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A previous report (APl 30, 1998) described prehuinary calibranom results and made
specfic recommendations for addimonal montonng and revising model semmentation.
This repert desenbes calibration of the revised medel to 1996 dala, tesiing agamst [997
data, and demonstrates model application to evaluate altemative loadimyg scenarios.

Resullg are summarisad wn the [ollowing:

Tabhle | Meodel Input File tor 1996

lable 2 Model Output Bles tor 1996

Table 3 Maodel Input Filg for 1997

Tahile 4 Model Ouiput File [or 1997

Table 5 Predicted Responses to Hypothetical Redoctions in Wisconsin

River P Concentralion & Internal P Load

Figure | Ohscrved & Prodicted Conditiong, 1996
Figure 2 Obzerved & Predicled Condilions, 1997
ligure 3 Sampled llows & Concentrations, Wisconsin River at Nekoosa

lwo BATHTLB mput files 'PET Y96 BIN and 'PET 97 BIN' are provided separately.
Contents of these tiles are listed in Tables 1 and 3, respectively.,

The revised model contains & seuments sorted in downstream ovder. Rexervoir
morphometiy has been re-computed by LW with scgment bonndarics specified by the
author.  Results are listed in the model inpat files {Tables 1 & 3.

Resullz ol model calibralion aganisl 1996 dala are given i Tables | & 2 and Figure 1.
The 1998 phosphorus profile 1s £it by settimg the decay rate calibration factor to 0.4 and
specilying an imernal loading rate ol 20 mefm®~day in the sccond scement.  With Lthesc
coallicienls, wternal loading accounts [or 17% ol e lolal load. Cahbraton sirateges
for other parameters are deseribed in my April 1998 report



Resulls of model testing against 1997 data (using the 1996 calibrated cocllicicnis) arc
giverl in Tahles 3 & 4 and Figure 2. Phosphoros concentratiomns are under-predicied by
an average of 20%. The phosphorus profile sugacsts that the apparent internal loading in
segmenl 2 was greater o 1997 than m 1996, Error analvais results indicate, howover, thal
observed and predicted values are not significantly different. however, given the expected
model errar and uncertainty in the measurcments,

Results suggest that the net sedimentation rate of phosphonis within the reservoir is
considerably below 1ypical values observed in the Corps ol Engineer reservolrs used [or
mode] development.  The low sedimentation rate i the reservoir as a whole andfor the
apparcil inernal load in seoment 2 could reflest under-csinmation of one or mnre of L
tributary pliosphiorus inputs, in particular Lhe Wisconsin River. Figure 3 shows the daily
hyvdrosraph between May and October in 1994-1998 in relation to the dates of sample
collection. L 1s apparend Uaal high-low regimes wers inlrequently sampled durnng these
vears  Only ane major event was captured (Jung 1996), While the load computation
procedure (TLLUX program) attempts to account for correlations between flow and
goncentration, the accuracy and precision of the estimates 1s limted when ugh-tlow
congentration measuremenis are not available,

lable 5 shows predicted sensitivity o hypothetical reductioms in external and intemal P
lpads. The 1996 calibration has been ro-run willh 930, 25%0, 50%, and 73%% reduclions in
Wisconsin River P ecoucentralion (starineg watle 128 pby and wath 0% aud 100%
reductions in internal Toading, Chlorophyll-a sensitivity to reductions in external 1oad is
bwaled by Lhe internal load and gl initial P concentration. Given the high calibration
coetticient for chlorophyll-a (1.0}, it is unlilkely that nitrogen limitation is important,
Despite the relatively low NP ratio, potential effects of nitragen limitation may be offsct
by aleal fixanon of atmosphernic M.

Since the precise nature of the apparent internal Ioad 13 unknowat, there 15 considerable
uncertainty in forecasting its response to reductions n external load.  To the extent that
it rellocts recyeling ol recenily deposited P or an arwdact of sampling i lations, the
miernal Load woold be expecied 1o decrease with reducions moexiernal Toad, bl over a
lanser time scale, Otherwise, an alum treatment or other sediment treatment would
provide mors immediale conlrol.  More detmled lield sludies would be needed Lo
gvaluate the nature and spatial extent of the internal load before proceeding with an alum
troarment. Alternative load scenariog can ba ovaluated by LW using the calibrated input
filew previded.



