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Issue

Watershed Restoration and Protection efforts are
needed to address a variety of water quality and water
resource concerns such as achieving Total Maximum
Daily Loads (TMDL), Nutrient Reduction goals, develop-
ment of Source Water Protection Plans, reduction of
sedimentation in reservoirs and lakes, and protection or
restoration of wetland and riparian habitats.

Description

There are three federal reservoirs in the Neosho basin:
Marion, Council Grove and John Redmond. All are oper-
ated by the U.S. Army Corps of Engineers (Corps) and
all are used for public water supply programs that serve
numerous cities and rural water districts. The reservoirs
are also managed by the Corps for flood control and rec-
reation. Two additional water supply reservoirs are in the
basin: Council Grove City Lake and Parsons City Lake.
Both lakes provide localized water supply and have addi-
tional benefits including recreation.

All three federal reservoirs, and many streams and tribu-
taries that connect them, are experiencing water quality
impairments. Fecal coliform bacteria and low levels of
dissolved oxygen (D.O.) are the most prevalent stream
impairments. Sedimentation and eutrophication are the
most prevalent reservoir and lake impairments.

Sedimentation is a major water quantity concern, par-
ticularly in reservoirs where the state owns storage for
the Water Marketing Program, or where an assurance
district owns storage. See Surface Water Management
Policy for a description of these programs. As sediment
accumulates in a reservoir's multi-purpose pool, the ca-
pacity for water supply storage is reduced. Figure 1
shows the estimated percent of multipurpose pool ca-
pacity lost since construction, including water supply
storage, to sediment deposition in federal reservoirs in
the Neosho basin.

Reservoir sedimentation is a result of soil erosion from
the land surface and from stream channels and banks.
In most Kansas watersheds, this natural process has
been accelerated due to changes in land cover and the
modification of stream channels to accommodate agri-
cultural, urban and other land uses. Growing evidence
shows that a significant source of sediment in streams is
generated from stream channels and edge of field gul-
lies. Streambank erosion can contribute nutrients, such
as phosphorus, which can cause water quality impair-
ments.
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Figure 1. Loss of Reservoir Capacity

Programs are available through state and federal agen-
cies to restore riparian areas and streams. However,
more targeted planning is needed to restore the areas
with the greatest potential to improve the health of the
watershed and extend the life of our reservoirs.

Loss of capacity in John Redmond Reservoir is the most
pressing issue among the three federal reservoirs be-
cause it provides cooling water to Wolf Creek Nuclear
Power Plant. Efforts are underway to determine the
sources of sediment and to identify actions most likely to
result in improvement in long term reservoir storage ca-
pacity. These efforts are described in other parts of this
section.

When this basin priority issue was approved in 2009, the
following recommendations were made to address wa-
tershed restoration and protection needs in the Neosho
basin.

Recommended Actions

1. Continue development and support of local Water-
shed Restoration and Protection (WRAPS) groups,
with technical assistance from state and federal
agencies to develop management plans. Coordinate
funding sources to address highest priority problems
first. Focus state resources towards high priority wa-
tersheds, particularly those that include high priority
TMDLs, high biological priority, and source water
protection.

2. Target resources to the improvement and manage-
ment of riparian areas in priority watersheds.

3. Coordinate with the Kansas Department of Wildlife
and Parks and other organizations and agencies to
prevent the spread of Zebra mussels in the basin.



http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/KWP_Volume_III.htm
http://www.kwo.org/ReservoirInformation/Reservoir%20Information.htm
http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/KWP_VolumeII.htm
http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/KWP_VolumeII.htm
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4. Continue cooperative inter-state efforts to improve
water resource conditions in the entire Neosho/
Grand River Lake of the Cherokees watershed.

5. Complete the Corps John Redmond Feasibility study
and incorporate results into WRAPS and other coop-
erative planning efforts.

6. Work with local governments; including conservation
districts, local environmental protection programs,
and stormwater utilities to develop and implement
comprehensive urban stormwater and source water
management plans.

7. Continue public outreach efforts to educate the pub-
lic and landowners about the benefits of best man-
agement practices.

8. Encourage other agencies and entities in partner-
ships and participation to support WRAPS initiatives,
activities and funding.

Since 2009, substantial progress has been made in the
implementation of these recommendations. This update
provides additional information about recent activities
and data acquisition.

Figure 2. John Redmond Boat Ramp. Photo courtesy KWO.

Recommendation: Continue development and sup-
port of local Watershed Restoration and Protection
(WRAPS) groups, with technical assistance from
state and federal agencies to develop management
plans. Coordinate funding from among sources to
address highest priority problems first. Focus state
resources towards high priority watersheds, particu-
larly those that include high priority TMDLs, high
biological priority and source water protection.

Water Quality Impairments and Total Maximum Daily
Loads

Water quality protection and improvement is most effec-
tively addressed at the watershed level, using regulatory
and non-regulatory programs. Surface water quality
monitoring is conducted to assess the level of pollutants
in the water and the health of the biological community.
If monitoring indicates that a river segment or other wa-
ter body is consistently violating surface water gquality
standards, the water is classified as water quality im-
paired. Water bodies not meeting water quality stan-
dards for their designated use(s) are identified on the
303(d) list. The 303(d) list is used to identify those wa-
ters targeted for the development of Total Maximum
Daily Loads (TMDLS).

A TMDL is the maximum amount of a pollutant that a
water body can receive without exceeding water quality
standards. Since pollution can arrive via point and non-
point sources, the TMDL process distributes responsibil-
ity for the pollutant load reductions among both contrib-
uting sources. TMDLs are assigned high, medium, or
low priority status for implementation. High priority
TMDLs are targeted for financial assistance programs.
Medium priority TMDLs are addressed if resources are
available after high priority TMDL needs are satisfied.
Low priority TMDLs are monitored to track their status
and are addressed last.®

There are 77 approved TMDLs within the Neosho basin
that describe the strategies and goals to reduce pollution
to achieve water quality standards. Of these, 17 are high
priority for implementation. The Kansas Department of
Health and Environment (KDHE) develops TMDLs on a
basin-by-basin approach and will revisit existing TMDLs
and develop new TMDLs within the Neosho basin in
2013.

