KANSAS-LOWER REPUBLICAN BASIN TOTAL MAXIMUM DAILY LOAD

Waterbody / Assessment Unit: Middle Kansas River, Ogden to Lecompton
Water Quality Impairment: Total Phosphorus

1. INTRODUCTION
Subbasin: Middle Kansas & Delaware

Counties: Riley, Geary, Pottawatomie, Wabaunsee, Jackson, Shawnee, Jefferson, Douglas

HUCS: 10270101 HUC10 (12): 02 (01, 02, 07)
HUCS: 10270102 HUC10 (12): 02 (09)

04 (04)

05 (01, 03, 04, 05,

06, 07, 08)

06 (04)

07 (01, 03, 04)

08 (07, 08)

09 (02, 03, 05, 06)
HUCS: 10270103 HUC10 (12): 05 (09, 10)
HUCS: 10270104 HUC10 (12): 05 (01)
HUC 8: 10270205 HUC10 (12): 07 (05)

Ecoregion: Flint Hills (28); Central Irregular Plains, Osage Cuestas (40b)
Drainage Area: 643 mi?

Main Stem Water Quality Limited Segments and Tributaries (designated uses for main stem
and tributary segments are detailed in Table 1):

Main Stem Tributaries
HUCS8 10270104
Kansas River (23)

HUCS8 10270101
Kansas River (4) Sevenmile Creek (5)

Kansas River (3)



Main Stem
HUCS8 10270101
Kansas River (1)

HUCS8 10270102
Kansas River (25)

Kansas River (24)

Kansas River (14)

Kansas River (13)

Kansas River (11)

Kansas River (10)

Kansas River (4)

Kansas River (3)

Kansas River (1)

Tributaries

Big Blue River (102702052)
Big Blue River (102702051) Phiel Creek (1027020568)

Sand Creek (65)
Black Jack Creek (64)

Emmons Creek (66)
Antelope Creek (67)

Vermillion Creek (15)

Wells Creek (68)

Lost Creek (60)

Doyle Creek (69) Riley Creek (1223)
Deep Creek (1229)

Turkey Creek (71)

Bourbonais Creek (63)

Post Creek (101)
Vassar Creek (100)
Snake Creek (95)

Blacksmith Creek (102)

Soldier Cr (5)
Halfday Creek (97) Unnamed Stream (1389)
Indian Creek (1365) Unnamed Stream (1367)

Little Muddy Creek (99)
Shunganunga Creek (39)
Shunganunga Creek (40)
Stinson Creek (394)
Tecumseh Creek (107)
Whetstone Creek (104)

Elm Creek (103)
Spring Creek (105)
Delaware River (102701031) Little Wild Horse Cr (1027010357)



Table 1. Designated uses for the tributary segments in the watershed, Kansas Surface Water
Register, December 12, 2013.

Expected . Ground Industrial . Livestock
Stream Segment A(?uatic Contagt Domestic Food Water Water Irrigation Watering
# Life Recreation Supply Procurement Recharge Use Use Use
HUC 8: 10270101
Kansas River 4 S B Y Y Y Y Y Y
Seven Mile Creek 5 S b Y N Y Y Y Y
Kansas River 3 S B Y Y Y Y Y Y
Kansas River 1 S B Y Y Y Y Y Y
HUC 8: 10270105
Big Blue River 2 E B Y Y Y Y Y Y
Big Blue River 1 E B Y Y Y Y Y Y
Phiel Creek 68 E b N N N N Y Y
HUC 8: 10270102
Kansas River 25 S B Y Y Y Y Y Y
Sand Creek 65 E b N N Y N Y Y
Black Jack Creek 64 E b Y N Y Y Y Y
Kansas River 24 S B Y Y Y Y Y Y
Emmons Creek 66 E b N N N N Y Y
Antelope Creek 67 E C Y Y Y Y Y Y
Kansas River 14 S B Y Y Y Y Y Y
Vermillion Creek 15 E C Y Y Y Y Y Y
Wells Creek 68 E b N N Y N Y Y
Deep Creek 1229 E C Y Y Y Y Y Y
Lost Creek 60 E B Y Y Y Y Y Y
Riley Creek 1223 E C N Y Y N Y Y
Doyle Creek 69 E C Y Y Y Y Y Y
Turkey Creek 71 E C N Y Y N Y Y
Kansas River 13 S B Y Y Y Y Y Y
Bourbonais Creek 63 E C Y Y Y Y Y Y
Snake Creek 95 E b Y Y Y Y Y Y
Kansas River 11 S B Y Y Y Y Y Y
Post Creek 101 E b Y Y Y Y Y Y
Vassar Creek 100 E b Y N Y Y Y Y
Kansas River 10 S B Y Y Y Y Y Y
Blacksmith Creek 102 E b Y N Y Y Y Y
Kansas River 4 S B Y Y Y Y Y Y
Soldier Creek 5 E B Y Y Y Y Y Y
Unnamed Stream 1389 E b N N N N N N
Halfday Creek 97 E C Y Y Y Y Y Y
Unnamed Stream 1367 E a Y N Y Y Y Y
Indian Creek 1365 E a Y N Y Y Y Y
Kansas River 3 S B Y Y Y Y Y Y
Little Muddy Creek 99 E C Y Y Y Y Y Y
Shunganunga Creek 39 E B Y Y Y Y Y Y
Shunganunga Creek 40 E B Y Y Y Y Y Y
Stinson Creek 394 E b Y Y Y Y Y Y
Tecumseh Creek 107 E b Y Y Y Y Y Y
Whetstone Creek 104 E b Y Y Y Y Y Y
Elm Creek 103 E b N N Y N Y Y
Spring Creek 105 E b Y Y Y Y Y Y
Kansas River 1 S B Y Y Y Y Y Y
HUC 8: 10270103
Delaware River 1 E B Y Y Y Y Y Y
Little Wildhorse Creek 57 E C Y Y Y Y Y Y
HUC 8: 10270104
Kansas River | 23 ] S | B | Y | Y | Y | Y | Y | T

Y = use is designated; N = use is not designated; E=Expected aquatic life; S=Special Aquatic Life




303(d) Listings: Station SC260 (Figure 1), Kansas River near Wamego.
Biology Impairment (Cat. 5): 2008, 2010, 2012, 2014, and 2016.

Total Phosphorus (TP) Impairment (Cat. 5): 2008, 2010, 2012, 2014, and 2016.
Kansas-Lower Republican River Basin Streams.

Station SC259 (Figure 2), Kansas River at Willard.

Biology Impairment (Cat. 5): 2002, 2004, 2008, 2010, 2012, 2014, and 2016.

Total Phosphorus (TP) Impairment (Cat. 5): 2008, 2010, 2012, 2014, and 2016.
Kansas-Lower Republican River Basin Streams.

Station SC257 (Figure 3), Kansas River at Lecompton.
Biology TMDL (Cat. 4a): 2002, 2004, 2008, 2010, 2012, 2014, and 2016.

Total Phosphorus (TP) Impairment (Cat. 5): 2008, 2010, 2012, 2014, and 2016.
Kansas-Lower Republican River Basin Streams.

Figure 1. Map of contributing area (unmonitored tribs) for KDHE stream chemistry station
SC260.
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Figure 2. Map of contributing area (unmonitored tribs) for KDHE stream chemistry station
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Figure 3. Map of contributing area (unmonitored tribs) for KDHE stream chemistry station
SC257.
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Impaired Use: Agquatic Life, Contact Recreation, and Domestic Water Supply.

Water Quality Criteria:

Nutrients — Narratives: The introduction of plant nutrients into streams, lakes, or wetlands from
artificial sources shall be controlled to prevent the accelerated succession or replacement of

aquatic biota or the projection of undesirable quantities or kinds of aquatic life (K.A.R. 28-16-
28e(d)(2)(A)).

The introduction of plant nutrients into surface waters designated for domestic water supply use

shall be controlled to prevent interference with the production of drinking water (K.A.R. 28-16-
28e(d)(3)(D)).

The introduction of plant nutrients into surface waters designated for primary or secondary
contact recreational use shall be controlled to prevent the development of objectionable

concentrations of algae or algal by-products or nuisance growths of submersed, floating, or
emergent aquatic vegetation (K.A.R. 28-26-28e(d)(7)(A)).



2. CURRENT WATER QUALITY CONDITIONS AND DESIRED ENDPOINT

Level of Support for Designated Uses under the 2016 303(d) List: Phosphorus levels in the
Kansas River at Wamego (SC260), Willard (SC259), and Lecompton (SC257) are consistently
high. Excessive nutrients are not being controlled and are thus impairing aquatic life, domestic
water supply, and contact recreation.

Stream Chemistry Monitoring Sites and Periods of Record:
Station SC260: Active permanent KDHE station located on the Kansas River at K-99 in
Wamego. Period of Record: Sampled bimonthly or quarterly 3/14/1990 through 4/5/2016.

Station SC259: Active permanent KDHE station located on the Kansas River at county road
bridge ¥ mile north of Willard. Period of Record: Sampled bimonthly or quarterly 3/14/1990
through 4/5/2016.

Station SC257: Active permanent KDHE station located on the Kansas River at county road
bridge ¥ mile north of Lecompton. Period of Record: Sampled bimonthly or quarterly 3/7/1990
through 4/4/2016.

Stream Biology Monitoring Sites and Periods of Record:
Station SB260: Active KDHE biological station located on the Kansas River at K-99 in
Wamego. Period of Record: 9/8/1999 through 5/22/2014.

Station SB371: Active KDHE biological station located on the Kansas River near Urish Road
upstream of Topeka. Period of Record: 10/6/1999 through 5/22/2014.

Station SB372: Active KDHE biological station located on the Kansas River near K-4
downstream of Topeka. Period of Record: 11/17/1999 through 5/2/2014.

Station SB257: Active KDHE biological station located on the Kansas River at Lecompton.
Period of Record: 9/14/1999 through 5/2/2014.

Flow Record:
USGS 06887500 is located at SC260, on the Kansas River at Wamego. Period of Record:
1/1/1990 through 6/30/2016.

USGS 06888350, located on the Kansas River near Belvue and was used to establish flows at
SC259 using the ratio of the watershed area of SC259 (55,100 mi?is the average of USGS
segment watersheds with site IDs SN1756 and SN1720) to the watershed area of the gage
(54,400 mi?). Period of Record: 1/1/1990 through 6/30/2016.

USGS 06891000 is located at SC257, on the Kansas River at Lecompton. Period of Record:
1/1/1990 through 6/30/2016.



Flow Conditions: USGS flow gages 06887500 and 06891000 are located in the Kansas River at
KDHE stream chemistry stations SC260 and SC257, respectively, and were used to estimate
flow conditions at those stations (Table 2). USGS gage 06888350 in the Kansas River near
Belvue was used to estimate flow at KDHE stream chemistry station SC259. Figure 4 displays
the flow duration curves developed using USGS gage data (1/1/1990-6/30/2016) for the three
KDHE stream chemistry stations in the Middle Kansas Watershed. Additionally, long term
estimated flows for the Middle Kansas River and its tributaries are listed in Table 3 (Perry, et. al,
2004).

Table 2. Flow conditions at USGS gages and KDHE stream chemistry stations on the Middle
Kansas River. Period of record: 1/1/1990-6/30/16.

Percent of Flow Exceedance

. Mean
Station Watershed Al?r?:r(]?n%g) Flow | 9506 | 90% | 75% | 50% | 25% 10%
(cfs) | (cfs) | (cfs) | (cfs) | (cfs) | (cfs) | (cfs)
KDHE SC260 Kansas River at
& Warrone 53850 | 5,009 | 660 | 787 | 1,140 | 2,410 | 5,050 | 11,800
USGS 06887500 g
USGS 06888350 | ansas River 54400 | 5387 | 682 | 830 | 1,230 | 2,560 | 5,560 | 12,500

near Belvue

Kansas River at

KDHE SC259 55,100 5456 | 691 | 841 | 1,246 | 2,593 | 5,632 | 12,661

Willard
KDHE SC257 Kansas River at
& Lecompton 55,888 6,768 | 915 | 1,060 | 1,650 | 3,170 | 7,133 | 16,100
USGS 06891000 P




Figure 4. Flow duration at KDHE sampling sites on the Middle Kansas River (1/1/1990-
6/30/2016).

Flow Duration Curves for KDHE Sampling Sites in the Middle Kansas River Basin
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Table 3. Long term estimated flows for the Middle Kansas River and its tributaries.

Percent of Flow Exceedance
USGS Drainage | Mean 2-year
Stream Site CUSEGA County Area Flow 90% 75% 50% 25% 10% Peak
ID (mi?) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Kansas River 1646 102701014 RL 43,800 3,100 422 660 1,390 | 3,410 | 7,650 | 19,407
Seven Mile Cr 1706 102701015 RL 44.2 21.8 0 1.10 4.40 12.0 30.6 2,477
Kansas R 1671 102701013 RL 43,800 3,100 422 661 1,400 | 3,410 | 7,650 | 19,414
Kansas R 1618 102701011 PT RL 44,000 3,150 430 676 1,420 | 3,470 | 7,780 | 19,609
Big Blue R 1480 102701052 PT RL 9,630 2,490 178 444 974 2,450 | 6,500 | 16,600
Big Blue R 1564 102701051 PT RL 9,650 2,490 178 444 975 2,450 | 6,500 | 16,606
Phiel Cr 1473 1027010568 RL 8.86 5.13 0 0 1.08 2.64 6.65 827
Kansas R 1605 1027010225 PT RL 53,700 5,610 839 1,350 | 2,700 | 6,290 | 13,500 | 28,458
Sand Cr 1563 1027010265 PT 13.6 9.03 1.37 3.05 5.18 8.45 15.0 1,161
Black Jack Cr 1565 1027010264 PT 8.17 6.10 2.79 4.17 5.41 7.18 11.0 894
Kansas R 5415 1027010224 PT 53,900 5,650 846 1,360 | 2,720 | 6,340 | 13,600 | 28,600
Emmons Cr 1744 1027010266 | RL WB 12.0 7.68 0 0 0.97 3.26 9.51 1,139
Antelope Cr 1777 1027010267 | RL WB 7.45 4.84 0 0 0.62 1.89 5.66 876
Kansas R 1694 1027010214 PT SN 54,500 7,120 961 1,780 | 3,440 | 7,740 | 18,500 | 34,020
Vermillion Cr 1518 1027010215 PT 551 235 3.36 11.2 50.0 150 423 8,562
Lost Cr 1555 1027010260 PT 29.3 19.6 0 1.03 4.19 11.5 28.5 2,010
Wells Cr 1670 1027010268 WB 20.1 12.4 0 0.14 1.94 5.90 16.1 1,573
Deep Cr 1545 | 102701021229 PT 16.2 11.5 0 0.42 2.35 6.37 16.0 1,443
Riley Cr 1562 | 102701021223 | PT WB 23.7 16.6 0 0.81 3159 9.67 24.1 1,805
Doyle Cr 1632 1027010269 PT 36.6 24.8 0 1.65 5.83 15.4 37.5 24.8
Turkey Cr 1709 1027010271 PT 25.8 16.5 0 0.49 2.89 8.49 224 16.5
Kansas R 1717 1027010213 | SN WB 54,600 7,100 961 1,780 | 3,430 | 7,720 | 18,400 | 34,099




Percent of Flow Exceedance
USGS Drainage | Mean 2-year
Stream Site CUSEGA County Area Flow 90% 75% 50% 25% 10% Peak
ID (mi?) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Bourbonais Cr 1700 1027010263 PT SN 22.9 16.5 0 1.36 4.35 10.7 24.7 1,802
Snake Cr 1537 1027010295 JA SN 2.89 1.66 0 0 0 0 1.03 544
Kansas R 1768 1027010211 SN 55,200 6,520 971 1,660 | 3,090 | 7,170 | 16,200 | 36,150
Post Cr 1923 | 10270102101 | SN WB 14.0 10.2 0 0 1.32 4.58 i13%3) 1,373
Vassar Cr 1944 | 10270102100 | SN WB 14.2 10.5 0 0 1.21 4.49 13.4 1,389
Kansas R 1819 1027010210 SN 55,300 6,400 974 1,630 | 3,020 | 7,060 | 15,800 | 36,600
Blacksmith Cr 1994 | 10270102102 SN 12.9 10.2 0 0 1.38 4.79 13.7 1,319
Soldier Cr 1762 102701025 SN 281 158 2.20 9.40 30.0 89.0 243 5,970
Shunganunga Cr 1840 1027010239 SN 76.4 42.0 0 0.87 5.13 17.9 54.4 3,060
Kansas R 1763 102701024 SN 55,300 6,400 974 1,630 | 3,020 | 7,060 | 15,800 | 36,600
Unnamed Str 1705 | 102701021389 SN 4.00 3.03 0 0 0.51 1.19 3.48 690
Halfday Cr 1727 1027010297 SN 26.6 20.6 0 0.36 3.27 10.7 29.3 2,074
Unnamed Str 1679 | 102701021367 SN 1.78 0.90 0 0 0 0 0.12 436
Indian Cr 1739 | 102701021365 SN 16.7 12.8 0 0 1.78 6.04 17.1 1,588
Little Muddy Cr 1758 1027010299 JF SN 10.2 8.0 0 0 1.31 3.88 10.5 1,210
Stinson Cr 1973 | 10270102394 SN 7.18 4.90 0 0 0.44 1.60 5.30 981
Kansas R 1834 102701023 SN 55,700 6,680 | 1,010 | 1,700 | 3,160 | 7,370 | 16,500 | 38,547
Tecumseh Cr 2031 | 10270102107 SN 10.2 7.56 0 0 0.94 3.15 9.25 1,225
Whetstone Cr 1975 | 10270102104 SN 3.56 2.24 0 0 0 0 1.48 694
Elm Cr 1779 | 10270102103 JF 14.6 12.3 0 0.17 2.08 6.36 16.9 1,573
Spring Cr 1916 | 10270102105 | DG JF 17.1 17.7 0 0.74 33.89 11.3 27.8 1,821
Kansas R 1833 102701021 DG JF 55,900 6,750 | 1,020 | 1,710 | 3,190 | 7,450 | 16,800 | 39,066
Delaware R 1827 102701031 DG JF 1,170 155 234 39.0 735 171 390 915
Little Wildhorse Cr | 5416 1027010357 JF 18.1 19.6 0 0.75 4.06 12.1 30.5 2,032
Kansas R 1882 1027010423 DG 57,100 7,560 | 1,140 | 1,900 | 3,590 | 8,370 | 19,000 | 44,672