Table 1 - Medel Inpnt File for 19%&

Salibration to 1838

= 2SS9

MODEL OEFTICHA:

=1 % OO P o R3O

H
= g = m

CONEERVATIVE EUESTANCE
PHSEFHORDE BATMWIE
HITEQGEN BALLHCE
CHLOPOPHYLL &

EEBACHL DEETH

CIAFEERS IV

PHCEFHIRTDE TALIERATION
HITECGEN CALIERATION
ERROR ANAILYSIS
AVAILABILITY FACTCES
HASE-EBATANCE TRELES

CCMEOTED

2D ORDEER, AVAIL P
HOT COMPUTED

P, LI3T, T

V4. CHLAE & TUREIDITY
FIACHER-TIUHERIC
DECRY RATES

HCHE

HODEL & DATA

TSE FIR MODEL 1 CFLY
TS5E ESTIMATEL COHNCS

HEHORKERERDREH

ATMOSPHERIC LOADE £ AVAILAETILITY FACTCRS!

ATHOGEFHERIC -LOADS
WERTLHT.R KA EMA-VR o
1 COHNEERVY i VA
I TaTAL P 20,00 Rl
2 TATAL N 1009.a0 an
< CETHC P 15,00 Rl
9 ITHCEG W G0a.00 .an

GLCEAL INFUT WALUES:
PARMKMETER

EFERIOO LEWGTH

TRS

FRECTETTATTON W
EVAPORATION M
THCRREAR TH ATIORLOAR MW

HTALILAEILITYE

P2OTOR

Jan

1.00

58

.an

.73
MEAW ft)
LS00 -aoo
L4 L An0
L300 300
Rall] Lano

TEIBUTARY DEARIMASE ARELS AND FLOWMS:

I

FRNTTR Ry

Ly

TYFE SEG HAME CRAIHAZE LEEX HEXW FLOW <OV OF MEAW FLOW
b ] HH3I/YE

1 1 Wisconsln River 16462 .000 €754 . 000 030

1 1 10 Mile 150.000 6Z.000 .2o0

1 2 14 Hile Z41.000 35, BOQ .200

5 2 Internal Lead .oog .oog .gog

TEIEUTARY SOHCENTRATICNS {DPLE) : HEAW,CT

COHERRY TUrsL B TEUAL N CRTHD P LHORE ©
.o/ .o0 1230/ 0| .0/ oo .af .00 ../ .oc
Lo an T4 0f 07 JUF D JOF ) JES A
N E ] g0 .20 LA D AN LCAac
g oun 0.0/ . U0 AT RIFN i IR

N Y

HODEL SEGHENTS &

CALTERATION FACTORS:

SEG JOTFLOY GROOP SEGHENT HAHE P EE0D H SE0 CHL-A SECCHI
1 -] 1l Iniflow 1.00 1.00 1.40 1.0C
O ang -aoo -0ao -0DOC
2 ] 1 Upp<cx 1.00 1.00 1.40 1.0C
o i} .ann L0000 L 0ac
2 9 1 Uppor mid 1,00 1.00 1.90 1.4acC
o i} .ann L0000 L 0ac
< 2 1 tiddlc 1,00 1.00 1.90 1.4acC
oV ana .anno _0an _ac
El ] 1 Lower Hiddle 1.0 1.00 1.90 1.0C
oV ana .anno _0an _ac
g o 1 Lowek 1.0 1.00 1.90 1.0C
T ang -aoo yulale] -DOC

CALIBEATICH FACTORE

ECD
1.00
.Cog
1.00
Lo
1.090
Lo
1.090
LCogd
1.00
LCogd
1.00
.Cog



Takle 1 {ct)

