Water Quality Monitoring Report for the

lllinois River Basin
Arkansas — Oklahoma Compact
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Water Quality Trends at Different Flow Regimes

Trend analyses were performed on total phosphorus concentrations as well as
assessment arithmetic means at four BUMP permanent monitoring stations in the
- Arkansas River Compact area (Table 1). Using a Seasonal Kendall test, a series
- of trends were calculated for each station including :all total phosphorus data from
both 1993-2021 and 1999-2021, total phosphorus concentrations measured at
both higher and lower flows from 1999-2021 and use assessment arithmetic
means from 1999-2021. Furthermore, for each concentration data set, a trend
was calculated using both unadjusted and flow-adjusted total phosphorus data.
Graphical representations of these trends are not presented but may be obtained
by contacting Monty Porter with the OWRB at 405-530-8933. Some general
conclusions may be drawn from the data set.

1. When considering all total phosphorus data with a period of record (POR)
beginning in 1993, no station demonstrated a significant upward trend
regardless of flow adjusting data. The Barren Fork River demonstrated no
significant trend for flow adjusted data, while all other sites and unadjusted
Barren Fork data show-a highly significant downward trend.

2. When all data from 1999-2021 are analyzed, all stations demonstrate a
highly significant downward trend, except Barren Fork adjusted data which
showed no significant trend.

3. All waterbodies show some significant downward trend when only higher
flow total phosphorus concentrations are considered whether data are flow
adjusted or non-adjusted.

4. \When only lower flow data from 1999-2021 are analyzed, all stations
demonstrate a moderately to highly significant downward trend. The flow
adjusted Barren Fork River data shows no significant trend in total
phosphorus concentrations at lower flows.

5. All stations show a highly significant downward trend for use assessment
6-month rolling arithmetic means. (Figures 1-4).
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Table 1. Trends calculated for total phosphorus concentrations and use assessment arithmetic means- at certain BUMP
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Oklahoma's Average Annual Total P Loading in
Kilograms per Year (excluding targeted high flows)
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m Total P 80-93 22,279 124,832 85,235 33,001
m Total P 93-971: 15,727 138,508 83,799 + 29,482
= Total P 94-98 12,986 99,898 70,546 19,163
= Total P 95-99 14,974 123,581 83,632 19,257
= Total P 96-00 15,100 134,986 92,876 13,163
= Total P 97-01 15,989 149,927 106,?97 14,548
m Total P 98-02 19,224 167,987 131,491 17,603
= Total P 99-03 20,579 148,151 117,524 14,059
= Total P 00-04 20,963 129,533 112,341 13,685
| Total P 01-05 19,098 100,347 91,325 11,465
H Total P 02-06 17,415 69,482 67,345 8,500
= Total P 03-07 15,977 48,448 47,216 5,716
B Total P 04-08 19,356 56,951 58,605 8,574
m Total P 05-09 19,586 57,272 60,830 $ 9,197
m Total P 06-10 19,818 53,127 64,131 9,335
M Total P O7-11 21,700 58,493 70,259 11,159
® Total P 08-12 17,473 47,682 61,180 9,837
= Total P 09-13 13,543 43,412 48,513 7,054
= Total P 10-14 10,154 35,998 35,578 5,357
= Total P 11-15 11,382 47,254 45,505 8,711
m Total P 12-16 9,516 35,758 37,303 7,831
H| Total P 13-17 10,063 44,029 45,051 9,461
= Total P 14-18 10,069 44,029 45,051 9,461
i Total P 15-19 13,505 57,100 77,881 14,623
= Total P 16-20 12,821 53,096 73,518 12,130
Ui Total P 17-21 13,499 57,816 78,165 12,794

Values represent all available data, which is routinely
collected and excludes targeted high flow events




Oklahoma's Average Annual Total P Loading in
Kilograms per Year (excluding targeted high flows)
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o Total P 80-93 22,279 124,832 85,235 33,001