Among the streams, dissolved oxygen depletion, zinc,
total phosphorus and copper cause the greatest num-
bers of impairments. Among the lakes, eutrophic condi-
tions indicative of excessive algae production are the
predominant cause of impairment. Other pollutants limit-
ing use of the Neosho River Basin streams include
atrazine, biological stressors, pH, lead, sulfate, total sus-
pended solids and excessive temperatures. Perchlorate,
siltation, lead and copper caused additional lake and
wetland impairments. Each parameter causing impair-
ment requires a TMDL. Several additional TMDLs were
approved in 2009 by the Environmental Protection
Agency.



http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/Vol_III_Docs/NEO/NEO_Atlas/map_ne_KWP_Surface_Water_061608_tr.pdf
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Spring River Metals TMDL Review

Spring River (HUC 11070207) and its tributaries in the
far southeastern part of the basin, including Shoal
Creek, Short Creek, Shawnee Creek, Turkey Creek and
Center Creek in Cherokee County, are a valuable bio-
logical resource in the basin, providing habitat for many
unique and some threatened or endangered species. Of
particular concern are mussel populations that have
been in decline since the start of heavy metal mining.
Due to historic mining activities in the area, these waters
are contaminated by lead, zinc, copper and cadmium.
TMDLs have been developed for these streams. The
ultimate endpoint for these TMDLs is to achieve the es-
tablished metals criteria for the Aquatic Life Use of the
Spring River and its tributaries under the Kansas Water
Quality Standards. However, because of the interdepen-
dency of the water quality criteria, total hardness and
flow, the endpoints desired for the metal concentrations
seen in the Spring River and its tributaries will vary with
flow condition. In addition, biological endpoints are in-
cluded. See KDHE TMDL website Neosho River basin
Total Maximum Daily Load for a complete description of
this TMDL.?" http://www.kdheks.gov/tmdl.

Dissolved Oxygen TMDL Priority Review

KDHE completed a regional study of dissolved oxygen
(D.O.) conditions and causes of low levels during 2007.
As a result of this evaluation, KDHE recommended that
several D.O. TMDLs be moved from high priority to me-
dium priority (Turkey and Mud creeks), the Neosho Ba-
sin Advisory Committee (BAC) concurred with this rec-
ommendation and priorities have been modified.

Table 1-High Priority TMDLs

HUC

Map Water-
ID Waterbody Impairments sheds
1 |Marion Lake E 11070202
2 | Council Grove Lake E, Silt 11070201
3 |Olpe City Lake E, Silt 11070201
4 | Turkey Creek Near Joplin, MO Cd, Cu, Pb, Zn 11070204
5 |Shoal Creek Near Galena Pb, Zn 11070207
6 |Spring River Near Baxter Springs | Bio, Cu, Pb, Zn 11070207
7 |Labette Creek Near Labette DO 11070205
8 |Spring River Near Crestline Bio, Cu, Pb, Zn 11070207
9 |Shawnee Creek Near Crestline |Cd, Cu, DO, Pb, Zn | 11070207
10 |Short Creek Near Galena Cd, Cu, Pb, Zn 11070207
11 |Labette Creek Near Chetopa DO 11070205
12 |Cherry Creek Near Faulkner DO 11070205
13 | Turkey Creek Near Le Roy DO, FCB 11070204
14 |Eagle Creek Near Olpe DO 11070201
15 |Mud Creek Near Marion FCB 11070202
16 |Bachelor Creek Near Labette DO 11070205
17 |Eagle Creek Near Hartford DO 11070201

Key:

DO: Low dissolved oxygen in upper 3 meters of water column over

deepest location in water body

E: Eutrophication, biological community impacts and excessive nu-
trient/organic loading

FCB: Fecal Coliform Bacteria

E. Coli: Indicator bacteria with FCB

HUC: U.S. Geologic Survey Hydrologic Unit Code

Silt: Observed siltation and/or chronic turbidity that impacts develop-
ment of trophic state

Cd: Cadmium

Pb: Lead
Cu: Copper
Zn: Zinc

Bio: Biology

~~— High Priority Stream
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High Priority Wildife Area/Wetland
7% High Priority Lake
{72 High Priority TMDL Areas

[ Tribal Land
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Table 1 provides information on rivers and lakes within
the basin that are designated high priority for TMDL im-
plementation following the recommendations of moving
several of the currently listed high priority D.O. TMDLSs to
medium priority and the 2009 revisions. Figure 3 shows
the location of these watersheds within the basin.

Surface Water Nutrient Reduction

The impacts of nutrients originating in Kansas have been
well documented — Gulf of Mexico hypoxia, excessive
productivity in Kansas and downstream reservoirs, and
taste and odor problems in drinking water from reser-
voirs. Reduction and control of nutrients is needed to
begin mitigating those impacts. Nutrient sources within
the basin include both point and nonpoint sources. The
major point sources in the basin include large wastewa-
ter treatment plants, which are regulated under the Na-
tional Pollutant Discharge Elimination System (NPDES)



http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/Vol_III_Docs/NEO/NEO_Atlas/map_ne_KWP_HUC8_051408_tr.pdf
http://www.kdheks.gov/tmdl/index.htm
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(Figure 4).) Neosho basin water quality is also a con-
cern in Oklahoma, particularly for nutrient loading in the
Grand River and Grand Lake of the Cherokees. Several
interstate watershed groups have been formed to de-
velop regional strategies to implement restoration and
protection objectives.

Neosho Basin
Major Wastewater Treatment Plants

[FE Wastewater Treatment Flant

Figure 4. Neosho Basin Major Wastewater Treatment Plants

Nonpoint sources of pollution include agricultural, subur-
ban and urban areas. Table 2 shows the relative contri-
bution of point and nonpoint sources in the Neosho ba-
sin for total phosphorus (TP) and total nitrogen (TN)
leaving the state. The Kansas Surface Water Nutrient
Reduction Plan,*® developed by KDHE, outlines a state-
wide strategy for reducing the export of TN and TP in
surface waters leaving the state. This involves additional
reductions in nutrients from point source discharges
through the NPDES Program and reductions in nonpoint

Table 2
Neosho Nutrient Reduction Data
Source: KDHE Bureau of Water — February 14, 2006
Statewide Perspective
State % of State
Parameter Total | Neosho Total
TN Leaving State (Ton/yr) 51,000 | 9,260 18
TP Leaving State (Ton/yr) 7,700 832 11
Point Source TN (Ton/yr) 9,215 583 5
Point Source TP (Ton/yr) 1,925 231 7
Nonpoint Source TN (Ton/yr) | 41,785 | 8,677 22
Nonpoint Source TP (Ton/yr) | 5,775 601 12
Basin Perspective
Parameter Total PS PS % NPS NPS%
TN (Ton/yr) 9,260 | 583 6 8,677 94
TP (Ton/yr) 832 231 28 601 72

sources through development and implementation of
WRAPS. The Nutrient Reduction Plan includes Improve-
ment Potential Index (IPI) maps for Kansas counties for
TP and TN reductions (see maps in Water Quality Policy
Section). In the Neosho basin, Cherokee and Labette
counties showed the highest improvement potential for
TP and TN.

