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U.S. Drought Monitor ~ **%:i2"

Midwest

Drought Conditions (Percent Area)

None

Current 18.58

Last Week
(07/31/2012 map)

3 Months Ago
(05/08/2012 map)
Start of

Calendar Year | 71.84
(12/27/2011 mag)

Stant of
Water Year 58.85
(027/2011 map)

One Year Ago
(080212011 magp) “tn

17.22

68.76

Intensity:

DO Abnormally Dry Il 02 Orought - Extreme

D1 Drought - Moderate - 04 Drought - Excepbonal
- D2 Drowught - Severe

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

http://droughtmonitor.unl.edu

USDA
o\

Released Thursday, August 9, 2012
Mark Svoboda, National Drought Mitigation Center




U.S. Drought Monitor  *%:.0:.2°"

Craught impact Types!
r~' Delineates dominant impacts
3 = Shorl-Term, typically <& months

[ ] DO Abnormally Dry

[ ] D1 Drought - Moderate

- D2 Drought - Severe (2.q. agriculture, grasslands)

= gi gmug:tt ] EE :-:tr:m EIE n-l: I L = Long-Term, typically 6 months
rougit - Puenal e g hydrology, ecology)

The Drought Monitor focuses on broad-scale condifions.
Local conditions may vary. See accompanying text summary

for forecast sftatements. Released Thursday, August 9, 2012
http://droughtmonitor.unl.edu/ Author: Mark Svoboda, National Drought Mitigation Center
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1.Assess forage inventory (on-hand & projected
further harvests) vs. Projected animal needs

= Carry-over, Haycrop harvests, Barren or low-yield whole-
plant corn harvest, Sudan-grass harvests

= Corn silage; Fall-harvest oats or oats/peas

= Winter rye or triticale for spring harvest forage




Inventory Resources

Team Forage Harvest & Storage Web Page

www . uwex.edu/ces/crops/uwforage/storage.htm

Spreadsheets

Silage Pile Capacity Calculator
Silage Pile Dimension Calculator
Bunker Silo Density Calculator
Bunker Silo Sizing Calculator




General harvesting and feeding guidelines

for corn at various stages of maturity
P. Hoffman, J. Lauer, G. Blonde & R. Shaver

http://www.uwex.edu/ces/dairynutrition/documents/
HarvestingFeedingGuidelinesforCorn.pdf




Whole-Plant Corn Silage

Stover= ~55-60% of WPDM

« Avg. 42% NDF
* Variable stover:grain

TN

Grain ~40-45% of WPDM

‘Avg. 30% starch in WPDM
‘Variable grain:stover

BT

80 to 98% starch dlqesﬁbili‘ry 40 to 70% IVNDFD
‘Kernel particle size -Lignin/NDF

*Duration of silage fermentation Hybrid

*Kernel maturity -Maturity

‘Endosperm properties
Adapted from Joe Lauer, UW Madison Agronomy Dept. <v0r'|ab|e PeNDF as per‘ ChOp IQ"D"'




Harvest Stage

Vegetative

Silking/Tasselling

Blister - Early Milk
..note, highly variable,
rapidly changing quality

Milk - Early Dough
...note, highly variable,
rapidly changing quality

% Yield
Potential

35-40%

40-45%

60-65%

75-80%

Moisture

75-80% 9%

70-75% 8.5%

NDFD

68%

66%

Starch

2-10%

10-20%

Forage to
6rain Ratio

90:10

75:25




Drought Corn Forage Analysis:
Samples submitted to Rock River Labs July 2-August 3, 2012

n 493 493 493 493 493
Mean 74.0 10.5 57.5 6.1 7.8

sD 9.1 2.3 5.8 1.2 6.9

Contributed by Dave Combs, UW Dairy Sci.Dept.