# Total P 12-16 9,516 35,758 37,303 . 7,831

Total P 13-17 10,063 44,029 45,051 9,461

i Total P 14-18 10,069 44,029 45,051 9,461
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= Total P 17-21 13,499 57,816 © 78,165 12,794




Illinois River at Watts

WATTS Loadings
Flow TotalP OrthoP | | Total P OrthoP
Year (cfs) (mg/L) (mg/L) kg/year kg/year
20 173 0423 65,279
81 260  0.190 44,119
82 591
83 352
84 706°
85 947
86 879
87 815
88 531
89 558  0.210  0.150 | {104,653 74,752
90 1,127 0181 0.118 | |182,432 118,266
91 724 0162 0090 | {104,534 58194
92 760  0.161  0.127 | |109,571 86,299
93 1,163 0277 0.176 | [287,317 182,313
94 674  0.168  0.128 | |101,127 77,049
95 783 0143  0.30 | 100,233 90,909
96 693 0.188  0.192 | |116,542 118,628
97 573 0.163 0.120 | | 83,415 61,410
98 713  0.138 0.120 .| | 87,876 76,414
99 793 0250 0145 | |177,057 102,693
2000 648 0309 0227 | |178,827 131,371
2001 649 0346 0.233 | |200,549 135,052
2002 619 0316 0.173 | [174,694 95,639
2003 347 0455  0.176 48,035 54,543
2004 688  0.104 63,903
2005 459 0.106 43,453
2006 345  0.116 36,156
2007 464  0.106 43,926
2008 1177  0.068 71,480
2009 915  0.069 56,386
2010 . | 587  0.057 29,382
2011 1101 0.081 79,648
2012 336 0.052 15,594
2013 642  0.082 46,994
2014 448  0.056 22,412
2015 1364  0.061 74,303
2016 434 0.085 25,189
2017 918  0.064 52,481
2018 715 0.086 42,126
2019 1511 0.071 95,806
2020 1116  0.050 49,832
2021 964 0.051 43,912
Average | 721  0.146 0154 93,871 98,845

l

1

Illinois River at Watts
%
Year Pt (mg/l) | Flow (cfs) | Pt (kg/yr) | Decrease
80-93 0.204 685 124,832 0.0%
90-94 0.198 890 157,569 | -26.2%
91-95 0.201 821 147,520 | -18.2%
92-96 0.210 | 815 153,006 | -22.6%
93-97 0.200 777 138,508 | -11.0%
94-98 0.162 687 99,241 20.5%
95-99 0.195 711 123,581 1.0%
96-00 0.221 684 134,986 | -8.1%
97-01 0.249 675 | 149,927 | -201%
98-02 0.275 684 167,987 | -34.6%
99-03 0.271 611 148,151 | -18.7%
00-04 0.246 530 129,533 | -3.8%
2001-2005| 0.203 552 100,347 | 19.6%
2002-2006| 0.158 492 69,482 443%
2003-2007| 0.118 461 48,448 61.7%
2004-2008| 0.102 627 56,951 54.4%
2005-2009| 0.085 673 57,272 541%
2006-2010| 0.085 598 53,127 | 57.4%
2007-2011| 0.077 849 58,493 53.1%
2008-2012| 0.065 823 47,682 61.8%
2009-2013| 0.068 716 43,412 65.2%
2010-2014| 0065 | 623 35,998 71.2%
2011-2015| 0.068 778 47,254 62.1%
2012-2016| 0.062 630 38,292 | 693%
2013-2017| 0.065 761 44,029 64.7%
2014-2018| 0.061 776 42,044 | 663%
2015-2019| 0.065 988 57,100 54.3%
2016-2020| 0.063 939 52,558 57.9%
2017-2021| 0.062 1045 57,516 53.9%

NOTES : Flow & Water quality data provided by US&S Oklahoma District
* WQ data from 1999 1o the present also includes data routinely collected by the OWRB
* Values represent data that is routinely collected and excludes targeted high flow events.
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Tllinois River near Tahlequah