EEGHEHT HIRPICMETRY: HEMH/CW
LENGETH BRER
IL LAEBL KM EM2
1 Inflew 11.z0 o . SaDo
2 Uppex 7.40 17_@000
3 Uppor mid 8,10 22,6000
2 Hiddle B, g0 23,2000
5 Loawcr HMiddl= 5. BO 23,0000
g8 LiawmsL 4, B 1=, 06
EEGHENT CESERVED WATER QUALITY:
EEG TURBID ZCWSER TCTALF TOTALN
1/HM  ---  HG/H3 H5/M3
1 M .00 15.1 104.0 1210.4
oV .oo .aT .18 .14
2 MM .00 14.6 13%.0 1408.40
oV .oo .aT .18 .od
2 MM N:1v] . .n 0
v4'H .o sl ] il
< M .an 14.% 10%.% 1560.49
v4'H .o il Vg 12
5 kM LB Lo .0 Rl
cv .oo oo .on .og
6 LM .00 13.3%  8%.0 1177.0
cv: .oo .06 .17 S11
WODEL CCEFFICIENTS:
CORWPTOTRHT MRLH e
DISPEREICH FACTS .aoa .7a
T TIRIAY RATR AN 4R
H DETAY FATE 1.000 .55
CHL-& HIDEL 1,700 -1
EECCHI MODEL 1.0D0 .14a
CEGANIC W HODEL 1.000 i
TF-OF HCDEL 1.0D0 .15
HODWV WODEL 1.000 .15
WLV WMODEL 1.ao0 .22
BETA HZ/HME 015 .og
HINIMITH 08 & .0oo .og
FLUSHING EFFECT 1.000 .oa
CHLORGPHY LL=£ 2V LBEO Nla]

ZMEAN
M
Z.20
3. 20
4,80
¢, 80
&, 10
=]

EMI3
B
2.20f .4o
1,20/ .00
L, 50/ .00
g.80f Q0
6,104 .00
8,50 Q0

CHL-A SETCHI CEG-H

HG/H3
S56.0
=11
74a.0
=11
.
|
4.0
21
Rl
-pa
24.5
.33

M HEHE
-7 B73.0
.05 .a
-5 1215.0
.a7 .a
.0 LN
] Rl
L4 1088 0
-] k]
.n LD
.o Lao
1.2 BOS.0O
.13 LT

ZEY

.acy
.ac,
A
Jac
A
Jac

TP-CP
HEHS
93.C
.13
115.C
.13

Jac
Ti.C
V10

.aC
S5E.C
W25

=)

.0C
.ac
A0
el

Jac

BODW
MG HE-D

.a
ula]
.a
ula]
.0
]
.
]
.
il
.a
il

MO
HG/HI-D

-Q
220
-Q
220
.
|
Rl
|
Rl
-a
-0
-a



Table 2 - Model Outpont Files for

19%&

SASE. Calibxation to 1936
GRCES WATER BALMHCE!
DORAIHAGE ARPA -——— PLOW [HH3/TE)
IL. T LCCATICH HKHZ MEAM WARILANCE
1 1 Wizseonsin REiwves 15462, 000 4754, Q00 BaEI+CE
2 1 1o Hmile LHQ, 000 S52,qa00  ,1545+C3
2 1 14 Milc 241 .0a0 35,800, B13I+CE
FEECIFITATION 1E4 200 A9 820 389z+C03
TEIEUTARY L[HFLIW 15g9%=35. 000 4851.800 L OE7Z+CS
*¥+*TOTAT IHELOH 16017 200 4951720  GB7LEZHCE
ALWEITIVE CUTELCH 16917200 4875. 780 . O7EZ+CS
#+*TOTAT JIITFLIOT 15017 .900 4876.780 . 576=4C5
FHLEVAPCRATICH -0an T4.5940  S05Z+C3

