15 sites spread over 130 miles of the _ grew into a strong class of adult perch 

nearshore area of Lake Michigan from _ Green Bay shore have served as sites to —_in 2003. 

Kenosha north to Sheboygan. sample young developing perch during Last summer’s sampling results were 

In winter, graded mesh gill nets are June and July for each of the past more encouraging. Summer trawling 
set offshore near the Green Can Reef in 23 years. Perch have been sampled surveys for yellow perch in Green Bay 

Milwaukee to estimate the survival every year in late summer at 60 trawl- _ indicated 2005 produced another good 

rates of young perch adrift in the open _ ing stations on the bay since 1978, and __ year class, following decent year classes 

waters of Lake Michigan. Since the sur- _ at 18 deeper water trawling stations _ in 2002 and 2004 and the excellent year 
vey uses gill nets from one to three __ since 1988. class in 2003. As expected, increased 

inches, we get an excellent picture of Biologists keep close tabs oncom- _ production over the past few years has 

the overall yellow perch population. mercial netting and the sport harvest of started to improve fishing, and should 

yield good fishing in 2006 as well. 
Saas ° i “Still, we recommend caution before 

eet > a : increasing commercial and sport har- 
err i vests too quickly,” said Horns. “We are 

OTe Man i looking for unambiguous evidence that 

cee REL the young fish have survived and are 
Sete oh 2 > capable of supporting larger harvests.” 

ae ‘ ae i > < In December 2005, following fish- 

¥ =) ae ae 3 =e ww =a eries recommendations, the Natural Re- 

: 2 i =e A o r sources Board approved a modest eas- 

" vi  gi-oe ie OL = r ing of restrictions on the perch harvest 

yy aa | ee J oN y on Green Bay. Daily bag limits on Green 
v7 ri ay ( W Ww. Bay will increase from 10 to 15 yellow 

\ Voy, ~S a : = __sperch and the annual commercial har- 
us Gy y Z oe , & = vest limit will climb from 20,000 to 

Uo | ] : MY ry NM 60,000 pounds. 
eV ye Veg f (<4 4 ; ey More sustained research will deter- 

3 y Pa - E a > Pi | mine if bag limits can be eased lakewide. 

Ed, Up | £ 3 : ) “The 2005 year-class looks good in 
Eg a a. ¢ 4 : YA Lake Michigan too,” said Brad Eggold, 

fi | q { \ i ee er A i DNR fish supervisor for southern Lake 

Vj pe = \ oe y ee i P| a > a \ Michigan. “They certainly seem to have 

fe i | PS | Se fo i] » ne vi } z_ the size to survive well over the winter 
lg es s 1) =] | ae ; ce] ‘4 (2 Wie? and we're optimistic about their contin- 
em | eee — {i eo 2 ued survival and contribution to the 
of Fit Bae . ‘ i) EEE WE Lake Michigan fishery in the future.” 
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STEM M CUM COMI CA Var TCM eed m l(c er Lemucete cc Heeler im ai od colete) 

= CIE Meo eee UCI aS UE TEE Testes cue et cog 
ie . healthy environment. For instance this shrew prefers moist woodlands, leaf 

i a litter, decaying logs, thickets, bogs and marshy areas over drier upland areas. 

id 
LOREN AYERS 

Researchers ( “AG | 
f = oe 4 *~ bd * 

: | : = si , 4 
champion the cause ao o 

is zi a r c a : : ‘ of the little mammals oe — : . 
7 e iy _ a ‘ 6 iJ ee r 

and strive to bring ‘vo: - F . ie r 

population studies re rN ai 23 
: . b4 ? ‘~ 
into the 21st century. <4 or 

N We he i 
Kathryn A. Kahler a cos 7 

ee oni eo Ee ae 
eir names conjure up diminu- 3 i 

ive pictures i a : d’ ae a tive pictures in the mind’s eye | = = 

— least shrew, pygmy shrew, < - 

least chipmunk, pocket gopher. 5 ve Bsn 

But these tiny creatures play an impor- \ ~ eee 
tant role in the bigger scheme of things. . Loe .% sn 
They are part of the biodiversity we | : om fe 4 

strive to protect and the web of life in “4 e 
: : P which we are entwined. ea ; Te 

Small mammals serve as a forage base Senne yoo Bp Z 

for larger carnivores like coyotes, foxes or oly SOC Sr 14 ae A 

birds of prey. Insectivores like shrews pe Se oo) #7 Get: L as 
a les hel trol i “ts. Small Natural Resources ~ ip 

and moles help control insects. Sma eA yj CS 5 

mammals disperse seeds stuck to their _ | WaRREMavanenrles f _ 

fur, carried in their droppings or cached & | WUUEIRSICES SE) LEP 
in wi ; os ee CRUEL Fb aipadiae aa 
in winter stores. The tiny tunnels created || 

. 1 we DEVI SMC CL BY 
by burrowing mammals help aerate soil §— 7 oan 
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and allow water to percolate through, jj ees in Wisconsin,” Ayers observes. “So we 

making a more suitable place for seeds to ry, 4 pe SS =, md . train wildlife biologists and others who 

take root. Small mammal waste deposit- % 1/ j 3 fee 2a have an interest in small mammals, 

ed in burrows fertilizes plant roots. Bur- . ar %., provide them with equipment and re- 

rows also provide underground nesting * ae = ea imburse their travel expenses for doing 

sites for important pollinating insects i ete uf k J inventories.” 

