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The purpose of this study was to determine whether rapid 

infiltration wastewater land disposal systems are causing 

bacterial contamination of groundwater. Samples collected from 

monitoring wells upgradient and downgradient of wastewater . 

treatment land disposal systems were analyzed for total coliform, 

fecal coliform and fecal streptococci. Data collected from 

twenty-three systems indicated that little or no bacterial 

contamination of the groundwater was occurring. The types of 

wastewater treatment land disposal systems tested included 

seepage cells, lagoons, and mound systems. Depths of wells 

sampled ranged from 5-110+ feet. 

Introduction: 

| One of Wisconsin's most valuable natural resources is its 

almost unlimited supply of extremely clean groundwater. The 

Department of Natural Resources is charged with the 

responsibility of protecting this valuable resource. When 

designing wastewater treatment facilities, protection of 

groundwater is an important consideration, particularly for those 

facilities that discharge to land surfaces, such as mound , 

systems, stabilization ponds, infiltration systems and lagoons. 

Soil is a very efficient medium for removing bacteria as 

wastewater percolates through it. This phenomenon has been well 

researched. (A bibliography of articles on this area of research 

has been included.) However, a 1987 DNR funded study (Schwalbe, 
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1989) entitled "Groundwater Contamination of Aquifers Beneath 

Seepage Cells" cast doubt on this assumption. In this study 

numerous cases of bacterial contamination of groundwater near 

: seepage cell or rapid infiltration systems were reported. 

‘ Surprised at the Schwalbe (1979) results, the Department of 

Natural Resources initiated the present study to verify the 

former study and to get a better understanding of the nature of 

the problem. This study was divided into three phases (1) | 

development of a valid sampling technique, (2) a screening of 

several sites for bacteriological contamination of the 

groundwater and (3) an in depth study of two or three sites. 

| Discussion: 

The facilities included in this study were selected by the 

Department of Natural Resources to provide a cross section of 

land disposal wastewater systems. The systems chosen included | 

rapid infiltration, stabilization ponds, lagoons, and mounds. A 

| complete list of the sites tested can be found in table l. 

One of the problems associated with testing monitoring wells | 

" ' ds aifferentiating bacteria that occur as a result from regrowth | 

of bacteria in the stagnant well water from bacteria infiltrating 

the well from contaminated groundwater. The sampling procedure 

described above was devised to eliminate this problem. The first 

phase of this study was performed to evaluate the validity of the 

2 ——
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sampling technique. The Milton, Wisconsin wastewater plant was 

chosen for this part of the study because the facility is very 

old and is known to be causing significant levels of bacterial 

contamination to the groundwater in the immediate area. Samples , 

were collected before disinfection, during disinfection and after 

all chlorinated water was purged from the well. 

- The samples of the initial bailing of the stagnant water 

prior to chlorination showed coliform contamination levels of 10° 

to 10° per 100 mL. After disinfection of the well, samples of 

the first and subsequent bailings were tested for the presence of 

free residual chlorine. If a sicnificant level of chlorine was 

still present (>10 mg/L), a complete kill of coliform organisms 

was assumed. The bailing of the well was continued until no 

chlorine residual was detected. At this point the well was free 

of any bacterial contribution from the original stagnant water in 

the well and could only be impacted by bacteria entering the well 

directly from the aquifer. 

We feel the Milton study validated the revised sampling 

procedure and, therefore, we proceeded to collect and analyze 

samples from the screening phase of the study. The appendix , 

| includes a sampling data information page from each site. This | 

| page shows a map of the site, the direction of groundwater flow, | | 

the sampling locations, well depths and miscellaneous information 

about the sites such as contact persons or availability of keys 

for locked facilities. 