Source Water Assessment Program®

Source Water Assessments were completed for all pub-
lic water supplies across the state, either by the public
water supplier or utility, or KDHE, in 2004. Source water
may be ground water in the form of wells, surface water
intakes on rivers and streams, or a combination of these.
Source water assessments involve delineation of the
source water assessment area, an inventory of potential
contamination sources within the delineated area, and a
susceptibility analysis and score. Assessments use a
standardized system to identify all potential sources of
pollution to surface and ground water within the contrib-
uting watershed, and conduct a susceptibility analysis to
evaluate the threat from each potential pollutant to the
water supply. A susceptibility score generated from the
susceptibility analysis indicates whether the susceptibil-
ity range is low, moderate, or high for potential threats of
contamination in an assessment area.

KDHE provided public water suppliers susceptibility
scores in the following contaminant categories: microbi-
ological, nitrates (applicable for ground water only), pes-
ticides, inorganic compounds, synthetic organic com-
pounds, volatile organic compounds, sedimentation
(surface water only), and eutrophication-phosphorus
(surface water only).

Of the 37 public water suppliers using ground water in
the Neosho basin, 68% had low susceptibility scores and
32% had moderate scores. Of public water suppliers us-
ing surface water, 32% had low scores, 53% had moder-
ate scores and 16% had high scores. The most com-
monly identified problems with groundwater were inor-
ganic compounds, pesticides and nitrates. The most
commonly identified problems with surface water were
pesticides, microbial contamination and inorganic com-
pounds. Of the 56 public water suppliers in the basin
which treat raw water, 19 use surface water, 37 use
ground water and one uses alluvial wells. Most residents
in the basin get their water from the Cottonwood, Neo-
sho, or Spring Rivers, groundwater, or from one of the
three major federal reservoirs. Groundwater is a signifi-
cant source in the southeastern part of the basin.



http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/Vol_III_Docs/NEO/NEO_Atlas/map_ne_KWP_basemap_013008_tr.pdf
http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/KWP_VolumeII.htm
http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/KWP_VolumeII.htm
http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/Vol_III_Docs/NEO/NEO_Atlas/map_ne_KWP_Surface_Water_061608_tr.pdf
http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/Vol_III_Docs/NEO/NEO_Atlas/map_ne_KWP_Surface_Water_061608_tr.pdf
http://www.kwo.org/Kansas%20Water%20Plan/SWP/KWP_2008/Vol_III_Docs/NEO/NEO_Atlas/map_ne_KWP_PWS_012908_tr.pdf
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For communities using groundwater, development of a
wellhead protection plan is recommended. For communi-
ties using surface water, the development of a WRAPS
is the best mechanism to ensure water quality protection
for their public water supply. The Neosho basin has nine
complete and approved source water protection plans in
place.

Under the Source Water Assessment Program, about
two thirds of the Neosho basin has been designated as
critical area for protecting public water supplies, as de-
fined by the stream reaches with a 24-

reduced reservoir sedimentation, riparian and wetland
management, and other natural resource objectives.

Watersheds above the three federal reservoirs in the ba-
sin that serve public water supply needs have been iden-
tified as watersheds of significant state interest for devel-
opment and implementation of WRAPS. Implementation
plans are being developed that will assist local groups to
make the best use of existing funds to address the most
critical problem areas first. Figure 5 shows the status of
WRAPS groups in the basin.

hour or less travel time to a surface wa-
ter diversion point. Much of the informa-
tion from the assessment and risk rating
can be used to develop WRAPS plans
that can work to meet both TMDL goals
and protect public water supplies from
sources of pollution.

Five public water supplies were recom-
mended by the EPA for participation in
a five year, 2003 Atrazine monitoring
program. This Atrazine risk reduction
program includes runoff prevention in
watersheds feeding public water sup-
plies. These types of activities can help
reduce pollution loading in the water-
sheds. As of 2005,% the most recent
year for which data are available, no
system has exceeded the EPA criteria
for Atrazine levels in public drinking wa-
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Recommendation: Encourage other agencies and
entities in partnerships and participation to support
WRAPS initiatives, activities and funding.

Watershed Restoration and Protection
Strategy Groups

Citizens in sub-watersheds of the Neosho basin have
formed WRAPS stakeholder leadership teams (SLT) to
assess their watersheds, water quality impairments,
habitat needs, and other issues, and develop goals and
objectives for addressing them. WRAPS groups develop
stakeholder driven watershed management plans de-
signed to address multiple water resource issues within
a specific watershed. The WRAPS process provides a
means to integrate objectives from multiple local, state
and federal programs into a comprehensive, coordinated
strategy for a specific watershed. This can include TMDL
attainment, nutrient reduction, source water protection,

Recommendation: Complete the Corps John Red-
mond Feasibility study and incorporate results into
WRAPS and other cooperative planning efforts.

U.S. Army Corps of Engineers John Redmond Feasi-
bility Study®

John Redmond Reservoir was constructed by the U.S.
Corp of Engineers (Corps) from 1959-1964 for purposes
of flood control, water supply, water quality, and recrea-
tion. The reservoir is located on the Neosho River, and
drains about 3,000 square miles of mostly grass and cul-
tivated land. KDHE has identified impairments to ecosys-
tem quality because of excessive sediment and nutrient
loading into the reservoir. To identify strategies to ensure
the long-range availability of habitat, water storage ca-
pacity, and ecosystem function within the John Redmond
Reservoir and surrounding watershed, the KWO and the
Corps developed a watershed feasibility study. Within
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this study, a need was identified to estimate suspended
sediment loading into and out of the reservoir, as well as
to characterize stream-channel stability.

John Redmond Reservoir provides critical water supply
storage and has filled with sediment more quickly than
the other reservoirs in the basin, with an estimated 36%
of the multipurpose storage capacity lost since the reser-
voir filled in 1964, 46 years ago. A medium priority TMDL
for silt and eutrophication has been developed for the
reservoir. Loss of riparian areas to channel modifications
and streamside clearing has been extensive in the wa-
tershed although estimates of total losses are not readily
available.

