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Summary of results

Crop irrigetion requirements (CIR) were calculated for 2006 on the basie of daily weather data
from eight stations in Kansas and Nebraska, and groundwater irrigation use reports for Kansas.
From the groundwater irrigation use reports, crop distributions and irrigation retum flow
fractions were evaluated for fifteen countics as shown in Table 1; corresponding values for 2005
are shown in Tabic 2 for comparison. Crop distributions and irrigation return flow fractions for
nine of these counties were used to calculate CIR as indicated by the rightmost column of Tables
1 and 2.

Daily weather data (sce "*Data sources and procedures,” below, for list of stations) were used to
evaluate potential evaporation for a tall (0.5 m) reference erop, beginning and eoding dates for
crop growth, and consumptive use for each crop at each station. Crop distributions were used as
weighting functions to evaluate average consumptive use in cach county for each crop. Return
flow fragtions werc uscd 10 evaluate pumping requirements, or crop irrigation requirements
(CIR). Table 3 shows potential consumptive usc, consumptive use, pumping (CIR), effective
precipitation and actual precipitation in 2006 for each county, Table 3 also shows both weighted
and arithmetic average valucs, where the weight function is irrigated area within each county,
Table 4 shows comesponding valucs in 2005 for comparison. Note that differences between
weighted and arithmetic averages appcar negligible for 2006 in Table 3, but more significant for
2005 in Tablc 4.

Table 5 compares crop irrigation requirements (C1R) with reperted wateruse in 2006 for each
county, ‘Reported water use is shown both in inches (12AF/acre) and as a percent of CIR the
corresponding percent of CIR. Taken over all Kansas counties within the RRCA model domain,
roported water usc is 13,32 inches, or 76.6 percent of CIR. Additionally, the last two columns of
Table 5 show reported water use after adjustment for estimated over-reporting by umnetered
wells. Details of this adjustment are described clsewhere; see “Water use analysis.” Adjusted
reportedd waler use taken over all counties is 12,84 inches, or 73.8 percent of CIR, & 2.8 porcent
reduction in reported use as a percent of CIR. Notc, however, that the adjustment for unmetered
wells is not applied in the procedure to prepare 2006 purnping, recharge and irrigated area files
for the RRCA meode).
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Table 1. Crop distributions and corresponding return flow fractions in 2006.

b

i County | Alfalfa | Corn “ Soybeans | Grain - Sunflowers | Wheat | Return | Used
g | Sorghum ! flow for CIR
| 5 : fraction
CN 6.75% | 70.18% 4.20% °  111%, 0.98% | 16.77% | 13.33% | Yes
DC 18.01% | 62.18% 567% 2.94% 3.48% | 7.73% | 16.22% | Yes
GH 8.59% | 67.28% ° 13.37%  2.60% 0.00% | B8.06% | 14.36% No
GO 3.78% | 65.67%: 7.48% . 13.13% 0.00% { 10.03% | 13.48% No
JW 3.08% | 83.34% | 13.58% 0.00% 0.00% | 0.00% | 17.28% No
LG 1.76% | 79.94% 2.18% 2.43% 1.63% | 12.08% | 12.71% No
NT 498% | 69.06% | 21.21% 1.07% 0.00% | 369% | 19.65% | Yes
PL 5.90% 49.59% | 41.79% 0.00% 0.00% | 263% . 1961% ! VYes
RA 16.80% 48.13% | 13.78% | 4.62% 0.16% | 16.52% | 14.23% | Yes
RP 0.00% 100.00% 0.00% 0.00% 0.00% | 0.00% i 21.80% No
s 3.30%  81.95% 8.08% 1.25% 0.82% | 460% | 13.24% | Yes
S5H 3.85% 71.82% 2.26% 2.03% 6.46% | 13.58% ! 1282% | Yes
TH 1.35% 77.50% | 10.03% 2.96% 0.59% | 757% | 1251% | Yes
TR 245% 42,66% | 24.32% 9.47% 0.00% | 21.10% | 14.02% | Yes
WA 6.26% 71.97% 0.00% | 15.50% 0.00% | 6.26% | 14.59% No
Avg all
cofnties 452% 73.01% 7.73% 2.680% 220% | 995% i 13.32%
Table 2. Crop distributions and corresponding return flow fractions in 2005,
County | Alfalfa Corn Soybeans | Grain Sunflowers ;| Wheat Return | Used for
Sorghum ' flow CIR
fraction
CN 7.55% 57.10% 8.02% 1.30% 11.98% | 14.05% | 13.78% | Yes
DC 15.74% | 80.75% 8.30% 2.13% 566% | 7.92% | 1664% | Yes
GH 6.88% | 69.42% 7.04% 2.80% 0.00% | 13.86% | 13.74% No
GO 2.59% | 68.12% 8.00% 7.03% 1,49% | 12.77% | 14.50% No
Jw 5.80% | 43.79% | 60.41% 0.00% 0.00% | 0.00% | 17.21% No
LG 3.12% | 73.42% 741% 1.79% 3.31% | 10.95% | 13.10% No
NT 7.38% | 58.97%  24.71% _ 2.90% 0.00% | 65.04% | 2061% | Yes
PL 5.54% | 68,00%  25.31% 0.95% | B800% | 000%: 2013% | Yes
RA 19.26% | 53.17% _  8.55% | 4.89% :  4.47% | 066% | 14.20% | Yes
' RP 0.00% | 55.23% . 44.77% 0.00% 0.00% | 0.00% | 30.00% No
8D 2.92% | 80.74% 7.52% 1.03% 307% | 472% | 1347% | Yes
SH 4.25% | 63.83% 3.49% 1.03% 11.46% | 16.93% | 13.07% | Yes
TH 1.19% | 78.93% 7.41% 1.84% 206% | 7.67% | 12.70% | Yes
TR 8.41% | 44.34% | 10.60% | 17.28% 12.63% | 6.75% | 13.43% : Yes
WA 7.99% | 64.81% 0.00% 0.00% 0.00% | 27.20% [ 14.22% No
Avg all
cognties 4,73%  69.67% 7.40% 1.85% | 6.07% 10.20% [ 13.57%
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Table 3. Summary of CIR calculations for 2006,