ARCESE WMALY RATALUIRE RASRMD
COMEFONENT . TGTAL F

I EILIOZF
(ngy M/TR
. CEQ L30T
L EQ V2EB
200 .145
Z00 .=
cay L2305
] LADa
cay 304
cag 304
500 aoo
MOME EXBCORT
oV M3IFHMI  KE/EM2
_0S5 123.0 3%.4
i -T 74.0 24.1
.2E3 26.0 3.9
.5C0 37.5 3C.0
ano .0 .0
.0as 126.6 3E.6
140 1E1 .4 46.7
J2E2 79,9 24,40
23 74,4 24 .0
. 342 .a .a

T ETATIETICS

————— LOADING ---— -—- VARLANCE —--
ID T LOCATION K3/IR Y{I} KRGTRV*Z ®(I}
1 1 Wiagonsin River G0S512.0 B1.9 .3Z6E+10 15.5
21 10 Hile A5E3.0 & .133E40E .1
31 1< Hile 330.8 .1 . G93E+05 .G
ERECIEFITATION 3747.0 .5 .351E+aT .C
THTRRHAT T.2T 120028 .0 17.4  1E0R+H11 Azx.4 1.
TRIBUTARY I[HFLOW 614050 .8 B2.1 .337E+1l0 15.6
SERTOTAT  THPTORT TLTAMGR LA TN0.0 LINARHTT 100§
ADVESTIVE QUTELCH Apd81z2 .1 1.5 THER+LD 23,2
*+*TOTAL DIFTFLOW pdmis 1 E1.E | THEE+1D Ah Z
***EETEHTION 362994 7 £3.5% . 154E+11 5.8
HIDRATLIC & ———-———mm——— - TITAL P ———-m——— - —
OVERFLUW RESIDENLE BOCL RESIDENCE 'TURHCYER RETEHTICH
RATE TIME lals ol TIME RATIO COER
M/ YR TRE M3 A TRE - -
=0_05 .1&00 106.7 .oa74d 5.13132 .4EE4
OKRER: Caliboatian £o 1996
T STATISTICS COMPREE CBSERVED AND PREDITTED MEANS
USINZ THE FOLLOWING EFROR TERMS:
1 = CESERVED WATEER GURLITY ERRCE JHLY
J = EFROR TYPICAL OF MODEL CEVELOPHENT DATA SET
i — CESERVED AND FREDICTED ERROR
SEGHENT: 7 AREA-TTD MEAH
CESERVED ESTIMATED
VARLAELE MEZT awv MEAT 7 BATIO 1
COMEERYATIVE SUR 14.1 VOE 0 L0 an L0
TOTAEL P M3 Ma 106,7 .14 106 .8 A7 1.an -.0L
TOTAL M HG/HM3  130<,0 W1 1204 .0 (8 .00 el
C.HMUTRIENT MG H3 71.0Q N Ti.0 .08 1.4a -.01
CIL & HGE/H3 4<.0 1T 44.1 .27 1.a0 .01
SECCHI 2 .9 Rl .4 17 L -.11
CREANIC H  HG/H3I 10602 .11 119m.8 .26 .98 1.15
TP-ORTHC-P WG M3 a0.1 1T BE.4 .20 .53 -.45

SAREE. Calihxatian to 1996

2 3
D Lo
] -.Cl1
D Lo
S0 .Co
-1 Cl
S04 -.LK
.40 44

-.Z1 -. 23



Takle 2 {ct)

CBESEFWED AND FEEDICTED DIAGHOSTIC VARETAELES
RANEED NWEAINST CE HIDEL DEVELIJFHEHT LOTHA SET

SEGHENT: 7T ARPA-WTD MEXT

OHEERYEATIVE SUB

TOTAL P HGE/ M3
TOTAL M HiZ M3
C_HUTRIENT MG /M3
CIL & HE /M3
SECCHI L

CRGANIC B HG/HI
TP-ORTHC-D HG/MI
AHTILOGE PI-1
ANTILGE PI-2

{H - 150) / E
INCERRNIC H / P
TUREIDITY 1/
IHIX * TURBIDITY
ZHIX / SESCHI
CHL-Z * EBECTHL
CHL-& / TOTAL P
FREQ (CHL-2>101
FREGQ [CHL-a>20)
FREQ {CHL->30)
FREGQ [CHL-ax40)
FEEQ (CHL-a=50)
FEEQ [ CHL-ax60)
CERLSOH THI-F
CAFLSGH TSI-CHLA
CARLSCH TSI-3SED

o S PR PR

14.14
10668
1304, 02
To.a?
£3_=5
Bl
1060.148
BO._D7
12455
16, 27
10_CE2
2.16
Bl
274
6.03