The intent of the screening phase was to detect a few 
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failing systems (those with bacterial contamination in the 

aquifer) for in depth study. Much to our surprise and contrary 

to the Schwalbe (1989) results, only one of the 23 sites sampled 

; showed any bacterial contamination. The data from this site 

(Glenwood City) was not considered significant since the 

discharge was very unconventional in that it involved an 

artificial wetland in part of the dispersal area. Even though 

the Glenwood City site was not representative of systems across 

‘the state, a series of coliform identifications of isolates were 

performed. The results (summarized in figure 1 and table 2) 

showed a large variety of coliforms indicating the contamination 

| of the groundwater was most probably partially treated 

wastewater. 
| 

| Since no sites were found that warranted in depth study, the 

emphasis of the study was changed to expand the scope of the 

screening. Extra sites were included and repeat visits 

| throughout the summer were initiated. Once again, no evidence of 

bacterial contamination of the aquifers was found (i.e., all 

samples tested negative for all indicators.) A list of all the | 

. sites tested, the types of treatment and the dates sampled is 

provided in Table 1. A state map of all sites visited is 

provided in figure 2. 

Materials and Methods 

| The procedure used for sample collection was a modification 

of the procedure developed by Schwalbe. (1989)



Equipment: 

. PVC container (PVC bailer with a screw cap on one end) 

Rubber qaqloves . 

Metric Measuring cup 

20 1 bucket (graduated in liters) 

Reagents: 

A disinfection solution of 100 mg/L free chlorine is 

prepared by adding 80 mL of household bleach (e.g. Clorox bleach) 

to 25 1 (6.6 gallons) of water. A polyethylene carboy is used to 

store and transport this solution. 

Procedure for bailer disinfection: 

wk Safety glasses are required and protective clothing are 

recommended whenever working with bleach. *#* 

1. Place assembled bailer in PVC container, including the 

length of rope required for bailing the well. The rope 

can also be removed and disinfected separately. 

2. Fill the PVC container with the chlorine solution, . 

allowing some of the solution to rinse down the outside 

of the container and cap area. 

3. Tightly place cap on PVC container and invert several 

times to thoroughly rinse the bailer with disinfectant. 

4. Allow 15 minutes for disinfection if water is <15°C and 

° 10 minutes if water is >15°C. 

| 5



5. Uncap container and pour solution into original bucket 

for later use. 

6. Wash gloved hands in disinfectant. 

7. Remove bailer from container using aseptic techniques. 

8. Before use, shake excess disinfectant from bailer. 

Sample collection and well disinfection: 

1. Well depth and volume is determined with a tape measure 

and popper prior to sampling. 

1 well volume = (3.14) (r*) (h) (0.00433) 

r = radius of well casing in inches 

h = water depth in inches 

: 0.00433 = conversion factor of cubic inches to gallons 

2. Sample number one is collected, with a disinfected 

bailer, from undisturbed well water. (All samples are 

collected in bottles containing thiosulfate. ) 

3. Disinfect well and bailer by lowering bailer into well 

| until it is completely submerged. Secure rope to 

. bucket. Pour two well volumes of disinfectant into 

well, making sure to rinse down the outer area of the 

well, rope, and the inside of the well. 

4. Lift bailer several times to mix well contents. 

5. Allow 15 minutes for disinfection. 

6. Check for the presence of free available chlorine using 

DPD test reagent. If no chlorine residual is found, 

6



return to step three and repeat disinfection procedure. 

7. Well is then bailed/purged until no free chlorine is 

detected. The water can be temporarily placed in 

buckets and then dumped where no damage by high ‘ 

chlorine concentration can occur. 

8. Sample number two is then collected. 

The samples were preserved by placing them on ice for 

transport to the laboratory. No more than 24 hours elapsed 

between sample collection and analysis. | 

Bacteriological Analyses: 

Analyses for total coliform, fecal coliform and fecal 

| streptococci were performed according to methods outlined in the 

"16th Edition of Standard Methods for The Examination of Water | 

and Wastewater." Identifications of coliform organisms were done | 

using the API 20E system. If more than five colonies were 

present on the plate, then five representative colonies were 

selected to be identified. The API system has a series of 21 

biochemical tests that will identify Enterobacteriaceae and other 

Gram-negative bacteria. Following an 18-24 hour incubation time, , 

positive and negative reactions are given a numerical value. 