% Yield

Harvest Stage Potential

Late Dough- Early Dent
90-95%

1/4 Milk Line 95-100%

1/2 Milk Line

Black Layer

Moisture

CP

NDFD

Starch

Forage to
6rain Ratio




2. Stretch silage supplies as necessary

= Trend toward minimum forage diets
« By-product fiber sources as silage replacers;

i.,e. WCS
* Roughage (hay/straw) in small amounts for
effective NDF

* Feed restriction for older replacement heifers

= Minimize feed refusals and wastage




Practical forage-NDF range
in high-group TMR

° * High Quality Forages
24% for'age-NDF * Large Forage Supply

» Forages Favorably Priced

i.e. 60% Forage @ 40% NDF

- Limited Forage Supply

16% for-age -NDF @ Forages Expensive

* Moderate/Low Quality Forages

i.e. 35% Forage @ 46% NDF



Nutritional Constraints

* NDF, ivNDFD
247 forage-NDF - Fill Limitation of DMI

e Reduced Milk Yield

16% for'age-NDF x\eill\liblfat Depression

e Cow Health




Example calculations of forage replacement values for
alternative roughage sources and high-fiber byproducts

NDF pef peNDF Replaces Replaces
Ingredient % of DM % of NDF % of DM per Ib. DM per 5 1b. DM
Replaced Haylage
Medium Chop Length 45 85 38.3 -- --
Replacement Feeds
Coarse Chopped Straw 73.0 110 80.3 2.1 10.5
Coarse Chopped Grass Hay 55 95 52.3 1.4 7.0
Coarse Chopped Alfalfa Hay 45 90 40.5 1.1 5.5
Alfalfa Meal 41.6 40 16.6 0.4 2.0
Beet Pulp 45.8 30 13.7 0.4 2.0
Brewers Grains 47 .4 40 19.0 0.5 2.5
Citrus Pulp 24.2 30 7.3 0.2 1.0
Corn Gluten Feed 35.5 40 14.2 0.4 2.0
Cottonseed Hulls 85.0 90 76.5 2.0 10.0
Distillers Grains 38.8 40 15.5 0.4 2.0
Malt Sprouts 47.0 40 18.8 0.5 2.5
Soybean Hulls 60.3 30 18.1 0.5 2.5
Wheat Middlings 36.7 40 14.7 0.4 2.0

Whole Cottonseed 50.3 90 45 3 1.2 6.0




Lime-treated corn stover: How to
do it and its feed value

Dave Combs
University of Wisconsin-Madison

)

50 LBS. / 22.68 kg NET

_STOVERCAL'H _
FEED GRADE CALCIUM HYDROXIDE

lllllllllllll




. Starch alternatives with $8 corn

HMC:; Wheat; Byproduct starch; etc., efc.

Reduced-starch diets using byproduct fiber &
sugar sources

Feeding multiple ration groups by production,
DIM, BCS




Low Protein Corn Alternatives

Ingredient

Bakery
Beet Pulp
Citrus Pulp
Hominy
Molasses

Potato Byproducts
Barley

Soybean Hulls
Whey
Starch
Sugar
Candy

Corn Bran/Syrup
Wheat

Glycerin



3b. Protein alternatives with $16 beans

= Moderate CP Corn/SBM Alternatives

High CP SBM Alternatives

NPN Alternatives

Do not over-feed

Feeding multiple ration groups by production




Moderate Protein Corn:SBM Alternatives

Equivalent CP

Corn:SBM Mix
Brewers Grains 50:50
Distillers Grains 50:50
Corn Gluten Feed 60:40
Whole Cottonseed 60:40
Malt Sprouts 70:30
Wheat Midds 70:30

Whole Sunflower 70:30



Plant Protein SBM Alternatives
Ingredient

Canola Meal
Corn Gluten Meal

Cottonseed Meal
Hi-Protein Distillers

Linseed Meal
Sunflower Meal

NPN Alternatives



FeedVal 2012 Tool Availability

Lairy Maragement UW-EXIensian
[T seonam-nadmEan

Patalirn | Frosteiies

Dairy Management

Doy MG et | & 1 asa)isad! L5 Sufain ] (LAY RaTang 040801 kit 100N 0f N dehaod posiile i The U=l il &
s pmvle wiat e iy s Lilengnd decaan Wi s rieme o Sl diny BTe stoRee ies soioiTe pefosamoe. O Yiowe il
Yorarmes o murgebae  deciain wppoed 0 dokp caiie sl nodein e podacion sndevs To Cairen's primary nieresd o i ense oot
sfrimary and pulilshity skng e soerertsl dessrits noday e oy g wT s Songees etfcs sl we &
spmiems T Cabrarrs massich snd Efssion gmjanm ke i cpirary and Y imwants Be crwion of uses-
Inunily docsen surpar sywisrm. As an Erlensan Spacainl . Cubrems wods n coas mikurshes wift centpoessd Exbrrsen Loy,
iy v pooi. cos iU, 8nd kel Bdeaim

© LaisntProjecin @ Heiptul Lick

o e ]
Extemaan Soa-siai Cory

an Acamein
L Es——
Madicn, A £3758
VB8 RARTE
SR S
Frafsasioal Page

Wiier E. Cabrers, PRO.