Tuttle Creek Lake releases to the Big Blue River which joins the Kansas River above KDHE
stream chemistry site SC260; hence, releases from Tuttle Creek Lake contribute to flow at

SC260, SC259 and SC257. Perry Lake contributes to flow reaching SC257 by releasing to the
Delaware River which joins the Kansas River above KDHE stream chemistry site SC257. The

US Army Corps of Engineers (USACE) release from Tuttle Creek and Perry Lakes for water
quality and water supply purposes, and to support navigation on the Missouri River during
periods of low flow on the Kansas River. Minimum flows from Tuttle Creek and Perry Lakes
are 100 cfs and 25 cfs, respectively (USACE, 2013). Release data, available annually from 1990
through 2015, were obtained from the Kansas Water Office and are displayed in Figure 5
revealing a close relationship between lake releases and flow in the river. For the 1999-2015
period of record, releases from Tuttle Creek Lake were about 50% of the flow seen at SC260

while releases from Perry Lake were about 10% of the flow seen at SC257 (Table 4). Average
annual flows at KDHE stream sampling sites in the Middle Kansas River Basin were at their
highest in 1993, 1995, and 1998 and at their lowest in 1991, 2003 and 2006. May, June and July
record the highest average monthly flow in the basin while the months of October and January
record the lowest monthly flow (Figure 6). Boxplots displayed in Figure 7 show spring season
(April-June) registering the highest median and average flows which nearly double flows seen
during the winter season (November-March). Average and median flows during the summer-fall
season (July-October) are between the high flow spring season and low flow winter season
(Table 5); however, the summer-fall season measures a greater difference between the average
and median flow values indicating the occurrence of high flow events that are sustained for less
duration.
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Figure 5. Annual average flows in cubic feet per second (cfs) at KDHE sampling stations on the
Kansas River near Wamego (SC260), Willard (SC259), and Lecompton (SC257). Average
annual release from Tuttle Creek Lake and Perry Lake and average rainfall total at Fact for the
199-2015 period of record is also displayed.
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Table 4. Average and median flows in the Kansas River at Wamego (SC260), Willard (SC259)
and Lecompton (SC257) along with contributing flows from Tuttle Creek Lake and Perry Lake

by year. *no data available

SC260

SC259

SC257

Tuttle Creek

Year Wamego _ Willard _ Lecompton_ Lake _ Perry Lake.
Avg Median Avg Median Avg Median Avg Median Avg Median
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
1990 3,030 1,390 3,554 1,610 4,536 2,380 3 3 & &
1991 1,498 909 1,698 972 2,159 1,240 * * * *
1992 5,230 2,185 5,741 2,188 6,832 2,915 * * g3 g3
1993 23,666 | 18,100 | 26,891 | 21,979 | 29,449 | 23,200 * * * *
1994 4,548 4,200 5,104 5,085 5,650 5,370 * * g3 g3
1995 8,765 3,220 9,918 3,505 12,145 4,230 * * * *
1996 5,815 3,895 6,124 3,950 7,657 4,930 * * g3 g3
1997 4,204 3,430 4,293 3,423 5,487 4,180 * * * *
1998 8,751 6,810 8,963 6,847 11,807 8,630 3 3 & &
1999 7,650 3,790 8,365 3,859 10,736 5,070 2,933 1,184 1,207 194
2000 2,353 2,080 2,513 2,411 2,770 2,345 1,045 750 134 25
2001 5,160 2,880 5,598 3,423 7,696 4,720 2,834 1,000 1,110 300
2002 1,730 1,370 1,819 1,398 2,358 1,900 907 600 247 100
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SC260 SC_:259 SC257 Tuttle Creek Perry Lake

Year Wamego _ Willard _ Lecompton_ Lake _ _

Avg Median Avg Median Avg Median Avg Median Avg Median

(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
2003 1,564 1,270 1,614 1,236 1,831 1,810 927 600 28 25
2004 2,506 1,425 2,791 1,661 3,611 1,980 1,279 500 172 25
2005 2,349 1,150 2,697 1,236 4,598 2,270 1,104 500 666 47
2006 1,219 946 1,266 964 1,715 1,260 642 400 196 25
2007 5,648 3,250 6,131 3,525 7,698 3,690 2,935 1,000 628 100
2008 6,819 4,935 7,114 5,201 8,839 7,150 3,169 2,000 780 200
2009 3,829 2,900 4,185 3,241 6,089 4,660 1,473 850 747 300
2010 6,993 4,710 7,530 5,480 9,824 7,050 3,222 2,000 998 300
2011 4,188 2,480 4,406 2,563 5,201 2,990 1,427 800 374 25
2012 2,008 1,585 2,176 1,722 2,510 1,920 879 700 169 75
2013 2,308 1,110 2,485 1,084 2,851 1,210 949 500 174 25
2014 2,035 1,120 2,212 1,185 2,749 1,550 1,029 500 263 38
2015 5,424 1,520 5,700 1,671 7,713 2,210 3,196 700 886 86

Figure 6. Monthly average flows in cubic feet per second (cfs) at KDHE sampling stations on
the Kansas River near Wamego (SC260), Willard (SC259), and Lecompton (SC257).
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Figure 7. Boxplots of seasonal flow in the Kansas River at Wamego (SC260), Willard (SC259)
and Lecompton (SC257). Period of record 1/1/1990 through 12/31/2015.
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Table 5. Seasonal average flows in the Kansas River at Wamego (SC260), Willard (SC259) and
Lecompton (SC257).

Station

Season SC260 SC259 SC257

Avg | Median | Avg | Median | Avg | Median
Spring Flow (cfs) | 7,342 | 3,890 | 8,175 | 4,396 10,594 | 5,540

Summer/Fall Flow (cfs) | 5472 | 2,480 | 5902 | 2,644 6,954 | 3,005
Winter Flow (cfs) | 3,139 | 1940 | 3,366 | 2,066 4,175 | 2,425

Phosphorus Concentration: Single sample total phosphorus (TP) concentrations taken in the
Kansas River at SC260, SC259 and SC257 for the March 1990 through April 2016 period of
record are displayed in Figures 8, 9, and 10, respectively. Single sample high total phosphorus
concentrations occurred in the spring season (April-June) at all three stations: 1.71 mg/L TP at
SC260 on 5/9/96; 3.58 mg/L TP on 4/4/01 at SC259; and 2.51 mg/L TP on 6/12/91 at SC257.
With the exception of March 2008 samples at each station, which likely coincided with a rain
event, no samples measuring greater than 1 mg/L TP were collected after 1998 at Wamego
(SC260); 2004 at Willard (SC259) and 2002 at Lecompton (SC257).

13



3/14/1990 to 4/5/2016

= = 0.2mg/LTP

0.5 mg/LTP

14

Sample mg/L TP

©

Figure 8. Total phosphorus concentration by sampling date in the Kansas River at Wamego
Total Phosphorus Concentration by Sampling Date in the Kansas River at Wamgeo (SC260)

with logarithmic scale y-axis.
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Figure 10. Total phosphorus concentration by sampling date in the Kansas River at Lecompton
with logarithmic scale y-axis.

Total Phosphorus Concentration by Sampling Date in the Kanas River at Lecompton (SC257)
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Highest annual average concentrations at Wamego occurred in 2015 with 0.552 mg/L TP
(Figure 11); in 2001 at Willard with 0.970 mg/L TP (Figure 12) and in 1999 at Lecompton with
0.800 mg/L TP (Figure 13). Highest median concentrations occurred in the same year as the
high average concentrations at Wamego and Lecompton. The highest median TP value at
Willard occurred in 1999 indicating the single sample of 3.58 mg/L collected in 2001 at Willard
is likely skewing that dataset upward. Table 6 lists annual average and median TP values for the
1990-2016 period of record with averages of annual average and median values calculated for
the 1990-1999; 2000-2009; 2010-2016; and 1990-2016 periods. Table 6 reveals median values
have consistently increased over the period of record with the 2010-2016 time frame recorded TP
values of 0.336 mg/L 0.300 mg/L and 0.347 mg/L at Wamego, Willard and Lecompton,
respectively. Median values during the 1990-1999 time frame were about 0.5 mg/L lower with
0.281 mg/L, 0.263 mg/L, and 0.310 mg/L TP at Wamego, Willard and Lecompton, respectively.
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Figure 11. Average and median total phosphorus concentrations by year in the Kansas River at
Wamego.
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Figure 12. Average and median total phosphorus concentrations by year in the Kansas River at
Willard.
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Figure 13. Average and median total phosphorus concentrations by year in the Kansas River at
Lecompton.
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Table 6. Average and median total phosphorus concentrations at KDHE sampling stations on
the Kansas River at Wamego (SC260), Willard (SC259) and Lecompton (SC257).

Total Phosphorus (mg/L)

Year Wamego SC260 Willard SC259 Lecompton SC257

Avg | Median N Avg | Median N Avg | Median N
1990 0.304 | 0.260 5 0.312 | 0.260 5 0.292 | 0.300 5
1991 0.268 | 0.235 6 0.260 | 0.190 6 0.680 | 0.320 6
1992 0.322 | 0.290 6 0.282 | 0.265 6 0.353 | 0.260 6
1993 0.458 | 0.450 5 0.420 | 0.440 5 0.470 | 0.445 6
1994 0.334 | 0.190 8 0.234 | 0.200 7 0.234 | 0.220 7
1995 0.395 | 0.226 8 0.415 | 0.155 8 0.381 | 0.195 8
1996 0.362 | 0.300 25 | 0.426 | 0.296 25 | 0.455 | 0.330 25
1997 0.299 | 0.271 26 | 0.280 | 0.256 26 | 0.294 | 0.266 26
1998 0.404 | 0.320 26 | 0.388 | 0.335 26 | 0.442 | 0.365 26
1999 0.380 | 0.320 6 0.862 | 0.854 6 0.800 | 0.517 6
2000 0.234 | 0.230 6 0.468 | 0.262 6 0.575 | 0.280 6
2001 0.351 | 0.274 6 0.970 | 0.391 6 0.488 | 0.402 6
2002 0.252 | 0.241 6 0.303 | 0.220 6 0.423 | 0.290 6
2003 0.246 | 0.245 6 0.266 | 0.268 6 0.316 | 0.309 6
2004 0.334 | 0.310 6 0.413 | 0.252 6 0.378 | 0.316 6
2005 0.308 | 0.294 6 0.242 | 0.236 6 0.274 | 0.296 6
2006 0.288 | 0.291 6 0.314 | 0.313 6 0.332 | 0.295 6

17



Total Phosphorus (mg/L)
Year Wamego SC260 Willard SC259 Lecompton SC257
Avg | Median N Avg | Median N Avg | Median N
2007 0.522 | 0.484 6 0.492 | 0.420 6 0.458 | 0.458 2
2008 0.541 | 0.468 6 0.604 | 0.469 6 0.560 | 0.459 6
2009 0.302 | 0.269 5 0.299 | 0.280 5 0.332 | 0.340 5
2010 0.450 | 0.426 4 0.465 | 0.442 4 0.417 | 0.404 4
2011 0.330 | 0.266 4 0.307 | 0.242 4 0.368 | 0.347 4
2012 0.317 | 0.336 4 0.269 | 0.274 4 0.368 | 0.335 4
2013 0.302 | 0.297 4 0.252 | 0.237 4 0.289 | 0.285 4
2014 0.355 | 0.355 4 0.388 | 0.385 4 0.347 | 0.370 4
2015 0.552 | 0.550 4 0.435 | 0.460 4 0.412 | 0.380 4
2016 0.330 | 0.330 2 0.300 | 0.300 2 0.295 | 0.295 2
1990-1999 | 0.353 | 0.281 121 | 0.388 | 0.263 120 | 0.440 | 0.310 121
2000-2009 | 0.338 | 0.283 59 0.437 | 0.274 59 0.414 | 0.313 55
2010-2016 | 0.377 | 0.336 26 0.345 | 0.300 26 | 0.357 | 0.347 26
1990-2016 | 0.353 | 0.294 206 | 0.395 | 0.274 205 | 0.409 | 0.320 202

The highest median TP concentrations in the Kansas River at Wamego occurred in June, August
and September (Figure 14). A similar pattern appears at Willard (Figure 15) and Lecompton
(Figure 16) when the months of June, July and August record high median TP concentrations.
January, February and March have the lowest median TP concentrations at Wamego and Willard
while December through March see the lowest median TP at Lecompton (Table 7). Seasonal
boxplots (Figure 17) reflect the monthly breakout with spring season (April-June) recording
high median TP concentrations of 0.350 mg/L and 0.363 mg/L at Willard and Lecompton,
respectively. At Wamego, the summer-fall season (July-October) records the high median TP
concentration of 0.330 mg/L TP. Low seasonal medians occur in the winter season (November-
March) at all three Middle Kansas River stations.
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Figure 14. Monthly average and median total phosphorus concentrations in the Kansas River at
Wamego for the 1990-2016 period of record.
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Figure 15. Monthly average and median total phosphorus concentrations in the Kansas River at
Willard for the 1990-2016 period of record.
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Figure 16. Monthly average and median total phosphorus concentrations in the Kansas River at
Lecompton for the 1990-2016 period of record.
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Table 7. Average and median total phosphorus concentrations in the Kansas River at Wamego
(SC260), Willard (SC259) and Lecompton (SC257) by month for the 1990-2016 period of
record.

SC260 SC259 SC257

Month mg/L mg/L mg/L

Average | Median | N | Average | Median | N | Average | Median | N

January 0.222 0.213 |17 | 0.217 0.216 |17 | 0.257 0.239 |17

February 0.255 0.239 |17 | 0.333 0.228 |16 | 0.342 0.276 | 16
March 0.364 0.239 |17 | 0.406 0.220 |17 | 0.416 0.270 |17

April 0.382 0.321 |18 | 0.568 0.242 |18 | 0.451 0.310 |17
May 0.450 0325 |16 | 0.397 0.270 |16 | 0.454 0.305 |16
June 0.405 0401 |18 | 0.442 0.333 | 18| 0.599 0.376 | 17
July 0.434 0.315 |18 | 0.524 0.439 |18 | 0.547 0.398 |18

August 0.394 0.410 |18 | 0.457 0400 |17 | 0.444 0.478 |16
September | 0.370 0335 |16 | 0.352 0.270 |16 | 0.351 0.325 |16
October 0.302 0.285 |17 | 0.314 0.307 |18 | 0.372 0.354 | 17
November | 0.369 0.288 | 15| 0.413 0.253 | 15| 0.415 0.300 |15
December | 0.289 0.260 | 19| 0.260 0.255 | 19| 0.270 0.253 | 20
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Figure 17. Seasonal boxplots of total phosphorus in the Kansas River at Wamego (SC260),
Willard (SC259) and Lecompton (SC257) labeled with median concentrations for the 1990-2016
period of record.
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Figure 18 compares total phosphorus concentrations at the Middle Kanas River stations with a
delineation in flow at 75% exceedance and 1:1 line for reference. As the bottom left graph in
Figure 18 displays, at flows less than 75% exceedance, the influence of Tuttle Creek Lake
releases can be seen with concentrations at SC259 generally lower than those seen at SC260, the
downstream and upstream stations, respectively. In the lower right graph, the opposite condition
is seen with concentrations generally increasing between SC259 and SC257 likely due to Topeka
point source influences.

Total phosphorus concentrations increase in relation to flow with the highest single sample
concentrations occurring when flow in the river is greater than median or 50% flow exceedance
(Figures 19, 20, 21). The highest observed average, median and maximum TP concentrations
occur when the river is at its highest (0-25% flow exceedance) at Wamego, Willard and
Lecompton (Table 8). At Wamego, median TP concentrations are nearly the same for flow
exceedances ranging from 26%-50%, 51-74% and 75-100% at 0.261 mg/L, 0.258 mg/L and
0.267 mg/L, respectively, likely due to the effect of the releases from Tuttle Creek Lake. Further
downstream at Willard and Lecompton, the difference between median TP concentrations across
that range of flow conditions is more pronounced possibly due to the influence of the major
municipal dischargers below Willard.
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Figure 18. Relationship between total phosphorus in the Middle Kansas River at downstream

stations vs upstream stations. SC260 (Wamego) is upstream of SC259 (Willard) and SC259 is
upstream of SC257 (Lecompton).
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Figure 19. Total phosphorus concentration versus percent flow exceedance in the Kansas River
on the day of sampling at Wamego for the 1990-2016 period of record.
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Figure 20. Total phosphorus concentration versus percent flow exceedance in the Kansas River
on the day of sampling at Willard for the 1990-2016 period of record. Graph on the right has the
sample collected on 4/4/2001 with a concentration of 3.58 mg/L removed.
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Figure 21. Total phosphorus concentration versus percent flow exceedance in the Kansas River
on the day of sampling at Lecompton for the 1990-2016 period of record.
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Table 8. Total phosphorus concentrations in the Kansas River by flow condition at Wamego
(SC260), Willard (SC259) and Lecompton (SC257).

