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PO Box 7921

Madison, Wisconsin 53711

DearEric:

This letter is pursuant to various communications you have had with citizens in regard to the

Town of Richfieldwellsasoci at ed with a pr op oaddeedsomeai r vy . | 6ve
specificsthat arose from those communicati@ssto the impacts of existing pumping in the area

and what additional impacts may accrue from additional pumping.

Eric, you and | havereviausly discussethatmy preferencevould be towork in partnership on
groundwateissuessuch as thesehenever possibjeather tharin awkward communicatian
through intermediarieslt was thecasefor many yearshatscientistsat the CWSE, WGNHS,
otherplaces in the University systemnd other state agencigsrkedpretty seamlesslyvith
WDNR to bring high quality groundwat@nformationto bear on important state issuéshis
working relationshiphasdeclinedgreatlyover the last several yeats the detriment of all |
hope we can strive to bring that back.

Specificallyy]l 6 ve been asked to address these areas:

1. TheWDNRspreliminary decision that thgroposedvells would not have an adverse
environmental impadt a s e @ sirophe grdundwatenodel 0

2. Pleasant Lakpumpingdrawdownsin more detail than th&.5 foot averagecalculatedor
19932007 (Kraft et al.2010)

3. Existing drawdowns&ndstreamflowdiversions in the region of the proposed Richfield wells,
and whether these cditgte an existing harm to water bodies in the area.

4. Whether the proposed Richfield wells would exacerbate existing harms.

I 61 1 address these one by one.

1. WDNRs preliminary decision that the proposed wells would not have an adverse
environmentali mpact based on fda simple groundwater mod



During our meeting oEeptember 1, it became apparentthéite A si mwdsaThei® del ©
equation analysis thassumd 300 days of continuous pumpingaataximum pumping rate of
1000 gallons per minute. Thesultof this analysishowedno drawdowrat 4,100 feet.

| believe others have responded to you in more depth about the inadequacidgeisf analysis
in this caseandwhy it led to a faulty conclusion Some of the inadequacieglude that & heis
analysigs incapable of estimating streamflow diversigwhich here is importatit is
incapable of handlingnportantrealworld boundaries to the hydrologic systeandthe 300 days
of simulatedoumpingwere inadequate to evalugtemping anticipat to continuefor decades.

In short,my opinion is that thanalysisusing f t he #fAsi mpl e isflanedjand wat er
its resultsshould beetracted

Some are séag something nefarious in the WDNRs use of apprapriatemodeling tool here.
Rather, | sesigns ofjust needing morexperience andeepemunderstandingjof hydrologic
practice As long as the ask is not too large, we would try to accommodate WDNRs simple
modeling needs in the central sands (like the present case) using theofldwerh s we 6 v e
constructed and vetted. Leeknowif we can be of help.

2. Pleasant Lakepumping drawdowns, in more detail than the 1.5 foot average for 1993
2007 (Kraft et al. 2010).

The Kraft et al. report calculated pumpitigawdowndor 19932007for lakes whee sufficient
data were availabJend came up with an averagiawdownfor the periodof 1.5 feetat Pleasant
Lake Pleasant Lake residents believe the yearear impact is substantially greatean the
averageandtheylogically emphasie thatfrom asurface water perspectiviéis moresound to

look atmaximum drawdowns and nataverages(l t was pointed out to me

whether | breathan average 21%xygenfor most of my life, four minutes with zero oxygen
w 0 u It lderg@od for mel t adgeodpoint)

At theirrequest| lookedcloser atPleasant Lake water level datad found that indeed some
years during 1992007 had substantially larger estimatedmpingdrawdowns.Drawdowns in
2007(the latest year in thenalysis)were the most severén unbiased estimate pegs 2007
drawdowrs at Pleasant Lake &.3 feet. An extreme interpretatioof the datanight conclude
thatthe 2007drawdownwasonly 2.1 feet, but guitereasonable interpretation cowtso
concludethat the2007 drawdownwvas3.8 feet.

3. Analysis of existing drawdowns and diversions in the region of the proposed Richfield
wells, and whether these constitute an existing harm to water bodies in the area.

Background

We usedgroundwater flowmodegi CO a s  ioh Kraftecet al. (pagel48) to compute existing
dr awdowns and diversions in the vistiati ¢y of t
simul ati on wasd aasw:swdhemeans$noee ardegs) the average condition.

Irrigation pumpingvassimulatedn the modebs a 1.9 inclyr decrease in groundwater recharge
on irrigated lands This reflectsot the total amount of irrigation pumping, but rattier

average annua@mount ofdecreased recharge due to ithereasevapdranspiration ofin
irrigatedlandscapeompared to what native forest or prairie might evapotranspire. (More

mo

t

he



background on this and the reasor simulating irrigation this wagrediscussed in Kraft et al.
(2010) and Kraft et al. 201X))This amounhof water is much less than what is pumped

Because drawdowns and diversions calculated in this way represent a sort of average condition,
seasonal and dry period effects are underestimated.

Drawdowrs from existing pumping

Modeledaveragewater leveldrawdowns in the vicinity of the proposed welle shown in

Figure 1 On averagemodeleddrawdowrs are1-2 feetin the vicinity of Pleasant LakeDuring
years when irrigation consumption is greater than average, of course, drawdowns would be
greater han what is illustrated here, as the water level record indicates, (@eeVvg.

