NEBRASKA NATURAL RESOURCES COMMISSION
Water Sustainability Fund

Application for Funding

Section A.

ADMINISTRATIVE

PROJECT NAME: Little Blue NRD Oxbow Reconnections for Groundwater Recharge
PRIMARY CONTACT INFORMATION
Entity Name: Little Blue Natural Resources District
Contact Name: Mike Onnen
Address: 100 East 6th Street, P.O. Box 100, Davenport, NE 68335
Phone: (402) 364-2145
Email: monnen@littlebluenrd.org
Partners / Co-sponsors, if any: N/A
1. Dollar amounts requested: Grant
Grant amount requested. $389,820
Loan amount requested. N/A
If Loan, how many years repayment period? N/A

If Loan, supply a complete year-by-year repayment schedule.
N/A

2. Permits Needed - Attach copy for each obtained (N/A = not applicable)
Nebraska Game & Parks Commission
(G&P) consultation on Threatened and

Endangered Species and their Habitat N/Af Obtained: YESA NOH

Surface Water Right N/AH Obtained: YESH NOR
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USACE (e.g., 404 Permit) N/Af; Obtained: YESH NOH

Cultural Resources Evaluation N/AR Obtained: YESR NOH
Other (provide explanation below) N/Af  Obtained: YESR NOH
Floodplain Permit
3. Are you applying for funding for a combined sewer over-flow project?
YES NOH
If yes, do you have a Long-Term Control Plan that is currently approved by the
Nebraska Department of Environmental Quality?
YESH NORQ
If yes attach a copy to your application. Click here to enter text.
If yes what is the population served by your project? Click here to enter text.
If yes provide a demonstration of need. Click here to enter text.
If yes and you were approved for funding in the most recent funding cycle, then
resubmit the above information updated annually but you need not complete the
remainder of the application.
4, If you are or are representing an NRD, do you have an Integrated Management
Plan in place, or have you initiated one?
N/Af  YESH NOR
5. Has this application previously been submitted for funding assistance from the

Water Sustainability Fund and not been funded?
YESH NOH

If yes, have any changes been made to the application in comparison to the
previously submitted application? Click here to enter text.

If yes, describe the changes that have been made since the last application.
Click here to enter text.

No, | certify the application is a true and exact copy of the previously submitted
and scored application. (Signature required) Click here to enter text.
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Complete the following if your project has or will commence prior to next July 15t

As of the date of submittal of this application, what is the Total Net Local Share of
Expenses incurred for which you are asking cost share assistance from this
fund? $ Click here to enter text.

Attach all substantiating documentation such as invoices, cancelled checks etc.
along with an itemized statement for these expenses. Click here to enter text.

Estimate the Total Net Local Share of Expenses and a description of each you
will incur between the date of submittal of this application and next July 15t for
which you are asking cost share assistance from this fund.

$ Click here to enter text.
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Section B.
DNR DIRECTOR6 S FI NDI NGS

Does your project include physical construction (defined as moving dirt, directing
water, physically constructing something, or installing equipment)?

YESH NOR

1(a). If yes (structural), submit a feasibility report (to comply with Title 261, CH
2) including engineering and technical data and the following information:

A discussion of the plan of development (004.01 A);

PROJECT OVERVIEW

The Little Blue Natural Resources District (LBNRD) is requesting Water
Sustainability Funds (WSF) to cost-share the design, permitting, and construction
of small instream weirs and remnant oxbows at four (4) sites within the Little Blue
River basin and to install monitoring equipment at these sites to evaluate recharge
performance.

These targeted recharge structures will provide multiple benefits that are
consistent with the intent of the WSF Program. The small instream weirs and
remnant oxbows will provide:

groundwater recharge,

flood control measures,

streambank and streambed stabilization,
water quality enhancements,

wetland restoration, and

creation of wildlife and waterfowl habitat.

Too Joo Joo oo o o

Even though the project is at a conceptual design stage, the intent is that these
recharge structures can be used as a template for other projects on a Statewide
basis by demonstrating how improvements, such as small instream weirs and
remnant oxbows, can provide many quantifiable benefits within a watershed or
sub-watershed basin. A site map is provided below.
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These recharge structures will be designed by professional engineers and
geologists licensed in the State of Nebraska and other qualified environmental and
water-resources professionals.