@ Aibwin Pt
Chckk Kbows £ reacs Fim Advergirmar Poriat

Management Tools

B T B RS ity PR S 0 P W ey, TS, WO, s By T, W 46 TR BT
ks R e 1 R sy bty B S 90 S g d el

ey b T e e

Faauing

B g s B g b S L g Uy Cae
[ IeneEE—-—
[

0 Doy Eravicn Toas Dns Eetiinor.

B P e b Bt o, Ay

B ot et 2 Bacorin ied Lt B g Foimyie: bie D e
o Vs of e B gy by

B ity Beigm e

[T ——

[ S S S S v ey
O 18 SarcMapnl 4 Mawvdsie Bamreree So s Tasd

B Eatuwry Trsmg o Prmgrancp braest 1 usw D Foms Cinl
@ D Peoen dcive Dmenw dngmes

[ M

@
o

Dairy Cattle Nutrition UW-Extension: http://www.uwex.edu/ces/dairynutrition/
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Jul 23 2012 Full Analysis

Input Price
Price Predicted  as %of
NEI3x Input Value  Predicted
Ingredient RUP% RDP% Mcalflb Lpld% peNDF% Ca% Phos® Lys% Met3 NODF3% dNDF Starch Sugars |[DM% 5/Unit Unit| S/unit Value
Hi-Pro Distillers 7l = 03 [l 0 022] 045 095 0.8 25 12 ] 2| B3 300 ton ap9
Wt Distillers 120 18 0.2 15 0 022 0.K3 067 055 3838 13 25 25| 45 135 wn
Poor Quality H A8 112 05 2 500 1 0328 075 074 S0 20 25 25| B? 150 ton
ilage 2B 43l pEy i 30 328  0J5 04 01431 43 74 3p g5l 35 50 10
High-Moisture Corn 36 54| 095 42 o o3 D3 025 0183 103 5 72 15| 70/ 200 ton
Wet Brewars 12/ 18 o078 52 0 035 059 122 051 471 24 3E 25| 25 75 ton
Brewers Dried Grains 15 15 078 52 0 03 067 122 051 474 21 38 25| B9 50 ton
Distillers Dried Grains 15 15 03 12 0 022 083 067 055 338 19 25 25 B9 0 ton
malt Sprouts 90 721 D68 23 0 024 051 131 04 47 21 3& 25| B9 250ton
Soybean Meal 34% 175 325 097 16 0 04 071 315 072 148 75 27 15 B9 500ton
Hominy 4 8 DBE 42 0 D03 065 D44 021 11 1 31| 15| B9 250 ton
Corn Gluten Feed 75 165 079 35 o oz 1 066 038 355 18 233 25| B3| 250 tom
Soybean Meal 8% 1 33 i Lx 0 035 07 34 078 93 43 27 15 B9 55010
Whale Cottanseed 6 18 0B& 193 2 017 06 1p4| 041 503 0 | 1 B3 300 ton
Blood Meal 76 19 106 12 0 03 0.3 85 L1 o o o 0| =4 700 ton
Canola Meal, expelier 17 1 D8 54 0 075 11 214 0N 30 & 15 15| B3| 380 ton
Tallow 0 0 206 100 o o ] 0 0 o o0 o o 39 seowt 4
Cottonseed Meal I B 078 19 0 02/ 115 186 072 ]88 8 L5 15| B9 350 ton
Beet Fulp 5 5 067 11 0 051 05 035 013 453 32 05 10| E9 150 ton
Whey 1 a o0Es 07 D 137 104 074 014 0 0o 4 70 2 Ssomwn Nor‘mal
Good Quality Hay 6 1 0.5 2 35 13 0.3 084 03 40 20 25/ 25| B7 250 ton
Urea 0| 287 i 0 0 0 ] ] ] 0 o o 0| =9 500 ton -
Oats 45 B5 DBl 51 0 011 04 054 02 30 12 47 15| B3 250 ton
shelled Corn 45 45 051 42 0 0.4 03 025 015 95 48 72 2| B9 8 bu
Wheat Middiings A5 14 07 43 D mis| 118 067 03 367 18 28 25| B9 240mon
Wolasses F] 4 08 02 o 1 01 006 001 01 01 5 80| B9 175 won
Wheat 42, 10 om 23 0 oS, 043 022| 021 134 67 67 2| B3 BAbU
Canola Meal, selvant 135 245 074 15 0 075 11 21a) 071 298 6 15 15 B9 400 ton
sunflower Meal B 21 D063 1.4 0 048 1 107 063 403 12 6 15| B9 320 ton
Barley 34 9 D0BS 12 0 D06 039 045 021 203 104 60 2| B9 1475 owt
Soybean Meal expeller 0 16 .09 8 0D D36 066 285 066 217 B 27 15| 92 535ton
Wheat Bran a5 14| 073 43 0 013 118 071 028 425 21 29 15| E9 240 ton
Corn Gluten Meal 42 23 108 15 0 0.06 D6 11 L5 111 3 25 15 89 640ton
Soybeans, heated B 1 1 15 0/ 026 084 271 06 21 8 10 2| 92 500 ton
Soybeans, raw 120 28 135 13 0 032 06 252 058 135 10 10 2| B7 175 bu
Linseed Meal 16 16 072 17 0 04 083 118 056 361 11 4 15 B9 370 won
Soy Hulls 6 8 067 27 0 063 017 088 015 603 45 53 15 B9 280 ton
Straw 4 i1 nas 037 75 0a1 03 016 0D PET- T 1 1 BS 140 ton