These values are then tabulated with the results corresponding to | 

a particular bacteria. 

Conclusions: | 

The most significant conclusion to be drawn from this study 
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is that properly designed land disposal wastewater systems in 

Wisconsin are causing no measurable impact on the bacterial 

quality of groundwater. The second conclusion is that the 

disinfection bailing technique for bacteriological examination of 

monitoring wells appears to be a valid environmental evaluation 

‘ tool. Since most land disposal systems are of fairly recent 

construction, it is our opinion that these systems be monitored 

occasionally over time to insure that they continue to operate 

well in the future. 
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Facility County System Dates Sampled (19895) 
Barron-Cameron Barron RIF April 4 

May 1, 30 
June 5 

Crandon Forest RIF April 17 
May 8 
June 12 . 

. 
July 10 

Evansville Rock RIF April 11, 25 
May 9, 23 

Florence Florence RIF June 26 

. July 24 
August 7, 21 

Fox Lake Columbia RIF April 19 

. 
Muy J, 17 

June 14 

Clenwood City St. Croix Wetland April 24 
May 22 
June 19 
July 17 

Coodman Marinette RIF June 26 
July 24 
August 7, 21 

Hayward Sawyer RIF July 17, 27 
August 2, 30 

Interlaken Rst Walworth RIF April 26 
May 24 
June 7, 28 

Kelly Lake Oconto Lagoon June 26 

| July 24 
August 7, 21 

Kettle Moraine Corr Inst Sheboygan Lagoon July jl 
August 8, 22, 29 

Lake Ceneva Walworth RIF April 26 
May 24 
June 7, 28 

Lake Tomahawk Oneida Mound April 17 
May JU 

June 12 
July 10 

Lone Rock Richland RIF June 20, 27 
July 11, 18 

Maribel Manitowoc Pond July 31 
August 8, 22, 29 

Milltown Polk RIF June 19 
July 17, 27 ' 

August 2 

Muscoda Richland Pond June 20, 27 
July 11, 18 

Osseo Eau Claire RIF April 24 | ‘ 

May 22 
June 19 

July 17 

Pardeeville Columbia RIF April 19 
Muy 3, 17 
June 14 

Spooner Washburn RIF April 10 
May 1, 30 
June 5 

Wautoma Waushara RIF April 19 
May 3, 17 
June 14 

wi Veterans Home, King Waupaca RIF July 12, 19, 24 
August 7 

Wyeville Monroe Mound April 18 
May 2, 16, 30 

Table 1



FACILITY DATE WELL TOTAL COLI FECAL COLI FECAL STREP IDENTIFICATION 

Glenwood City 4/24/89 2 pre <10 <10 <10 ! N/A 
2 post <10 <10 <10 N/A 
3 pre 2400 10 240 1 Kl. oxytoca 

4 Ent. agglom. 
3 post 9300 20 2000 1 Kl oxytoca 

4 Ent. agglom. 

‘ SS post <0 “10 <a M/A 4 pos < < < 

3 pre 14 <2 <2 2 Ent. agglom. 
1 E. coli 

2 Ent. intern. 

3 post 1900 30 <10 4 Ent. agglom. 
1 Y. entero. 