such as bumblebees. \ 1 . a = ‘ Ayers and Richard Bautz, a small 

Ecologists monitor small mammal est \ —\ oh el i eo mi : mammal expert under contract with the 

populations as environmental indicators [rea sz se wage ea) Department of Natural Resources, have 
of changing landscapes. Tracking fluctua- } ,™® a Ss x es trained DNR wildlife biologists, student 

tions in the number of animals and the Se A ie aie oS Ae a interns, U.S. Forest Service personnel, 

distribution of species helps assess the ef- (Gj Ls ) Su ie & members of the Great Lakes Fish and 
fects of agriculture, development, forest i Bee, on 2 x Wildlife Commission, researchers from 

management, and other human activities a — Suit = the Marshfield Clinic investigating infec- 

on natural habitats. For instance, the red- 4 ' — eo ee e tious diseases, and private individuals. 

backed vole prefers cool, moist, closed- Sea. + we In exchange for training and support, the 

canopy forests with plenty of large — Bautz designed a squeeze box for live traps so agency receives valuable information 

woody debris. By studying how these mammals like squirrels can be safely restrained, about small mammals and their distribu- 
ear-tagged and released without injury. 2 . sues x 

small mammals respond to forest har- tion, habitat associations, population sta- 

vesting and succession, foresters can de- tus and relative abundance. 

termine whether red-backed voles can be 

used as indicators of forest sustainability. Trapping to track small mammals 
Despite their importance, small mam- ~~ 

mals receive scant attention from the De- nN » | Both live traps and lethal traps are used 
partment of Natural Resources and other sa ; . i ' to capture small mammals: live traps 

research agencies. Mostly it’s anissueof "iy .. when researchers want to mark or tag an 

numbers: Following a single wolf pack of : a ) animal for recapture, or to survey the 

six, eight or even 15 members is easier - types of animals living in an area; lethal 

than keeping tabs on a dispersed popula- i traps when collecting specimens to study 

tion of pocket gophers. But soon, thanks 4 all anatomy, or to dissect to study food 

to the efforts of two Wisconsin ecologists, = | e y, 5 habits, disease or other biological factors. 

small mammals may receive more priori- eT. b a A popular live trap for catching 

ty in research activities. ; ld 3 = mouse-sized mammals is the Sherman 

TE = box trap, made of aluminum or galva- 

The big book of little creatures Reh aaie co te RnR eee nized steel ancl ineasuring:3 by 3 2by 2 
bounds on its hind legs to escape predators. inches. Bait is placed in the back of the 

Loren Ayers, an ecologist with DNR’s Bu- trap and the door is folded in, com- 

reau of Endangered Resources, believes _ tion and locations of small mammals is _ pressing a spring secured by a small 

much can be learned from small mammal _ outdated. latch. Lured into the trap, the animal 

surveys and inventories. When it comes “The primary purpose of most of our steps on a treadle that releases the door, 

to funding projects, though, these mam- —_ small mammal work right now is to up- __ which snaps shut. Firm fruits or vegeta- 

mals aren’t just small — they're invisible. date Jackson’s Mammals of Wisconsin,” __ bles like apples or potatoes, or peanut 

“How does DNR use small mammal says Ayers. “We're gathering informa- _ butter mixed with oatmeal are com- 

information in land management? We __ tion, trying to learn and get up todate —_ monly used baits. 

don’t,” says Ayers. “There are exceptions. about what's out there.” Catching animals like rabbits, weasels 

We are working to improve the situation, Determining what's out there canbe and ground squirrels requires larger 

and right now, we're focusing on infra- done in several ways. Some of the spec- _ Sherman traps or Tomahawk traps. Tom- 
structure.” imens Jackson studied in his original ree | ahawks are made of wire mesh witha 

The “infrastructure” Ayers refers to search came from examining small __ similar spring mechanism to trigger the 

will provide the means and information mammal skulls found in owl pellets, the door latch. 

to update Mammals of Wisconsin by Hart- _ indigestible portion of an owl's diet that Another popular live trap is the pitfall 

ley H. T. Jackson. Based on field work _ it regurgitates in a compact mass. Most _ trap. Typically made from coffee cans or 

done from the early 1900s to 1952,and often, however, researchers survey _ plastic containers, a pitfall trap is buried 

published in 1961, the book is still consid- small mammal populations by setting _so the top of the container is flush with 
ered the definitive source of mammal in- _ up traplines. the ground, the animal walks in and falls 

formation in Wisconsin. Therein lies the “One or two people can’t come close _ to the bottom. Pitfalls are most effective if 

problem: Our data on the range, popula- _ to inventorying all the small mammals _ placed next to fallen logs animals follow 
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a EAN x NG iy ae e | sions to survive. Fly- __ traps like traditional mouse traps are 
ee ck os 2 ‘te ie s By j ing squirrels are noc- _ available in different sizes. The Museum 

Ne A se \ ely et * turnal and willneed Special Trap, sized between a mouse 
weatct a eo yee ty 4 1 a ie toeatifcaught over- trap and a rat trap, does not crush the 

yy el ean” MENT ight. Necting materi. animal's kull, which is often the most No os, ov oe night. Nesting materi- — animal’s skull, which is often the mos 
a. WO Rar 74 4 als placed inside the __ valuable part of the specimen for identifi- 
eee An as i es Wj trap, like wads of cot- cation and subsequent museum work. 

ane rae lie § ton, wool or leaves, 
A Sa all Sey help small mammals ;: 

, ‘- poo Bb “e sii = oo maintain body heat Beat Ree peceeee 
pI SS aca. il = sm until they are checked = Small mammals make excellent teach- 

ha Pg gem ae a and released. ing specimens because they are easily 
ar a Nee = aa Traplines aremark- caught and very convenient to work 
SSS ys sad ed overhead with with. “What makes this group of mam- 

Sos SES SS ed y 4 aa : j 7, a ee eg ae a ' Sx = brightly colored plas- mals so well-suited for study,” Bautz re- 
% ce oe ES se : ] a 2 & tic tape or strips of _ cently tolda group of undergraduates 

ee fe . fei at vy == cloth so they canbe inthe UW-Madison Wildlife Ecology 
eS i, eee ES. f = oe located with ease.Co- —_ program, “is that they come in neat lit- 

cc ge re Nhe a ordinates of trap loca- _ tle packages.” 
. 2 ce fiisics se 5 ey eS tions are mapped on a Neat they are, but a little nasty, too. 