Total Phosphorus Concentration by Range of Percent Flow Exceedance

(mg/L)
% Flow SC260 SC259 SC257
Exceedance

Avg Median | Max N Avg Median | Max N Avg Median | Max N
0-25% 0.482 0.402 1.71 62 0.579 0.428 1.86 62 0.606 0.450 251 | 69
26-50% 0.337 0.267 1.35 61 0.354 0.272 | 0.950 | 57 0.353 0.305 1.15 | 48
51-74% 0.270 0.258 | 0.760 | 44 0.260 0.245 | 0.692 | 49 0.288 0.270 | 0.570 | 47
75-100% 0.265 0.261 | 0464 | 39 0.224 0.210 | 0430 | 37 0.269 0.241 | 0.632 | 41

Boxplots of total phosphorus concentration at low, normal and high flow condition repeat the
pattern discussed above with median TP at Wamego nearly equivalent at low and normal flow
(Figure 22) while at Willard and Lecompton (Figures 23 & 24) there is a marked increase in TP
concentration when the river increases from low to normal flow condition. At all three stations,
however, the high flow condition records the highest median TP concentration, an indication of
the influence of nonpoint source runoff, with concentrations increasing from Wamego (0.402
mg/L) to Willard (0.431 mg/L) to Lecompton (0.450 mg/L).

Figure 22. Boxplot of total phosphorus concentration in the Kansas River at Wamego by flow
condition labeled with median TP concentrations. Low flow samples were taken when flow in
the river was at less than or equal to 75% flow exceedance; normal flow condition is 26 to 74%
flow exceedance; and high flow samples were taken when the river was at greater than or equal
to 25% flow exceedance.
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Figure 23. Boxplot of total phosphorus concentration in the Kansas River at Willard by flow
condition labeled with median TP concentrations. Low flow samples were taken when flow in
the river was at less than or equal to 75% flow exceedance; normal flow condition is 26 to 74%
flow exceedance; and high flow samples were taken when the river was at greater than or equal
to 25% flow exceedance.
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Figure 24. Boxplot of total phosphorus concentration in the Kansas River at Lecompton by flow
condition labeled with median TP concentrations. Low flow samples were taken when flow in
the river was at less than or equal to 75% flow exceedance; normal flow condition is 26 to 74%
flow exceedance; and high flow samples were taken when the river was at greater than or equal
to 25% flow exceedance.
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Levels of ortho-phosphate (0-P), the soluble portion of total phosphorus that is readily available
for biological uptake, together with the sample’s corresponding TP concentration at \WWamego,
Willard and Lecompton can be seen in Figures 25, 26 and 27, respectively. It should be noted
that the data set for 0-P began in January 1995 and the reporting limit has increased twice over
the period of record; once in 1997 when the reporting limit increased from 0.01 mg/L to 0.02
mg/L and once in March of 2002 when it increased from 0.02 mg/L to 0.25 mg/L. Only samples
with o-P values greater than reporting limit were plotted and averaged, thus average o-P values
in Table 9 may be skewed high. Although the spring season does record the lowest average o-P
concentrations at the three Middle Kansas River stations, seasonally there is not a significant
difference between concentrations or the percentage of samples measuring above the reporting
limit at any of the stations. There has been an uptick in 0-P concentrations beginning in 2007 at
Wamego and Willard and in 2009 at Lecompton. Dividing up the period of record reveals that
since 2007 there has been an increase in both magnitude and frequency of samples measuring
above the reporting limit of 0.25 mg/L. Before 2007, there were no samples measuring greater
than 0.25 mg/L. But since 2007, 30% of samples have had detectable concentrations (> 0.25
mg/L) with average o-P concentrations for the 2007 through 2016 period of record measuring
0.342 mg/L, 0.312 mg/L and 0.290 mg/L at Wamego, Willard and Lecompton, respectively.

Figure 25. o-P with corresponding TP concentration by sampling date in the Kansas River at
Wamego. Only samples with 0-P concentrations greater than reporting limit are plotted.
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Figure 26. o-P with corresponding TP concentration by sampling date in the Kansas River at
Willard. Only samples with o-P concentrations greater than reporting limit are plotted.
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Figure 27. o-P with corresponding TP concentration by sampling date in the Kansas River at
Lecompton. Only samples with o-P concentrations greater than reporting limit are plotted.
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Table 9. Average of the ortho-phosphate values that measured above the reporting limit in the

Kansas River at Wamego (SC260), Willard (SC259) and Lecompton (SC257) by season and

period of record.

By Season By Period of Record
Sagipt)gng Sample Info Spring Sum/mer Winter Sezg:)lns/ 1995-2001 | 2002-2006 | 2007-2016
Fall 1995-2016
Average 0-P > RL (mg/L) 0.158 0.162 0.172 0.164 0.104 no data 0.342
SC260 0-P > RL /Total # of Samples 15/36 22/44 22/57 59/137 44/70 0/24 15/43
% samples with o-P > RL 42% 50% 39% 43% 63% 0% 35%
Average 0-P > RL (mg/L) 0.101 0.179 0.156 0.154 0.098 no data 0.312
SC259 0-P > RL /Total # of Samples 9/36 16/44 25/56 50/136 37/69 0/24 13/43
% samples with o-P > RL 25% 36% 45% 37% 54% 0% 30%
Average 0-P > RL (mg/L) 0.125 0.165 0.142 0.146 0.105 no data 0.290
SC257 0-P > RL /Total # of Samples 10/34 17/43 22/54 49/131 38/69 0/30 27/38
% samples with o-P > RL 29% 40% 41% 37% 55% 0% 29%

Phosphorus is typically linked to sediment or total suspended solids (TSS) because of the

propensity of those solids to adsorb phosphorus. As seen in Figure 28, TSS and TP show a

strong correlation when all data collected at all flows is considered indicating that, on average,
flow in the river is adequate to overcome the detrimental influence that wastewater effluent can

have on the correlation when TP concentrations outpace TSS concentration in streams. The

wastewater influence can be seen in the second tier of scatterplots in Figure 25; when only data
collected under low flow condition is considered the TSS vs TP correlation is nominal.
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Figure 28. Total suspended solids to total phosphorus relationship in the Kansas River at
Wamego (SC260), Willard (SC259) and Lecompton (SC257) for the 1990-2015 period of record.
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Relationship between Phosphorus and Biological Indicators at Main Stem Stations: The
narrative criteria of the Kansas Water Quality Standards are based on conditions of the prevailing
biological community. Excessive primary productivity may be indicated by extreme swings in
dissolved oxygen or pH as the chemical reaction of photosynthesis and respiration alter the
ambient levels of oxygen or acid-base balance of the stream. Dissolved oxygen is inversely
related to the ambient temperature in the stream at SC260, SC259 and SC257 as displayed in
Figures 29, 30 and 31, respectively.

Figure 32 displays pH over the period of record at the KDHE Middle Kansas stream stations.
Higher pH values tend to occur during periods when photosynthesis is ramped up. Prior to the
2014 exceedance at Wamego, the 2013 exceedances at Willard and the 2013 and 2014
exceedances at Lecompton, pH had not exceeded the criterion of 8.5 at Wamego and Willard
since 2003 or Lecompton since 2004. However, there doesn’t seem to be a relationship between
pH and dissolved oxygen at any of the Middle Kansas sites over the 1990-2016 period of record
(Figure 33). Usually, a positive relationship between pH and dissolved oxygen indicates that
nutrient loading in the watershed may be contributing to primary productivity at those stations.

To discount the impacts of temperature on the solubility of oxygen in the water column, the
percent of saturated dissolved oxygen was computed from the data collected at the stations in the
Middle Kansas River Basin. A seasonal pattern remained with a high percentage of dissolved
oxygen saturation seen during cooler months while declines in percent saturation are associated
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with summer months (Table 10). A comparison of percent dissolved oxygen saturation versus

improved positive correlation between DO saturation and temperature at flows greater or equal
to 75% flow exceedance is evidence of an increase in primary productivity with increasing

temperature at flows greater and less than 75% flow exceedance is displayed in Figure 34. The
temperature during periods of low flow.

Figure 29. Dissolved oxygen and temperature over time in the Kansas River at Wamego

(SC260).
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Figure 30. Dissolved oxygen and temperature over t

(SC259).
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Figure 31. Dissolved oxygen and temperature over t

(SC257).
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Figure 32. Kansas River pH at Wamego (SC260), Willard (SC259) and Lecompton (SC257).

pH by Sampling Date in the Kansas River

990
12/13/199%4
8/29/1996

7

8
6/18/2001
8/3/2005
12/21/2009
1/5/2016

8/14/199
8/13/199:

:
=
m

SC260 pH SC259 pH

3/14/1990
12/13/1994
8/29/1996
8/14/1997
8/13/1998
6/18/2001
12/21/2009

Sampling Date

Figure 33. Relationship between pH and dissolved oxygen at Wamego (SC260), Willard
(SC259) and Lecompton (SC257).
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Table 10. Average dissolved oxygen, temperature, percent dissolved oxygen saturation and pH
by season in the Kansas River at Wamego (SC260), Willard (SC259) and Lecompton (SC257).

Parameter Site | Spring | Summer-Fall | Winter
: SC260 | 94 83 123
D'SSO'(‘:]‘;S/E)XVQG” SC259 | 9.3 8.3 120
SC257 | 9.2 8.3 123
Temperature | 5260 | 178 224 5.1
s SC259 | 18.0 223 53
SC257 | 175 224 53
[ SC260 | 98% 95% 96%
Oxygen Saturation 5759 | 98% 95% 93%
(%) SC257 | 96% 95% 96%
SC260 | 8.1 8.1 8.1
pH SC250 | 8.1 8.1 8.1
SC257 | 841 8.2 8.1

Figure 34. Relationship between percent dissolved oxygen saturation and temperature at
Wamego (SC260), Willard (SC259) and Lecompton (SC257).
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Figure 35 displays chlorophyll a data for the Middle Kansas River collected by USGS and
KDHE. KDHE data was collected at Wamego and Lecompton while USGS collected data at
Topeka and Lecompton. Average values increase along the river with chlorophyll a values of
29.0 ng/L at Wamego, 42.4 ug/L at Topeka and a USGS/KDHE combined average of 49.1 ug/L
at Lecompton (Table 11). Generally, chlorophyll a concentrations increase with decreasing
flows (Figure 36); however, there were eight winter season samples taken when the river was at
or above 90% flow exceedance measuring less than 20 pg/L chlorophyll a.
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Figure 35. Chlorophyll a concentrations on the Middle Kansas River: KDHE SC260 at

Wamego; USGS 06889000 at Topeka; and USGS 06891000 and KDHE SC257 at Lecompton

for the July 2001 through November 2014 period of record.
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Figure 36. Chlorophyll a concentrations at Middle Kansas River stations versus percent of time

flow is exceeded.
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Table 11. Chlorophyll a concentrations in the Middle Kansas River.

Period of 4 of Minimum Maximum Average
Site Fizlcoorg Samc;)Ies Concentration | Concentration | Concentration
(ug/L) (ug/L) (ug/L)

1/2004 to

KDHE SC260 at Wamego 11/2014 42 2.0 110 29.0
USGS 06889000 KS R at 7/2001 to

Topeka 10/2011 23 4.0 106 424
USGS 06891000 KS R at 11/2001 to

Lecompton 10/2011 12 L R S0
KDHE SC257 at 1/2008 to

Lecompton 3/2015 22 ol ey A4

KDHE’s Stream Biological Monitoring Program has four main stem stations on the Middle
Kansas River that have been assessed using the Aquatic Life Use Support Index (ALUS Index)
as described in Kansas’ 2016 303(d) Methodology. The ALUS Index consists of five
categorizations of biotic condition that, once measured, are assigned a score (Table 12). Scores
are then tallied and a support category is assigned according to Table 13.

1. Macroinvertebrate Biotic Index (MBI): A statistical measure that evaluates the
effects of nutrients and oxygen demanding substances on macroinvertebrates based
on the relative abundance of certain indicator taxa (orders and families).

2. Ephemeroptera, Plecoptera, and Trichoptera (EPT) abundance as a percentage of the
total abundance of macroinvertebrates.

3. Kansas Biotic Index for Nutrients (KBI-N): Mathematically equivalent to the MBI,
however, the tolerance values are species specific and restricted to aquatic insect
orders.

4. EPT Percent of Count (EPT % CNT) — The percentage of organisms in a sample
consisting of individuals belonging to the EPT orders.

5. Shannon’s Evenness (SHN EVN) — A measure of diversity that describes how evenly
distributed the numbers of individuals are among the taxa in a sample.

Table 12. ALUS Index metrics with scoring ranges.
MBI KBI-N | EPT | EPT % CNT | SHN EVN | Score
<=4.18 <=252 | >=16 >= 65 >=(0.849 4
4.19-4.38 | 2.53-2.64 | 14-15 56-64 0.826-0.848
4.39-4.57 | 2.65-2.75 | 12-13 48-55 0.802-0.825
4.58-4.88 | 2.76-2.87 | 10-11 38-47 0.767-0.801
>=4.89 >=288 | <=9 <=37 <=0.766

Ol |INW

Table 13. ALUS Index score range, interpretation of biotic condition, and supporting, partial,
and no supporting categories.

ALUS Index Score | Biotic Condition | Support Category
17-20 Very Good Supporting
14-16 Good
7-13 Fair Partially Supporting
4-6 Poor .
13 Very Poor Non-supporting
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Of the four main stem biological stations in the Middle Kansas River watershed, SB260 and
SB257 share locations with KDHE permanent stream chemistry stations SC260 at Wamego and
SC257 at Lecompton, respectively. The remaining two stations, SB371 and SB372 are located
above and below the city of Topeka on the Kansas River. Average ALUS index for all four
stations fall into the category of partially supporting for the 1999 through 2014 period of record
(Table 14).

Table 14. Average ALUS scores t biology sampling sites in the Middle Kansas River Basin for
the 1999-2014 period of record.

Biology # Biology Avg ALUS
Site . ALUS Support
Period of Record Samples
Index Score | Category
SB260 Partially
Kansas River at Wamego e = . Supporting
SB371 Partially
Kansas River above Topeka 10/6/1999 to 5/22/2014 14 1 Supporting
SB372 Partially
Kansas River below Topeka LARTEER (D S22 - 1 Supporting
SB257 Partially
Kansas River at Lecompton 9/14/1999 to 5/2/2014 14 10 Supporting

Desired Endpoints of Water Quality (Implied Load Capacity) in the Kansas River at
Wamego (SC260), Willard (SC259) and Lecompton (SC257).

The ultimate endpoint of this TMDL will be to achieve the Kansas Water Quality Standards by
eliminating the objectionable flora and other impacts to aquatic life, domestic water supply, or
recreation associated with excessive phosphorus as described in the narrative criteria pertaining
to nutrients. There are no existing numeric phosphorus criteria currently in Kansas.

Ecoregions specific to Kansas and delineated in the Kansas Reference Streams Report (KDHE,
2010) were used to develop the total phosphorus benchmark for the stations covered by this
TMDL (Appendix A). First, stream biology sites located in the K2, K4 and K5 ecoregions were
identified. Second, the average ALUS index was determined for those sites that had a stream
biology data set greater than two samplings. Third, the median total phosphorus concentration
was determined for those biology sites that had a corresponding total phosphorus data set at the
stream biology site. The resulting plot (Figure 37) reveal conditions of full support span total
phosphorus levels of 0.031 to 0.215 mg/L. However, once total phosphorus concentrations are
greater than about 0.2 mg/L, conditions of full support are no longer observed.
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Figure 37. Mean aquatic life use score (ALUS) versus the median total phosphorus for stream
chemistry/stream biology stations located in Kansas ecoregions K2, K4 and K5 for the 1999-
2014 period of record. This data set comprises 563 biology sampling events and 3,982 total
phosphorus values at 53 SB/SC stations.
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An analysis of the relationship between chlorophyll a and total phosphorus at KDHE stream
chemistry stations in the K2, K4 and K5 Kansas Ecoregions reveals a statistically significant
relationship between the two (Figure 38) with a total phosphorus concentration of 0.2 mg/L ppb
(log10 =-0.699) equating to about 10.6 ug/L (log10 = 1.03) chlorophyll a (Figure 39).
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Figure 38. Scatterplot of chlorophyll a vs total phosphorus values at stream chemistry sites in
the K2, K4 and K5 Kansas Ecoregions for the 1/6/2003 through 3/18/2015 period of record.
Data set is comprised of 1,001 stream chemistry samples from 49 SC sites that had both total
phosphorus and chlorophyll a values reported for the sample.
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Figure 39. Line developed from the regression of total phosphorus and chlorophyll a values at
stream chemistry stations located in Kansas ecoregions K2, K4 and K5 for the 2003-2015 period

of record.
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One of the complications in setting a total phosphorus endpoint is establishing the linkage of
phosphorus levels to applicable biologic response variables. Although Figure 37 shows a
somewhat noisy relationship with phosphorus in the partially supporting range, there is a clear
delineation below 0.2 mg/L total phosphorus where streams move into the fully supporting
category. Hence, the total phosphorus milestone for this TMDL will be a median value of 0.2
mg/L with the primary outcome of reduced nutrient loading being improved ALUS Index scores.
The ALUS Index will serve to indicate if the biological community at the SC stations on the
Middle Kansas River reflects recovery, renewed diversity, and minimal disruption by the impacts
described in the narrative criteria for nutrients on aquatic life.