5/22/89 1 pre 26 <2 6 a ern: hydro. 
+ oxytoca 

2 Ent. agglom. 
1 post positive 14 210 N/A 
3 pre 50 <10 <10 4 Ent. agglonm. 

1 Y. entero. 

3 post <1000 <1000 <1000 N/A 

6/19/89 4 pre <2 <2 <2 N/A 
4 post <2 <2 <2 N/A 
3 pre 73 20 <10 1 Kl. oxytoca 

4 Ent. agglon. 
3 post <100 <100 <100 N/A 

Table 2 
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ajataaleunhiai ie 

, GF ecewelne alot WARN iO Ca 
Aes ee i : in Beare as| a ota it a Abe Mt 

PARMAR i eeta) Re i Peay 

LHe! Se) © $2" 
By) fio ais ( yy y. enterocolitic 
Acai G) 6 

outa Y Ent. intermedium 
ca 3 

Aerom. hydrophilia Kl. oxytoca 
3 15 

values equal percent 

figure 1



cern 
sy 

NUTS ay 
ohh 

| ie | 

he At ET 
cE | 
PTFLES



APPENDIX



PON z 4 I 

a \ oe 
: ep fwemnmny da 

ee ot fa A 87S 7 ; it ee 

ZF Le Sf =a Ona i _ 

— : o SSS ~ 
a a see, _O - rl ccs 

. | wu Sole HP 
TT Aes ee eg | 
OO SOFTEST TT tr 

or} Aen = Hires A |— |_| Hh Hl’ 4 oe - a Sse Be cere ca 

he er ee 
———— ____Eeoilih's “Rorcom= Cameron 

_ Oprctge § “Rnd. Peterson __ (5). S$ 32-3747 

Wet dinmmctert# 2" 
Well depth tee 39'S" 13 dg By'G" 

eter depth @ A BEY! HB dg 

Wells ace locke 

0



cee eee 
ee pee 

_CEANDON ote Bs ourade ASD, Fence eae 

— pa | o-Ps OA eS 
Mawvroanse Wass" ri whiter La ante 

_ 
. 43 rd GS 5 mC 

‘. 

eee es Titec) fs 
(a Tanz UN ee ee AN penta 

—___—__" aa 37 ee te iT a oe We as a 

| i = | 2 ee ery 
Bf ety 174 ae ors \ aa ar “ Cy. Ag. a 

fl : ay 71) H . ‘ — | 

ee Pre? 
— ST EC prmmes O oF Uist Pasay Leien 

es : : mane 4 UH H mel orem a Dd | Aaa soo 

Sh POP eee ree mo 
__ Re ieee AZ. 

pee ee ee 
~ Se eee INS 

eee oe es SRaea Jee 2 | 

“fe Shao ee NAN ain rad ® alo. e®e 
see a adhe Wee ees 

—— ese ee) Re | 
_ EE Siem tag SAC inated a ee, 

EEE ES ieee SELB eee tI | ies | o— 

nrg rn ee 

Operate 2 Frank Stuce| (18) 418-28 e __ 

cc 
Well diameter? 2" 

Mell degth $74 ae Yo’ GA Ye 

Water deoth + #4 BG fa’ GA 

Wells are locked 
re ES 

TTI 

i 

ee



fo oom wNewsaug ween 

ee 4 r~ SO _ ne ees 

OO aN a oe . = 
—————. | kN) Deh = ——— 

——- So SE eee © | - | \ \"" ea Sens 

— | (eS — a fo Vy Po 

——- | WAS) 
————— NE TICE). 
———— tt SY Sys 

——- Qi — 
a oo . _ Ns eee 

wo ow. Operator $ Kern Grena walt (L08) 880-4426 

—______________Welll depth */ BG 337" *7 da 4o's" 
Water depths #( BG 7! *Td, al’ 

Wells ore locked 

AB



= a MSW Gee eee 2 TUR POAEMAEEE TBEATISN BEI omc 
‘ . i : : ! Wet , —O 

* . ; et wescsere awe ade ‘ 

ae v dongs ; wer" SCALE! 1° « 200! 

coffers” TZ y . 
| Poff IBIS See Spo SSS, 
rr bey _ ‘ fy Re = Ji aes 

i el . i . . li ei sare, QO . Hy ceases omeeenemue 

er “Ks a> 
i aay WE ase fo. 

1 / *, : - . : if —_, sates ner Se : 

iff. i ol AAO - 
; PonD Nor HT! ? wee - 

fp fh PN 
eee ; . 28 k 2h ies - eee eee ~ 

TLE 7 Beocened —— 
: | 1 #36, mo . 