Bat ti Wie eer oat S <a be Ha diagram or recorded _ Trapped animals need to be handled cau- 
‘ae ee re ae a hee 8 “2 using GPS equipment. __tiously to protect both the animal and the 

7 Wee Sd Traps are checked fre- handler. Students were advised to wear 
Soe fier oe e Brpcsae raat Oe “SN quently to prevent — surgical masks and gloves as a precau- 

aes Heat i Se eS small mammals from _ tion against airborne viruses like han- 

rea nee Pieter has Os ing bait them- i hich causes Hantavirus Pul- Bin ae wake L ra i BS = becoming bait them tavirus, which cau 2 

en eee a Se ea aise a, Re: Be “ selves if discovered monary Syndrome (HPS), a respiratory 

cee ie eee a oR A > . by larger predators disease that is fortunately rare in Wiscon- 

a ys eo rE df 1a p ae Brenna a a like raccoons, weasels _ sin. The deer mouse (Peromyscus manicu- 
ert et a fa te i | ae WS sg <a ; a ~ or bears. latus) is the primary carrier of hantavirus 

wa tl ts DR, ose 4h Oy AS PJ) Other methods of __ and can transmit it without showing any 

_ MS os a sais eS documentin ies igns of being sick. Deer mice can also jee ee ae re pea Soa = documenting species signs o g 

mie Rio Veet AR, <.2% involve setting up carry deer ticks, the source that carries 
d il aC Sey EES as ~~ tracking stations and _and transmits Lyme disease. Thorough 

as natural travel paths. If fallen logs are _hair traps. Tracking stations can takea hand-washing is absolutely essential 
not available, a drift fence canbe con- _variety of forms. In some, an area is cov- _ after handling any wild animal, especial- 

structed of metal flashing or rigid plastic, _ ered with carbon paper, graphite spray, __ ly before eating or drinking; Bautz re- 
and pitfall traps placed at either end. An- _ talcum powder or another medium the _ minded the students to carry waterless 
imals walking through the woods bump _ animal walks through to reach the bait. _ hand cleaner for use in the field. 
into the drift fence and follow it into one — White paper or sticky contact paper is Anip from the tiny teeth of a mouse or 
of the traps, much in the same way fyke _Jaid between the graphite and the bait, shrew won't inflict much damage, but a 
nets lead fish to collection nets for lake and as the animal makes its way across, __ bite from a larger, more aggressive species 

surveys. a pattern of tracks appears. A piece of _ like the red squirrel can be serious. Wear- 

When surveying an area for small _ PVC pipe placed along a known travel _ing leather gloves provides good protec- 
mammals, an array of live traps works path or runway is another common _ tion against biters. Bautz also has de- 

best placed near or under brush piles, tracking device; graphite spray atone __ signed several simple devices to prevent 
along fallen logs, near burrow entrances, _ end, sticky paper at the other, the baitin _ larger animals like gray squirrels from 
along streams, at bases of trees, or inhol- the middle. chomping handlers. One is a “squeeze 
low stumps. Hair traps or tubes collect samples for _ box” or modified Tomahawk trap: Bautz 

‘Traps are shaded with plastic or sheet _Jab identification. Hairs cling to double-_ inserted a piece of plywood cut to the 
metal canopies to protect the captured sided tape or another sticky medium as _ same dimensions as the trap floor. When a 
animals from sun and precipitation. In _ the animal rubs against the trap trying to _ squirrel is inside the trap, the plywood 
winter, a trap must contain enough food _get the bait. piece is gently pushed up to restrain the 

to keep the animal alive until the trap can Many museums and colleges main- _ animal between the wood and the top of 
be checked. Shrews, for example, can eat _ tain collections of study skins and skele- __ the trap. An ear tag can be applied with- 
their body weight in food every day, so _ tons, usually taken by lethal trapping as _out touching the animal. It’s less stressful 
they need a trap well stocked with provi- research and educational aids. Snap _for the squirrel and handlers alike. 
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Ensuring the animals’ safety is a pri- q 

mary concern. Throughout the demon- Zi wee 4 

stration Bautz worked quickly and Z ea \ iy E 

avoided excessive handling that might a e 

have stressed the animals. When remov- = 

ing an animal from a live trap, Bautz = “y = e. 

placed a plastic bag around the opening ‘Gea ss 

and held it tightly because these tiny ee ys... : 3 
creatures are adept at finding the small- ip 3 : we? 

est of escape routes. He then carefully re- a4 Psi: a " 

leased the trap door and allowed the ani- a ie 3 , 3 

mal to work its way into the plastic bag, 6 ig : A’ - 7 
grabbing the bag firmly just above the a , = 