Additionally, the concentration of floating sestonic phytoplankton in the water column at SC260,
SC259 and SC257, as determined by measuring the sestonic chlorophyll a concentrations in the
Kansas River at Wamego, Willard and Lecompton will indicate if primary productivity has
moderated to reduce the impacts described in the narrative criteria for nutrients on aquatic life,
recreation, and domestic water supply along the middle reaches of the Kansas River.

Secondary indicators of the health of the in-stream biological community include:

1. Dissolved oxygen concentrations greater than 5.0 mg/L and the percent dissolved
oxygen nor more than 110%. Percent dissolved oxygen saturation is the measure of
oxygen in the water relative to the water’s potential dissolved oxygen concentration.
Dissolved oxygen concentrations below 5.0 mg/L put aquatic life under stress while
dissolved oxygen percent saturation levels greater than 110% are indicative of over-
active primary productivity.

2. Instream pH values remain below 8.5. Excessive nutrients can induce vigorous
photosynthesis which will cause pH to rise above 8.5, the current Kansas criterion.

Therefore, the numeric endpoints for this TMDL, as measured at SC260, SB260, SC259,
SB371, SB372, SC257 and SB257 indicating attainment of water quality standards within
the watershed are:

An ALUS Index score greater than or equal to 14 at SB stations.

Maintain sestonic chlorophyll a concentration below 10 pg/L at SC stations.
Dissolved oxygen concentrations greater than 5.0 mg/L at SC stations.
Dissolved oxygen saturation below 110% at SC stations.

pH below 8.5 at SC stations.

arODE

All five endpoints have to be initially maintained over three consecutive years at SC260, SB260,
SC259, SB371, SB372, SC257 and SB257 to constitute full support of the designated uses of the
Kansas River at Wamego (SC260), Willard (SC259) and Lecompton (SC257), respectively.
After the endpoints are attained at SC260, SB260, SC259, SB371, SB372, SC257 and SB257,
simultaneous digression of these endpoints more than once every three years, on average,
constitutes a resumption of impaired conditions at the respective station.
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These endpoints will be evaluated periodically as phosphorus levels decline in the watershed
over time. This TMDL looks to establish a management milestone of a median TP concentration
of 0.2 mg/L in the Kansas River at Wamego (SC260), Willard (SC259) and Lecompton (SC257)
that would be the cue to examine for altered, improved biological conditions at SC260, SC259
and SC257.

Achievement of the biological endpoints indicates phosphorus loads are within the loading
capacity of the river, water quality standards are attained, and full support of the designated uses
of the river have been restored.

3. SOURCE INVENTORY AND ASSESSMENT

Point Sources: There are a total of sixty-two NPDES permitted facilities and seven MS4
permitted entities in the Middle Kansas River watershed. Of the sixty-two permitted facilities,
seventeen are located in the Kansas River watershed below Ogden (SC518) and above Wamego
(SC260); ten are located in the Kansas River watershed below Wamego and above Willard
(SC259); and thirty-five are located in the Kansas River watershed below Willard and above
Lecompton (SC257). Of the sixty-two NPDES permitted facilities, sixteen are prohibited from
discharging and are assigned a total phosphorus wasteload of zero. Additionally, there are ten
facilities that are permitted to discharge (seven concrete plants, one cooling loop, and two rock
quarries) but, because they are not expected to discharge phosphorus, they too have been given a
wasteload allocation of zero under this TMDL. Hence, there are thirty-six NPDES permitted
facilities that are assigned a wasteload allocation under this TMDL.

At Wamego (SC260), thirteen of the seventeen facilities are permitted to discharge. Two
facilities are discharging municipal lagoon systems that are required to monitor for total
phosphorus in their effluent, quarterly when discharging (Table 15). As discharging lagoons,
these facilities are considered contributors to the total phosphorus load at SC260; hence, they are
assigned a wasteload allocation for total phosphorus calculated at facility design flow and 2
mg/L TP in the effluent. There are three commercial facilities: two activated sludge package
plants and one lagoon servicing mobile home courts. The activated sludge package plants are
required to monitor TP in their effluent monthly while the lagoon system monitors quarterly,
when discharging. All three commercial facilities are expected to contribute phosphorus to the
watershed and have been assigned a wasteload allocation calculated at facility design flow and
an effluent concentration of 2 mg/L TP under this TMDL. Of the six industrial facilities in the
watershed, the three concrete plants and the cooling loop at Kansas State University have been
given a wasteload allocation of zero as they are not expected to contribute to the phosphorus
impairment in the watershed. However, the industrial permit for the cooling tower at McCall,
Inc. and the discharge from the Wabaunsee County Rural Water District reverse osmosis water
plant have been assigned a wasteload allocation calculated at design flow and an effluent TP
concentration of 0.2 mg/L as they are expected to be insignificant or minor contributors to the
load seen at SC260 and should be monitored to assess. There are two municipal mechanical
wastewater treatment plants discharging to the river above SC260: the City of St. George
operates a plant with a design flow of 0.12 MGD, currently discharging a rate of about 0.035
MGD and is required to monitor total phosphorus in their effluent monthly; and the City of
Manhattan is operating a plant discharging at about 5.0 MGD with a permitted flow of 11 MGD.
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The City of Manhattan plant is required to monitor their effluent twice monthly for total
phosphorus and, since the 2014 completion of a project investing in aerobic Biological Nutrient
Removal (BNR) technology, the average total phosphorus in their effluent has been reduced
from about 2.5 mg/L to 0.57 mg/L. Both the City of St. George and Manhattan municipal
mechanical plants have been assigned wasteload allocations calculated at design flow and an
effluent concentration of 1 mg/L TP under this TMDL.

Of the ten permitted facilities in the watershed above Willard (SC259), nine are allowed to
discharge. Two facilities are discharging municipal lagoon systems that are required to monitor
their effluent for total phosphorus, quarterly when discharging. As discharging lagoons, these
facilities are considered contributors to the total phosphorus load at SC259; hence, they are
assigned a wasteload allocation for total phosphorus calculated at 2 mg/L TP and facility design
flow. Of the five industrial facilities permitted to discharge, three have been assigned a TP
wasteload allocation by this TMDL.: St. Mary’s Groundwater Remediation and Pottawatomie
County Rural Water District have been assigned a total phosphorus wasteload allocation
calculated at an effluent concentration of 0.2 mg/L TP and design flow. These facilities are
expected to be insignificant or minor contributors to the load in the river. Westar Energy’s
Jeffrey Energy Center, a major industrial facility with a design flow of 2.96 MGD has been
assigned a wasteload allocation based on design flow and 2008-2016 discharge monitoring report
data that averages a TP concentration of 0.8 mg/L. The industrial permits for the concrete plant
and the rock quarry have been assigned a wasteload allocation of zero as they are not expected to
contribute to the phosphorus impairment in the watershed. There are two municipal mechanical
wastewater treatment plants discharging to the river above SC259: the City of St. Marys
operates a plant with a design flow of 0.5 MGD, currently discharging at a rate of about 0.17
MGD, and is required to monitor the effluent monthly for total phosphorus; and the City of
Wamego operates a plant with a design flow of 0.75 MGD, currently discharging at a rate of
about 0.48 MGD that is also required to monitor the effluent monthly for total phosphorus. Both
municipal mechanical plants have been assigned a wasteload allocation calculated with an
effluent concentration of 1 mg/L TP and facility design flow under this TMDL.

At Lecompton (SC257), twenty-four of the thirty-four facilities are permitted to discharge. Five
facilities are municipal discharging lagoon systems that are required to monitor their effluent for
total phosphorus, quarterly when discharging. As discharging lagoons, these facilities are
considered contributors to the total phosphorus load at SC257 and have been assigned a
wasteload allocation for total phosphorus based on facility design flow and an effluent TP
concentration of 2 mg/L. Of the eleven industrial facilities permitted to discharge to the
watershed, seven have been assigned wasteload allocations by this TMDL. Douglas County
Rural Water District, City of Lecompton Iron/Manganese Water Treatment Plant, and the City of
Topeka Water Treatment Plant all received wasteload allocations at design flow and an effluent
total phosphorus concentration of 0.2 mg/L as they are expected to be insignificant or minor
contributors to the load seen at SC257 but should monitor to assess. The Westar Tecumseh
Energy Center, Hill’s Pet Nutrition and BNSF Railway permits also received wasteload
allocations calculated at design flow and 0.2 mg/L TP in their effluent. These facilities are also
not expected to be major contributors to the phosphorus load at Lecompton but should engage in
monitoring to assess. Goodyear Tire and Rubber and Futamura USA, Inc. are major dischargers
to the river and have been assigned a wasteload allocation calculated at 2 mg/L TP in their
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effluent and design flows of 1.09 MGD and 1.86 MGD, respectively. The remaining four
industrial facilities, three concrete plants and one quarry have been assigned a wasteload
allocation of zero as they are not expected to contribute any phosphorus load to the river. There
are three commercial facilities, a turnpike service area and two mobile home courts permitted to
discharge to the watershed that are required to monitor for total phosphorus monthly and have
been assigned a wasteload allocation at an effluent concentration of 2 mg/L TP and design flow
under this TMDL. Additionally, there is an activated sludge package plant handling domestic
waste from a community center that is permitted to discharge and is required to monitor total
phosphorus monthly that has been assigned a wasteload allocation at design flow and 2 mg/L TP
in their effluent by this TMDL. There are three municipal mechanical plants in the watershed
that are permitted to discharge. Sherwood Regional Wastewater Treatment Plant (WWTP) is
currently discharging at a rate of about half the design flow of 2 MGD, is required to monitor
effluent for total phosphorus monthly and has been assigned a wasteload allocation under this
TMDL at an effluent concentration of 1 mg/L TP. The City of Topeka operates two wastewater
treatment plants that discharge to the watershed which are major dischargers to the river. The
Topeka Oakland plant has a design flow of 16 MGD and is currently discharging at about 11.5
MGD. The Topeka North plant is discharging at about 5.4 MGD with a design flow of 12 MGD.
Both Topeka wastewater treatment plants are required to monitor for total phosphorus in their
effluent monthly and both have been given a wasteload allocation at their respective design flows
at 1 mg/L TP in the effluent as part of this TMDL.

Table 15. NPDES permitted facilities in the SC260, SC259 and SC257 watersheds with current
flow and current total phosphorus concentrations based on discharge monitoring reports (DMR)
1/1/2008 through 9/30/2016. * means no data were available and n/a means not applicable.
“Calculated using DMR period of record 1/1/2014 through 9/30/2016.

Current
. NPDE.S KS . Receiving sC Permit Current TP
Permitee Permit Permit Type . - Flow
Stream Site Expires Avg.
# # (MGD)
(mg/L)
City of Ogden | KS0099635 | M-KS51- | Municipal 3Cell | ..o r | sc260 | 93019 | 0.097 25
0002 Lagoon
Midwest .
Concrete KsG110125 | KS38- Dry Batch Seven Mile | sco60 | g/30117 * *
PRO1 Concrete Plant Cr
Charlson Road
Penny’s .
Concrete, Inc. | KsG110190 | 'KS3&- ezl Ak KansasR | SC260 | 9/30/17 |  * *
PRO3 Concrete Plant
Manhattan
Midwest
Concrete 1-KS38- Dry Batch - -
Manhattan 4% KSG110127 PRO2 Concrete Plant Kansas R SC260 | 9/30/17
Street
Kansas State 1-KS38- - " "
University KS0094811 Co02 Cooling Loop Kansas R SC260 | 11/30/20
Tuttle Terrace C-KS38- | Non Discharging
Trailer Court KSJ000576 NOO9 2 Cell Lagoon n/a SC260 | 5/31/17 n/a n/a
Terra Heights M-BB25- : - -
Riley County KS0086118 0005 3 Cell Lagoon Big BlueR | SC260 | 9/30/20
Lakeside C-BB25- | Non Discharging
Association KSJ000592 NOO2 2 Cell Lagoon n/a SC260 | 2/28/21 n/a n/a
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NPDES

KS

Current

Current

. - . Receiving SC Permit TP
Permitee Permit Permit Type Stream Site Expires Flow Avg.
# # (MGD)
(mg/L)
Riley County M-BB25- | Non Discharging
Sewer District KSJ000622 NOO5 2 Cell Lagoon n/a SC260 | 4/30/21 n/a n/a
KDWP&T M-KS38- | Non Discharging
Tuttle Creek KSJ000405 NOO1 2 Cell Lagoon n/a SC260 | 9/30/17 n/a n/a
Rocky Ford C-BB25- .
Trailer Court KS0079201 0004 2 Cell Lagoon Big BlueR | SC260 | 6/30/20 0.016 2.9
McCall, Inc. | KS0091286 'gggf Cooling Tower | KansasR | SC260 | 5/31/20 x 33
City of .
Manhattan | KS0036714 | M-KS38- | Activated Sludge |\, \coop | sco60 | 103119 | 49 | 057
0001 Aerobic
WWTP
Walnut Grove
Mobile Home | Ks0092061 | CKS66- One Pkg. KansasR | SC260 | 12/31/20 | 0.015 47
0003 Activated Sludge
Park - Brooks
Walnut Grove
Mobile Home | KS0092053 | ©:KS66- V0 P, KansasR | SC260 | 12/31/20 | 0.051 3.6
. 0002 Activated Sludge
Park - Brensing
City of St. M-KS66- | Activated Sludge
George WWTP KS0099139 0002 Aerobic Kansas R SC260 | 12/31/19 0.035 3.6
Wabaunsee
County Rural I-KS01- | Reverse Osmosis - -
\Water District KS0095443 POOL Discharge Kansas R SC260 | 9/30/20
#2
Hamm - 1-KS67- .
Dedonder #73 KS0087394 POO4 Quarry Riley Cr SC259 | 7/31/19 * *
Midwest
Concrete- | KSG110129 | TKS74- DI [EE KansasR | SC259 | 9/30/17 * *
PRO1 Concrete Plant
Wamego
St. Marys
Groundwater | Kso090280 | '“KS67- | Groundwater DoyleCr | SC259 | 2/28/17 | 0.47 *
L POO05 Remediation
Remediation
Pottawatomie .
County RWD # | Ksogsser | 'KSU5- | Reverse Osmosis LostCr | SC259 | 6/30/20 * *
4 PO02 Discharge
St. Mary's M-KS67- | Non Discharging
College KSJ000394 NOO1 2 Cell Lagoon n/a SC259 | 10/31/17 n/a n/a
Clyai KS0046477 | M-KSB4- | Municipal 3Cell | o oo o | seosg | 93015 * 2.2
Rossville 0001 Lagoon
City of St. M-KS67- | Activated Sludge
Marys WWTP KS0020974 0001 Aerobic Doyle Cr SC259 | 12/31/15 0.17 3.7
City of Wamego M-KS74- | Activated Sludge
WWTP KS0092266 0002 Aerobic Kansas R SC259 | 4/30/20 0.48 3.4
City of Belvue | KS0046370 | MKS05- | Municipal 4 Cell |\ oo | scose | 9730120 * *
0001 Lagoon
Westar Energy 1-KS67- Industrial:
Jeffrey Energy | KS0100552 Electrical Kansas R SC259 | 5/31/18 1.96 0.8
PO06
Center Generator
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NPDES