— SEES 
Cp TBR a 

Gals Florence 
perater's Pole Fiber (5) S28 3330 

Well dlsmngler 2" 
Well depth @ #4 BG [s" #aRdg 30'4' 

es fer_egth Hy Re 7 aRds SO 

Wells Gre locked (some ave no locks), 
A



. ‘ | Foe Lace hAlasrawateR Taearewr freniry, — 

: — Seuce srae0o” ld - —_— 

. : ._¢ bolts seksivien’ pas Aree eoute . _ 

: ae Ye ~ 
ssn eeneapeseneacesanpctnemasmmeneaepamaneseatdaiabimaiamacassi: If %, oe — SS O™=F—ES=E- 
— it Tll=2a_d ez —e 

wfc (we Ny = 

-— . Mi [Nf 
: : ww ery . 

Cela - 
BS (ee ———- Ee, Se 

AE We NYY ee nN 

PPT aeett “WIE fe NS 
TAA oe EN A fee 

eo : . INA vee et 

iS an et 

itty: Fox bake 

Operates Jef E Hafenstein G14) 48-2030 

; \Well_dicuneter > ot" 

Well _deetn = lio BG ia" (04 dg IS‘ l" 

Water desth: *l10 BG (0 #104 dg 4! 

7 Some_ wells are. locked ther are not. 

aS



. Glenwood Ci H 

ee 
sproeroncneenmnnnee emer ipemeee nn ope Ke, < _ 

So ee YO Vand . cae © ee tpn i wes 

SS) | ee 

SS _ Bary creak oo 
iat nnenine / ~ ba” SE ESNet as lemme 

Facility: “Glenwood lh eS 
Operator + Dave Bosth Cs) nus- 4455 

\el( liameler > 2” 

Well _depth : */ j5'3" #2 [W'g" #3 jure" tof 17 
; Water deh: #/ 0’ #2 fo’ 73 jo) 74 Ja’ 

Wells re unlocked 

ee AG



Z Goodman ty 
ee We, a 

—_—_———.,,., |) Cle” = ; —————- 

oe : a \ 
D Yo ee 

——————_——_ rn yer \y ————— 
_ geet ms See de ——— / 

a Flow) a Wel aie go ——______— 

RE ke Se 1 
ht 38°77 eee 

ee ¢ Ane | . . ‘ ‘ | 

: " : Thy as. ata! ye She ——— 

Foe lity % Grod man 

Opercttor = “Teoy Larich CUS) BHo- 2304 ome 

Well dames Ot 
__ Well death + *o4 BE 33'7" *B-3 de al's' 

. 
water depth = * 8-4 BE 10) #%-3 dy 7! 

alls are locked . 

ee



—y 

3 aqw 7 

gece NG Haya ae 

4 : 
EN ; 

mi d 

a 
; - - Se 4 Mautaring HR Suda 20th 9 tata oad. te pacte 

. j i ees 
— 

j . well wit 

: Sa i® 4 O 3 4 . i Unie bipacte 

il ‘oo SS my 
oe 

Ea ake- ti Gao" yt none Lie oh: ities Hone 

_———— 
oe eal Cd eaehe neue SBN ae Me Ne «WN 

(ee, Seer 
SECS EK F rT je guint] * ee ei 

— fH RCT, PAN ONG SE 
aren i : rot Hoe 

| BES ERNE UW att Uae cert ae ee 

tee et ee ey nt ASS 
CORY Sates "ss EES aS Ns a Re | \ . 

|“ RG A KN ERS = han SAE 

—____ f SS } (c ( eRe LU, TAN (6 ae SESS 
-__ 

if Sel ce (x LIA Ae re I | eI 

- . BAS)! 
one YS Be 

SOY Por agit | 
(aq) 

| AG NN Veco RS 
erst) 

| eee 
| a PRES 

SAN 
Ny “Se ee Eh 

Ly Ns 
EY cents Age) ee 

| ee “4 = Geena 
See 

Ha ov (Sno! 
a= SE : 