14 B4
-491
9g.11
03.15
62._D2
23,71
0,22
20, B4
71.48
67,71
51 .49

VALIUES -—-—-

e

106 B2
1304, 02
T1.02
tq D5
B2
1135 _BO
BS._41
1298 .16
16, EE
10_CEQ
511
Bl
274
O.926
40,49
-491
9g.13
0a.24
62_1E
L3.C6
0. 26
20, B4
71.51
67,73
61 &8

-—- RAMKE (%)

CEAEETED ESTIMATZ0

L= e = N B & B o B & B a



Table I - Model Inpnt File for 19897

Hay 2ot 1287

MODEL OEFTICHA:

=1 % OO P o R3O

H
= g = m

CONEERVATIVE EUESTANCE
PHSEFHORDE BATMWIE
HITEQGEN BALLHCE
CHLOPOPHYLL &

EEBACHL DEETH

CIAFEERS IV

PHCEFHIRTDE TALIERATION
HITECGEN CALIERATION
ERROR ANAILYSIS
AVAILABILITY FACTCES
HASE-EBATANCE TRELES

HOT COLPUTED

2D ORDEER, AVAIL P
HOT COMPUTED

P, LI3T, T

V4. CHLAE & TUREIDITY
FIACHER-TIUHERIC
DECRY RATES

HCHE

HODEL & DATA

TSE FIR MODEL 1 CFLY
TS5E ESTIMATEL COHNCS

HEHORKERERDEO

ATMOSPHERIC LOADE £ AVAILAETILITY FACTCRS!
ATHOGEFHERIC -LOADS

WERTLHT.R KA EMA-VR
1 COHNEERVY i
I TaTAL P 20,00
2 TATAL N 1009.a0
< CETHC P 15,00
9 ITHCEG W G0a.00

GLCEAL INFUT WALUES:
PARMKMETER

EFERIOO LEWGTH

TRS

FRECTETTATTON W
EVAPORATION M
THCRREAR TH ATIORLOAR MW

o
Rl
Rl
an
Rl
.an

HTALILAEILITYE

P2OTOR

Jan

1.00

58

.an

.73
MEAW ft)
LS00 -aoo
L4 L An0
L300 300
Rall] Lano

TEIBUTARY DEARIMASE ARELS AND FLOWMS:

ID

FRNTTR Ry

Ly

TYFE GSHEE} TEME DREINAIE BEES MEET FLOAT
honl B HHMI/YE

1 1 Wiacanslin Rlwver 10962 .00 A7g§%. 004

1 1 10 Mi1le 100,000 4%, 200

1 2 14 M1le Z41.000 27,704

5 2 Internal Lead .ang . 0og

TEIEUTARY COHCENTRATIONS (RFLRE)} : MREAW/CU

SRHEKRY rTorsl B Tevlad, H ORTHD ¢

.o/ .ao 162.04 .07 .0 _oa .a .oa

JOf o an Ta.0f 07 D S0 00
LAl 2.0 .20 AL T | RN

EE A A I ] Saf oo AN 1]

N Y

HODEL SEGHENTS &

SEG JOTFLOY GROOP SEGHENT HAHE

1

al-

2z 1l I[nllow

= 1l Uppcx

L 1 Uppcr mid

2 1 tiddlc

] 1 Lower Hiddle
o 1 Liowek

CALTERATION FACTORS:

CALIBEATICH FACTORE

oW QF MRAN FLOW

La3E0
L2000
L200
Raleld]