i county ~ potential Consump- | Pumping | effective | actual
' consump- | tive use (CIR)in | precip precip
brig | Irrig tive use compasite | 2006 in composite | 2006 in
| area :area . composite | 2006 in 2006 i ‘
| Acres  fraction | 2006in
Cheyenne 34895 . 0.1145 2745 1821 17.58 9.23 2237
Decatur 9568 | 0.0314 2740 18.81 1846 859 | 2185
Norton 8312 | 0.0273 27.24 17.21 17.21 10.02 24.93
Phillips 4430 00145 258.59 15.68 15,22 9.92 23.51
Rawlins 13777 | 0.0452 29.72 2031, 2032 941 | 2427
Sheridan 62875 0.2063 27.06 18.80 172.79 8.26 23.85
Sherman 86083 | 0.2824 27.12 16.13 15.00 11.00 24.81
Thomas 82984 | 02723 26.92 19.59 19.05 733 2109
Trego 1867 | 0.0061 24.36 17.11 15,92 ; 7.24 25.56
Sum or wtd, ;
avg? 304791 1 27.18 18.16 17.39 | 902| 2319
arith, avg3 26.98 17.9% 17.39 9.00 23.58

]From range al:gl1, sheet summary COUNTY in KSCIR update2006.x1s

“Total irrigated area over model domain is 416,230 acres (prehmlnary), the sum over the nine
represontative counties is 335,141 acres, or 80.5% of the total irrigated area, and excludes
Graham, Gove, Jewell, Logan, Republic and Washington counties, Weighted average values
shown with units of inches are weighted by the irrigated area fraction. Arithmetic average
values are shown for comparison.

Table 4. Summary of CIR caleulations for 2005°,

county potentiat consumptive | Pumping | effective | actual
consumptive | use (CIR} in precip precip.
irrig Irrig use composite 2005 in [3] | compasite | 2005
area area composite 2005 in [2] 2005 [4] | in[6]
Acres | fraction | 2005 in [1]
Cheyenne 46500 | 0.1211 26.67 17.75 16.48 893 | 1997
Decatur 11344 | 0.0296 25.39 14.11 12.29 11.28 | 2602
Norton 9758 | 0.0254 26,35 14.81 12.89 1154 | 2875
Phillips b169 | 0.0136 2540 14.83 13.31 1057 | 2440
Rawlins 18730 | 0.0488 29.65 18.55 17.71 11,10 | 2263
Sheridan 74192 | 0.1933 26.37 1392 14.29 1045 | 2457 |
Sherman | 113513 | 02857 2749 19.94 19.45 754 | 1608
Thomas 102137 | ©0.2661 27.00 17.89 16.89 911 2009
' Trego 2486 | 0.0065 24.84 14,70 12.26 | 10.14 | 2486
" Sum or | 383820 ! 1: 27.01 17.88 16.82 9.13 | 20.36
Fwid. avgd f
arith, avg3 26.57 16,50 15.06 1007 | 23.04
Avg from ) : 10.95
reparts* i l I (7%