= 

—_—_ 

oe = 
se = 

= A < 

. _ 
at Tl eee 

ee 
eee == Tl ft 

Few) Bam tt fae — 

— 
, Atl Oe_reanie— 

ce +E a \ fal: | yl Th . 

ee 

ee 

4 a}. “al ws —_ 

Facility? Hayward 
, ; 

SS “ 
Well ‘lamer > ob" 

dell death > 24 RG Woe #1 a a 

Tse dhs ng ae ae _ 
ater cept > 4 Qos! \idg HO. 

ee 
- #L de loo 

Weel 
ee rc 

: Welle Gre unlocked 
ee 

TOCOt—™—sC 

tC”



| Ailes Red Gaenesi 
; EZ 

| "= a8 He 

ay PS? gE ei Be) 
---— jl @eyoewy PMNS  . 
1p NESOZE S| 
——  *" Kev ssweeries)s of — 
_ RS 6B SE as Be ISS RN) 
———— . KS «ey oe . f a 

BN Ale Fe 
i [V7 ase r CS / or a 

ce hss _ 
OD eS te 

| ON] BONE | 
ae Sea RE 5 

Facility: Tpterlaken Resort 

Operator + ‘Ron (414) 248-912) Ext GOR: 

Well dicmne 2 | _ 
Well depth: BG S7'L" dg 2" 
Water desth = BG 9! dg 

Wells are unlocked 

a pecan ee eens an one mee eere enn ee a A-9



a NG ae | oS __. 
r 

ee | —— ceLLNOZ -, | ee 

Oe | [bei —_—_— SS 

j | 

eri Lack hekeponiy Exon Nop wiscansing te 
ay BCOMTO ~ C062 ee WN COs Tee Le 

Operate 2 Balo_St. Lauis At) $4A-AWO_ hone 

Well diameters 2" 

Well depth oF ({ |G" #2 1X 

Water det tC 

Wells are unlocked 
oo AO



a ee 
-_-—-- 

Kettle Nocaine Corr, a 

fo 2. I Vy VSL Ta ant & | 3 Jé6 ZZ. 
a eZ - can qa 

i rer Oem oo 7” i ‘ Cea a {Oy at OT al hk 

Ses 0 ooessa “RFs pV fe 
: eee” RABETIONAL INSTIYUTE - 

—————_—_—_—_——- 1 SEEGAGE pono Oli KX 5: es / fo Ne & OK DP 

—— 6 vhs LA\y fs epee ———— 
ee rs SNES a ~— 8 = -°= rqveLPays ———_— 

comet SO oe SEO) NR Na 
- a2 we BIS wena” <i a . 7 f Oo i 5 - (ashasr ° . —_ 

VO FF ee 
a Ce. “Wy fy Ps AE SST S Laue fB0 

ee ZOOL Lot SSE SL LEO oS 
TODS on / “I % a 

Facility s Kettle Moraine Cocrectina! Lachtute 

perder: Wolly Luckow yy) $26- 32494 - 

Well chicameter * a" 

Well depths * | Q2/'b" #2 Qy 
Water ol bh < + wi + 3 7! at 

Wells re locked 

oe



ote ce eemenee —--.-—OECHEOFHO—mnnon>”02>=o=EQqDD
SS Ln pe ree ee 

- ‘Bees yor + «pgs Se ee ye —* 

mo - J eld eee * 1 tees 

a ee peg SEES SE ere eee! ERE 
: > ee Sb tow | 

aoe ‘ge Eee sea \ Dest mee ~ __ 

. 1 30 Auer ~ Sa} { <= 0:0. -epemmgmmmeceae] — mee em soe yen -. a. 