LHORE ©
../ .oc
JES A
LCAac
IR

P EE0D H SE0 CHL-A SECCHI ECD
1.00 1.00 1.40 1.0C 1.00
ang -aoo -0ao -0DOC .Cog
1.00 1.00 1.40 1.0C 1.00
i} .ann L0000 L 0ac Lo
1,00 1.00 1.90 1.4acC 1.090
i} .ann L0000 L 0ac Lo
1,00 1.00 1.90 1.4acC 1.090
i} .anno _0an _ac LCogd
1.0 1.00 1.90 1.0C 1.00
i} .anno _0an _ac LCogd
1.0 1.00 1.90 1.0C 1.00
ang -aoo yulale] -DOC .Cog



Takle 3 {ct)

EEGHEHT HIRPICMETRY: HEMH/CW
LENGETH BRER
IL LAEBL KM EM2
1 Inflew 11.E0 o . SaDo
2 Uppex 4.30 17_8300
3 Uppor mid 5,30 22,6000
2 Hiddle 4, Ta 23,2000
5 Loawcr HMiddl= 4,50 23,0000
g8 LiawmsL 3,50 1=, 06
EEGHENT CESERVED WATER QUALITY:
EEG TURBID ZCWSER TCTALF TOTALN
1/HM  ---  HG/H3 H5/M3
1 M .00 14.6 141.0 1%37.4
oV .oo a5 S04 .14
2 MM .00 13.% 213.0 Zp02.d
oV .oo a5 .20 .3g
2 MM N:1v] . .n 0
v4'H .o sl ] il
< M .an 13.4 13%. 0 1&77.4
v4'H .o i L] a7
5 kM LB Lo .0 Rl
cv: .oo oo .on .og
6 LM .00 12,4  8%.0 1p0Z.0
cv: .oo .05 .05 .15
WODEL CCEFFICIENTS:
CORWPTOTRHT MRLH e
DISPEREICH FACTS .aoa .7a
T TIRIAY RATR AN 4R
H DETAY FATE 1.000 .55
CHL-& HIDEL 1.4800 -1
EECCHI MODEL 1.0D0 .14a
CEGANIC W HODEL 1.000 i
TF-OF HCDEL 1.0D0 .15
HODWV WODEL 1.000 .15
WLV WMODEL 1.ao0 .22
BETA HZ/HME 015 .og
HINIMITH 08 & .0oo .og
FLUSHING EFFECT 1.000 .oa
CHLORGPHY LL=£ 2V LBEO Nla]

ZMEAN
M
Z.20
3. 20
4,80
¢, 80
&, 10
=]

CHL-A SEICHT

HG/H3
3.8
-5
g92.1
-5l
.
|
hi .2
21
Rl
-pa
23.2
-EB

ZMI
L

2.20f 1%
a.20, .12
L, BDS 12
g, 80f 18
6,104 .12
8,850/ 12
CEG-M

M HEHE
-7 1057 .0
.08 .11
-5 16390
.20 .3
.0 LN
] Rl
R -
-] k]
.n LD
.o Lao
1.2 710.0
.17 .20

ZEYP
M

.OC{ .0OC

.OC/ .0C

Jac/ Lac

g Lot

Jac/ Lac

gl Lot
TP-CF  BODW

ME/M3 ME HI-D

114.C .a
QB ]
ilao.C .a
.21 ]
.r 0
S il
1amn. . Rl
a8 il
.E Rl
0% .og
5.0 .0
.18 .og

MO



Table 4 - Model Outpnt Files for 1987

QASE: Hay Jot 1987

GRCES WATER BALANCE!