This study provides information to the WRAPS SLT as
they develop their WRAPS plan. Specific objectives of
the study include:

a. Preserve storage in John Redmond Reservoir for
flood control, water supply, and other authorized
purposes.

b. Revitalize John Redmond Reservoir for flood
control, water supply, and other authorized pur-
poses.

c. Reduce watershed contributions of sediment and
harmful chemicals, such as phosphorous, into
John Redmond Reservoir.

d. Restore riparian habitat (including native grass
buffer zones) that improves the value and func-
tion of the ecosystem.

e. Restore wetlands that improve the value and
function of the ecosystem.

f. Restore aquatic riverine habitat that improves the
value and function of the ecosystem.

g. Preserve riparian habitat (including native grass
buffer zones) essential to the value and function
of restored habitat above.

h. Preserve wetlands essential to the value and
function of restored habitat.

i. Preserve aquatic habitat essential to the value
and function of restored habitat.

j.  Protect public resources, utilities, including
power, water, and transportation, from the im-
pacts of flooding, bank erosion, and channel
changes.

k. Protect wetland and grasslands from invasive
plant species.

The Neosho Headwaters WRAPS group identified
streambank erosion as a concern and funds are being
directed at repairing some of these areas. Symptomatic
of the sediment problem is an extensive logjam about

two and a half miles long blocking access to the reser-
voir from a heavily used access point. Because of the
importance of this reservoir, KWO contracted with The
Watershed Institute (TWI) to complete a riparian area/
stream channel assessment for the John Redmond Dam
and Reservoir as part of the Feasibility Study. Table 3
below is a list of land uses for the study area. Grassland
includes grazing land for livestock and may include Con-
servation Reserve Program (CRP) lands. The watershed
study area is 2,500 square miles. John Redmond Reser-
voir has a 3,015 square mile watershed, but for the Fea-
sibility Study, the Corps excluded areas above Council
Grove and Marion reservoirs.

Urban Area 1% Wooded area 3%
Row Crop 27% Water area 3%
Grassland 64% Other 2%
Table 3. Land Use above John Redmond Reservoir

1991 rectified aerial photography and 2006 or 2008 Na-
tional Agriculture Imagery Program (NAIP) aerial photog-
raphy were used to identify areas of actively eroding
streambanks (hotspots) in the John Redmond drainage
area. The photographic assessment covered the Neosho
River from the Morris/Lyon County line to John Redmond
Reservoir; the Cottonwood River from Middle Creek con-
fluence to Neosho River confluence; Allen Creek from
Neosho River confluence upstream; Dow Creek from the
Neosho River confluence upstream; and Plumb Creek
from Neosho River confluence upstream.

For the upstream extent on primary tributaries to the
Neosho or Cottonwood River main stems, photographs
were reviewed until the resolution made it difficult to dis-
cern the channel location. Results shown in the Table 4
below are broken down by primary reaches in the drain-
age area. Those primary reaches can be located using
Figure 6. The yield loss per bank length column, in Table
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Stream Hot- Poor Riparian | vey, data were compiled on the bankfull
Bankh SDO(th il Yield Lﬁssl Condition ) dimension, pattern, and profile to classify
Lengt Se Stabilization | Hotspots Ban Stream Ban each reach using the Rosgen stream
Reach (ft) (T/YT) Cost Est. | (number) Length Length (ft) N 9 9 .
classification system for natural rivers.
N1 16,794 | 39,720 $1,623,607| 11 24 15,811 | Bank erosion potential using the Bank
N2 24,978 | 65,662 $2,414,905| 23 2.6 23,548 | Erodibility Hazard Index (BEHI) and
N3 9,009| 15,107 $870,958| 25 1.7 6,923 channel he"?‘!th using _the Pfankuch
stream stability evaluation were esti-
N4 13,267| 18,844| $1,282608| 27 14 12,384 | mated. General riparian corridor condi-
N5 10,941 | 19,896 | $1,057,763 20 1.8 6,666 | tions within the survey reach as well as
NG 7301 13213 $705.887 16 18 4.493 adjacent reaches upstream ar_ld d_own-
stream were documented. Detailed infor-
e 9539] 15305) $922,252) 22 — 5283 | mation on the findings of the ten field sur-
N8 4,616| 5,881 $446,281 17 1.3 2,703 | veys is summarized below.
N9 2,729| 3,191 $263,799 10 1.2 2,272 _
Most streams have a low bankfull width to
e SR ABe PRIE D e G ELi depth ratio indicating a narrow and deep
(07 12,311 | 31,977 | $1,190,233 16 2.6 11,321 | channel. In comparing study reaches with
c3 8,014| 13918 $774832| 22 1.7 7,339 | €quivalent stable reference reaches, simi-
o4 el em| o - 20 12,661 lar ratios were found. Deep silt loams are
’ ’ i : ’ found consistently throughout all reaches.
C5 15,675| 16,821 | $1,515,471 36 11 12,898 | Erosion rates for 27 bank conditions
C6 5380| 7,708  $520,129| 19 1.4 4,157 |Within the ten sites were developed.
c7 10503| 17,652| $1,015419| 32 1.7 ooz Deised) o BER se0es g (noel [
stress calculations, an erosion average of
c8 5179| 10,303|  $500,741| 14 2.0 3,656 |0.20 tons/year/foot was estimated. The
c9 4253| 11,591 $411,206 11 27 3,890 | Pfankuch stream stability evaluations
c1o 2793| 5175 $270,017 9 19 2583 ranged fr_om_falr to poor. In comparison to
healthy riparian corridors, survey reaches
Subtotal suffer from excessive cutting, mass wast-
Neosho 99,173 | 196,818 | $9,588,059| 171 15.8 80,084 |ing, and debris jam potential. Excessive
Cottonwood | 86,978 | 168,026 | $8,409,029| 204 19.9 76,467 | Callle grazing in riparian corridors was
also observed. In some locations, the
Total 186,151 | 364,844 | $17,997,088 | 375 35.6 156,550 | herhaceous understory was in poor con-
Table 4. dition or missing from grazing and hoof

4, helps to identify the stream reaches in greatest need
of bank stabilization.

A qualitative assessment was also done of the riparian
condition along the streambank hotspots using the most
recent aerial photography available. In Table 4, the
length of streambanks with poor riparian conditions (little
to no woodlands adjoining unstable streambanks) are
summarized.

Detailed fluvial geomorphology surveys were conducted
at ten locations and aerial photographs were interpreted
to determine the condition of streambanks and riparian
areas. KWO chose the locations of target areas from
KDHE stream sediment monitoring data. Survey loca-
tions included reaches on the Neosho and Cottonwood
rivers, and Allen, Dow and Plumb Creeks. For each sur-

action. As a result, the sediment loading
potential is greater from within these riparian corridors.