TT \ == || > { fam Trelaken ging ;—___—. 9° ee eS ect 
co: ‘ VEN | SET BIT] eae BN toes (allwoyertgblecks)>] 

] ewes | aN . “Bs Ll ca 

— ee JEL SR a tee — 

—— sz * Ors ge Mag" 2224, 

SSeS a MSS 
eee LNA fe Bee ar: po 

be ore 
a bob oF gee oe UR SBE hee 

oo : a = serps 

_ Facility Lake Geneve SS 

Operator: “Roloect Shepstone (in) 24¢- 2394 

rep gy nm 

Well cliameler? 2" 
« / 

ell depth § FS dg 40" Fl BG Iola" _ 

tee det: #18 dg Bia" * a Be 
IG 

Wells ae locket 
Nn 0 901000 

a 

Snr 
nn 

A



Lake Tonebawt [Wen *) [D6 

—————$ tronic 

N Flow - re Mowad Mewad 

_ eens pgs end —__. ! . 

teen tl | . jo 

acinar Niece as —_— 

Well *2 . as TS  —mo eee 

eee 

as Facility + ke “Tomahawk 

Opoertor s ‘Rob Young CIS) 356-4823 hone 
eee 

Wel cliamelers ail 

Well depth: #( 6 G6'0" #2 dg 55'S" 
Water depth? *| BE 7 #3 de (3! 

eS 
———-______\Wells _ace_locked 

Taha 

ee 

Sree 

ee 

eee 

ee 
pre ree ee,  _



. Se 2 wl 

/ fe vgn _® 
Ee | WE FN as ae. oe seineaasistaatrenaaneenentsnii 

a . i ah Oh Bi a, : 13/4" = 23'7* —- 

. . i ay es eh, woe 

oe Me fe |: Ci NE ee 
a TA ort i Spell ‘ . “ : ee 

- woe SI pope Cuff #2 eo 2 Boe oe 

—- 8, | Pega wegen 

a NEO Ahhareah . ee Ae . 

; _ => NO. d : . oe Pay oe ao 

OS Le RR 
om ae: * nL ” eat om (408) 503-231! We 

ee gt teccreectee 
See ONS : / 

Goel: Lone ‘Rock 

Qperater % Sy\vestyc Rind (08) 583-2321 home 

Well eth + * lo. as'z" ——# (a dg aria" 

Water hegth + * lol BG jo! ion GF! 

memo tp 

Wells ace unlacked. 

A



PY te rg a . 

| : ee Le L | : Jy l= l= | 
a Dy at = . - 

ab bE dE Neer getlag og 

a | — §a meee 

——— : Sc —— 
Feit 8 Meribel 
Operate 2 Frei Dow + CIM) (3-95 Tl sme 

We Wihiometee s 2" 

Well depth « #/ RG Olu" #3 da SO" 

Wlerdeth ¢ #/ BG 5’ #3 dy 6’ 

Welly are locked 

a 

Ar IS



-f ~ aay ees 

Ogee een 
———____— og a2} 

- Sty? On 

ee |] ——— 
ee Aerared Wes . . etn neers 

= Aaja, | ay M . 

a 
Reet ity 2 Mitty 

Overt > Riche Fisher (iS) _$aS- 3233 

inlelt alice ss 
Wetl depth 7 #3 ae AS’ ¥D dg 23'3" 

lider deh + #3 BG 9’ H#ids G' 

NN $A 

Wels ae unlocked 

ce 
I iii Iii 020000100 

een en Serv EEE 

oe ee



———— Ses, , a _ 

———— eg : os — : oa? of jiu’? ae"! - i———————_ 

. * Primary . ! s 
 Strbibzation Te 

ee a : Koad ; Bearciryp 4 f ee. 

Ll a 
ane a a | 

seed rs BS NE eens 
. _ DPW> Soy da HRS Ke L0 77-OSY - 

SS 608 139-3390 
a “Ridg, Undersea wsaller tower: . re Bs 

——..... Best Tine te phove Te gm oc . 