TProm range al:gl1, sheet summary COU\ITY in KSCIR updatc2005.xls




*Total irrigated arca over model domain is 383,829 acres; the sum over the nine representative
counties is 91.35% of this total, excluding Graham, Gove, Jewell, Logan, Republic and
Washington counties. nghted average values shown with units of inches are weighted by the
*Arithmetic average valucs are shown for comparison.

irrigated area fraction.
*Adjusted total use reduced to account for overreporting by unmetered wells; from col. aa in

sheet metered vs unmetered use, PumpRech8901 part2 xls in

[\RRC A_GM\KSData"\ForScenaries\.

Table 5. Comparison of 2006 CIR with reported use.

county Pumping | reported | Petirrig | reported | Pct irrig
- {CIR}in | gwirruse | demand [ gwirr | demand
2006 in 2006 met use 2006 | met by

inches inches | adj.

{adj.) use?
' Cheyenne 17.58 14.63 | 83.22% 14.08 | 80.09%
i Decatur 18.46 13.08 | 70.86% | 13.00 | 7042%
| Norton 17.21 11.98 | 69.61% | 1191 | 69.20%
FPhillips 15,22 10.44 | 68.59% 10.44 | 68.59%
Rawlins 20.32 12.83 | 63.14% 12.37 | €60.88%
Sheridan 17.79 12.81 | 70.88% 12.21 | 68.63%
Sherman 1300 13.27 | 88.47% 12.66 | 84.40%
Thomas 19.03 14.24 | 74.75% 13.73 | 72.07%
éTreso 15.92 1279 | 80.34% | 12.25 | 76.85%

; weighted

- avg? 17.39 13.32 | 76.61% 1284 | 73.83%

'From range al:gl 1, sheet summary COUNTY in KSCIR_update2006.x]s
?Adjusted total use reduced to account for overreporting by unmetered wetlls; from col. anin

shect metered vs unmetered use, PumpRech8901_part2.xIs in

TARRCA _GMKSData\ForScenarios\.
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Data sources and procedure

The procedure followed to calculate CIR is outlined in the sheet NOTES of
KSCIR_update2006.xls, as developed by Spronk Water Engineers (SWE), except that reference
evaporation according to the Hargreaves method is also calculated in the same workbook using
the procedurc described by Snyder and Eching (2002) [sec pdf file PMdayDoc.pdf in
[ARRCA_GM\KSData\For2006\C{R\from UCDavis\|. The update begins by setting the year to
2006 in cell ¢2 of sheet NOTES in KSCIR_update2006.xls.

A query of 2006 irrigation groundwater use report data was made by Kelly Emmons on April 10,
2007 [file RRCS_Overlap_Groups_2006_Prclim.xls in IN\RRCA_GM\KSPata\For2006\Prelim\
]. Crop distributions and irrigation roturn flow fractions that were estimated from an earlier
version of the data were updated on the basis of the above query.

Daily weather data (precipitation, inches; and minimum and maximum temperature, deg F) for
2006 were obtained 4/2/2007 from Mary Knapp, State Metcorologist, KSU, for the stations in
Kansas and Nebraska that arc used to calculate crep irrigation requirements (CIR). The stations
and their elevations and locations used in the calculations are listed in Table 6.

Table 6. Weather stations, elevations and locations.

StaName State | County Elevit | Latdeg Long deg Sheet
~ATWOOD 2 8W KS | RAWLINS 2862 | 39.78333 | -101.06667 Atwd07
CQOLBY 1 8W KS { THOMAS 3170 | 3938333 | -101.06667 ColbyQ7
GOODLAND WFO KS SHERMAN 3654 | 3935000 | -101.70000 | <ioodind(7
NORTON ¢ S8E KS | NORTON 2360 | 39.73333 -99.83333 Norton(7
OBERILIN KS | DECATUR 2605 | 39.81667 | -100.51667 Oberln07
WAKEENEY KS | TREGO 2460 | 39.01667 99 86667 Wakny07
HARLAN COUNTY 1LAKE | NE | HARIAN 2000 | 40.08333 0920000 Harlanl07
BENKETMAN NE | DUNDY 3025 | 4005000  -101.53333 Benkl07