To address observed instability problems, implementing
streambank stabilization using rock vanes and riparian
fencing BMPs is recommended. Rock vanes slow down
water velocities and redirect flow away from the near
bank region. Riparian corridor restoration should be im-
plemented in conjunction with the rock vanes. Riparian
restoration will require bank shaping, riparian tree and
shrub planting, native grass seeding, and proper mainte-
nance. For cattle disturbances, riparian fencing BMPs to
restrict or limit cattle access to the riparian corridor are
recommended. Alternative water BMPs may also be
needed to supplement water requirements. Healthy ri-
parian areas are an important component in filtering out
pollutants and sediment from the streams and lakes and
can also control bank erosion, provide habitat and slow
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surface water runoff that leads to flooding. Targeted
streambank stabilization and riparian restoration is iden-
tified as a need in the 2009 Kansas Water Plan.

Poor riparian conditions are typical for actively eroding
streambanks. Eighty-four percent of the total actively
eroding banks identified in the assessment had poor ri-
parian conditions. Overall the Cottonwood River had a
slightly higher percent of poor riparian condition by un-
stable streambank than did the Neosho River (88% vs.
81%). To provide the most realistic stabilization/
restoration estimate, information from past streambank
stabilization projects, distance to the nearest quarry,
quarry price quote for estimation only, and NRCS Envi-
ronmental Quality Improvement Program (EQIP) practice
information was used.

e

e P =

Cotto n_Wood R

For streambank stabilization, the cost estimate is based
on rock vanes and establishment of a wooded riparian
corridor. Longitudinal peaked stone toe protection
(LPSTP) may be used in some cases, but it is difficult to
guantify this amount without information from a detailed
survey. LPSTP are typically constructed two to four feet
high, requiring 1 to 1.5 tons of rock per linear foot, based
on bank height and stream depth. Also not estimated are
the rock chutes and alternative watering supplies be-
cause not enough information is available to estimate a
cost. There are many field drainage ways that discharge
directly into the stream systems surveyed. It is difficult to
quantify the number of occurrences where the drainage
way is degrading from active gully erosion. This poten-
tially could occur in many locations at the watershed
scale. Finally, cost estimates incorporate a 10% contin-
gency to help account for additional time and materials
increases. This cost estimate is reflective of 2007 prices

and may fluctuate based on material price changes and
fuel costs.

Estimated stabilization/restoration cost of $96.68 per lin-
ear foot of streambank is used in the Table 4. In estimat-
ing soil volume losses from streambank erosion, field
surveys of the Cottonwood, Neosho and primary tributar-
ies were used to assign typical bank heights on the main
stem and tributary streams. The surficial change be-
tween the streambank location in 1991 to the 2006 or
2008 location multiplied by the estimated bank heights
provided an estimate of the soil volume loss from
streambanks for the period. Assuming a typical soil
weight of 89 Ibs/cubic foot of soil for the predominate soill
types in the John Redmond drainage area created the
estimate for mass of soil loss per year by main stem
reach in the Table 4. If the entire average annual stream-
bank loss from erosion was deposited in John Redmond
reservoir, streambank hotspot sources of sedimentation
would account for just over half of the average annual
sediment deposited at the reservoir.

Sediment transport and stability of streambanks were
characterized by USGS and TWI. From February 2007-
2008, USGS estimated sediment transport to John Red-
mond Reservoir during an approximately average year
of streamflow was 1.12 million tons of sediment (Lee and
others, 2008). This study estimated annual erosion rates
from surveys at representative channel locations, as well
as characterizing “hotspots” of channel erosion based on
aerial photography. Using average streambank erosion
rates estimated by TWI (0.215 tons/foot of streambank in
the Cottonwood River; 0.372 tons/foot in the Neosho
River), an estimated that 162,800 tons of sediment are
transported from the 210 miles of the mainstem Cotton-
wood and Neosho Rivers annually. Streambank erosion
from 3.5 miles of “hotspots” (#12-25) located along an
8.3 mile stretch of the Neosho River is estimated to con-
tribute 51,800 tons per year (TWI, 2006). KWO is plan-
ning to implement streambank stabilization efforts in this
reach to reduce sediment transport to John Redmond
reservoir. Although streambank stabilization and riparian
restoration of all the hotspots identified in this assess-
ment would not be expected to be 100% efficient (there
will always be a baseline sediment load from stream-
bank sources in Kansas stream systems), such an effort
would substantially reduce the excessive sediment load-
ing to John Redmond from this source and significantly
reduce the average annual sedimentation rate of the res-
ervoir. Based on the identified hotspots, a cost of nearly
seven million dollars to implement BMPs is estimated.
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Logjam Study, Sediment Monitoring, and Sub-
watershed Assessment

KWO contracted a study of a logjam that has developed
over more than 20 years at the inflow to John Redmond
Reservoir, near the Jacob’s Creek landing boat ramp
Figure 6. This logjam is largely a result of sedimentation
at John Redmond where the Neosho River slows to form
the reservoir. Input of large woody material from the wa-
tershed has resulted in accumulation of this material
over about a 2.5 mile reach, blocking access to the river.
Possible options to restore access to the river have been
evaluated and recommendations as to the most cost ef-
fective solution have been provided and are under con-
sideration. In addition, the USGS has installed several
continuous monitoring stations in the watershed to gain
a better understanding of sediment delivery dynamics to
the reservoir. Efforts are underway to assess sub-
watersheds within the basin to prioritize areas for
streambank stabilization and riparian area improvement.

Flgu:r‘é 8. Log Jam at Jacobs Creek Landing BoatRamp.

More information on project activities can be found at
WWW.KWO0.0rg.

Recommendation: Target resources to the improve-
ment and management of riparian areas in priority
watersheds.

Wetland and riparian areas are an important focus of
watershed protection and restoration. The primary ap-
proach to wetland and riparian area management in the
basin focuses on providing technical and financial assis-
tance to landowners to protect and restore these re-
sources in priority watersheds through the implementa-
tion of best management practices (BMPs). Wetland and
riparian areas are transitional lands between aquatic and
upland locations. Wetlands include areas with hydric
soils where standing water or wet soil conditions pre-

dominate. Riparian areas include streamside and flood-
plain areas where the vegetation, soils, or topography
are distinguishable from that on adjoining uplands.
Healthy riparian areas are an important component in
filtering out pollutants and sediment from the streams
and lakes. They can also control bank erosion, provide
habitat and slow surface water runoff that leads to flood-
ing. Wetlands provide unique wildlife habitat, and serve
as flood water detention areas. Wetlands and riparian
areas also provide aesthetic value.

An emerging concern is management and maintenance
of forested riparian areas to prevent the entry of debris
(dead and fallen trees, etc.) into the tributary/river sys-
tem. Due to recent ice storms and catastrophic flooding,
along with unstable streambanks, the potential for woody
debris to collect in and clog bridges and culverts has
been elevated. Preventing entry of woody debris into the
system can help manage this. The log jam discussed
above is a consequence of this condition.