To mark an animal for recapture stud- rn cone ag : 
ies, Bautz first snipped one corner out of like this eee aca} , res 

the plastic bag before transferring thean- [| TR ule E 
imal from the trap. He gently worked the | accel ae iue a ; 

a ‘x PES NRC Seay eft 
animal into that corner, and maneuvered F. ee oncunnne 

its head out of the hole so it could Fenians 

breathe, but also be restrained safely. He 5 Pec Brasses but burrows 

then took body measurements, and puta 3 a ao 
dot of yellow paint on one ear or applied é oe : 

a numbered ear tag before releasing the * 

When transferring an animal from the —_ 
bag to a plastic jar or cage, Bautz gently 
worked it to the top of the bag, grabbed it 

by the scruff of the neck, then dropped it 

into an economy-sized peanut butter jar 

and quickly screwed on the lid, in which 

a square had been cut out and covered 

with wire mesh to provide air. Once in : 

the jar, each animal was identified, mea- 

sured, weighed and its sex determined. 
Any captured animal exhibiting signs of 
stress (such as panting or fatigue) or in- 
jury should immediately be released, 

Bautz said; red squirrels in particular are id v 

prone to stress because they are such a i ‘ - 

high-energy, aggressive species. i } Wy, A F 

WW a 
A hefty price tag for RS , - 
small mammal research a Wy : A B SD gle 

Ayers says expense is one reason small Cue =e 

mammals are not studied as often as re- 
search biologists would like. One Sher- ; 

man trap costs about $15 and one person ‘ a 
can set a trapline of 100 traps per day. In ‘ Ny e 

2005 museum snap traps cost $5.50, but SARS tcl an? ay 

now have gone up to $7.90. The price in- TUE Las 

crease means researchers more often Ce SMe) 
have to resort to using inexpensive, over- © WuaSeublbaenla alia Ie aneXp 7 FE) Prairie in Waukesha 
the-counter standard mouse traps, which ® stein 
are less effective. 2 

“Other associated equipment can = 
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may help wildlife conjunction with the work we're doing 
ee hag eo ee éteams and agency with our other partners, will move us 

mes os ig gf or _ partners form State down the road to a revision of Mammals 
ay ee oe Wildlife Action Plans. _ of Wisconsin,” says Ayers. “These little 

These plans aim to animals are just too important to 
a2 e 5 = conserve wildlife continue to rely on 45-year-old in- 
a ; =< "species before they _ formation.” Vy} 
a i s WHS Seem §=become rare, while, ©§_<—2- £&——@ 
a e ‘ ae ‘i it is still economical Kathryn A. Kahler is production and circula- 
a — i S to protect them and tion manager for eee ie Re- 

: a. SS the habitat they need sources magazine with offices in Madison. 

fe he " i, Fhe Sk ; to thrive. ih 

aS 3 S bg ay ee also partners actively SU ltt) 
2 a. < PA x 2 with Wisconsin Na- : , 

; oe ee Es VE MOS se So) tureMapping, a citi- The following are species most com- 

le 5 Oy vr. zen monitoring pro- monly considered small mammals 

Pe ail ; ject. On the website _in Wisconsin: 
a ae a ’ 4 tye 4 j ; www.wisnatmap.org, © arctic shrew, Sorex arcticus 

ae | ay ee — 3 citizens can report ¢ masked shrew, S. cinereus 
The soutt el ae. a ‘ ice i "a wildlife observations ° pygmy shrew, S. hoyi 

a Mf eee of common, readily _* water shrew, S. palustris 
um ye nd sn ips oe Ce identifiable species, ¢ least shrew, Cryptotis parva 

| Bigssesinto even y such as 13-lined ¢ northern short-tailed shrew, 

oe ce ae y é ground squirrels; Blarina brevicauda 

|_upper parts. ee aX = Brey, fox and red * eastern mole, Scalopus aquaticus 

oo a % 5 squirrels; snowshoe ° star-nosed mole, Condylura cristata 

: i hares and badgers. ¢ least chipmunk, Tamias minimus 
cost hundreds of dollars more,” says | Nature mappers trained at the Beaver * eastern chipmunk, T, striatus 

Ayers. “A GPS unit, for example, is $300. Creek Reserve in Fall Creek may also use * Franklin's ground squirrel, 

It’s an equipment and labor-intensive _ the reports to complement their projects. Spermophilus franklinii 

process.” Ayers hopes a newly-funded State ° thirteen-lined ground squirrel, 

To address the lack of funding, the Wildlife Grant project will move small S. tridecemlineatus 

small mammal research received help | mammal surveying forward in a hurry. ¢ northern flying squirrel, 
from the federally-funded State Wildlife  Genetics-based wildlife inventories have Glaucomys sabrinus 

Grants (SWG) program. One such grant _ proven to be viable and effective alterna- * southern flying squirrel, G. volans 

funded a compilation of historic mam- _ tives to live trapping and lethal trapping, * pocket gopher, Geomys bursarius 

mal distribution data to supplement _ which are labor-intensive and expensive. fe westemnangese mouse, 

Jackson’s records with more modern _ The goal of the new $88,000 State Wildlife Reithrodontomys megalotis 

data. Ayers and assistants scoured muse- _ grant is to make DNA tissue sampling  white-footed mouse, 

um collections and teaching collections _ and species identification a routine op- Peromyscus leucopus 

from colleges and universities in Wis- _ tion for mammal inventory, monitoring deer mouse, P, maniculatus 

consin and throughout the country, re- _ and research projects. Partners include re- southern red-backed vole, 

ports from research projects, and other _ searchers from the Marshfield Clinic Re- Clethrionomys gapperi 

agencies such as the U.S. Fish and search Foundation, the U.S. Forest Ser- ¢ prairie vole, Microtus ochrogaster 

Wildlife Service, the USDA Forest Ser- _ vice North Central Research Station, and ° meadow vole, M. pennsylvanicus 

vice and the National Park Service. Northland College. The project will use ° southern bog lemming, 