DRAINZGE AREAL -——— FLOW (HM3/YR)

IL T LOCCATICH EHZ MEAM VARLAHCE
1 1 Wigeonsino Riwveos 18462 .000 37eh. Q00 IESI+HCE
2 1 1o Milec 1Ha, 000 48,200, 8g935+02
2 1 14 Mile 241 .000 27.700 L 30IBHCE
FRECIFITATION L& 300 49830 3393403
TEIBUTARY LNFLOW 15895000 3845.800 . 356T+0S
*¥+*TITAL IHELOW 1017 200 3945 220 | 23B02+CE
ADVEITIVE CUTELOW 16017300 ZB70.8H0 . 3EO0TH0S
#+*TOTAL OJTFLOW 15017 . 900 3B70.960 . AS5T4HLS
*+ *EVAPCRAT ICH .0ao T4.540 . SOSZ+L3

ARCESE WMALY RATALUIRE RASRMD
COMEFONENT . TGTAL F

I EILIOZF
(ngy M/TR
. CEQ 394
L EQ JBRR
200 \115
Z00 .=
cay 242
] L2498
cay 242
cag faz
500 aoo
MOME EXBCORT
oV M3IFHMI  KE/EM2
_0E6 182.0 37.1
i -T 74.0 15.2
.2E3 26.0 3.0
.5C0 37.5 3C.0
2] .0 .0
.0ES 150.1 36.3
anse 1@n. 7 44 .4
V238 aa,1 189.4
LA3 20.1 1% .4
.153 .a .a

T ETATIETICS

————— LOADING ---— -—- VARLANCE —--
ID T LOCATION K3/IR Y{I} KRGTRV*Z ®(I}
1 1 Wiagonsin River 5724B8 .0 BO.G . 243E+1lD 7.8
21 10 Hile 3540.8 .5 .A3RE4OT .3
31 1< Hile TEO.2 .1 .415E+05 .G
ERECIEFITATION 3747.0 .5 .351E+aT .1
THTRRHAT T.2T 120028 .0 18.% . RTAR+OS 1.9
TRIBUTARY I[HFLOW 577245.0 B1.Z2 .244E+1D 7E. 2
SERTOTAT  THPTORT TIOAE .0 100.0 CIRAN 1006
AEDVEIT IVE QUTFLOH A02553 .5 3, & L BZER+LOL 171,48
*+*TOTAL DIFTFLOW I0aenHs B 3.8 BREE+1LD 171 . %
***EETEHTION 4010265 56.4 . G40E+1D  205.%
HIDRATLIC & ———-———mm——— - TITAL P ———-m——— - —
OVERFLUW RESIDENLE BOCL RESIDENCE 'TURHCYER RETEHTICH
RATE TIME lals ol TIME RATIO COER
M/ YR TRE M3 A TRE - -
=0.80 .17a4 145.3 .128E 3.E@25 _E£40
CRAR: Mmy-0ctk 10497
T STATISTICS COMPREE CBSERVED AND PREDITTED MEANS
USINZ THE FOLLOWING EFROR TERMS:
1 = CESERVED WATEER GURLITY ERRCE JHLY
J = EFROR TYPICAL OF MODEL CEVELOPHENT DATA SET
i — CESERVED AND FREDICTED ERROR
SEGHENT: 7 AREA-TTD MEAH
CESERVED ESTIMATED
VARLAELE MEZT awv MEAT 7 BATIO 1
COHNEERYRTIVE EUR 12.4 k= 13.4 L .00 el
TOTAEL P M3 Ma 145,32 12 11l6.8 12 1.2& 1,86
TOTAL M HG/HM3  1486.6 A 14898 .8 14 .00 el
C.HUTRIENT HG/M3 2H.8 17 B0 .7 .10 1.10 _BR
CIL & HGE/H3 S58.7 .24 48.0 .28 1.2z .85
SECCHI 2 .= 1=z .4 .18 .BH -.a4
CREANIC H HG/H3I  1z211.4 22 12B%.3 .26 -1 .28
TP-ORTHC-P WG M3 111.3 .15 93.2 .20 1.20 1.23

2 3
D Lo
JE1 1.23
D Lo
)] 47
.&d 5
S44 -.ER
25 18
=] 5



Takle 4 {ct)