KS

Current

Current

. - . Receiving SC Permit TP
Permitee Permit Permit Type Stream Site Expires Flow Avg.
# # (MGD)
(mg/L)
. C-KS58- | Non Discharging
Spirit Lake LLC | KSJ000567 NOO2 1 Cell Lagoon n/a SC257 | 1/31/17 n/a n/a
Western Hills C-KS72- | Non Discharging
Golf Course KSJ000573 NO15 2 Cell Lagoon n/a SC257 | 10/31/17 n/a n/a
East Side C-KS72- | Non Discharging
Baptist Church KSJ000183 NO16 1 Cell Lagoon n/a SC257 | 11/30/17 n/a n/a
Northside . .
Churchof | KsJooos7a | C:KS72- | Non Discharging n/a SC257 | 83117 | nia n/a
. NO17 1 Cell Lagoon
Christ
Ball Custom C-KS72- | Non Discharging
Kitchens KSJ000164 NO20 1 Cell Lagoon n/a SC257 | 11/30/16 n/a n/a
Turnpike Service
KTA - Topeka |\ gnoo5gg5 | C-KS72- Area Whetstone Cr | SC257 | 9/30/20 | * 27
Service Area 0001
3 Cell Lagoon
Northview Mobile Home
Mobile Home | KS0118583 C(')'BSJSZ' Park: Septic ?ﬂgig’d SC257 | 6/30/20 * 3.5
Court Tank/Sand Filter Y
Northridge Mobile Home .
Mobile Home | Ks0110011 | CST2 | park: septic | HMEMUIY | scony | aimoz0 | *
Park Tank/Sand Filter
Kansas Sand & I-KS72- Ready Mix - -
Concrete, Inc. KSG110136 PRO3 Concrete Plant Kansas R SC257 | 9/30/17
Concrete Supply 1-KS72- Dry Batch - -
of Topeka KSG110176 PRO6 Concrete Plant Kansas R SC257 | 9/30/17
Central Mix
Oldcastle KSG110196 | KS72 | precase Concrete | KansasR | SC257 | 9/30/17 * *
Precast, Inc. PRO7
Plant
Hamm - 1-KS86- " "
Grantville #77 KS0117463 POOL Quarry Kansas R SC257 | 12/31/16
Douglas Co. 1-KS98- Drinking Water - *
RWD No. 3 KS0097829 PO03 Plant Lagoon Kansas R SC257 | 12/31/16
Farview Farms 1-KS72- Non Discharging
Meat Company KSJ000504 NOO1 1 Cell Lagoon n/a SC257 | 11/30/17 n/a n/a
Hill's Science & . .
Technology | KsJooozis | 'KS72- | Non Discharging n/a sC257 | 1213117 | nla n/a
NO23 1 Cell Lagoon
Center
City of S
Drinking Water
Lecompton 1-KS33- " "
Fe/Mn Water KS0099473 POOL Plant 1 Cell Kansas R SC257 | 12/31/15
Lagoon
Plant
Industrial:
Westar Energy - | gq97g731 | 1"KS72- Electrical Tecumseh Cr | SC257 | 12/31/15 |  0.60 *
Tecumseh BOO1
Generator
. Industrial: Pet
ALl P Ksoooz077 | KS72 Food KansasR | SC257 | 2/28/20 * *
Nutrition, Inc. CO05 .
Manufacturing
. Industrial: Rail
BNSFRailway | 5h001604 | 1KS72° | car Maintenance | KansasR | SC257 | 22815 | 0.042 *
Co. - Topeka PO01 Terminal
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Current
. NPDE.S KS. Receiving sC Permit Current TP
Permitee Permit Permit Type . - Flow
Stream Site Expires Avg.
# # (MGD)
(mg/L)
Drinking Water
Topeka Water |\ qyqg796y | 1-KS72- Plant Filter KansasR | SC257 | 12/31/15 * *
Treatment Plant PO16
Backwash
Goodyear Tire 1-KS72- Industrial: Tire .
& Rubber Co. KS0001643 PO02 Manufacturing Soldier Cr SC257 | 12/31/15 1.09 1.1
Industrial:
Futamura USA, | so003204 | 1"KS72- Cellophane KansasR | SC257 | 12/31/16 | 1.86 16
Inc., Inc. PO09 .
Manufacturing
USD #345 . .
North Fairview | KSJ0oogy | M-KS72- | Non Discharging n/a sc257 | 13117 | nla n/a
NO04 2 Cell Lagoon
School
USD #345 . .
Seaman Middle | KSJooozgz | M-KS72- | Non Discharging nia scos7 | 13117 | nia nia
NO13 2 Cell Lagoon
School
Eagle Ridge M-KS72- | Non Discharging
Village WWTP KSJ000390 NO10 2 Cell Lagoon n/a SC257 | 8/31/17 n/a n/a
Shawnee Co. . .
M.S.D.#65- | KSJoooes | M-KS72- | Non Discharging nla sc2s57 | 123117 | nia nla
NO21 2 Cell Lagoon
Deerbrook
City of Silver M-KS69- | Municipal 3 Cell -
Lake KS0079260 0001 Lagoon Ensign Cr SC257 | 6/30/20 * 1.6
USD #345 M-KS72-
Seaman Sr. KS0080098 2 Cell Lagoon Soldier Cr SC257 | 6/30/20 * 2.1
. 0018
High
Shawnee M-KS72-
County S.D. #2 | KS0116556 0024 3 Cell Lagoon Indian Cr SC257 | 9/30/20 0.019 3.6
—Indian Cr
Shawnee North .
Community | Kso117561 | M-KS72- | Activated Sludge | i o | scos7 | 4/30/20 * *
0006 Package Plant
Center
Sherwood .
Regional Kso117731 | M-KS72- | Activated Sludge | Shunganunga | goocy | /30120 | 1.0 3.6
0027 Aerobic Cr
WWTP
USD #450 Ve
Shawnee KS0078956 4 Cell Lagoon Whetstone Cr | SC257 | 12/31/20 * *
. 0014
Heights
Topeka .
(Oakland) | KSooa2722 | M-KS72- | Activated Sludge | . .cp | scos7 | 12/3108 | 115 2.0
1001 Anaerobic
WWTP
Topeka North M-KS72- | Activated Sludge
WWTP KS0042714 1002 Aerobic Kansas R SC257 | 12/31/19 55 5.3
. M-KS58- | Municipal 3 Cell
City of Perry KS0029084 0001 Lagoon Delaware R | SC257 | 12/31/16 * 1.9

NPDES permitted dischargers contributing the bulk of the discharged phosphorus load in the
Middle Kansas Watershed are shown in Table 16. There are six municipal and three industrial
permittees each discharging greater than 5 Ibs/day of phosphorus, on average, for a combined
total of nearly 600 Ibs/day.
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Table 16. NPDES facilities that currently discharge more than 5 Ibs/day of TP in the Middle
Kansas River watershed.

TP Current Current TP
Facility Name F'::eFr)raES# KS Permit # Monitoring Flow E\L/‘rr?r?qt -/I—IS Load
Frequency (MGD) g.{mg (Ibs/day)
City of Manhattan Twice
WWTP KS0036714 M-KS38-0001 Monthly 49 0.57 23.33
City of St. Marys WWTP | KS0020974 M-KS67-0001 Monthly 0.17 3.7 5.26
City of Wamego WWTP KS0092266 M-KS74-0002 Monthly 0.48 3.4 13.64
Westar Energy i i
Jeffrey Energy Center KS0100552 I-KS67-PO06 Quarterly 1.96 0.8 13.10
CHEE E'(r)e &Rubber | s0001643 | 1-KS72-P002 | Annually 1.09 11 10.02
Futamura USA, Inc., Inc. KS0003204 I-KS72-PO09 Monthly 1.86 1.6 24.86
Sherwood Regional
WWTP KS0117731 M-KS72-0027 Monthly 1.0 3.6 30.08
Topeka (Oakland) ) )
WWTP KS0042722 M-KS72-1001 Monthly 115 2.0 195.05
Topeka North WWTP KS0042714 M-KS72-1002 Monthly 55 5.3 243.55

There are seven Municipal Separate Storm Sewer System (MS4) permits in the Middle Kansas
River watershed (Table 17). Stormwater runoff from portions of Riley and Pottawatomie
County in the vicinity of the City of Manhattan, the City of Manhattan, and the Kansas
Department of Transportation (KDOT) — Manhattan are seen at SC260, the Kansas River at
Wamego. Runoff from Shawnee County, in the vicinity of Topeka, and the City of Topeka’s
stormwater runoff are seen at Lecompton (SC257).

Table 17. Municipal Separate Storm Sewer System Permits in the SC260, SC259 and SC257
watersheds.

Permitee gﬁgﬁi KS Permit # SC Site Permit Expires

Riley County KSR410048 M-KS38-SU04 SC260 12/31/19
City of Manhattan KSR044012 M-KS38-SN01 SC260 1/31/19
KDOT Manhattan KSR410050 M-KS38-SU01 SC260 12/31/19
Pottawatomie County KSR410047 M-KS38-SU03 SC260 12/31/19
Shawnee County KSR041034 M-KS72-SU01 SC257 1/31/19
KDOT Topeka KSR410011 M-KS72-SU02 SC257 1/31/19
City of Topeka KS0093327 M-KS72-S001 SC257 7/31/19

Land Use: Land use within the Middle Kansas watershed is mostly grass and pasture land
(45%), cultivated crops (25%), and developed land (13%) as can be seen in Figure 40. The
SC259 watershed, with 38% cropland and 46% grassland, is the more rural portion of the
watershed (Table 18). The SC260 and SC257 watersheds are also impacted by agriculture;
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however, due to the presence of the City of Manhattan in the SC260 watershed and the City of
Topeka in the SC257 watershed, the impact from urban sources of total phosphorus cannot be
negated with 12% and 18% of the respective watersheds being categorized as developed land
according to the 2011 National Land Cover Database.

Figure 40. Land use map for the Middle Kansas watershed (NLCD, 2011).

#  Siream Chemistry Site

- Open Water
- Developed
I Forest

0 5 10 20 Miles
Grassland | 1 1 1 | 1 1 |

Cultivated Crops
Wetlands
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Table 18. Land use data for the Middle Kansas watersheds (NLCD, 2011).

Approximate ;
Watershed Land Area Grassland/ | Cultivated | Developed Forest | ©OPeN Wetlands Barren
(mi2) Pasture Crops Land Water Land
SC260
Kansas 205 48% 19% 12% 14% | 3% 3% 1%
River at
Wamego
SC259
Kansas 176 46% 38% 6% % | 3% 2% 1%
River at
Willard
SC257
Kansas 262 43% 20% 18% 14% | 3% 1% 1%
River at
Lecompton
Total 643 45% 25% 13% 11% 3% 2% 1%

Livestock Waste Management Systems: There are thirty certified or permitted animal feeding
operations (CAFOs) within the Middle Kansas River watershed (Table 19). These facilities are
designed to retain a 25-year, 24-hour rainfall/runoff event as well as an anticipated two weeks of
normal wastewater from their operations. Typically, this rainfall event coincides with

streamflow that is less than 1-5% flow exceedance.

Table 19. Concentrated animal feeding operations in the Middle Kansas River watershed.

Kansas Permit Number Animal Type County SC Site | Animal Total
A-KSRL-SA02 Swine Riley SC260 344
A-BBRL-BA02 Beef Riley SC260 225
A-KSRL-SA01 Swine Riley SC260 264
A-KSRL-BA04 Beef Riley SC260 550
A-KSRL-LAO1 Sheep, Beef Riley SC260 700
A-BBRL-B003 Beef Riley SC260 750
A-BBRL-S016 Swine Riley SC260 40
A-BBRL-B005 Beef, Horses Riley SC260 96
A-KSRL-S006 Swine Riley SC260 166
A-BBRL-B004 Beef Riley SC260 44
A-BBRL-C001 Chickens, Beef, Dairy, Swine Riley SC260 2,843
A-KSPT-EA01 Horses Pottawatomie | SC260 90
A-KSPT-F002 Chickens Pottawatomie | SC260 640
A-KSPT-P001 Chickens Pottawatomie | SC260 6656
A-KSPT-F001 Chickens Pottawatomie | SC260 240
A-KSPT-B006 Beef Pottawatomie | SC260 247
A-KSWB-BA06 Beef Wabaunsee SC260 30
A-KSPT-BA04 Beef Pottawatomie | SC259 60
A-KSPT-C005 Beef Pottawatomie | SC259 4960
A-KSPT-B001 Beef Pottawatomie | SC259 998
A-KSPT-B002 Beef Pottawatomie | SC259 999
A-KSWB-BA02 Beef Wabaunsee SC259 120
A-KSSN-BAO1 Beef Shawnee SC259 85
A-KSSN-BA10 Beef Shawnee SC259 299
A-KSSN-MAO03 Dairy Shawnee SC257 42
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Kansas Permit Number Animal Type County SC Site | Animal Total
A-KSSN-M003 Dairy Shawnee SC257 220
A-KSJF-BA04 Beef Jefferson SC257 300
A-KSJF-BA05 Beef Jefferson SC257 150
A-KSJF-BAO06 Beef Jefferson SC257 160
A-KSJF-B002 Beef Jefferson SC257 165

According to the USDA National Agricultural Statistics Service (NASS), on January 1, 2016
there were a total of 241,900 head of cattle, including calves, in the counties with land area in the
Middle Kansas River watershed (Table 20). NASS also reported a total of 11,200 head of hogs
in those same counties as of December 31, 2012. The animal waste from both confined and
unconfined feeding sites is considered a potential source of total phosphorus loading to the
streams in the Middle Kansas River watershed.

Table 20. County inventory of cattle, including calves, on January 1, 2016 and of hogs on
December 31, 2012, according to the USDA NASS. (D): Data withheld to avoid disclosing data
for individual operators.

County Cattle, including Calves | Hogs
Riley 26,000 (D)

Pottawatomie 59,000 9,800
Wabaunsee 45,500 (D)
Shawnee 12,100 (D)
Jackson 50,000 700
Jefferson 30,000 600
Douglas 19,300 100

Total 241,900 11,200

On-Site Waste Systems: The Middle Kansas River watershed is comprised partly of a rural
agricultural area. It can be assumed that some of the rural residences in the watershed are not
connected to public sewer systems and according to the Spreadsheet Tool for Estimating Pollutant
Load (STEPL), there are a total of 7,410 septic systems located in the SC260, SC259 and SC257
watersheds with a 10-15% failure rate. Failing on-site septic systems have the potential to contribute
to nutrient loading in the watershed. Because of their small flows and phosphorus’ proclivity for
adsorbing to soil, failing on-site septic systems would be a minor source of phosphorus loading
within the watershed and would not significantly contribute to the phosphorus impairment in the
Kansas River.

Population Density: According to the 2010 census tract data from the U.S. Census Bureau, the
population of the Middle Kansas River watershed is approximately 73,147 people giving a
population density about 169 people/square mile. This is a small decrease of about 2% over the
2000 census tract results. Population within the incorporated areas of the watershed is growing
according to the 2000 and 2010 census results; growth in the watersheds is expected to continue
with a 28% increase in population in the Middle Kansas watershed by 2040 (Table 21).
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Table 21. U.S. Census results and a 2040 population projection from the Kansas Water Office
(KWO) for cities in the Middle Kansas River watershed.

2040 Population % Projected
City 22:%?];: th?];ss 2(:)/(())(;: tr; aggfo Projection Population Growth

(KWO) 2010 to 2040
Ogden 1,762 2,087 +18% 1,313 -37%
Manhattan 44,831 52,281 + 17% 68,795 +32%
St. George 434 639 + 47% 842 +32%
Belvue 228 205 - 10% 469 +129%
St. Marys 2,198 2,627 +20% 4,483 +71%
Wamego 4,246 4,372 + 3% 8,032 +84%
Rossville 1,014 1,151 + 14% 1,347 +17%
Silver Lake 1,358 1,439 + 6% 1,841 +28%
Topeka 122,377 127,473 + 4% 159,146 +25%
Perry 901 929 + 3% 1,213 +31%
Mid KS Totals 179,349 193,203 +8% 247,481 +28%

Contributing Runoff: The Middle Kansas River watershed has a soil permeability of 1.1
inches/hour according to NRCS STATSGO database (Figure 41). Permeability in the SC260
watershed averages 1.43 inches/hour and ranges from 0.01 to 13.0 inches/hour with nearly 25%
of the watershed having an extremely high soil permeability of 13 inches/hour. In the SC259
watershed, permeability averages 1.03 inches/hour and ranges from 0.01 to 13.0 inches/hour with
over 55% of the watershed having low to very low permeability values of 1.29 inches/hour or
lower. Permeability in the SC257 watershed also ranges from 0.01 to 13.0 inches/hour but the
average is 0.88 inches/hour with over 70% of the watershed having low to very low permeability
values of 1.29 inches/hour or lower. According to a USGS open-file report (Juracek, 2000), the
threshold soil-permeability values are set at 3.43 inches/hour for very high, 2.86 inches/hour for
high, 2.29 inches/hour for moderate, 1.71 inches/hour for low, 1.14 inches/hour for very low, and
0.57 inches/hour for extremely low soil-permeability. Runoff is primarily generated as
infiltration excess with rainfall intensities greater than soil permeability. As the watershed’s soil
profiles become saturated, excess overland flow is produced.
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Figure 41. Soil permeability in the Middle Kansas River watershed.

Soil Permeability
Value
we High : 17.60 inches/hour

ML Low - 0.01 inches/hour

Background and Natural Sources: Phosphorus is present over the landscape, in the soil profile
as well as terrestrial and aquatic biota. Wildlife can contribute phosphorus loadings, particularly
if they congregate to a density that exceeds the assimilative capacity of the land or water.

4. ALLOCATION OF POLLUTANT REDUCTION RESPONSIBILITY

The endpoints for these TMDLs are based on the biological condition, pH, sestonic chlorophyll a
and dissolved oxygen concentrations all of which should improve to a level of full attainment of
designated uses in the river as median total phosphorus concentrations approach 0.2 mg/L in the
Kansas River at Wamego (SC260), Willard (SC259) and Lecompton (SC257). The TMDLs at
the Middle Kansas River stations will require phosphorus load reductions from the mechanical
wastewater treatment plants operated by the cities of St. George, Wamego and St. Marys as well
as the three mechanical wastewater treatment plants servicing Shawnee County and the City of
Topeka: Sherwood Regional, Topeka (Oakland) and Topeka North. In addition, it is expected
that best management practices prescribed in the MS4 permits will be implemented by the
permitted entities to reduce urban runoff contributing to phosphorus loads during precipitation
events. Furthermore, the application of riparian and livestock agricultural best management

o1



practices in the Middle Kansas River watershed should continue in order to abate and reduce
total phosphorus loading from nonpoint sources.