The project converted Jackson’s genetic tissue sampling when conducting Synaptomys cooperi 

records to electronic format and com- _ field inventories of six mammals listed as ¢ northern (or woodland) jumping 

bined them with the new data to produce “Species of Greatest Conservation Need” mouse, Napaeozapus insignis 
a mammal distribution model and pre- and 16 mammals listed as “Species with ¢ meadow jumping mouse, 

dict ranges for 44 small to medium-sized Information Needs” to see if the tech- Zapus hudsonius 

mammals statewide based on vegetative nique can be applied to a broader range of ermine (or short-tailed weasel), 

cover and suitable habitat. The maps are _ species. A genetic databank of 2,500 speci- Mustela erminea 

being used to plan additional field inven- _ mens will be accessible to research organi- e long-tailed weasel, M. frenata 
tories and may be useful for making land _zations and agencies by September 2007. least weasel, M. nivalis 

management decisions. In the future they “We're hopeful this project, in 
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ee ce a ad 

A burst of yellow glory mane PTET wr te 
continued from page 2 ; of state in hopes of getting them to 

Nor are marsh marigold “blossoms” true : OMMENT ON A STORY? SMES alele ions acer in trying 

flowers. The five to nine bright yellow “petals” ; : Ho lure my Gausiitel and fernily back b gat yellow petals” ; | Send your letters to: Readers to Wisconsin, so we'll get them a gift 
are really sepals, structures that in most plants i | Write, WNR magazine, PO. subscription. 

are green and hang under the true petals. In this | | Box 7921, Madison, WI 
. ere : Roberta Mallmann 

case, the sepals form a shallow cuplike flower in ; | 93707 or e-mail letters to New Benin 
which 50 to 120 stamens look like a fuzzy button ; | david.sperling @dnr-state.wi.us 
surrounding several female pistils. After bees : We also enjoy featuring Dave's stories. 
and syrphid flies pollinate the blossoms, the : We hope you have read his other remi- 

flowers will quickly drop the sepals. Oblong : niscences that we've been publishing 

purplish seeds develop follicles and the seeds : since 1998 . You can find them online at 
drop when the follicles split open. i our website, www.wnrmag.com. Search 

The marsh marigold’s shiny green leaves are : on Dave's name and you'll see ten pre- 

round, heart or kidney-shaped. Some have } vious stories starting with “The digging 
smooth edges and others are saw-toothed. The : out of Nip” and other favorites like “The 
leaves are supported by hollow green stems that ! Nee ee iE eel 
grow from eight to 24 inches high in their wet ! {BD cage." ll NEE 

environment. Sometimes just one leaf tops a WATERFOWL VAUDEVILLIANS 
stem, but often the stems branch once or twice : 2 i 

a : Your December article on coots, “Bob- 
and an additional leaf tops each branch. The : bing heads in the crowd” brought back 

leaves are quite small when the masses of flow- : joyful memories of these waterfowl 

ers put on their show, but they will continue to ; vaudevillians. Duck hunting from a 

grow into dinner-plate sized giants once the : blind on the north shore of Lake Sinis- 

blooms fade. Nothing dines on the leaves since } sippi in the late 1930s and 40s provided 

they contain poisonous alkaloids. i SNOWY SIGHTING IN MILWAUKEE many occasions to be entertained. 
The marsh marigold is also known by a sec- } Last November 21, while drivinghome Throughout most of the fall the center 

ond rather interesting common name — : in Milwaukee, I was surprised to see a of the lake held a large raft of ducks and 
cowslip. Why and how the unusual name came : snowy owl perched ona light pole at coots, local and transient, that stayed 

to be is speculative. Many common names ; !6thand Walnut. | walked close to the until freezing weather drove them south. 
change or lose their true meaning over time. i light pole and noticed how the bird On bluebird days our hunting 

Barly exolorers offen named “new plants after turned its head and watched me — ended with the bright sunshine, but on 
ly explorers o p : Lio 5 : : f 

ae 5 : very intimidating. What an impressive occasion my father and I would “waste 
similar-looking plants back home. Perhaps a Eu- : itd Your article on ene Is (‘4 ” : F . 

2 ‘ zl ! wy owls (‘A away” the day in the blind, hoping for 

topean cowslip with yellow blossoms and large : hunter in winter white” December an occasional single duck to check 
shiny leaves also grew in wet places. One simi- : 1997) was informative. out the decoys. As things became 
lar European plant, Primula veris, is really a : etme Rosales peaceful, the coots left the raft and 

primrose, not a buttercup. Though the two : yinyqukee swam toward shore to feed. There 

plants resemble each other, they aren’t related. : were hundreds of them. Slowly they 
Perhaps they grew in muddy places where cows It isn't unusual for snowy owls to migrate Would move in towards us until the de- 

slipped? Or perhaps the cowslip has been mis- : to Wisconsin or farther south in search coys and bays on either side of the 

pronounced all these years and the two syllables : of food when their Arctic food supply point were filled with bobbing, chuck- 
originally broke between the s and 1— cow’s lip becomes scarce. A recent Stevens Point ling coots. As soon as they realized we 

instead of cowslip. The earliest recorded treatise : Journal story quoted UW-Madison would not harm ters the shenaniy 
on the history of English plants, written in 1568 ; Wildlife ecologist Stan Temple who . gans began == chasing, diving, Playing 
in Olde English recorded the common name of : Boone ee eel Ge Heap is ott ue at uses ano hide 
Primula veris as oxis-lip or sometimes cowes- : lees ood SUDO eras Se) ang ect = ue eee 
amee ean emit ee et : before traveling back north sometime in {fan illadvised duck swooped the 
PP Be aay ee Ye February or March.” The paper reported decoys, our gunfire sent the coots pell- 

slurred to cowslip. ! @number of owls had made their way mell back to raft in the center, only to 
Presently, marsh marigold is the preferred : to central Wisconsin last winter, but start back again as soon as it was peace- 

common name, yet I think cowslip has a fanciful : many did not survive the trip because ful. Within an hour or so they would be 
quality about it. That gives rise to one final ques- } northern food supplies are unusually all around us again, feeding, fighting 

tion: Have you ever seen a cowslip under the : low and they arrived in weak condition. and playing. When we picked up the 

fence? What does that really mean? Find your : decoys to go home, the friendly mud 
own answer on a spring walk. MM: THANKSGIVING TREAT hens barely got out of our way. 