Source: UW-Extension Dairy Cattle Nutrition: http://www.uwex.edu/ces/dairynutrition/




Suggested feeding limits for selected high-fiber byproducts

Suggested Limits
Ingredient Ib. DM per cow per day

Alfalfa Meal 5-10
Beet Pulp 8 - 12
Brewers Grains 5-10
Canola Meal 5-10
Citrus Pulp 5-10
Corn Gluten Feed 10 - 15
Cottonseed Hulls 5-10
Cottonseed Meal 5-10
Distillers Grains 5-10
Hominy 10 - 15
Linseed Meal 5-10
Malt Sprouts 5-10
Soybean Hulls 8 - 12
Sunflower Meal 5-10
Wheat Middlings 8 - 12
Whole Cottonseed 5-8




5. Other drought-year questions/issues

Pricing drought-stressed corn silage
Nitrates in drought-stressed corn silage
Smut drought-stressed corn silage
Aflatoxin in drought-stressed corn




Drought Stressed Corn Silage

Corn price, $/bu as fed basis

Price soybean meal
$/cwt as fed basis

$1

$2

$3

$4

$5

$6

$7

$8

$9

Stressed Corn Silage Price Base, $ per 35% DM ton

$8

$10
$12
$14
$16
$18
$20
$22
$24
$26
$28
$30

28.30
29.04
2981
30.54
31.31
32.05
32.82
33.55
3432
35.06
35.83
36.56

35.40
36.12
36.89
37.63

384
39.13
39.90
40.64
41.41
42.14
4291
43.65

42.15
42.89
43.66
44.39
45.16
45.90
46.67
47.4
48.17
48.91
49.68
50.41

48.92
49.65
50.42
51.16
51.93
52.67
53.43
54.17
54.94
55.67
56.44
57.18

55.68
56.42
57.19
57.92
58.69
59.43
60.20
60.93
61.7
62.44
63.21
63.94

62.45
63.18
63.95
64.69
65.46
66.19
66.96
67.70
68.47
69.20
69.97
70.71




Further Price Adjustments

¢ Moisture:
e (Actual DM/ Calculated DM)*Base price
e Eg, 6 30% DM = (30%/35%)*$69.20 = $59.31

® Easier: Enter Actual DM into Feed\_/al 2012

— INPUTS - Price Inputs—




Further Price Adjustments

. Quallty= Corn Growth Dairy Herd Dairy Herd
Stage < 80 Ib/cow/d | > 80lb/cow/d

Pre-tassel 90% 80%

Silk 80% 70%

Soft dough 85% 80%

Early dent 90% 87%

1/2 kernel milk line 100% |00%

Black layer 90% 90%
Source: Darby and Lauer, 2002
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Worksheet for Buying and Selling Corn Silage:
What’s A Fair Price?