Fuck lity 3 Museoda 

——_________Operstwe? Tay Geers (G08) 734-3390 
SSS 

Wet lige 
Well deh: RG dg aa” 

—_______ __whlerdesths BG Si) dg 8h 
aaa a EEE a 

Wells are unlockal 

SO ——————— 

ee



, Pte ee 

ee BR 
=. YE  ———————— 
oa “ we r . 

. jdt ; \ e es 

a LI) 7 Nee a 

“ a” 49) ¥P (“2G ( ~ Hv TO 

tS atial SS | A 

ES Be \ __ 
ee | a 

fin ity 2 O's se 

ports Dale Olsen (WS) 597-3499 

Wall diameter: 2" 

elt depths FL BG By" *a ce ast 
ee Water depth : *| Ba g' ¥2 ds iS - 

Wells are vlocked 

ee _ A-t¢



FS 
Whe | OSS. 

> 
a oO oa de 7 pon : me “ eg : ‘ i __ _. 

———— |tele (an 
<i poe Pht * : - — S-2Ee — CA ing ~ / 4 

——_—__—____.- Pardeeville. pss ha 

Freility : Pardee ville a 

Qoer ator > Don Silver (003) 429- 3054 

ett dictneter 
Well depth ¢ BG 3’ &" dg aa 

\water deoth : RG fo’ dg 20’ 

Wells are unlocked 

el



yee 
. as “eC 

Ht (io oe $ EE 

——————_— t te sen Lod a . a ae ee 

| Ages \—— 
—— NN" eT sae 18 natty \— ——- 

— a 8 / gg | 
Wi | 

i — . ; . a“ ee 

| | Bs a, bet age : ; vot Gent Z 

TT . eae : weds at TO ere ee 
— Feilitys ‘Sperone _ 

Oventer s AI Cusick 

Well doth: BG AG'Y" #34 de Ja'io" 

eed BG 9! aa dy! 

| Wells ave unlocked. 
ec 

C1



See ee 

Pines 7 8 ee 

d > 
RK undweloped- | | ie 

—— grass, a — 

een SS Xs : re 7 
Eds cd _ 

’ ee / ! \, 2 

—t \\ ! | 7 nwa —_—— 

a 
— VE? Rad ne — 
—_—— N . Club — 

. . “tewte Ste. . __ 

———— | Hones \\ ps Wesutmend. éepage © ___ 

NES ta Sete Figure 

Ccility * A Ot Ona 

peyote : “Russ Nery (City Clerk’) en) 787- 404 

a 

Well digmebec> 02" eee eee 

Welt depth > #( BG 38" 10" #3 de Q7! 

Weer doth 2 #1 BG 10" #3 de 1S" 

a 

\ells are unlockod. 

a 

a 

ee en A=2



1 Arnage Who, 

a the a Meer a et | 

EN of D t. ee 

ee a 

—_———! : ‘ ae = Meojprrge? ¥ one (ser oe fe 

SS rneility: Wisconsin Veterans Yame King WE 
— Operettur + “Russ Thompson (915) 253 8586 eet 39 

4 Well _diametie _ o 

Wet depths FS BG as’ # Qe (7p! 
ler depth 2 SDE 7 A Ads 7 

Wells Iewe na locks 

A eh



WOU 
| ——Weeile (Wun). 54-5198 a 

—_——— oe 7 9. —* _) 
_ 7 ee A | . 

— | , | — 

—_ K ees Yo —=Y ft |= 
— “ew BES Simeetion , ne acts oe 

tal (ty: Wyeille veuille _ _ 
—_______Opwatw Phyllis Socensoa ((ontoller) — (249) 372-5134 home 

Well diameter: 2" 

Well death? * OL BG IN" #de ia" . 
__Waler desth + * lol BG g' Hide 7! . 

Walls are locked 

oo



i 

- 

050856- Groundwater Survey Shows 

> 3 Little Evidence of Bac- 
| terial Contaminatior 
; Near Rapid Infiltration | | 

( Wastewater Treatment | 
System 

; j



wun


	Blank Page