a -_——— _: We really enjoyed Dave Crehore'’s Early this November, I stopped on 

Anita Carpenter hikes near her Oshkosh home : Thanksgiving story (“Sweet and sour the shore of lower Nine Mile Lake to 
with a field guide in one pocket and a dictionary in : pie? December 2005). I e-mailed it watch the sunset. There they were, 
the other. * to my brother and sister who live out spotlighted by the late afternoon sun, 

28 Wisconsin Natural Resources



Gee EA plc a A a a a a 

mentee Tt! write 

performing the same old corny —_yegetation each day! I counted There isaleaderand one that Resources owns the 208-acre 
jokes, 30 to 50 of them. | coot eggs and estimated their musters at the back of the flock property that was designated 

watched, renewed, until it was dates of hatching. | was surprised _ ensuring no stragglers. They a State Natural Area in 1983. 

too dark to see. to learn that about 90 to 95 per- have been here every evening 

George Ellis, Sr cent of all of their nests were for three weeks now in the NIAGARA ESCARPMENT 

Eagle River successful — far higher than the northeast bay of Palmer Lake. NETWORK 

upland nesting mallards and We had prolific celery weed I was very pleased to see the 

Great article on coots. I've always _ blue-winged teal that ranged from rejuvenation and growth here extensive article regarding the 

admired their ivory bills, now I only 10 to 25 percent. this year, so 1 presume they are Niagara Escarpment and its 

admire the entire bird. I didn’t With the help of a talented, feasting on submergent weeds. ancient cedar trees in the 

know they migrated and thought very hard-working UW grad stu- More and more coots come December issue (“Vertically 

they always found open water dent named Gerald Bartelt — every day. | counted 97 through inclined”). These unique aspects 

some place on Lake Monona. now my supervisor at DNR’s my spotting scope yesterday. of the escarpment definitely 

When I saw them, there were Research Center — we even Today there are near 150. The need to be emphasized and 

so many together that it some- captured a few birds and banded —_unseasonably warm water shared with your readers, as 

how seemed to make them less them. | found them to be one of (53°F) after turnover could be well as residents of the area. 

remarkable. Bad thinking — the most aggressive and difficult: a factor too. Our organization (the Nia- 

I'm smarter now. to-handle birds I've ever encoun- Phil G. Smith gara Escarpment Resource Net- 

Grace Stith tered! As you suggest in your arti- — Palmer Lake, Vilas County work, wwwescarpmentnet- 

Madison cle, they do peck, scratch, kick work.org) has existed since 1998 

and bite — furious little buggers! REMEMBERS “THE LEDGE” and acts as a loosely knit coali- 

I think I saw some rafting coots I've often said that | would much | was surprised in your Decem-_tion of experts and interested 
on Lake Winnipesaukee yester- _atherhandle a huge, compara’__ ber article “Vertically inclined” parties with some knowledge of, 
day They were too small for tively sedate hawk orowlany day to learn that the Oakfield Ledge or ties to, the Niagara Escarp- 

Canacalecceeanalinoted thee than a little wild coot! State Natural Area was included men As ge name states, we are 

whatligaw was pelcteally anar When I first arrived at ; as part of the Niagara Escarp- a “network and our primary 

oa aie Horicon Marsh in the spring ment. I have fond memories of mission is to provide and share 
mada! This is the first time I have a Les : 5 : 
holted envireriane hernere of 1975, coots could be found ‘The Ledge” going way back to information which encourages 

ising inectetamn indian everywhere. I naturally assumed __ the 20s and 30s. My uncle and well informed and balanced 

. they would always occupy the aunt, William and Pauline Panz- _ land use decisions along this ge- 
tion. Also, I just loved the story : 5 . 
by Dave Creflorel Sweet and great marsh. However, each er, owned the farm adjacent to ologic feature. There is no cost 

Sone tet oe Taumnpled spring thereafter their numbers it. While my uncle helped build _to join our e-mail list and no 

: nn : seemed to decline. I soon real- gravel roads in Dodge County, commitment is sought from 

across your magazine's website i76q that the high population of my aunt raised lambs and sheep _ members. Our website contains 

when I was trying to identify coots | first witnessed was the there. I can still picture her in a wealth of information about 

some animal tracks and hap- direct result of a huge carp re- early spring bringing inanew- __ the escarpment and | encourage 

pened to hook up with EEK! moval a few years earlier. Once —_ born lamb, cradled in her your readers to visit it and join 

(the Coane of Natural the destructive carp were re- apron. She would warm it and us in our efforts. 

Resources environmental moved, the basic fertility of the bring it to life in front of her big A month-long celebration 

education for kids website, marsh supported many birds, wood cookstove. of the escarpment is planned 

wwwdnrwi.gov/eek/). Keep up _ including coots. | now realize We traveled up to visit my for April and May, 2006 and 
the great work and greetings that where a person spots coots, aunt and uncle ina 1924Chev- _ will consist of aCommon 

from New Hampshire! they are witnessing a very rolet and asa little child I was Ground Exhibit at Main Street 

Peter and Susan Bossert healthy wetland community. always petrified to ride down Artworks in Hilbert along with 

Alton Bay, New Hampshire As I worked more and more the Ledge Road, also known as _ a extensive series of guest 
with coots, I came to really re- Breakneck Road! The farm lectures, workshops and tours. 