1.) ‘Base price At 6520 MOISTILTE . ccioicatsmmim oo sosns s s oo s v & S SRS 6 & S S S GG S S0 d S S ST S T S SR S
... 7 to 9 times the price of shelled corn...$6.00 x 8 = $48 / ton
... cost + return...$550 + 15 ton/a + 10% = $40 / ton
... 1/4 to 1/3 price of baled hay...$200 x 0.25 = $50 / ton
2.) Adjusted price for moisture (see table DeloW) ...t e h)
Base Price (8 / ton as fed) at 65% moisture
% Moisture $20 $25 $30 $35 $40 $45 $50 $55 $60 $65
72 % $16.00 | $20.00 | $24.00 | $28.00 | $32.00 | $36.00 | $40.00 | $44.00 | $48.00 | $52.00
70 %% $17.14 | $21.43 | $25.71 | $30.00 | $34.29 | $38.57 | $42.86 | $47.14 | $51.43 | $55.71
68 % $18.29 | $22.86 | $27.43 | $32.00 | $36.57 | $41.14 | $45.71 | $50.29 | $54.86 | $59.43
66 % $19.43 | $24.29 | $29.14 | $34.00 | $38.86 | $43.71 | $48.57 | $53.43 | $58.29 | $63.14
65 % $20.00 | $25.00 | $30.00 | $35.00 | $40.00 | $45.00 | $50.00 | $55.00 | $60.00 | $65.00
64 % $20.57 | $25.71 | $30.86 | $36.00 | $S41.14 | $46.29 | $51.43 | $56.57 | $61.71 | $66.86
62 % $21.71 | $27.14 | $32.57 | $38.00 | $43.43 | $S48.86 | $54.29 | $59.71 | $65.14 | $70.57
60 % $22.86 | $28.57 | $34.29 | $40.00 | $45.71 | $51.43 | $57.14 | $62.86 | $68.57 | $74.29
58 %o $24.00 | $30.00 | $36.00 | $42.00 | $48.00 | $54.00 | $60.00 | $66.00 | $72.00 | $78.00
3.) Quality adjustment factor for MAtUEIEY .ot r s s s e s s s s s rnmnan x
DR BEPS BENGW Dairy herd above
Corn growth stage 80 pound
sverspe 80 pound average
pre-tassel 90% 80%6
silk 80% 70%
soft dough 85% 80%
early dent 90% 87%
1/2 kernel milk line 100% 100%
black layer 20% 20%
Source: Darby and Lauer, 2002 ...see attached graph
4.) Final price adjusted for moisture and qQUAlICY ... eerreereceeereeees =83

s ofe 3 3t 3k e 3

/ ton

/ ton

%

/ ton

If the buyer is responsible for harvesting, then use the following 2010 Wisconsin Custom Rate statewide averages
as a guide to establish credit toward the final payment.

With Kernel Processor | Without Kernel Processor
Pull-Type $ / Acre $ / Hour $/ Acre $ / Hour
Chop $40 $130 $45 $110
Chop & Haul NA $100-5275 NA $100-$275
Self-Propelled $ / Acre $ / Hour S/ Acre $ / Hour
Chop $56 $300 NA NA
Chop, Haul & Pack Bunker $115 $620 NA $600

disy

Jpd - pasiAad— /8T M/S+UaWNI0P /UOILIJLNUAJIDP /S22 /NP2° X2MN° MMM/ /



http://www.uwex.edu/ces/forage/pubs/nitrate.htm

Table 4. Guidelines for use of feeds with known nitrate content.

Nitrate content on
100%
dry matter basis

ppm

Comment

<1000 <4400

Generally safe when fed balanced rations.
Best to limit it to half of the total dry ration
for pregnant animals and also be sure water
is low in nitrate.

2000to (8800 to
4000 15000

Limit amount to less than half of total dry
ration. Be sure ration is well fortified with
energy, minerals, vitamin A.

Over 4000 |Over 15000

Potentially toxic - do not feed.