The daily weather data were used both in reference evaporation and CIR calculations in the
spreadsheet KSCIR_update2006.x1s in [\RRCA_GM\KS$Data\For2006\CIR\. Additionally,
daily weather data including calculated ET based on the FAO-56 method (Penman-Monicith)
were downloaded from the KSU Weather Data Library website for Colby, and compared with
values calculated in the above spreadsheet,

Daily precipitation and minimum and maximum temperatures in shect input CLIMATE
reference the shects corresponding to the statians tisted above in Table 6. This sheet was copied
to input CLIMATE_C, in which temperatures arc converted to degrees Celsius for ET
calculations. As noted in sheet NOTES, intermediate ET calculations (equations 1-4 from
Snyder and Eching) arc contained in sheet etRad, and Hargreaves-Samani ETo for a short (0.12
m) refercnce crop (egn 23, Snyder and Eching) is given by columns DK of sheetinput ET. ETr
(reference ET for a tall crop, columns LiS of sheet input_ET) are calculated as before: the
Hargreaves ET for each station is multiplied by a corresponding monthly calibration Tatio
developed by SWE (“stPM ETr/Hargreaves Eto™) and given in range d3:010 of the same sheet
for the eight stations.
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Table 7, Potential evaporation for a tall (0.5 m) refercnce crop

Awood! | Colby' ~ Goodland* | Norion' | Oberin | Wakeeny! | NE- NE -

month ' i Harlan! | Benkel | Colby? | Colby
; . man’ discrep.
1 417 3.92 3.58 371 3.13 3.68 3.35 327 | 428| -034
21 3431 3% 3.35 3.23 249 3.18 2.86 285 | 395 -0.60
31 543 545 511 520 420 559 473 459 BA7T| -1.42
4 8.12 7.99 8.11 7.82 7.38 8.12 7.63 774 955| 156

5 8.91 8.98 9.86 8.72 8,58 8.26 8.46 889 | 1208 ] -3.05

3 1052 ¢ 10.20 1016 { 1038 848 1008 | 1007 077 | 1355] -R3A

7 1105 1048 . 1047 1077 9.93 10.47 976 | 1043 1310} 282

8 9.28 8.99 887 . 872 7.72 8.61 8.30 B37: 8841 0.5

g 7.32 7.24 8.78 6.84 6.16 6.78 6.1 Bs8t 717| 007

10 5,58 5.59 . 5.36 533 444 536 483 4937 483 070

11 3.98 388 ° 3.83 3.67 3.15 370 3.36 3441 370} 018
12 275 281 . 2.47 2,54 215 252 248 234 2.07 0.54
Yr {in) 80.54 7870 - 7694 7694 68.78 7616 | 7223 | 7320 90.08; -11.38
yely 671 £.56 B.41 6.41 5.73 6.35 6.02 6101 751} -0.95

‘calculated according to procedurc developed by Spronk Water Engineers (SWE).
%ealculated according to Penman-Monteith method by KSU Weather Data Library,

Independently calculated Penman Etr values were available from the KSU Weather Data Library
for Colby in 2006, Thesc values and corresponding discrepancies are shown in the two
rightmost columns of Table 7. The two sets of numbers for Colby compare reasonably well.

Crop distributions, return flow fractions and water use estimates
Pivot tables were created in the water usc data query file as follows:

Sheet Rech_screened: reported pumping by county (rows) and itrigation system type (columns)
in range N17:X34. Mean return flow fractions taken over reports with known system types were
caleulated for cach couty and over all reports in range L19:1.34 of this sheet,

Sheet Crops: total irrigated area by crop (rows) and county (columns) in range B2:R53. The
pivot table was eopied and pasted by vatue into file ReportedCropsByCountyFor2006.x1s, sheet
ReportedCropsbyCao_2006.