KWO has adopted a new policy, Enhanced Stream Cor-
ridor and Wetland Management to Address Reservoir
Sedimentation that provides a systematic approach to
the assessment, protection and restoration of wetland
and riparian areas and for the restoration of stream
channels. The policy promotes a comprehensive evalua-
tion of stream reaches and watershed wetland and ripar-
ian area condition and is in the Kansas Water Plan.
KWO has secured an Environmental Protection Agency
Wetland Program Development Grant to develop a
method to identify wetlands in the watershed above John
Redmond. The method to do this will be Geographic In-
formation System (GIS) based and utilize Light Detection
and Ranging (LIDAR) data and will assist WRAPS and
other groups to identify, prioritize and protect critical wet-
lands in the watershed.

Condition of Streambanks and Riparian Areas Above
Water Supply Reservoirs

The condition of riparian areas and streambanks above
water supply reservoirs in the Neosho basin and the po-
tential for their restoration and protection are described
below. Estimates of length and cost of riparian area and
streambank restoration and protection projects are pro-
vided. Detailed riparian and streambank condition as-
sessments have been done in the watersheds of Marion
and John Redmond reservoirs. A GIS based assessment
has been completed in the Council Grove Reservoir and
Council Grove City Lake watershed. No information is
available about the condition of riparian areas and
streambanks in the Parsons City Lake watershed. As-
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sessments consistently indicate that in areas in which a
stable riparian border exists along the stream, stream-
banks are in good condition. In areas that have been re-
duced or degraded, the streambanks are typically in
poor condition.

Figure 9. John Redmond Dam. Photo courtesy KWO.

Marion and John Redmond reservoirs have more infor-
mation available about the condition of streambanks and
riparian areas than do Council Grove Reservoir and
Council Grove and Parsons City lakes. This is attributed
to two main factors: 1) the establishment of Watershed
Restoration and Protection Strategy (WRAPS) groups;
and 2) concern about long term water supply in the Neo-
sho basin. When a WRAPS group is formed in a water-
shed, additional funding through government and other
programs may become available to assist in assessing
watershed condition and implementing programs and
projects to restore and protect the watershed. In addi-
tion, available funding is directed to areas where assess-
ments have shown the most benefit to the watershed.
While Council Grove Reservoir and Council Grove City
Lake have a WRAPS group established, funding has not
been directed to assessment to the degree that it has
been in Marion and John Redmond. A WRAPS group is
being formed above Parsons City Lake but little assess-
ment of the watershed has yet been accomplished.

Marion Reservoir

The Corps Tulsa District began construction of the reser-
voir in March 1964 for flood control, water supply, water
quality control, irrigation and fish and wildlife enhance-
ment. Gates were closed in February 1968 and the con-
servation pool filled May 1969. The cities of Hillsboro,
Marion and Peabody currently use the reservoir as their

public water supply source. The Marion Reservoir water-
shed covers about 200 square miles in northwest Marion
County and the eastern edge of McPherson County.
Ninety percent of the watershed is located in Marion
County. Over 99% of the watershed is used for agricul-
tural purposes. A detailed land use study compiled by
the Natural Resources Conservation Service (NRCS)
indicated 63% of the watershed is either in grass or is
cropland protected by conservation practices. Of the
land in conservation practices, there is a nearly even dis-
tribution between cropland and grazing land. An analysis
of the Neosho basin® indicates about 23% of the
streams have crop land as the riparian land use.

Extensive modeling and assessment have been accom-
plished for the watershed above Marion Reservoir. Re-
curring nuisance cyanobacterial blooms in the reservoir
have resulted in taste and odor problems and the occur-
rence of toxic compounds in finished drinking water. A
high priority TMDL for eutrophication has been devel-
oped. Bathymetric surveys indicate that storage capacity
in the multipurpose pool which contains the public water
supply storage has been reduced by about 14% since
construction. In 2008, the Marion Reservoir WRAPS pro-
ject used U.S. EPA Section 319 funds and State Water
Plan funds to complete a Streambank Stability Assess-
ment. The assessment used the Kansas Riparian Inven-
tory to identify and prioritize sub-watersheds having land
uses known to contribute to bank instability, conduct sta-
bility analysis of identified priority sub-watersheds, and
install bank pins at select areas to monitor streambank
erosion rates.

Overall, few stream reaches were found to be contribut-
ing excess sediment. Stream channels are typically nar-
row, deep, and connected to a floodplain, a key charac-
teristic influencing erosive potential of the water during
high flows. Most of the riparian corridor is comprised of
mature woodlands of varying widths. Trees provide roots
down through the bank profile, reinforcing the stream-
banks. Short segments were identified where bank ero-
sion is accelerated, but more damage would take place
within the riparian corridor by attempts to correct the in-
channel problems.

One condition found to be negatively affecting stream
channels is accumulations of large woody debris. In mul-
tiple reaches, large woody debris jams were observed in
channels, banks and on floodplains. Most of the wood
appears to be from locally fallen trees, but some material
is transported from upstream and deposited by high run-
off events. Some of the larger debris jams constrict the
channel enough to cause water flow around the jam and
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into the streambank. It is recommended that these large
debris jams be removed or cut-up. Reducing the material
size will increase the likelihood that the material will
move through the stream system. In some reaches large
woody debris exists on the floodplain potentially contrib-
uting to in-channel blockages from future high flow
events. Removal of the woody material from the stream-
system by burning or chipping is recommended.

Figure 10. Neosho River Logjam. Photo courtesy TWI.

Several gully erosion problems in areas adjacent to the
stream reaches were also identified. Gully erosion can
contribute a tremendous amount of sediment at the wa-
tershed scale. The amount of sediment input is based on
rainfall/runoff and gully frequency within a given water-
shed. In each case, the gullies observed are unstable
and will continue to be unless BMPs are implemented. A
common BMP for gully erosion is the rock chute. Rock
chute designs require bank shaping and the placement
of erosion control fabric and sorted rock. Rock chutes
are designed to direct flow down through the chute cen-
ter. The rock creates flow resistance slowing down water
velocities.

An additional disturbance is cattle within the riparian cor-
ridor. With cyanobacterial blooms a big concern for
Marion Reservoir, restricting cattle access to the riparian
corridor would help reduce nutrient inputs. Riparian corri-
dors with cattle disturbance usually have low vegetation
density and quality. In addition, hoof action degrades the
channel bed and banks. There are several BMPs that
are effective in controlling cattle disturbances. One is
riparian fencing which restricts cattle access to the
stream corridor. If some cattle access is needed, cattle
can be directed to specific access points. Within the ac-
cess points, hardened crossings are effective BMPs.