CLSERVED AND PREDICTED DIACGHOSTIC VARIALDLES
RAMEED MEATHST CE HOODEL DEVELJOPMENT LoWTA SET

HEGHWEHT : 7 AREA-TTTD MEAH

CHMSERYRATIVE AR

TOTAL P HE/ M3
TATAL W HG/H3
C_HUTRIENT MG/H3
CHL-A HG/H3
SECCHI L

CRGANIC H  HG/HS
TP-ORTHC-D HG/MI
ANTILOE Po-1
EHTTT.OE PI-a

(¥ - 180) f F
INCEBANIC ¥ / P
TUREIDITY 1/H
IHIX * TURBIDITY
ZHIX / SESCHI
CHL-A + EECCHI
CHL-% / TOTAL P

FREQ({CHL-a>101 %
FREQ(CHL-.220) %
TRREQLCHT —a=30) &
FREQ(CHL-.240) %
TRRQLCHT —a=R0) &
FEEQ(CHL-a=60) %

CARLSON TSI-F
CARLSON TSI-CHLA
CARLSON TSI-3ETC

————— VLIRS -—-—-
CEAEFYED ERTIHNRTED
13.43 13.43
145.30 11680
1196542 1196542
B2 E7 B0 T4
ag.7TE =5.01
] -EB
1211.44 1289 .Z6
111.E4d 93.113
1948 .26 1525.51
17,73 17. 23
.27 11. 23

a. L2 a.72
B B
2,73 2,73
685 6.14

A5 _Z0 4277
-494a -491
95._45 9g.53
4232 B5.485
TH.NA a7 RP
a2.15 L8 37
L. a7 AR =R
26,51 28,148
Th. &4 T8 &)
TO.GE 65 .58
63,45 61 . &7

-—- BAHEE {%)

CEAEFYED ERTIHNRTID



Table 5
Pradicted Responses to Hypothetical Reductions in
Wisconsin River P Concentration & internal P Load

Internaf Load Redugtion = 0%

Wise R. P Weighted
Reduction 1 2 3 4 5 s Mean
Total P {ppb}
0% 123.% 136.8 1175 100.2 888 TE.9 106.8
25% 93.8 1126 g7 o B5.4 76.9 80,3 833
53% §3.3 B5.5 TE.H G3.6 629 57.7 701
7o% 32.4 57.2 530 49.0 45,0 431 48.6
Chlorcphyll-a (pph)
Q% 8927 70B 43.7 7.8 31.3 21.6 441
25% a4 63.3 44 8 26.0 281 20.4 0¥
50% 536 53.1 a7 23.3 26 0 18.6 337
T5% B2 BT 287 18,9 209 155 25.0
Secchi (metars)
0% 083 062 .81 1.04 1.03 1.30 0.92
25% D& 0.65 0.86 107 1.07 1.33 0.58
509 076 0.74 0.83 1.12 1.12 1.38 1,03
75% 110 0,58 1.06 1.29 1.23 1.47 1.16
Internal Load Reductlon = 100%
Wisc R. P Weighted
Reduztion 1 2 3 4 5 ] Mean
Total P {pph)
0% i25.9 115.3 100.0 B7.1 722 70.4 83.3
25% 938 BR Y 79.2 706 B4.6 58.1 Td 4
S0% 63.3 605 5.2 B1.7 483 452 53.5
Ta% jz.a e 305 25.2 281 271 297
Chlorophyll-a {pph)
0% 937 54.1 45 1 8.2 2494 20.6 414
25% 5.5 545 305 23.7 264 18.9 360
0% 538 40.8 211 19.6 217 16 0 281
7i% 2682 2158 17.8 12.4 136 107 16.2
Secchi fmeters)
Q% 0.83 .65 0.85 1.07 1.06 133 3.55
25% 0.6 Q.72 (a2 1.11 1.12 1.37 1.1
50% 0.7s 0.85 1.03 1% 1.21 1.46 T.11
Ta% 1.10 1.43 1.30 1.37 1.42 1.65 1.35

May-Septamber 1996 Conditions
Wisconsin River Inflow Cone = 128 ppb for 0% Reduction



Figure 1
Observed & Predicted Conditions - 1995
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Figure 2
Observed & Predicted Conditions - 1997
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