The following rule for multiple crops was previously defined by Spronk Water Engineers (see
memo by Dale Book and Melissa Geis Mitarotonda, Oct 28, 2004: Republican River Modecl,
2003 Kansas CIR):

“For all multiple cropping codes that include corn, acreagc should be allocated 80% to corn
and 20% to remaining crops. Otherwise, if comn is not includod, acreage is divided equally
among multiple crops.” Additionally, if a multiplc crop includes “Other™, the weight
associated with the other crop is set to zero and is left out of the distribution of wnknown
CIOPS.
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The above rule is inplemented by multipliers in range T1:AAS2 of sheet
ReportedCropsbyCo_2006, which is shown below in Table 8. The multiplicrs themselves are
calculated; for further details, sce the formulas in the spreadshect cells. [Runge aad:anS2 shows
the sums over these multipliers for cach crop code, Imrigated arcas corrcsponding to unidentified
crops (including the “Other™ component of multiple crops and crop codes 15-17) are excluded by
zero-valued multipliers,

Irigated areas were condcenscd into six crop categories (alfalfa, comn, soybeans, grain sorghum,
sunflowers and wheat) for cach county by taking sums over the products of columns of the pivot
table {range ¢4:q52) and the multiplying factors (range u4:7z52). To do this, Excel’s SumProduct
function was applied in range ¢56:q61, which shows the total estimated arca for each of the six
crops within each county. Thesc arcas were divided by the total irrigated area for each county
(range £62:q62) to give normalized crop distributions for each county in range ¢65:470; the sum
over the terms of each distribution cquals | (range ¢71:q71). The crop distributions are copied
from range c65:q70 transposed into range b4:g18 of sheot CropDistribution_2006. These are
compared with 2005 crop distributions in range j4:p18 of the same sheet. lrrigated areas were
also copied frem range ¢56:q61 and transposed into range b54:g68 of sheet
CropDistribution 2006, which is shown below as Table 9.

Crop distributions and corresponding mean return flow fractions for ninc countics were selected
from these as shown in ranges b26:¢34 and i26:134 for the CIR calculations. These ranges were
pasted into shoet results COUNTY of file KSCIR_update2006.xls, where they were referenced
for the 2006 CIR update, ‘Ihe crop distributions and corrcsponding retum flow fractions for the
selected counties arc shown above in Tables 1 and 2 for 2006 and 2005, respectively,



Tuble 8. Crup multipliers used 10 condense reported crops into six representative crops.

Crop

Not specified by reparl

Alfalfa

Cornt

Grain Songhum

Soybeans

Wheat

Cats

Bariey

Rye

Dry Bears

Sunflowers

Galf Course

Truck Farm

Nursery

Other

Mare than ona type of crop
Doubie Crop

Alfelfa & Com

Alfalfa & Grain Sorghum

Alfalfa & Soybeans

Alfalfa & Wheat

Alfalfa & other

GCom & Grain Sorghum

Com & Soybeans

Com & Wheat

Com & Gther

Graln Sorghum & Soykeans
Gralh Sorghum & Wheat

Graln Sorghum & Gther
Soybeans & Wheat

Soybeans & Other

Whaat & Other

Alfsifa, Camn & Graln Sorghum
Alfalfg, Corn & Soyheans
Alfalfa, Corn & Wheat

Alfalfa, Corn & Other

Alfalfa, Grain Sorghum & Other
Alfalfa, Wheat & Other

Com. Grain Sarghum & Wheat
Corn, Grain $Sgrghum & Other
Comn, Seybeans & Wheat
Corn, Soybeans & Other

Com, Wheat & Cther

Grain Sorghum, Soybeans & Wheat
Grain Sorghumn, Soybeans & Other
QGraln Sorghum, Wheat & Other
Soybeans, Wheat & Other
Alfalfa, Corn, Whea! & Other
Com, Grain Sorghum. Soybeans & Wheat

code
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SERERLESSNEHNRENREBszIszaada3d
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fa

OO0 00 0O ~O
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2oeeR
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0.333

e
X)
(4]
2]

O NO D OO0 O @QL

0.066
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Corn bean

o
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08
08
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0 0
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0.8 0
0.8 0.0687

oo
PN

Grain
Sorg-
hum

j=
D OONOOOUMOOO0OOoOoOCOoOOoODCO OO0 20000

[

coo
coowom

o
oo @ o
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oo

0.333
0.333
0,333

0.0667

Sun-
flower Wheat

[=]

o
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= R L -E L= =T I R U o R R T R T T R B Bl R B B T R S S ]

o

p
(4]
2892

o
- o

0.333

.333
0.333
0 0.0667
0 0.0667

S OO0 0O CCOC OO0 QOO CCOOOC OO0 CO OO0 000D OO0 LO 200 0C o CEEmS
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=

o

ce o

s A AT el AR A AN A A d A 00000 A0 O D

=
o

0.667
0.667

0.8

0.8
0.8

0.687
0.607
0.667
0,933
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Table 9. lmigated arcas for six specified crops in each coﬁnty. Also shown are sums over
specified crops, total reported irrigated area in each county, and areal fraction of specified crops.