These crossings reduce bed and bank disturbance from
hoof action. In many cases, streams are the primary wa-
ter source for cattle. As a result, alternative water sup-
plies should be integrated with riparian fencing. Alterna-
tive water supplies can include spring development and
installing livestock water wells.

Only three streambank projects in the Marion watershed
assessment were recommended for bank restoration. All
are located on the North Fork of the Cottonwood River
within five miles of Durham. Each streambank restora-
tion project is approximately 125 feet in length. Two of
the projects have been completed at a cost of $27,743
excluding engineer and design costs. The third project
has not had plans developed at this time although fund-
ing has been approved. It is a County Road and Bridge
Department project that is threatening a county struc-
ture.

John Redmond Reservoir Streambank Stabilization
Funding from American Recovery and Reinvestment
Act

KWO has received funding from the American Recover
and Reinvestment Act (ARRA) ($863,000) and the
state’s Reservoir Beneficial Use Fund ($335,000) to ad-
dress sedimentation in the Neosho River basin. An 8.3-
mile reach of the Neosho River was identified in the
Neosho Feasibility Study as a high priority area for
streambank stabilization to reduce sedimentation. Resto-
ration of the riparian buffer adjacent to the stream is also
a goal of this project. Based on estimated sediment
transport, this project has the potential to reduce down-
stream sediment contribution by 50,000 tons/year.

Goal: Protect and restore future water supply capacity in
John Redmond Reservoir.

Objectives:

1. Stabilize up to 8.3 miles of streambank of the Neo-
sho River above John Redmond.

2. Demonstrate project effectiveness in reducing stream
segment’s sediment contribution.

3. Provide public education of the effects of streambank
stabilization on sedimentation.

The Stream and Riparian Restoration in the Upper Neo-

sho River Basin will:

e Rehabilitate and stabilize up to ten portions of the
Neosho River known to contribute significant sedi-
ment loads to the watershed and John Redmond
Reservoir.

o Restore a riparian buffer adjacent to the stream res-
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toration sites through the Conservation Buffer Initia-
tive, Continuous Conservation Reserve Program
(CCRP), or other programs as available.

e Provide funds for maintenance and monitoring of
stream stabilization projects (sponsor contribution).

e Install turbidity monitor downstream of restoration
reach to assess sediment loads before and after res-
toration (sponsor contribution).

Surveying and designs were completed in September
2009. Based on the proposed design, an Invitation for
Bids (IFB) was issued by the KWO for construction of
the streambank stabilization project. Through an agree-
ment with the Corps, KWO and the USGS will be moni-
toring the changes in turbidity of the Neosho River be-
fore, during, and after the streambank restoration project
is completed. The purpose of the monitoring is to assess
sedimentation, sediment quality, and upstream channel
stability, as well as characterize the effect of streambank
stabilization on sediment transport.

Estimated Costs:

CWSRF Request | Sponsor Contribution

Stream Stabilization
and Rehabilitation HEEE LoD 2L
Monitoring and Main- $100,000
tenance
Stregm Turbidity TBD
Monitor

Total $863,000 $300,000

Council Grove Reservoir and Council Grove City
Lake

Council Grove Reservoir is important in assuring that the
Neosho/Cottonwood Rivers Water Assurance District
has sufficient water to supply demand. Constructed on
the Cottonwood River, the reservoir has a surface area
of 2,928 acres and the watershed draining into it is 246
square miles. The multipurpose pool was filled in 1965
and in the 45 years since then, approximately 30% of the
storage capacity has filled with sediment. The reservoir
has high priority TMDLSs for both eutrophication and silta-
tion.

Council Grove City Lake, a 434 acre multi-use lake, con-
structed in 1942 on Canning Creek, is surrounded by
348 waterfront cabins and homes. It serves as the pri-
mary water supply for the City of Council Grove. The city
lake is in the southwest part of the watershed of the res-
ervoir and the outflow from the lake flows into the reser-

voir. According to a 2008 bathymetric survey, about 16%
of the reservoir's storage capacity has filled with sedi-
ment since construction.

According to a desktop GIS based assessment of the
watershed using aerial photographs, there are approxi-
mately 518 miles of streams in the HUC unit
(11070201010) that drains into the Council Grove Reser-
voir watershed in Morris County. Most of these streams
are bordered by an approximate 200 ft corridor of ripar-
ian land cover. Land use in the watershed is approxi-
mately 30% cropland and 64% grassland. In the entire
watershed of both water bodies, it is estimated that
about 77% of the riparian areas are in good to excellent
condition and do not need restoration, but should be pro-
tected. The remaining approximately 23% of the riparian
area is in need of restoration as determined by lack of
riparian cover in the aerial photos. As discussed above it
is likely that the streambanks associated with these de-
graded riparian areas are eroded and in need of restora-
tion. More specific field surveys of these sites are
needed to develop realistic costs for restoration. An esti-
mated 103 miles of streambanks may be in need of res-
toration in this watershed but more detailed stream sur-
veys will be needed to determine a more accurate esti-
mate.

Parsons City Lake

Parsons City Lake, owned by the City of Parsons and
used as its principal water supply, is located three miles
north on highway 59 and three miles west on 20th Road
from the City of Parsons. The lake was formed by dam-
ming Labette Creek in Labette County in 1959. The sur-
face area is about 800 acres and an additional 1,000
acres of public use land surround the lake. The entire
drainage area is about 37 square miles. According to a
2008 bathymetric survey about 15% of the lake has filled
with sediment.

Medium priority TMDLs have been established for both
siltation and eutrophication. This lake is included within
the area of a WRAPS group that is under development
in the Middle Neosho watershed. The lake is expected to
be a high priority for assessment as the group identifies
goals and objectives, due to its public water supply role.
Land use in the watershed is about 42% cropland and
49% grassland.

Importance of Riparian Areas in Stabilizing Stream-
banks

Soil and Water Assessment Tool (SWAT) modeling, sedi-
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ment yield assessment of streams in the Neosho Basin,
and evaluation of actively eroding streambanks on the
Neosho and Cottonwood Rivers above John Redmond
Reservoir all point toward main stem streambank
sources, which includes gully erosion, as being the pri-
mary source of the excessive sediment loads delivered
to John Redmond Reservoir. Unstable streambanks are
common when riparian areas are degraded.