I read with great interest your spect their parenting and survival _ buildings are gone now, but More information can be 

wonderful article. Early onin my skills. Your article brought back their house is still standing next found on our website or at 

wildlife research career at Hori- many wonderful memories. to “The Ledge” I will take abet- | Wwwmainstreetartworks.com. 

con Marsh, had an opportunity — Lawrence E. Vine ter look at the forestation next Eric W Fowle 

to work with coots. My super Research Technician time | visit, but meanwhile I Co-chair, Niagara Escarpment 

visor at the time, John Beule, Horicon would like to know who owns Resource Network 

long since retired, wanted to and is watching over this piece Menasha 
learn more about nesting coots. What I thought to be a floating of history? 

in a few local impoundments. weedbed is about 100-130 coots Penny M. Gray BIRD OR BUG? 

With canoes and waders, found —_ jn a 30-foot circular pattern as- Milton This creature began appearing 

and marked several dozen nests sembling 100 yards in front of my in my phlox garden this year to- 

each summer, including measur-__ cabin every evening from 4 to 5 Oakfield Ledge is one of the ward the end of August. This little 

ing the vertical depth because p.m. They do not leave the circle most significant exposures of the guy moved as fast as a humming- 

the nests were perpetually sink- and are diving withina pecking Magara Escarpment in Wiscon- bird and was tough to catch in 

ing. The parents had to add fresh_—_ order. They move as a group. sin. The Department of Natural place. He would appear daily at 
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MES write 
— 11 a.m., a deer comes into view GRATEFUL WISCONSIN TROOPS __ these natural ecological systems. 

just in front of me. The doe On behalf of the 2-127 IN “Gator” _ Fires are inevitable. 

se 4 < moves quickly, but why? There battalion, thank you and the De- In the decades ahead, through 
a PS 4 f are no other hunters nearby. partment of Natural Resources intelligent foresight (and use 

~y L w” eC i Maybe an overanxious buckhas joy donating back issues of your planning), we need to identify 

fh PS = her ina as AsI wait for the an- magazine. Currently we have and map high-, moderate- and 

§ Y swer, in mind's eye a big racked Soldiers fromivo Wisconsin low-risk fire areas. Historians, 

4 A buck steps out of the spruce battalions stationed at Camp ecologists and forest fire scien- 
y ae ne swamp. That vision keeps me Navistar, On any given day over tists should be involved. Then, 

yy = Bs company for the next hour. The 5 through careful zoning and other 
3 : ‘F - se ft A ea fi 1,000 other soldiers pass through and 

b A % afternoon is uneventful, save for ourdoor Many are from Wis, land use management tools, de- 
‘i st two 30-minute periods of ab- , y i velopment and forestry should 

§ \ / s % solute silence. No gunshots, car Consin placed, the magazince be precluded ially in high- 
’ J S s a in our morale tent. [checked this. 26 PeCUCE®: ee anes 

3 2 horns, bluejays, ravens, squirrels i a head risk areas. Existing incompatible 

: os a q z orasingle wolf howl. Even the morning and many were alreacY uses can be identified and al- 

amp ms wind falls silent. What is left is Oa oU cea. lowed as temporary nonconform- 

approximately 5:15 p.m. and buzz deafening. As the curtain fallson Maj. Tom O'Brien ing uses. Eventually they will dis- 
around the phlox until 5:30. This pening day, I climb out of my “Strike Forward” appear from the landscape. The 

occurred over a two-week period. stand with nothing to show for Camp Navistar, Kuwait public now accepts comparable 
And then he was gone. The body ten anda half hours of sitting but restraints on building in danger- 

was a fuzzy yellow and black, like an empty lunch bag, two great We are happy to send surplus ous floodways and floodplains. 
a large bumblebee. There were silences and the image of a big back issues of our magazine Hazard maps should be 

red featherlike projections ap- buck. It was a great day AsI walk £0 troop companies overseas, as__ widely distributed to the public 

pearing like a tail. The wings out of the darkening forest I long as supplies last. Readers government agencies, mortgage 
were a beautiful deep red. He think, “All of this for $24 and Istill With such requests should send lenders and insurance compa- 
had a black proboscis, shaped have eight days left plus muzzle- contact names and addresses to nies, Recalcitrant owners and 

like a hummingbirds, and used —_Joading if | choose to. That isnot “te Readers Write address listed _\gcal governments who lack the 
for the same purpose, but it was a deal, that is a steal” at the beginning of this column. will to act should be required to 

flexible. He didn’t mind my As always, the deer season carry catastrophic insurance to 

husband and me coming over to ended all too quickly Other than MAPPING FIRE RISK cover suppression costs. Today, in 

watch him, and let us get very the last day, the weather was A WIN-WIN OPPORTUNITY some parts of the US., insurance 
close. Have you seen anything great. Did 1 get my deer? Does it The April 2005 insert on wildfires companies simply refuse to cover 

like this before? really matter? I'll paraphrase the (“Spreading like wildfire”) was__ high-risk properties. Importantly, 

Jennifer Vetter great Wisconsin conservationist  xcellent. Years ago, | participat-__ tax dollars used for suppression 

Waterloo Aldo Leopold: What was big was__ ed in the first controlled burns can be used for valuable forest 
not the rack, but the chance. on the Crex Meadows Wildlife practices on other sites. To be 

Your garden visitor was probably What was full was not my tag, but Area. Observing crown fires in sure, the prairies will need man- 

a hummingbird moth (Hemaris my memory. pine and oak stands on sandy agement to ensure diversity of the 

thysbe), a member of the sphinx Sure I would have liked to get _ soils, I was startled at theirinten- _ flora and fauna and protect 

moth family. They are common a deer this year, but I guess that is __sity and dangerous power. No endangered prairie species. The 

throughout the eastern half of the what next years are for. That is force could stop such a confla- costs will still be substantially less 