StreamflowDiversionsfrom Existing Pumpin@ndthe BRI

ARABRI BasefowRfe ducti on | ndex 0 isseamfloveddersiansmpacts i ndi cat
| believe you and der WDNRstaff aresomewhat familiar with this concept, ihsvas discussed

in legislative hearinggou attended The BRI approactwaschampioned and perhaps originated

with Prof. Doug Cherkauer at U\Milwaukee, andvas used inthe jointwork that involvel Prof.

Ken Bradbury of the WGNHS, Drs. Randy Hunt and Mike Fienen of the U&@&Bnyselfas

well as my owrindividual work(Kraft et al, 2010 and Kraft et al201X).

The BRI comparethe basecasegroundwatedischarge irthe cell of anodelrepreseting a river,
drain, or stream to the discharge in an altered state as follows:

BRI = (Base case discharge)Altered statadischargex 100%
(Base case discharge)

The base cadeereis no groundwater pumpg, and the altered case is a 1.9 inégharge

reduction on irrigated landThe BRI can be expressed as a percerf@gshown abovepr as a
fractioni t 6s t he s ame t.hPAI1YgBR(has beemsed as Hafoforwhed . 1 7 )
harm to a strearstretch may be occurring

Figure 2 shows cell-by-cell BRI due toexistingirrigation pumpingor streams in the vicinity of

the proposed wellsThe yellowcellsare somewhat a distraction, and | will ask you to ignore

them. (Yellow inthe extreméneadwater areas indicastreams that are probably usually

intermittentandwhere groundwater discharge would betoccurringd ur i ng faver ageo ye:
Yellow further downstream indicates areas where the stream areas are notrgaitosmg

much groundwar flow.)

Figure 2 clearly showthat extensive headwatareasn the vicinity of the proposed Richfield
wellsalready exceed the 10BRIt hr eshol d under fAaveraged conditic
duringsummes, irrigation diversioneffects would be me severe.

The pattern of pumping diversions is explored further using as an example the tributary of the
Little Roche a Cri nearest and to the northwest of the proposed Wallke (). Groundwater
dischargeaunder a nonpumping condition and under aigated pumping condition is examined

in 200 m long incrementsNote that in the firdiwo increments, the BRI is 1.dicaing that the
baseflow reduction is total, i.e., no groundwater is flowing into the stagaithe stream stretch

is dry. The BRIstill exceedshe 10%threshold over a mile and a half downstream of the
headwaters.



Instead of looking at individual stream segments, we can also look at the effexitstiof)

irrigation pumping on cumulative streamflawingcumulativeflow BRI s (Tale 2). Again,

note by |l ooking at the Alrrigationis@Gyand!l ati ve E
at 1000 m 42% of the cumulatibaseflowhas been diverted. Even at 2800 m, 22% of baseflow

has been diverted.

Word of caution

The groundwter drawdowns and diversions calculated here are for an average condition, and
would be expected to be greater during dry years and dry seasons.

5. Will the proposed Richfield wells exacerbate existingiversions and drawdown®

Background

The short anger is yes. Groundwater pumping cannot be increased withorgasing
diversiors and drawdows

We quantitatively analyzed the effects of the proposed pumping using the same model described

under 4. We 0 R4l tadres ef i inphe Wity of thg praposed wells, as we

are under the impression that ti@0 acreields, eacltomprisingabout 120 acres of irrigated

land, wil!/l no |l onger be irrigated. This fAretire
the irrigated fieldsby 1.B nc he s . We then simulated pumping by

designated locatioria the sandstone aquifand pumping therim the modeht a combined rate
of 52.5 million gallons per year.

Increasedrawdowrs

Theincreasedvater table drawdowm the vicinity of theproposedvellsis shown in Figure 3.
NearPleasant Lakehe additional drawdowat steadystateis about 2 inchesor 11% over the
currentestimated average

IncreasedstreamflowDiversions

The effects ohew groundwater withdravafrom the aquifer have to be offset legual amounts

of groundwatedischarge to streams. Groundwater flow modeling indicates that about half the
proposed pumping would be diverted from the Little Roche ay8tem 14% from Tagatz Creek,
11% from Chaée Creek, with the remaining 2586 sospread out among many other streams.

Figure 4 shows the increase in BRI that would be caused by the proposed RiebifeldNote
that the BRlof some stream reachgees usubstantiallyin placesaddingmore ttan5% BRI to
the existing conditionNote that the BRI increase is still calculated relative to the nonpumping
condition. (It would be greater if it were calculated against the streamflow that remains after
existing pumping is accounted fpr.

Conclusion
The analyses described here indicate substantial water table drawdown and streamflow diversions

alreadyexist in the vicinity of the proposed Richfield wells. Within the context of WIDNR
sets allowable amounts of surface watghdrawalsfrom lakesand streams, theggoundwater



pumpingdrawdowns and diversiosgemin excess of what constitiga fiharmo The proposed
Richfield wells will exacerbate the drawdowns and diversions.

Eric, please let me know if you have questions about these anaBlsase also let me know if
we can be of assistance in evaluating pumping impacts in the central sands.

Sincerely,
/s/

George J. Kraft, PH

cc. Ken Bradburyi WGNHS
Pleasant Lak&anagement Distric.O. 230 Coloma WI 54930
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Figure 1. Water table drawdown from existing pumping in the vicinity of the proposed
Richfield wells. Drawdowns shown are average conditions; greater drawdowns would be
expected during dry seasons and dry years.
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Figure 2. Baseflow reduction index (BRI) for existing pumping in the vicinity of the
proposed Richfield wells. BRIs are for the average condition and not what would be
produced during dry seasons and dry years.
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Figure 3. Water table drawdown increase from proposed Richfield wells at steady-state.



Figure 4. Increase in BRI due to proposed Richfield wells.