If the cost of removing the estimated average annual vol-
ume of sediment contributed from streambank hotspot
sources vs. dredging the same volume from Redmond
(using a conservative $10/cu yd estimate) is compared
to the previously estimated cost of stabilization and ripar-
ian restoration, the result is for every $1 spent in preven-
tion, about $10 in sediment removal cost is saved.

For the Neosho basin below Marion and Council Grove
Reservoirs, KWO continues to recommend streambank
stabilization/riparian restoration projects as the most cost
effective method of reducing sediment delivery to John
Redmond Reservoir from these sources. Streambank
stabilization is likely needed in some reaches of streams
above Council Grove Reservoir and City Lake and more
detailed evaluations should be conducted to determine
the extent of degradation. Continued land treatment and
streambank protection is recommended for Marion Res-
ervoir. The developing WRAPS group covering Parsons
City Lake should use assessment funds to evaluate
streambank stabilization and riparian restoration needs
in that watershed.

Recommendation: Coordinate with the Kansas De-
partment of Wildlife and Parks and other organiza-
tions and agencies to prevent the spread of Zebra
mussels in the basin.

Zebra mussels were confirmed to be present in Marion
Reservoir in the summer of 2008 and as of July 2010,
they have also been confirmed in Council Grove and
John Redmond reservoirs and in the Cottonwood and
Neosho rivers. Despite efforts by the Kansas Depart-
ment of Wildlife and Parks, and other agencies and or-
ganizations, to prevent infestations of the mussels
spread from other reservoirs, this additional infestation is
particularly troublesome. John Redmond Reservoir sup-
plements cooling water in the lake used by the Wolf
Creek Nuclear Power Plant. Zebra mussels, once estab-
lished, are almost impossible to eradicate, and cause
hundreds of thousands of dollars, and sometimes mil-
lions of dollars, worth of damage to public water supply
and industrial plant water intakes and other infrastruc-
ture. KWO is working with other agencies to inform pub-

lic water suppliers in the drainage area of the infestation
and to encourage them to develop plans to mitigate im-
pacts of the mussels on intake and other infrastructure.

Figur 11. Wolf"'Cféek Nﬁcléar Power Station. -
Photo courtesy Kansas Geological Survey.

Recommendation: Continue cooperative inter-state
efforts to improve water resource conditions in the
entire Neosho/Grand River Lake of the Cherokees
watershed.

In addition to WRAPS groups in Kansas in the Neosho
watershed (see Figure 5 ) several interstate groups have
formed to ensure high quality water in Grand Lake of the
Cherokees in Oklahoma. A large part of the watershed
draining into this highly used recreational and public wa-
ter supply reservoir is in Kansas. An interstate effort in-
volving Arkansas, Missouri, Oklahoma and Kansas rep-
resentatives is cooperatively developing a watershed
based plan for the area. The Grand Lake of the Chero-
kees Watershed Alliance Foundation will use results of
the plan to seek federal funding for project implementa-
tion. Efforts of WRAPS groups already underway in Kan-
sas serve as a model for plan development and will be
incorporated into the implementation plan.

Recommendation: Work with local governments, in-
cluding conservation districts, local environmental
protection programs, and stormwater utilities to de-
velop and implement comprehensive urban storm-
water and source water management plans.

A consideration for watershed restoration and protection
in this basin is urbanization. As the amount of impervi-
ous surface in a watershed (i.e. rooftops, roads, parking
lots, etc.) increases, water resources can be adversely
impacted from increases in runoff volume and additional
pollutants associated with urban environments. Efforts
made by local governments and urban residents to mini-
mize these adverse impacts through sound land use




Neosho Basin High Priority Issue

Page 14

Watershed Restoration and Protection

October 2010 Update

planning and stormwater management help to address
these issues.

Local land use planning and zoning authorities provide
cities and counties effective tools to minimize the poten-
tial impacts of development on water resources. Urban
stormwater management programs can be implemented
to manage the amount of impervious surface in urbaniz-
ing watersheds and properly control increased runoff re-
sulting from urbanization. Programs that provide techni-
cal assistance and education to urban residents regard-
ing actions that can reduce or eliminate potential pollu-
tion sources also play an important role. These pro-
grams can be integrated with WRAPS projects to ensure
a comprehensive approach to watershed management
in urban areas. In the Neosho basin, the cities of Empo-
ria, Parsons and Pittsburg are required by the EPA
Phase Il Stormwater Program to develop management
plans to minimize pollution entering receiving waters
from within the boundaries of their municipalities.

Recommendation: Continue public outreach efforts
to educate the public and landowners about the
benefits of best management practices.

Another consideration for watershed restoration and pro-
tection in the basin is the potential for conversion of Con-
servation Reserve Program (CRP) acreage back to pro-
duction agriculture as contracts expire. Recently with
commodity prices on the rise, this is even more of a con-
cern. In the 12 counties contained wholly or partly in the
Neosho basin, contracts on 37,259 acres covering 891
contracts expired on September 30, 2007. Lyon County
had the highest number of expired contracts at 10,078
acres. If land is taken out of permanent grass cover, im-
plementation of BMPs will be needed to minimize poten-
tial adverse impacts to water resources within the basin.
CRP grass cover is very effective at trapping sediment
and nutrients. Information and education about CRP and
other best management practices is ongoing in the wa-
tershed as WRAPS groups solicit input from the public
and strive to get their involvement.

Recommendation: Encourage other agencies and
entities in partnerships and participation to support
WRAPS initiatives, activities and funding.

e All counties, excluding Chase County, either wholly
or partly within the basin have adopted local sanitary/
environmental codes or participate in the Local Envi-
ronmental Protection Program.

e Seven of the 12 counties have countywide planning
and zoning programs.

e All conservation districts in the basin have adopted
nonpoint source pollution control management plans.
Grants under the State Water Quality Buffer Initiative
have also been awarded in six counties supporting
buffer coordinators and facilitating enrollment of
stream buffers in continuous CRP in FY 2008.

e As of December 2009, there were 19 active contami-
nation sites being remediated through the State Wa-
ter Plan Contamination Remediation Program. Most
of the contamination is from heavy metals resulting
from past mining and smelting activities. Additional
contamination is caused by volatile organic com-
pounds, carbon tetrachloride and nitrate.

e There are 15 organized and active watershed dis-
tricts in the basin.

Recommended Actions

1. Complete detailed streambank and riparian assess-
ments in all watersheds, with priority given to drink-
ing water supply reservoirs.

2. Continue to target resources to highest priority areas
based on assessments.

3. Continue comprehensive WRAPS efforts to achieve
water resource protection goals.

4. Continue interstate efforts to protect downstream wa-
ter quality especially for nutrient reduction.
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