Once the concentrations in the Kansas River approaches the target TP median concentration of
0.2 mg/L and sestonic chlorophyll a concentrations of less than 10 ug/L, an intensive assessment
of macroinvertebrate abundance and diversity will be made to determine compliance with the
narrative nutrient criteria.

Point Sources: The wasteload allocations (WLA) associated with the facilities discharging in
the watershed are detailed in Table 22. A complete list of NPDES permitted facilities can be
found in Appendix B. All concrete plants, the two rock quarries and the cooling loop at Kansas
State University have been assigned wasteload allocations of zero as they are not expected to
contribute to the phosphorus loads in their respective watersheds. Wasteload allocations for
drinking water plants were established at a TP concentration of 0.2 mg/L and facility design flow
as they are expected to contribute only nominal phosphorus loads to their respective watersheds.
Five industrial permits also fall into the category of nominal contributors to phosphorus loads
and their wasteloads were also calculated at design flow and a TP concentration of 0.2 mg/L.
Westar Energy’s Jeffrey Energy Center wasteload allocation was calculated using the current
average concentration of total phosphorus in their discharge of 0.8 mg/L and a facility design
flow of 2.96 MGD. Two industrial facilities, Goodyear Tire and Rubber and Futamura USA,
Inc. were given wasteload allocations based on facility design flow and a TP concentration of 2
mg/L.

Wasteload allocations for the five municipal lagoon systems treating waste for the cities of
Ogden, Rossville, Belvue, Silver Lake and Perry were calculated using facility design flow and 2
mg/L TP, an effluent TP concentration commonly seen from Kansas lagoon systems.
Additionally, six systems treating domestic waste at mobile home parks were assigned wasteload
allocations at facility design flow and a TP concentration of 2 mg/L. Other facilities treating
domestic waste, a Kansas turnpike service area, two schools, a community center and a sewer
district, all located in Shawnee County, are assigned wasteload allocations calculated at 2 mg/L
TP and design flow.

Wasteload allocations for the seven municipal mechanical facilities discharging to the Middle
Kansas river watershed were calculated at a total phosphorus concentration of 1 mg/L at facility
design flow.

In addition, a wasteload allocation of 22.75 Ibs/day totaling 8,303.75 Ibs/year total phosphorus
has been reserved at SC257 in anticipation of further development in the Middle Kansas River
watershed. This reserve may be portioned and applied to new or expanded NPDES permitted
facilities discharging to the SC260, SC259, or SC257 watershed.
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Table 22. Wasteload allocations for facilities permitted to discharge in Middle Kansas River
watershed. *no design flow established in NPDES permit.

sc NPDES ' Design Anticipated TP TP WLA Daily TP WLA
Site Permit Permitee Flow Concentration Load (Ibs/day) Annual Load
# (MGD) (mg/L) (Ibslyear)
KS0099635 City of Ogden 0.45 2 7.52 2,744.80
KS0086118 e RIS 0.0135 2 0.23 83.95
Riley County
Kso079201 | Rocky Ford Trailer |, 64 2 0.27 98.55
Court
KS0091286 McCall, Inc. 0.01 0.2 0.017 6.21
City of Manhattan
KS0036714 WWTP 11 1 91.91 33,547.15
KS0092061 | VValnut Grove Mobile | 2 0.50 182.50
Home Park - Brooks
o Walnut Grove Mobile
g KS0092053 Home Park - Brensing 0.03 2 0.50 182.50
@) City of St. George
5] KS0099139 WWTP 0.12 1 1.00 365.00
Wabaunsee County
KS0095443 RWD #2 0.1 0.2 0.17 62.05
Midwest Concrete -
el Charlson Road o L o
KSG110190 Penny’s Concrete, Inc. N 0 0 0
Manhattan
Midwest Concrete -
Reellenzy Manhattan 4™ Street v . v
KS0094811 KS”.SaS State * 0 0 0
nlverS|ty
Total Municipal & Industrial Wasteload Allocation at SC260 102.12 37,272.71
KS0090280 St. Marys GW 0.30 0.2 0.50 182.50
Remediation
KS0046477 City of Rossville 0.17 2 2.84 1,036.60
City of St. Marys
KS0020974 WWTP 0.5 1 4.18 1,525.70
City of Wamego
KS0092266 WWTP 0.75 1 6.27 2,288.55
% KS0046370 City of Belvue 0.038 2 0.63 229.95
N -
P | ksoogssey | PotAvEOmE Couny | g g7 0.2 0.13 47.45
KS0100552 | WVestar Energy Jeffrey |, oq 0.8 19.78 7,219.70
Energy Center
Hamm -
KS0087394 Dedonder #73 0 0 0
KSG110129 Midwest Concrete - 0 0 0
Wamego
Total Municipal & Industrial Wasteload Allocation at SC259 34.33 12,530.45
KS0095885 | KTA- T‘feka Service | 041 2 0.69 251.85
I~ rea
e L :
| kso11g583 | Northview Mobile 0.004 2 0.067 24.46
(LD) Home Court
Kso119911 | Northridge Mobile 0.005 2 0.084 30.66
Home Park
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sc NPDES ' Design Anticipated TP TP WLA Daily TP WLA
Site Permit Permitee Flow Concentration Load (Ibs/day) Annual Load
# (MGD) (mg/L) (Ibslyear)
KsS0097829 | Doudlas C% RUDING, || g 0.2 0.084 30.66
City of Lecompton
KS0099473 FeiMn Water Plant 0.003 0.2 0.005 1.83
Westar Energy -
KS0079731 Tecumseh Energy 0.72 0.2 1.20 438.00
Center
ksooosor7 | HIIl's Peltn'g'“t”“o”' 0.68 0.2 1.14 416.10
KS0001694 | BNSFRailwayCo.- | qq 02 1.10 401.50
Topeka
KS0087262 | Topeka Water Plant 0.47 0.2 0.79 288.35
KSooo1643 |  GoodyearTire & 1.20 2 20.05 7,318.25
Rubber Co.
KS0003204 F“tam“rTnléSA' Inc, | 104 2 32.42 11,833.30
KS0079260 City of Silver Lake 0.197 2 3.29 1,200.85
Ksoogoogg | USD #345Seaman | 50 2 0.42 153.30
High School
N~
10 | Kso116556 | Shawnee County SD. | a5 2 0.70 255.50
8 #2 — Indian Creek
N | KS0117561 Shawnee North 0.0125 2 0.21 76.65
Community Center
Ks0078956 | YSP #:5.0 SIETES | 2 0.50 182,50
eights
KS0029084 City of Perry 0.112 2 1.87 682.55
Sherwood Regional
KS0117731 e 24 1 20.05 7,318.25
Topeka (Oakland)
KS0042722 WWTP 16 1 133.68 48,793.20
KS0042714 | Topeka North WWTP 12 1 100.26 36,594.90
KSG110136 SEIEEE S * 0 0 0
Concrete, Inc.
KSG110176 Concr_(le_te Supply of - 0 0 0
opeka
KSG110196 | Oldcastle Precast, Inc. € 0 0 0
Hamm -
AL Grantville # 77 0 0 0
Total Municipal & Industrial Wasteload Allocation at SC257 318.61 116,292.65
Middle Kansas Watershed Reserve Wasteload Allocation 22.75 8,303.75
Total Middle Kansas Watershed Wasteload Allocation 4,717.81 174,400.65

The established TMDL is detailed in Figure 42 for the Kansas River at Wamego (SC260), in
Figure 43 for the Kansas River at Willard (SC259), and in Figure 44 for the Kansas River at
Lecompton (SC257). Tables 23, 24 and 25 detail the current condition, load capacity (TMDL),
wasteload allocation (WLA), load allocation (LA) and stormwater (MS4) allocations in terms of
pounds per day for under varying flow conditions.
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Use of wastewater for irrigation and efficient operation of the treatment processes will assist
lowering phosphorus loading and concentrations seen in the Kansas River. In addition,
consideration of assimilation rates of wastewater phosphorus, wasteload trading opportunities
among cities, opportunities to further irrigate with wastewater and actual efficiency in
phosphorus removal by the mechanical and lagoon systems should be evaluated, along with the
resulting downstream total phosphorus concentrations at monitoring stations along the Kansas
River.

Actual wasteload allocations attributed to ambient concentrations at stream chemistry sites,
under normal conditions, are anticipated to less than the allocations detailed in the allocation
tables because of phosphorus’ proclivity to adsorb to sediment and be absorbed by biota. Under
low flow conditions, wasteloads will largely be reduced through efficient treatment and
alternative disposal such as irrigation. In stream wasteloads at low flow condition do assimilate
but they still account for a large percentage of the TP load.

Nonpoint Source Load Allocation: The load allocation for nonpoint sources is the remaining
load capacity after assimilated wasteloads for NPDES wastewater and MS4 stormwater have
been accounted for. The load allocation grows proportionately as normal conditions occur and
the load allocation continues to increase with wet weather conditions thereby accounting for
increased runoff from contributing areas.

MS4 Stormwater: The Wasteload Allocation for the MS4 stormwater permits is provided by
proportioning the remaining load capacity, after accounting for the NPDES WLA, between MS4
and nonpoint source loads. This was done by assuming MS4 load contributions would arise
from the developed areas within the contributing areas of the Middle Kansas River stream
chemistry stations. Thus, the MS4 WLA is based on the proportion of developed land (open
space, and low, medium and high intensity) in each of the stream station’s contributing areas
which accounts for about 12%, 6% and 18% of the TMDL area at SC260, SC259 and SC257,
respectively. The percent developed land in the contributing areas for SC260, SC259 and SC257
accounts for only about 1.54%, 0.53% and 1.81% of the larger drainage basin that includes
tributary drainage to the stream chemistry sites, respectively, however. Therefore the MS4
allocations for SC260, SC259 and SC257 that correspond to these percentages of the load
capacity at these stations, after accounting for the NPDES WLA, and only applies to flows at or
above median flow conditions. Nominal MS4 allocations of 1 Ib/day and 2 Ib/day TP for Kansas
River flows ranging from 76 to 100 and 51 to 75 percent flow exceedance, respectively, have
been assigned to account for incidences of localized heavy rainfall that may generate runoff
conditions when the river is at or below median flow. MS4 permittees are expected to reduce
phosphorus loading using best management practices to the maximum extent practicable.
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Figure 42. Total phosphorus TMDL for the Kansas River at Wamego (SC260).
Total Phosphorus TMDL for the Kansas River at Wamego (SC260)
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Table 23. Load capacity (TMDL) and allocations in the Kansas River at Wamego (SC260).
Current condition was developed using a total phosphorus value of 0.336 mg/L, the 2010-2016

period of record median.
Percent Flow at Current Load Wasteload Load MS4
Flow SC260 Condition | Capacity | Allocation | Allocation | Allocations
Exceedance (cfs) (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day)

95% 660.00 1,197.50 712.80 102.12 609.68 1

75% 1,140.00 | 2,068.42 1,231.20 102.12 1,127.08 2
50% 2,410.00 | 4,372.70 2,602.80 102.12 2,462.07 38.61
25% 5,050.00 | 9,162.72 5,454.00 102.12 5,269.25 82.63
10% 11,800.00 | 21,409.92 | 12,744.00 102.12 12,446.69 195.19
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Figure 43. Total phosphorus TMDL for the Kansas River at Willard (SC259).
Total Phosphorus TMDL for the Kansas River at Willard (SC259)

1000000.0

100000.0

10000.0

1000.0

100.0

Total Phosphorus (lbs/day)

10.0

1.0

0.1
0 10 20 30 40 50 60 70 80 90 100

% Flow Exceedance

MS4 Allocation ~ eesee Load Allocation

TMDL (0.2 mg/LTP) —@— Wasteload Allocation

O  Spring Loads O  Summer-Fall Loads O  Winter Loads

Table 24. Load capacity (TMDL) and allocations in the Kansas River at Willard (SC259).
Current condition was developed using a total phosphorus value of 0.300 mg/L, the 2010-2016
period of record median.

Percent Flow at Current Load Wasteload Load MS4

Flow SC259 Condition | Capacity | Allocation | Allocation | Allocations
Exceedance (cfs) (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day)

95% 688.19 1,114.86 743.24 34.33 707.91 1
75% 1,241.15 2,010.67 1,340.45 34.33 1,304.12 2
50% 2,583.22 | 4,184.81 2,789.87 34.33 2,741.00 14.54
25% 5,610.42 9,088.89 6,059.26 34.33 5,993.14 31.79
10% 12,613.36 | 20,433.65 | 13,622.43 34.33 13,516.40 71.70
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Figure 44. Total phosphorus TMDL for the Kansas River at Lecompton (SC257).
Total Phosphorus TMDL for the Kansas River at Lecompton (SC257)
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Table 25. Load capacity (TMDL) and allocations in the Kansas River at Lecompton (SC257).
Current condition was developed using a total phosphorus value of 0.347 mg/L, the 2010-2016
period of record median.

Percent Flow at Current Load Wasteload Load MS4
Flow SC257 Condition | Capacity | Allocation | Allocation | Allocations
Exceedance (cfs) (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day)

95% 690.78 1,294.38 746.04 316.74 428.30 1

75% 1,245.83 | 2,334.43 1,345.49 316.74 1,026.75 2

50% 2,592.94 | 4,858.65 2,800.38 316.74 2,438.79 44.85
25% 5,631.54 | 10,552.39 | 6,082.07 316.74 5,661.21 104.12
10% 12,660.85 | 23,723.89 | 13,673.71 316.74 13,115.75 241.22

Defined Margin of Safety: The Margin of Safety provides some hedge against the uncertainty
in phosphorus loading into the Kansas River. This TMDL uses an implicit margin of safety,
relying on conservative assumptions. Firstly, there are five endpoints that are established by this
TMDL. Secondly, the sestonic chlorophyll a and biological endpoints used to assess compliance
with the narrative criteria have to be maintained for three consecutive years before attainment of
water quality standards can be claimed. Third, because there is often a synergistic effect of
phosphorus and nitrogen on in-stream biological activity, concurrent efforts by municipal
wastewater treatment facilities to reduce nitrogen content of its wastewater should complement
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the effect of phosphorus load reduction in improving the biological condition of the Kansas
River. In addition, wasteloads were conservatively set by using design flow for municipal
facilities although most are discharging well under design flow and some wastewater treatment
facilities were assigned wasteloads when it is likely that several do not contribute any nutrient
loads.

State Water Plan Implementation Priority: Early implementation of this TMDL will focus on
wastewater treatment at the major municipal wastewater treatment facilities in the watershed
along with riparian management to effectively reduce the phosphorus loading to the Kansas
River. Additionally further reduction in wastewater phosphorus loads will occur along with
implementation of stormwater abatement practices. Due to the need to reduce the high nutrient
loads in the watershed, this TMDL will be High Priority for implementation.

Nutrient Reduction Framework Priority Ranking: Most of this watershed lies within Middle
Kansas (HUC8: 10270102) Subbasin which is among the top sixteen HUCSs targeted for state
action to reduce nutrients.

Priority HUC12s: Although this TMDL is initially driven by implementation of point source
treatment improvements, priority HUC12s within the watershed can be identified based on the
cropland areas adjacent to the streams within the watershed. Priority HUC 12s are based on
HUC12s with the highest pounds per year per acre of loading as estimated by STEPL (Table
26). The Middle Kansas River watershed was assessed as a whole versus by individual stream
chemistry contributing areas. Priority HUC12s for total phosphorus reduction appear as dark
brown in Figure 45 and are identified as: 102701020501; 102701020604; 102701020704; and
102701030510. Although this TMDL does not establish a load reduction for total nitrogen,
priority HUC12s for nitrogen reduction have been identified in order to provide Watershed
Restoration and Protection Strategy (WRAPS) groups with additional information in targeting
areas for nutrient reduction in their watershed. Priority HUC12s for total nitrogen reduction
appear as dark green in Figure 46 and are identified as: 102701020503; 102701020404;
102701020703; and 102701020808.

Table 26. HUC 12 land use and estimated total phosphorus load based on land use. High
priority HUC12s for total phosphorus (TP) and total nitrogen (TN) reduction are highlighted in
beige and green, respectively.