crop: Alfalfa | Corn Soy- Graln ' Sun- | Wheat | sum pivot Repre-
county bean Sorg- - flower sum senlet
hum fraction
CN 2357 | 24489 1467 388 342 | 5853 | 34805| 452686 | 77.1%
DG 1723 5949 543 ! 281 333 730 9568 | 11322 | 84.5%
GH 841 6586 1309 ° 264 ) 788 9788 | 10277 | 95.2%
GO 456 ¢ 7901 901 1582 0] 12081 12050 | 14416 | 83.6%
Jw 31 1008 | 164 0 0 0 1208 | 1209 | 100.0%
LG 106 4805 131 146 98| 726| 6011 | 7412| 81.1%
NT 416 5769 ° 1772, 89 0 308 8363 | 9679 | 86.3%
PL 278 2208 1937 | 0 0 122 4634 | 5260 | 88.1%
RA 2322 6651 1904 638 22| 2283 13820 18912 | 73.1%
RP 0 227 0! ¢ 0 0 227 227 | 100.0%
sD 2077 . 51529 5078 786 5156 | 2890 | 62875 75198 | 83.6%
SH 3315 61911 1944 . 1748 | 6572 | M716 | 86203 | 111383 | 77.4%
TH 1121 64217 ! 8310. 2454 485 | 6277 | 82864100077 | 82.8%
TR 46 796 . 454 177 0 394 1867 | 24231 77.1%
WA 87 766 0 165 0 87 1064 | 2318 | 46.0%
sum 15160 244903f 259131 87171 7367 | 33370 | 335429 | 415378 | 80.8%
Sum over !
represented : ' :
counties’ 13653 | 223608 | 23408 6550 | 7269 | 30581 | 305070 | 379521 | 80.4%

'Sum over the nine counties represented for CIR: CN DC NT PL RA SD) SH TH TR,

References
Book, Dale and Melissa Geis Mitarotonda, 2004. Memo (Oct 28): Republican River Model,
2003 Kansas CIR. Pdf file 040¢t_KSCIR.pdfin \RRCA_GM\KSData\For2003\SWE_CIR\.

Snyder, R.L. and S. Eching, 2002. Penman-Monteith daily (24-hour) reference
evapotranspiration equations for estimating ETy, ET, and HS ET, with daily data. Created Jan 6,

2002; reviscd Feb 2007, copyright Regents of the University of California, Awvailable as a pdf
document PNdavDuc ndi as provided in the first paragraph of a page with a related article by

Snyder and Eching at by, ‘biaret sivdavss edu o aporanspination DY PMex e DYPM bim .
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2006 water use update {April 12, 2007)
Summary of 2006 water use reports by county

sum AF gw irr lerig Qwirr | nonier gw | swirr SWirr sW it

over PUMPED | rechaf, acres rech | use (in) useaf ; useaf| rechaf| acres
counties : pet
CN 556181 7356 @ 45266 | 13.33% 14,83 923 0 4! 0
BG . 12342 2001 11322 | 16.22% 13.08 720 . 0 0 0
GH i 10045 1442 10277 | 14.36% 11.73 370 | 1] 0 0
GO I 14234 1919 | 14416 | 13.48% | 11.85 933 0 0 0
Jw 842 146 1209 | 17.28% 8.36 439 403 76 750
LG 7204 927 7412 | 12.71% 11.81 783 0 0 0
NT 9663 1899 9679 | 19.65% 11.68 740 45 14 110
PL 4578 898 5260 | 19.61% 10.44 29 04 19 200
RA 20223 2879 18912 | 14.23% 12.83 436 7 1 60
RP 211 48 227 | 21.80% 11,13 0: 373 64 128
218] 76011 10483 75199 | 13.24% 12.61 1317 46 6 20
SH 123160 15792 | 111383 | 12.82% 13.27 2035 | 0 0 0
TH 118776 14859 | 100077 | 12.51% 14.24 3028 0 0 0
TR 2582 362 2423 | 14.02% 12.79 681 : 0 0 0
WA 3044 444 2316 | 14.59% | 15.77 0:r 23 3 27
sum 451184 61433 | 415378 | 13.32% 13.32 12484 | oM 182 1374