United States and Canada, feeding the challenge of big woods hunt-__ gration. After the 1977 fires (in than fighting fires. 

on nectar from butterfly bushes, ing. Some years you see a few Black River Falls and Washburn The Department of Natural 

dogwood, purple cone flower, more, some years a few less. and Douglas counties), the Nat — Resources, working with many 

blackberry, trumpet vine, lilacs, I would like to thank the ural Resources Board invited me __ partners, can provide the neces- 

monarda and phlox. As their Wisconsin DNR for making this to share my observations with sary leadership as part of its man- 

name suggests, they are easily mis- all possible. All of you, from of them. I was appalled and sad- agement activities. A substantial 

taken for hummingbirds. Look for fice secretaries to Secretary dened by the tragic loss of forests benefit would occur from restor- 

the antennae and six legs to distin. Hassett, do a tremendous job and homes in those areas. My ing the magnificent savannas 

guish them as insects. protecting and enhancing our comments to the Board have now largely gone from the state 
natural resources. It isnot easy to _ been reinforced by the Big Flats and throughout North America. 

DEER SEASON SUCCESS satisfy the demands of myriad fire last spring on similar sandy Its a win-win opportunity for all 

Opening day, deep in the heart of users while trying to maintain the _ soils. Let me summarize: interests: the taxpayers, and 
the Chequamegon National For- _ integrity of the landscape and The sandy soils regions of property owners who all too un- 
est scattered gunshots greet the natural processes. Though DNR the state were originally oak knowingly risk their homes, 
daylight, heightening the excite. has critics, there are many, many, —_and prairie savanna created by cabins and lives, and these 

ment. As the shots become more Many more people who support _yepeated fires through many unique and rare ecosystems that 
infrequent and the morning their efforts. Keep up the good centuries set by Native Ameri- can become a model of working 

wears on, doubt enters my mind. Work. cans or lightning. Development _With nature. 
Maybe I should have been sitting Rob Weber and tree planting in such areas Harold C. “Bud” Jordahl 

somewhere else. Suddenly about Weyerhaeuser are totally incompatible with Madison 
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A capital treat 
Cc ome call it civic-mindedness; others say it’s unvarnished hubris, but this much ee fe 

“sy your TRAVELER knows: In Wisconsin you will never catch anyone eating crow. a if 5 

K_/ (Shooting, yes; eating, no.) Our cities, towns and villages can’t stomach the 4 ie f i a 3 

thought of descending into genteel obscurity, won’t swallow the concept of second- ‘ 3 e 

rate. When it comes to food, Wisconsin places boast of the best, the most, the a 3. 

greatest. Some shyly claim only statewide honors, while others view the contiguous 8 w ie = 3 

48, Alaska, Hawaii, Puerto Rico and Guam as their self-appointed realm. For many, RECs) Rud delicate = g 5 

nothing short of global domination will do. ee gee 

What all this pride adds up Township Historical Society at for the latest on the wurst. are actually consumed during 

to is a boon to you, fellow travel: | wwwvangrafx.com/PTHS/tour/ Is it possible that somewhere __ the event? Don’t expect anyone 

er, for wherever your journeys main.html tells all. on the planet there is a fete in town to divulge. Visit www. 

take you in Wisconsin, you're Sheboygan lays claim to dedicated solely to Brassica cumberland-wisconsin.com/ 

sure to find an extraordinarily being the Bratwurst Capital napobrassica? Try Cumberland, _ for details. 

tasty local delight. of the World and as such in- our very own Rutabaga Where will the trumpeting 

Consider tiny Muscoda, vites all and sundry to Brat Capital of the World. The end? There's Wausau, Ginseng 

which modestly labels itself the Days 2006, August 3-5. Visitors humble purple root with yellow Capital of the World. Racine, 

Morel Mushroom Capital of will witness serious sausage flesh kept many a logger (and Kringle Capital of the World. 

Wisconsin. Gourmets and just consumption under the watch- his sleigh team) going through Eau Claire, Horseradish Capital 

plain folks with good appetites ful eye of the Bratmeister. When —_ Wisconsin's harsh northwoods of the World. And Ellsworth, 

swoon over the elusive fungi’s in Sheboygan, do as the She- winters. The 2006 Rutabaga Wisconsin's very own Cheese & 

delicate aroma and indescrib- boyganese do: Ordera “double _- Fest, August 25-27, features a Curd Capital. It takes a lot of 5 
able taste. Set aside May 20-21 with the works” — two grilled parade, fun run, live music and moxie to make that claim in 6 

to join the smitten in honoring brats served on a crusty Sheboy- _ more. How many of these “great America’s a 

these utterly delicious ‘shrooms _ gan hard roll with pickles, tasting vegetables with a deli- Dairyland. 2 

during Muscoda’s 24th Annual __ ketchup, onions, and stone- cate sweetness and flavor that 

Morel Mushroom Festival. ground mustard. Sauerkraut is hints of the light freshness pei 

Check www.muscoda.com/ optional. See wwwsheboygan- of cabbage and turnip” to a0 
event-morels.html for a com- jaycees.com/projects/bratday/ quote one culinary expert, Bee ee 
plete schedule of festival events. ~ a 

Noted in “Rip; pes Sus a 
ley’s Believe It or ay 4 4 Se “fo ee we 
Not” for having the =~ ON gl > 
World’s Longest ee oe > & aD _ ie : a - > 
Main Street Without a 4. # 4 : Ss i= y ia. es o : . : : 
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