Pasture and
Urban | Cropland Grazing Forest | Total TP TN TP TN sC
HUC 12 L .
and Site
acres Ibs/year Ibs/acre/year

102701010201 | 3,250 1,110 13,073 7,062 | 24,495 | 9,703 | 99,978 | 0.085 0.875 | SC260
102701010202 187 1,617 9,749 3,351 | 14,904 | 5,817 | 54,635 | 0.094 0.884 | SC260
102701010207 | 2,721 4,414 5,055 3,861 | 16,040 | 8,451 | 53,182 | 0.134 0.841 | SC260
102701020209 115 9,558 11,298 1,359 | 22,330 | 26,740 | 176,641 | 0.131 0.864 | SC259
102701020504 | 680 4,366 13,897 2,246 | 21,189 | 16,288 | 137,036 | 0.105 0.885 | SC260
102701020505 | 395 4,586 11,355 681 17,018 | 16,347 | 130,401 | 0.111 0.886 | SC259
102701020506 816 9,217 13,050 1,197 | 24,280 | 25,469 | 175,615 | 0.126 0.870 | SC259
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Pasture and
HUC 12 Urban | Cropland Grazing Forest | Total TP TN TP TN S_C
Land Site
acres Ibs/year Ibs/acref/year

102701020507 847 9,861 14,060 1,205 | 25,972 | 29,525 | 204,377 | 0.126 0.870 | SC259
102701020508 256 11,973 17,468 1,348 | 31,044 | 36,832 | 256,583 | 0.125 0.871 | SC259
102701020604 | 290 11,517 8,286 1,063 | 21,156 | 29,277 | 173,726 | 0.144 0.853 | SC259
102701020701 652 9,388 16,424 1,896 | 28,360 | 29,360 | 213,199 | 0.120 0.874 | SC257
102701020704 | 6,983 5,293 2,729 1,641 | 16,647 | 13,024 | 72,221 | 0.151 0.836 | SC257
102701020807 | 1,158 7,264 10,385 2,029 | 20,836 | 21,526 | 148,092 | 0.126 0.866 | SC257
102701020902 | 8,225 1,980 6,080 2,074 | 18,359 | 7,877 | 64,729 | 0.106 0.874 | SC257
102701020903 | 2,944 4,726 12,492 3,724 | 23,886 | 17,799 | 141573 | 0.110 0.874 | SC257
102701020905 675 3,466 10,812 3,073 | 18,027 | 14,245 | 118,093 | 0.106 0.877 | SC257
102701020906 554 5,940 11,432 6,010 | 23,935 | 20,957 | 152,147 | 0.118 0.856 | SC257
102701030509 55 498 4,280 2,664 7,497 4,019 | 39,245 | 0.089 0.867 | SC257
102701030510 | 392 3,867 2,952 1,310 8,522 | 10,5632 | 62,693 | 0.142 0.845 | SC257
102701040501 | 436 7,564 16,005 9,275 | 33,281 | 28,792 | 213,105 | 0.116 0.855 | SC257
102702050705 | 2,942 4,540 19,743 4,216 | 31,441 | 20,042 | 180,740 | 0.098 0.888 | SC260

Figure 45. STEPL results for total phosphorus loading in the Middle Kansas River watershed.
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Figure 46. STEPL results for total nitrogen loading in the Middle Kansas River watershed.
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5. IMPLEMENTATION

Point Source Implementation Supporting Information: Qual2K is a steady-state model that
was utilized to evaluate nutrient responses under the hydrologic flow conditions representing the
75" and 95™ percent flow exceedance conditions in the Kansas River. The model run during the
95" percent flow exceedance value represents a critical low flow condition, where NPDES point
source contributions could be assessed for their load contributions into the Kansas River system.
Under the 75" percent flow exceedance model runs, the additional flow established a condition
that introduces additional contributions from nonpoint source loads while maintaining a
noticeable influence from the point sources. The primary purpose of the model was to assess the
contribution from discharging point sources to the Kansas River during the more critical lower
flow conditions. Model runs with additional flow were evaluated, however the additional flow in
the river overwhelms any point source signal nullifying the primary utility of the Qual2K model
in assessing point source contribution for this TMDL. The modeling assessment concluded that
the established wasteloads will likely achieve the numeric TP median concentration target of
0.200 mg/L within the Kansas River when flow conditions in the river are achieving the 75%
percent flow exceedance value. Under the modeling scenario that achieves optimal load
reductions from the discharging point sources, the TMDL watersheds contributing flow to the
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Kansas River watershed were modeled at their respective TMDL total phosphorus
concentrations. Therefore inflows contributing to the total phosphorus load within the Kansas
River reflect the TMDL endpoint concentrations for the respective nutrient TMDLSs contributing
total phosphorus loads to the Kansas River. The Qual2K model was not utilized to develop the
TMDL, rather it was utilized to support and validate that the respective wasteload allocations set
in the TMDL are appropriate to accommodate achievement of the Kansas River TP TMDL and
represent optimal conditions under low flow conditions.

Several scenarios were incorporated into the model runs for the two flow conditions, as detailed
in Figures 47 and 48. The variability of the TP concentrations are highly dependent upon the
discharge of the lakes and point source facilities, particularly during the 95" percent flow
exceedance run. The modeling scenario that represents the wasteload allocations associated with
this TMDL, is noted by the navy line with gold markers in each of the figures, noted by
“Dischargers set to Design Flow & WLA TP Concentrations + headwater & Reservoirs Reduced
to TMDL Concentrations”. The description of the scenario references the WLA calculations for
the municipal discharging wastewater facilities in the watershed, whereas industrial permitted
facilities were assigned site specific wasteload allocations relative to their nutrient loading
potential and discharge history.

During the aforementioned scenario for the 95™ percentile flow exceedance model run the TP
concentrations in the upper Kansas River are influenced by Milford Lake releases and are then
diluted by the Tuttle Lake inflows. Concentrations slightly increase in the Middle Kansas River
watershed as concentrations reach 0.200 mg/L at Lecompton. The numerous discharging
facilities influence an increase in the TP concentration in the Lower Kansas River watershed and
concentrations observed at the terminus of the watershed are just under 0.300 mg/L according to
the model. This model scenario represents the best possible condition that could be achieved
with the successful implementation of the associated wasteload allocations of the Kansas River
TMDLs during the low flow condition.

Under the respective scenario for the 75" percentile flow exceedance model run, the TP
concentrations are significantly less but the relative pattern of the concentrations throughout the
river remain similar, although muted. The increase in flow adds dilution to the system and the
TP concentrations reaching Kansas City are modeled at 0.200 mg/L under this scenario. This
scenario further validates and supports the 0.200 mg/L TP median concentration target noted in
TMDL endpoint relative to the ecoregional ALUS index assessment.

Though the modeled concentrations are steady state, when the point sources within the watershed
comply with the assigned wasteload allocations and the existing nutrient TMDLSs associated with
Milford, Tuttle, and Perry Lakes are achieved, the resulting modeled concentrations within the
Kansas River should be achieved. When this comes to fruition, the TP loading during critical
flow conditions will be optimally reduced and the numeric median target concentration of 0.200
mg/L will likely be achieved for data under all flow conditions. If the TMDL endpoints are not
achieved at this point, the focus will shift to nonpoint source load contributions associated with
higher flow conditions.
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Figure 47. Total phosphorus concentrations along the Kansas River at 95% flow exceedance —
Qual2K.
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Figure 48. Total phosphorus concentrations along the Kansas River at 75% flow exceedance —
Qual2K.
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Desired Implementation Activities

1.

2.

3.

10.

11.

Implement and maintain conservation farming, including conservation tilling, contour
farming, and no-till farming to reduce runoff and cropland erosion.
Improve riparian conditions along stream systems by installing grass and/or forest
buffer strips along the stream and drainage channels in the watershed.
Perform extensive soil testing to ensure excess phosphorus is not applied.
Ensure land applied manure is being properly managed and is not susceptible to
runoff by implementing nutrient management plans.
Install pasture management practices, including proper stock density to reduce soil
erosion and storm runoff.
Ensure proper on-site waste system operations in proximity to the main stream
segments.
Ensure that labeled application rates of chemical fertilizers are being followed and
implement runoff control measures.
Make operational changes in municipal wastewater treatment plants and implement
alternative disposal such as irrigation and, if necessary, install enhanced nutrient
reduction technology to reduce wasteloads.
Renew state and federal permits and inspect permitted facilities for permit
compliance.
Facilitate urban and construction stormwater management in the Riley, Pottawatomie
and Shawnee counties, including the cities of Manhattan and Topeka to abate
pollutant loads using best management practices to the maximum extent practicable.
The stakeholder leadership team for the Middle Kansas watershed WRAPS will
coordinate BMPs to address:

a. Livestock: vegetative filter strips, relocate feeding sites, relocate pasture

feeding sites off-stream and alternate watering system.
b. Cropland: waterways, terraces, conservation crop rotations and water retention
structures.

NPDES and State Permits - KDHE

a.

Monitor influent into and effluent from the discharging permitted wastewater
treatment facilities, continue to encourage wastewater reuse and irrigation disposal
and ensure compliance and proper operation to control phosphorus levels in
wastewater discharges.

Establish applicable permit limits and conditions after 2021, with the initial
implementation of goals and appropriate schedules of compliance for permits issued
prior.

Establish TP concentration goal of 1.0 mg/L for all mechanical municipal wastewater
treatment facilities in accordance with the WLA.

Manage the sum of WLA for the watershed to accommodate population growth as
needed.

Inspect permitted livestock facilities to ensure compliance.

New livestock permitted facilities will be inspected for integrity of applied pollution
prevention technologies.

New registered livestock facilities with less than 300 animal units will apply pollution
prevention technologies.
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h. Manure management plans will be implemented, to include proper land application
rates and practices that will prevent runoff of applied manure.

i. Reduce runoff in MS4 permitted areas through stormwater management programs.

j.  Establish nutrient reduction practices among urban homeowners to manage
application on lawns and gardens, through respective stormwater management
programs.

Nonpoint Source Pollution Technical Assistance - KDHE

a. Support Section 319 implementation projects for reduction of phosphorus runoff from
agricultural activities as well as nutrient management.

b. Provide technical assistance on practices geared to the establishment of vegetative
buffer strips.

c. Provide technical assistance on nutrient management for livestock facilities in the
watershed and practices geared towards small livestock operations, which minimize
impacts to stream resources.

d. Support the implementation efforts of the Middle Kansas WRAPS and incorporate
long-term objectives of this TMDL into their 9-element watershed plan.

e. Engage the municipalities in the watershed to discuss stormwater load trading
opportunities.

Water Resource Cost Share and Nonpoint Source Pollution Control Program — KDA-DOC
a. Apply conservation farming practices and/or erosion control structures, including no-
till, terraces, and contours, sediment control basins, and constructed wetlands.
b. Provide sediment control practices to minimize erosion and sediment transport from
cropland and grassland in the watershed.
c. Install livestock waste management systems for manure storage.
d. Implement manure management plans.

Riparian Protection Program — KDA-DOC

a. Establish or reestablish natural riparian systems, including vegetative filter strips and
streambank vegetation.

b. Develop riparian restoration projects along targeted stream segments, especially those
areas with baseflow.

c. Promote wetland construction to reduce runoff and assimilate sediment loadings.

d. Coordinate riparian management within the watershed and develop riparian
restoration projects.

Buffer Initiative Program — KDA-DOC
a. Install grass buffer strips near streams.
b. Leverage Conservation Reserve Enhancement Program to hold riparian land out of
production.

Extension Outreach and Technical Assistance — Kansas State University
a. Educate agricultural producers on sediment, nutrient, and pasture management.
b. Educate livestock producers on livestock waste management, land applied manure
applications, and nutrient management planning.
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c. Provide technical assistance on livestock waste management systems and nutrient
management planning.

d. Provide technical assistance on buffer strip design and minimizing cropland runoff.

e. Encourage annual soil testing to determine capacity of field to hold phosphorus.

f. Educate residents, landowners, and watershed stakeholders about nonpoint source
pollution.

g. Promote and utilize the WRAPS efforts for pollution prevention, runoff control and
resource management. The WRAPS coordinator is also an extension watershed
specialist that will provide technical assistance and outreach to producers for BMP
implementation. Other entities for this task include NRCS and local conservation
districts.

Timeframe for Implementation: Reduction strategies for the wastewater treatment facilities
should be evaluated by 2019 with subsequent planning, design, and construction of any
necessary enhanced treatment initiated by the next permit starting in 2022. Urban stormwater
and rural runoff management should expand in 2017 to ensure nutrients are addressed. Pollutant
reduction practices should be installed within the priority subwatersheds before 2022 with
follow-up implementation over 2022-2027.

Targeted Participants: The primary participants for implementation will be municipal
wastewater and stormwater programs, and agricultural and livestock producers operating
immediately adjacent to the Middle Kansas River and its tributaries. Watershed coordinators and
technical staff of the WRAPS, along with Conservation District personnel and county extension
agents should assess possible sources adjacent to streams. Implementation activities to address
nonpoint sources should focus on those areas with the greatest potential to impact nutrient
concentrations adjacent to the river.

Targeted Activities to focus attention toward include:

Overused grazing land adjacent to the streams.

Sites where drainage runs through or adjacent to livestock areas.

Sites where livestock have full access to the stream as a primary water supply.

Poor riparian area and denuded riparian vegetation along the stream.

Unbufferred cropland adjacent to the stream.

Conservation compliance on highly erodible areas.

Total row crop acreage and gully locations.

High-density urban and residential development in proximity to streams and tributary
areas.

Urban residents should be informed on fertilizer and waste management through their
respective municipal Stormwater Management Programs to reduce urban runoff
loads.

N~ wWNE

©

Milestone for 2023: In 2023, the municipal wastewater facilities should be fully implementing
the appropriate measures to decrease the phosphorus content of their wastewater. At that point in
time, phosphorus data from the Middle Kansas River stream chemistry stations (SC260, SC259
and SC257) should show indication of declining concentrations relative to the pre-2016 data,
particularly during normal flow conditions.
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Delivery Agents: The primary delivery agents for program participation will be municipalities
within the watershed, KDHE, and the Middle Kansas WRAPS.

Reasonable Assurances:
Authorities: The following authorities may be used to direct activities in the watershed to
reduce pollution:

1.

Funding:

K.S.A. 65-164 and 165 empowers the Secretary of KDHE to regulate the discharge of
sewage into the waters of the state.

K.S.A. 65-171d empowers the Secretary of KDHE to prevent water pollution and to
protect the beneficial uses of the waters of the state through required treatment of
sewage and established water quality standards and to require permits by persons
having a potential to discharge pollutants into the waters of the state.

K.S.A. 2002 Supp. 82a-2001 identifies the classes of recreation use and defines
impairment for streams.

K.A.R. 28-16-69 through 71 implements water quality protection by KDHE through
the establishment and administration of critical water quality management areas on a
watershed basis.

K.S.A. 2-1915 empowers the Kansas Department of Agriculture, Division of
Conservation to develop programs to assist the protection, conservation and
management of soil and water resources in the state, including riparian areas.

K.S.A. 75-5657 empowers the Kansas Department of Agriculture, Division of
Conservation to provide financial assistance for local project work plans developed to
control nonpoint source pollution.

K.S.A. 82a-901, et. seq. empowers the Kansas Water Office to develop a state water
plan directing the protection and maintenance of surface water quality for the waters
of the state.

K.S.A. 82a-951 creates the State Water Plan Fund to finance the implementation of
the Kansas Water Plan, including selected Watershed Restoration and Protection
Strategies.

The Kansas Water Plan and the Kansas Regional Planning Area plan provide the
guidance to state agencies to coordinate programs intent on protecting water quality
and to target those programs to geographic areas of the state for high priority
implementation.

The State Water Plan annually generates $12-13 million and is the primary funding

mechanism for implementing water quality protection and pollution reduction activities in the
state through the Kansas Water Plan. The state water planning process, overseen by the Kansas
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Water Office, coordinates and directs programs and funding toward watershed and water
resources of highest priority. Typically, the state allocates at least 50% of the fund to programs
supporting water quality protection. This watershed and its TMDL are located within a High
Priority area and should receive support for pollution abatement practices that lower the loading
of sediment and nutrients.

Effectiveness: Use of Biological Nutrient Removal technology has been well established to
reduce nutrient levels in wastewater, including phosphorus. Additionally, nutrient control has
been proven effective through conservation tillage, contour farming and use of grass waterways
and buffer strips. In addition, the proper implementation of comprehensive livestock waste
management plans has proven effective at reducing nutrient runoff associated with livestock
facilities.

6. MONITORING

Future stream chemistry sampling will continue at SC260, SC259 and SC257 with sestonic
chlorophyll a monitoring occurring at SC260 and SC257. Monitoring of tributary levels of TP
for streams with existing KDHE monitoring stations will continue. Monitoring of TP should be
a condition of the MS4 permits within the TMDL watershed.

Macroinvertebrate sampling will continue in the Kansas River at Wamego (SB260) and in the
Kansas River at Lecompton (SB257). Macroinvertebrate sampling will also continue in the
Kansas River above and below Topeka at SB371 and SB272, respectively, and possibly at other
accessible locations in the river. If the biological endpoints are achieved over 2023-2027 at
SB260, SB371, SB372 and SB257, the conditions descried by the narrative nutrient criteria will
be viewed as attained and the Kansas River at Wamego (SC260), Willard (SC259) and
Lecompton (SC257) will be moved to Category 2 on the 2028-303(d) list.

Once the water quality standards are attained, the adjusted ambient phosphorus concentrations in
the Kansas River at Wamego (SC260), Willard (SC259) and Lecompton (SC257) will be the
basis for establishing numeric phosphorus criteria through the triennial water quality standards
process to protect the restored biological and chemical integrity of the reaches of the Middle
Kansas River.

7. FEEDBACK

Public Notice: An active Internet Web site is established at
http://www.kdheks.gov/tmdl/planning_mgmt.htm to convey information to the public on the
general establishment of TMDLs and specific TMDLs for the Kansas-Lower Republican River
Basin. This TMDL was posted to this site on November 1, 2016 for public review.