Unmetered water use summary and estimated over-reporting by county

sum ovor | unmetered | unmetered est. | adjuse , adj. use ,
counties - gw irr use | area acres over- (af) ' (inches |
af reporled ’
use af .
CN 28414 22737 2066 63115 14.08
DG 054 879 80 12262 13.00
GH 3469 3820 347 96898 14.32
GO 8669 6761 614 | 13618 11.34
JW 335 3rs 34 808 8.02
LG 3330 3172 288 7006 11.34
NT 644 624 57| 9607 11.91
: PL 56 31 3 4575 10.44
RA 8641 7944 1 722| 19601 | 1237
RP 0 0 0 211 11.13
SD 28832 26431 2487 76544 12,21
SH 72432 60533 | 5650 | 117510, 12.66
1 TH 57348 48363 4234 | 114542 13.73
TR 1243 1187 108 2474 12.26
WA 936 722 66 2978 16.43
[ sum 213303 181582 | 16735 444450 | 1284

10
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Comparison of results for programs pumpRechvb and PumpRech_puse

Program PumpRechy5 was run from folder \RRCA_GM\KSData\For2006\Prelim\gwA to
produce a preliminary version of Kansas 2006 groundwater usc fiJes for input to RRPP on April
11, 2006.

Program PumpRech_puse was run from folder [\RRCA_GMKSData\ForScenarios\gw\ to
produce comparable scenario files for input o RRPP for year 2006 under the standard option,
Loder this option, vonditions were sct to be the same as for the annual updates, so that filcs
written to the folders ks_standard' should be the same as those created for the preliminary 2006
update. To dectermine whether this is so, program comparc_rrpp_files v2 was run to compare
the two scts of gw files in the above two folders. The program reads both versions of each file
and compares them by calculating the sum, average, maximum and minimum of differenccs
taken ever all active grid cells (ibound <>0). The program was run as follows:

Run program compare rrpp_arrays_v2 from L\RRCA_GM\KSData\ForSoenarios\gw\:
» sre\compare mpp_arrays v2 >compare npp urrays v2.log
| enter year of intercst (2006) ufter the above command to respond to program prompt for yesar]

Results of the comparison for 2006 are listed below.

Read iboundé avray f£ile from Iinput)

30655.0000 nponzexo grid cells

Compare rrpp invpul [lles i Lwo folders:

Pachs Zrom I:\RRRCA_GM\KSData\ForScerarios\gw\ :

Folder 1 pathr = I:\RRCA_GM\KSDasza\For2006\Prelim\gw\
Folder £ path = ks_standard)

Znter vear oFf Ziles to compare:

Compare file versiorns Zor year 2006

Differer.ces:

no suM Tax oin avg fi’e name

3 0.0C 0.08 0.00 0.000 2006,05.pmp
5 0.00 0,08 0.00 0.000 2006.05.rcg
6 0.00 0.00 0.00  0.000 2006.06.pmp
6 0.00 0.00 0.08  ©.000 2006.06.rcy
7 0.00 9.00 9.08  £.000 2006.07.pmp
7 0.00 2.00 0.05  £.C00 2096.0%.reg
8 9.00 .00 0.0C (.00 2006.08.pmp
8 8.0 g.¢0 2.00  0.00C 2006.08.rcg
9 o0 0.9 £.00 0.000 2006.09.pmp
9 0.00 C.G0 £.00 0.000 2006.09.rcg
10 0.00 ¢.00 .0 0.080 2006,10.pmp
10 0.00 .00 0.0 0.000 2006.10.xcg
12 0.10 199.30 -199,20 0.000 2006.agw
12 0.00 0.00 0.00 0.000 2006.m:

The above results indicatc that files created by the two program versions (pumprechv5 and
pumprech_puse) are the same cxcept for the irrigated acres file, which shows max and min
differenccs of +/-199.30 acres, respectively. Thesc differences appear to be due 1o an
accumulation of irrigated area at grid cell (row,col=131,102) that oxceeds 640 acres by 199.3

11
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acres, and which 18 trans{emed to a neighboring cell by the program pumprech . puse but not by
program pumprechv5. This indicates that the scenario version of the program, PumpRech puse,
is duplicating results for the standard case as desired for 2006 pumping data, The seenario
véersion of the program showld therefore be suitable for running the updates in 2006 and future
years for the groundwater files. The program swrechv2 was used as before to produce the
surface water files.
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