Illinois River Near Tahlequah Loadings
Flow Total P OrthoP Total P Ortho P

Year (cfs)  (mg/l) (mg/L) kg/year kg/year

1980 249

1981 384

1982 812

1983 | 537

1984 1,457

1985 1,651

1986 1,452

1987 1218

1988 820

1989 808

1990 1,695 0.098 0.078 147,579 117,307

1991 1,094  0.079 0.044 76,796 43,285

1992 | 1,207 0.080 0.058 86,205 62,858

1993 1,751  0.089 0.086 154,647 133,796

1894 1,071  0.084 0.068 80,223 64,768

1995 1,123 0.080 0.071 80,229 71,454

1996 938 0.085 0.092 71,207 76,792

1997 812 0.069 0.066 49,797 47,621

1998 | 1,044 0081 0075 75,524 69,930

1999 1,143  0.121 °0.093 123,518 94,936

2000 1,083 0.136 0.111 131,543 107,362

2001 1,033  0.158 0.123 145,766 113,476

2002 851 0.211 0.151 160,366 114,764

2003 478 0.100 0.108 42,680 46,532

2004 15157 s 0075 77,499

2005 712 0.060 38,148

2006 426 0.074 28,154

2007 736 0.066 43,383

2008 1,839 0.062 101,829

2009 1,407 0.072 80,475

2010 819.8 0.050 36,608

2011 |1,540.8 0.058 79,813

2012 491.8 0.038 16,689

2013 9461 0.043 36,331

2014 6594 0.038 22,378

2015 2,174.6 0.041 79,628

2016 700.6 0.050 31,286

2017 1,219.7 0.050 54,465

2018 987.2 0.054 47,610

2019 2,308.0 0.100 206,129

2020 1,670.3 0.047 70,112

2021 1,362.4 0.030 36,502~

Average | 1,085 0.078 0.087 75,324 84,715

lllinois River near Tahlequah

%
Year Pt(mg/l} | Flow (cfs) | Pt{ke/fyr) | Decrease
80-93 0.080 1060 | 85,235 0.0%
90-94 0.088 1364 | 107,341 | -25.9%
91-95 0.085 1249 94,704 | -11.1%
92-96 0.086 1218 93,485 | -9.7%
93.97 0.082 1139 | 83,799 1.7%
94-98 0.079 998 70,546 | 17.2%
95-99 0.093 1012 | 83,632 1.9%
96-00 0.104 1004 92,876 | -9.0%
97-01 0.117 1023 | 106,797 | -25.3%
98-02 0.143 1031 | 131,491 | -543%
99-03 0.143 918 | 117,524 | -37.9%
00-04 0.137 920 112,341 | -31.8%
2001-2005| 0.121 846 91,325 | -7.1%
2002-2006| 0.104 725 67,345 | 21.0%
2003-2007| 0.075 702 47,216 | 44.6%
2004-2008| 0.067 974 58,605 | 31.2%
2005-2009| 0.067 1024 | 60,830 | 286%
2006-2010| 0.065 1046 61,131 | 283%
2007-2011| 0.062 1269 |'230,259 | 17.6%
2008-2012] 0.056 1220 | 61,180 | 28.2%
2009-2013| 0.052 1041 | 48513 | 43.1%
2010-2014| 0.046 1105 36,735 | 56.9%
2011-2015| 0.045 1163 | 46,721 | 45.2%
2012-2016| 0.042 994 37,303 | 56.2%
2013-2017| 0.044 1140 | 45,051 | 47.1%
2014-2018] 0.047 1148 | 47,787 | 43.9%
2015-2019 0.059 1478 | 77,881 8.6%
2016-2020| 0.060 1377 73518 | 13.7%
2017-2021| 0.058 1510 78,165 8.3%

NOTES : Flow & Water quality data provided by USGS Oklahoma Distriet
* WQ data from 1999 1o the present alse includes data routinely collected by the OWRB

“Values represent data that is routinely collected and excludes fargeted high flow events.