Drought Corn Forage Analysis:
Samples submitted to Rock River Labs July 2-August 3, 2012

n
Mean
SD
Min
Max

Samples >2000 ppm NO3-N
Samples >4000 ppm NO3-N

Contributed by Dave Combs, UW Dairy Sci.Dept.




Nitrate-N (ppm) of Drought Corn Forage Submitted to Rock River Labs
7/2-8/3/12

Contributed by Dave Combs, UW Dairy Sci.Dept.




Laboratories, Fuc.
Arcadia, W = Stratford, W = De Pere, W1 = St. Cloud, MN
Nitrate-N (ppm) July 1 - Aug 7, 2012

Corn Silage by State

*55? “:’QQ .ﬁ-@ ,"’@ ,ﬁ’@
g .\,@ hg:@ {.?P &
8% 8% 27% 4%
13% 16% 2%
12% 5% 1%
10% 18% 2%
8% 10% 1%
2% 3% 0%
2% 2% 0%
3% 1% 0%
0% 0% 0%
4% 0% 0%
Total Samples =




Daigland Laberateries, Inc.

Toxin Summary July-Nov. 6, 2012

Aflatoxin in Corn Grain (ppb)

o F S S
G o Ny © o
S S S o & 5 S B
Wi 93 3 1 2 0 0 99 2
MN 108 3 0 3 o | 0 115 4
1A 97 12 1 6 2 2 120 10
ILIN,MO 32 4 2 7 2 1 48 10
SD,NE 57 4 0 9 2 3 75 14
Aflatoxin in Corn Silage (ppb)
o $
Q Qo v >
o v > $ © o
N o 5 S & » $ ¥
MN 21 15 0 0 0 38
SD,NE 6 19 0 0 35
1A 99 60 3 6 0 2 170 8
wi 59 54 12 11 0 0 136 11
IL,IN,MO 41 58 13 23 1 0 136 24




Daigland Laberateries, Inc.

Toxin Summary July-Nov. 6, 2012

Aflatoxin (ppb) Vomitoxin (ppm)
0-5 55 <0.5 37
5-15 23 0.5-1
15-20 4 1-7
20-100 6
100-200
>200
Count

Zearalenone (ppb)
<500 49
13 500-1000 1
1000-6000 0
>6000 0

T-2 (ppb)
<500
500-1000
1000-6000
>6000

5
7-20 0
=20 0

Count
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http://www.uwex.edu/ces/dairynutrition/
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Presentations
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Spreadsheets

Welcome to Dairy Cattle Nutrition UW-Extension

The Dairy Cattle Mutrition Uw-Extension site is designed o provide research-hased information for the public
seeking resources on applied aspects ofthe nutrition of dairy cattle.

Web Site Highlights

. |£I 2009 Four-State Dairy Nutrition & Management Conference Proceedings

UW Feed Grain Evaluation System

« [23 Technical note: A method to quantify prolamin proteins in corn that are neqatively related to starch

digestibility in ruminants iJosh Larson and Pat Hoffman - JDS paper)

« [21 corn Biochemistry: Factors related to starch digestibility in ruminants (Pat Hoffrman and Randy Shaver -
Conference paper)

« [21 Corn Biochemistry: Factors related to starch digestibility in ruminants {Pat Hoffrman and Randy Shaver -
slide sefy

|L‘\| A guide to understanding prolamins {Pat Hoffrman and Randy Shaver)
. |£| UW Feed Grain Evaluation System (Pat Hoffman and Randy Shaver)
. |£| Relative Grain Quality - RGO {Pat Hoffman and Randy Shaver)

Spreadsheets

. MILK2006 Corn Silage: Calculates TDN-1x, NEL-3x. Milk per ton. and Milk per acre

Publications

« [ Benchmarking for age nutrient composition and digestibility
o Edreeding pr oarams in Hiah Producing Dairy Herds

Presentations

Dr. Randy Shaver
Professor - UYY Madison &
Extension Dairy Mutritionist

280 Animal Sciences Building
16745 Ohservatary Drive
Madison, Yl 53706-1284
FPhone: (608) 263-3491
Fax (60B) 263-8412
rdshaver@wisc.edu

Biographical nformation

Pat Hoffman
Professar- L Extension
Marshfield Ag Research Station
8396 Yellowstone Drive,
harshfield, ¥¥l 544449
Fhane: {714) 387-2523
Fax (715) 387-1723
pchofima@wisc.edu
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