Public Hearing: A Public Hearing on the Middle Kansas River Basin TMDL was held in
Topeka, Kansas on November 17, 2016 to receive comments on this TMDL,; there was one
attendee. Comments on this TMDL were received from the City of Manhattan.

68


http://www.kdheks.gov/tmdl/planning_mgmt.htm

Milestone Evaluation: In 2023, evaluation will be made as to the degree of implementation that
occurred within the TMDL watershed. Subsequent decisions will be made through the WRAPS
regarding the non-points source implementation approach and follow up of additional
implementation in the watershed.

Consideration for 303(d) Delisting: The Kansas River at Wamego (SC260), Willard (SC259)
and Lecompton (SC257) will be evaluated for delisting under Section 303(d), based on the
monitoring data over the period 2023-2027. Therefore, the decision for delisting will come
about in the preparation of the 2028 303(d) list. Should modifications be made to the applicable
water quality criteria during the ten-year implementation period, consideration for delisting,
desired endpoints of this TMDL, and implementation activities may be adjusted accordingly.

Incorporation into the TMDL Vision Process, Water Quality Management Plan and the
Kansas Water Planning Process: Under the current version of the Kansas TMDL Vision
Process, the next anticipated revision would come in 2022, which will emphasize
implementation of WRAPS activities and reduction of nutrients in wastewater developed by
NPDES facilities. At that time, incorporation of this TMDL will be made into the WRAPS
watershed plans. Recommendations of this TMDL will be considered in the Kansas Water Plan
implementation decisions under the State Water Planning Process for Fiscal Years 2017-2025.

Developed 12/16/2016
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Appendix A. Kansas Ecoregions as defined in the Kanas Reference Stream Report (KDHE,
2010) and tables of stream biology and stream chemistry stations used to generate the total
phosphorus/ALUS Index and total phosphorus/chlorophyll a relationships.

Figure Al. Kansas Ecoregions as defined in the Kansas Reference Stream Report (KDHE,
2010). The Kansas River watershed is dlmmed
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Table A1l. KDHE Stream Biology (SB) and Stream Chemistry (SC) sites used to develop the
total phosphorus vs. ALUS Index relationship.

SBSite | SC Site Eco'fez o SBSite | SCSite Eco'fez .
SB543 | SC543 K2 SB315 | SC532 K4
SB218 | SC218 K2 SB367 | SC538 K4
SB269 | SC269 K2 SB212 | SC212 K4
SB014 | SC014 K2 SB251 | SC251 K4
SB268 | SC268 K2 SB370 | SC648 K4
SB346 | SC730 K2 SB378 | SC501 K4
SB232 | SC232 K2 SB254 | SC254 K4
SB260 | SC260 K2 SB264 | SC264 K4
SB531 | SC531 K4 SB503 | SC503 K4
SB357 | SC582 K4 SB257 | SC257 K4
SB719 | SC719 K4 SB233 | SC234 K4
SB726 | SC726 K4 SB234 | sC234 K4
SB217 | SC217 K5 SB299 | SC299 K5
SB289 | SC289 K5 SB368 | SC556 K5
SB559 | SC559 K5 SB213 | SC213 K5
SB718 | SC718 K5 SB266 | SC266 K5
SB206 | SC206 K5 SB267 | SC267 K5
SB745 | SC745 K5 SB325 | SC208 K5
SB360 | SC554 K5 SBI106 | SC106 K5
SB128 | SC128 K5 SB273 | SC273 K5
SB277 | SC277 K5 SB520 | SC520 K5
SB364 | SC207 K5 SB205 | SC205 K5
SB098 | SC098 K5 SB270 | SC270 K5
SB105 | SC106 K5 SB274 | SC274 K5
SB215 | SC215 K5 SB109 | SC109 K5
SB568 | SC568 K5 SB683 | SC683 K5
SB214 | SC214 K5 SB299 | SC299 K5
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Table A2. KDHE Stream Chemistry (SC) sites used to develop the total phosphorus vs.
chlorophyll a relationship.

SC KS SC KS

Site Ecoregion Site | Ecoregion
SC011 K4 SC654 K2
SC201 K5 SC656 K2
SC212 K4 SC673 K2
SC214 K5 SC680 K2
SC215 K5 SC684 K5
SC217 K5 SC686 K5
SC218 K2 SC687 K5
SC233 K4 SC689 K5
SC251 K4 SC711 K5
SC252 K4 SC714 K5
SC254 K4 SC718 K5
SC257 K4 SC719 K4
SC260 K2 SC726 K4
SC268 K2 SC731 K4
SC274 K5 SC745 K5
SC509 K4 SC750 K5
SC521 K5 SC752 K5
SC529 K2 SC757 K5
SC531 K4 SC759 K5
SC535 K2
SC538 K2
SC553 K2
SC559 K5
SC562 K5
SC564 K5
SC583 K5
SC601 K5
SC617 K5
SC621 K5
SC630 K5
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Appendix B. NPDES permitted facilities in the Middle Kansas River watershed.

Table B1. NPDES permitted facilities in the SC260, SC259 and SC257 watersheds with
wasteload allocations. Facilities prohibited from discharging the watershed are assigned a zero
design flow and zero wasteload allocation. Facilities allowed to discharge but are not expected

to contribute TP are assigned a TP concentration of zero and a wasteload allocation of zero.
*Design flow is not specified in the NPDES permit.

NPDES KS . Design | Anticipated TP | '~ WLA | TPWLA
. . . Permit SC - Daily Annual
Permitee Permit Permit Type . . Flow Concentration
4 4 Expires Site (MGD) (mg/L) Load Load
g (Ibs/day) | (Ibslyear)
. M-KS51- Municipal 3
City of Ogden KS0099635 0002 Cell Lagoon 9/30/19 SC260 0.45 2 7.52 2,744.80
Midwest
Concrete KSG110125 "F*,ng’f' Coage?:ﬁ;m 93017 | sc2e0 | * 0 0 0
Charlson Road
Penny’s .
Concrete, Inc. | KsSGlio190 | “KS38- | ReadyMix | g.0,7 | goog |« 0 0 0
PRO3 Concrete Plant
Manhattan
Midwest
Concrete I-KS38- Dry Batch N
Manhattan 4% KSG110127 PR02 Concrete Plant 9/30/17 | SC260 0 0 0
Street
Kansas State 1-KS38- .
University KS0094811 Co02 Cooling Loop | 11/30/20 | SC260 * 0 0 0
Tuttle Terrace | 5500576 | C-KS38- Discrll\;crmin 2 | 53117 | sc2e0 | 0 n/a 0 0
Trailer court NOO09 ging
Cell Lagoon
Terra Heights M-BB25-
Riley County KS0086118 0005 3 Cell Lagoon 9/30/20 SC260 0.0135 2 0.23 83.95
Lakeside C-BB25- Non
o KSJ000592 Discharging 2 2/28/21 SC260 0 n/a 0 0
Association NO02
Cell Lagoon
Riley County Non
Sewer District | q000609 | M-BB25- | pycoparging2 | 43021 | sc2e0 | o n/a 0 0
Longhorn NOO5 Cell Lagoon
Addition 9
KDWP&T M-KS38- Non
Tuttle Creek KSJ000405 NOO1 Discharging 2 9/30/17 SC260 0 n/a 0 0
Cell Lagoon
Rocky Ford C-BB25-
Trailer Court KS0079201 0004 2 Cell Lagoon 6/30/20 SC260 0.0163 2 0.27 98.55
McCall, Inc. | Ksoog12es | ' KS38 Cooling 5/31/20 | SC260 | 0.01 0.2 0.017 6.21
coo1 Tower
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NPDES KS Permit sC Design | Anticipated TP TFI)DZ\i/ILA TAPn\rIXJI;IA
Permitee Permit Permit Type : - Flow Concentration y
M 4 Expires Site (MGD) (mg/L) Load Load
g (Ibsiday) | (lbslyear)
City of M-KS38- Activated
Manhattan KS0036714 0001 Sludge 10/31/19 | SC260 11 1 91.91 33,547.15
WWTP Aerobic
Walnut Grove C-KS66- One Pkg.
Mobile Home KS0092061 Activated 12/31/20 | SC260 0.03 2 0.50 182.50
0003
Park - Brooks Sludge
Walnut Grove C-KS66- Two Pkg.
Mobile Home KS0092053 Activated 12/31/20 | SC260 0.03 2 0.50 182.50
. 0002
Park - Brensing Sludge
. Activated
City of St. M-KS66-
George WWTP KS0099139 0002 Sludgg 12/31/19 | SC260 0.12 1 1.00 365.00
Aerobic
Wabaunsee Reverse
County Rural 1-KS01- .
\Water District KS0095443 POOL Qsmoss 9/30/20 | SC260 0.1 0.2 0.17 62.05
Discharge
#2
Hamm - 1-KS67-
Dedonder £#73 KS0087394 POO4 Quarry 7/31/19 | SC259 * 0 0 0
Midwest
Concrete - KsG110129 | 'KS74- DryBatch | g50/17 | scosg * 0 0 0
PRO1 Concrete Plant
Wamego
St. Marys
Groundwater | KS0090280 | KS67- | Groundwater | .05 | geong | 030 0.2 0.50 18250
L PO05 Remediation
Remediation
Pottawatomie 1-KS05- Reverse
County RWD # KS0095591 Osmosis 6/30/20 | SC259 0.076 0.2 0.13 47.45
PO02 .
4 Discharge
St. Mary's M-KS67- Non
. y KSJ000394 Discharging 2 | 10/31/17 | SC259 0 n/a 0 0
College NOO1
Cell Lagoon
City of M-KS64- Municipal 3
Rossville KS0046477 0001 Cell Lagoon 9/30/15 | SC259 0.17 2 2.84 1,036.60
City of St. M-KS67- Activated
Marys KS0020974 0001 Sludge 12/31/15 | SC259 0.5 1 4.18 1,525.70
WWTP Aerobic
City of M-KS74- Activated
Wamego KS0092266 0002 Sludge 4/30/20 | SC259 0.75 1 6.27 2,288.55
WWTP Aerobic
. M-KS05- Municipal 4
City of Belvue KS0046370 0001 Cell Lagoon 9/30/20 | SC259 0.038 2 0.63 229.95
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NPDES KS Permit sC Design | Anticipated TP TFI)DZ\i/ILA TAPn\rIXJI;IA
Permitee Permit Permit Type - . Flow Concentration Y
M 4 Expires Site (MGD) (mg/L) Load Load
9 (Ibs/day) | (Ibslyear)
Westar Energy 1-KS67- Industrial:
Jeffrey Energy KS0100552 PO06 Electrical 5/31/18 | SC259 2.96 0.8 19.78 7,219.71
Center Generator
C-KS58- Non
Spirit Lake LLC KSJ000567 Discharging 1 | 1/31/17 | SC257 0 n/a 0 0
NOO02
Cell Lagoon
Western Hills C-KS72- . Non_
KSJ000573 Discharging 2 | 10/31/17 | SC257 0 n/a 0 0
Golf Course NO15
Cell Lagoon
East Side C-KST72- Non
Baptist Church KSJ000183 NO16 Discharging 1 | 11/30/17 | SC257 0 n/a 0 0
Cell Lagoon
Northside C-KS72- Non
Church of KSJ000574 Discharging 1 | 8/31/17 | SC257 0 n/a 0 0
. NO17
Christ Cell Lagoon
Ball Custom C-KST72- Non
. KSJ000164 Discharging 1 | 11/30/16 | SC257 0 n/a 0 0
Kitchens NO20
Cell Lagoon
Turnpike
KTA-Topeka |\ onog5g85 | C-KST2 | gorvice Area | 9/30/20 | sc257 | 0.041 2 0.69 251.85
Service Area 0001
3 Cell Lagoon
Northview Mobile Home
Mobile Home | Ksoi1gses | CKS72- | ParkiSeptic | o000 | seos7 | 0.004 2 0.067 24.46
0003 Tank/Sand
Court -
Filter
. Mobile Home
Northridge ) .
Mobile Home | Ksoitger1 | CKS72- | ParkiSeptic | 5004 | sco57 | 0.005 2 0.084 30.66
0007 Tank/Sand
Park .
Filter
Kansas Sand & I-KS72- Ready Mix
Concrete, Inc. | <SCMOI6 | “ppoz | Concrete Plant | Y307 | SC257 ¥ 0 0 0
SIS I-KS72- Dry Batch
Supply of KSG110176 i Concrete Plant | 9/30/17 | SC257 * 0 0 0
Topeka
Central Mix
Oldcastle I-KS72-
Precast, Inc. KSG110196 PRO7 Precase 9/30/17 | SC257 * 0 0 0
Concrete Plant
Hamm - 1-KS86-
Grantville #77 KS0117463 POOL Quarry 12/31/16 | SC257 * 0 0 0
Drinking
Douglas Co. 1-KS98-
RWD No. 3 KS0097829 PO03 Wﬁt:g;oF::m 12/31/16 | SC257 0.05 0.2 0.084 30.66
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NPDES KS Permit sC Design | Anticipated TP TFI)DZ\i/ILA TAPn\rIXJI;IA
Permitee Permit Permit Type - . Flow Concentration Y
M 4 Expires Site (MGD) (mg/L) Load Load
g (Ibsiday) | (lbslyear)
Farview Farms I-KS72- AL
Meat Compan KSJ000504 NOOL Discharging 1 | 11/30/17 | SC257 0 n/a 0 0
pany Cell Lagoon
Hill's Science & 1-KS72- Non
Technology KSJ000215 Discharging 1 | 12/31/17 | SC257 0 n/a 0 0
NO23
Center Cell Lagoon
Lecompton 1-KS33- Drinking
Iron/Manganese KS0099473 Water Plant 1 | 12/31/15 | SC257 0.003 0.2 0.005 1.83
PO01
Plant Cell Lagoon
Westar Energy - 1-KS72- Industrial:
Tecumseh KS0079731 Electrical 12/31/15 | SC257 0.72 0.2 1.20 438.00
BO01
Energy Center Generator
. Industrial: Pet
Hill's Pet I-KS72-
ittt i KS0003077 CO05 Food 2/28/20 | SC257 0.68 0.2 1.14 416.10
Manufacturing
Industrial: Rail
BNSF Railway I-KS72- Car
Co. - Topeka KS0001694 POOL Maintenance 2/28/15 | SC257 0.66 0.2 1.10 401.50
Terminal
Drinking
Topeka Water I-KS72- Water Plant
Treatment Plant KS0087262 PO16 Filter 12/31/15 | SC257 0.47 0.2 0.79 288.35
Backwash
Goodyear Tire I-KS72- Industrial: Tire
& Rubber Co. KS0001643 PO02 Manufacturing 12/31/15 | SC257 1.20 2 20.05 7,318.25
Industrial:
Futamura USA, | - so003004 | KST2- 1 celiophane | 12131716 | sc257 | 1.94 2 3242 | 1183330
Inc., Inc. PO09 .
Manufacturing
USD #345 M-KS72- Non
North Fairview KSJ000389 Discharging 2 | 1/31/17 | SC257 0 n/a 0 0
NO04
School - Topeka Cell Lagoon
Eagle Ridge M-KS72- Non
Village WWTP KSJ000390 NO10 Discharging 2 | 8/31/17 | SC257 0 n/a 0 0
Cell Lagoon
USD #345 M-KS72- Non
Seaman Middle KSJ000392 Discharging 3 | 1/31/17 | SC257 0 n/a 0 0
NO13
School Cell Lagoon
Shawnee Co. M-KS72- Non
M.S.D. #65 - KSJ000393 NO21 Discharging 2 | 12/31/17 | SC257 0 n/a 0 0
Deerbrook Cell Lagoon
City of Silver M-KS69- Municipal 3
Lake KS0079260 0001 Cell Lagoon 6/30/20 | SC257 0.197 2 3.29 1,200.85
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NPDES KS Permit sC Design | Anticipated TP TFI)DZ\i/ILA TAPn\rIXJI;IA
Permitee Permit Permit Type : - Flow Concentration y
M 4 Expires Site (MGD) (mg/L) Load Load
9 (Ibs/day) | (Ibslyear)
USD #345 M-KST72-
Seaman Sr. KS0080098 0018 2 Cell Lagoon | 6/30/20 | SC257 0.025 2 0.42 153.30
High
Shawnee M-KS72-
County S.D. #2 KS0116556 0024 3 Cell Lagoon | 9/30/20 | SC257 | 0.0417 2 0.70 255.50
—Indian Cr
Shawnee North M-KS72- Activated
Community KS0117561 Sludge 4/30/20 | SC257 | 0.0125 2 0.21 76.65
0006
Center Package Plant
USD #450 M-KST72-
Shawnee KS0078956 4 Cell Lagoon | 12/31/20 | SC257 0.030 2 0.50 182.50
- 0014
Heights
Sherwood M-KS72- Activated
Regional KS0117731 0027 Sludge 6/30/20 | SC257 2.4 1 20.05 7,318.25
WWTP Aerobic
Topeka M-KS72- Activated
(Oakland) KS0042722 1001 Sludge 12/31/08 | SC257 16 1 133.68 48,793.20
WWTP Anaerobic
Activated
Topeka North | gngg9794 | M-KST2- Sludge 1213119 | sc257 | 12 1 10026 | 36,594.90
WWTP 1002 .
Aerobic
. M-KS58-
City of Perry KS0029084 0001 3 Cell Lagoon | 12/31/16 | SC257 0.112 2 1.87 682.55
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