BACKGROUND

The LBNRD has many water resources issues in its service area. These problems
include, but are not limited to: groundwater declines, flooding, streambank and
streambed erosion and degradation, water quality impairments, loss of wetlands,
wildlife, and waterfowl habitat.

The LBNRD is experiencing significant groundwater declines in areas across the
its service area. Groundwater levels have declined almost 30-feet in some
locations, with declines of over 20-feet being widespread across LBNRD, see map
below. Historically, flooding has occurred throughout the District. One major event
occurred in May 2015 when a state of emergency was declared by Governor Pete
Ricketts due widespread flooding that caused partial evacuations of some
communities.

Surface-water quality is degraded in some locations. Of the 38 stream segments
assessed by NDEQ, nine (9) were found to be impaired by pollutants such as
atrazine and selenium. The 38 stream segments were also assessed for aquatic
life and seven (7) were determined to be impaired. Groundwater contaminants,
particularly nitrate, are a concern throughout the District. There are multiple wells
in the LBNRD area where nitrate concentrations in the groundwater exceed the
MCL of 10 mg/L. Several communities are currently implementing measures to
protect consumers from excess nitrate contamination in drinking water supplies.
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The degradation and loss of wetlands is a considerable issue throughout the
LBNRD. The management goal of the U.S. Fish and Wildlife Service within the
Rainwater Basin (which encompasses a portion of the LBNRD) is to restore, as
much as possible, the natural hydrologic and ecological function of wetlands for
the benefit of migratory birds and resident. Streambank and streambed erosion
and degradation continue to release sediment and other pollutants into rivers and
streams. Finally, as water flows out of the LBNRD, the State of Nebraska loses
opportunities for conjunctive use of this valuable water resource.

The LBNRD uses proactive water management practices and has developed
technical and policy documents to address the water resources issues in the
District. In 2011, the LBNRD conducted a District-wide Hydro-geologic Study
http://www.littlebluenrd.org/hydrogeologic_study.html to better understand and
utilize their groundwater resources. In 2015, the LBNRD adopted the Little Blue
Basin Water Management Plan (2015 WMP)
http://www.littlebluenrd.org/Water/basin_water_plan.html, a comprehensive plan
that has a coordinated strategy to identify water quality and quantity threats and
needs, and identify practices and activities appropriate to address known
deficiencies. The LBNRD has revised the Groundwater Management Plan and has
submitted it to NDNR for review. The LBNRD is currently developing a Voluntary
Integrated  Management Plan  http://jeo.com/projects/little-blue-vimp  to
comprehensively address water management issues in the District.

Page6 of 68


http://www.littlebluenrd.org/hydrogeologic_study.html
http://www.littlebluenrd.org/Water/basin_water_plan.html
http://jeo.com/projects/little-blue-vimp

L10z dunf
1DUISI UONEFLL| PUE J9MO ] J1[qN ] BYSBIGON [ENUI))
SO “1OBRUBN S[D) PIRMOH $27
1OUISI PIN0SY [EAMEN WISEE-1L], s 1sto[oan) aaing ‘Funog vosy
PuIsI(] 22mosay [eimieN an(g il 1oddpy u[oaUIT-BYSBIGaN JO KNSIANIA *SUORIPUD J0adS BYIS JOU ‘UoHELEA [2UOIBaI JO
53010052 [RIMEN PUE IM[ASLBY 0 ANNSU] Mainano [eiauab e epinoid 0} papusyul si dew sIuL “LL0Z
121U27) BTG 1A BYSRIGIN (npo-[un:zus//-dyy) S2MOSY [RINIEN [0 [0042S ' aunp Jo Se ejep o|qejieae 1saq oy} Bunnipsuod ‘syulod
faaing [ai0[03D '§'71 (psamp> dny) NOISIAI ATANNS ANV NOLIVANASNOD penoid €9z Buisn pejesio sem dew sy LewiERsia

¥31s99M 4

o o
WH enig.

Angesy ‘abe

“S0jo7s iU VOB 1010 ‘8984

ujosur-eyseiqaN Jo Aisiaaun |

JeanjeN pue vio o

$921n0sY [BANJEN 3O |00

ejep asleds

GE 01 0¢ W
0€ 0} GZ .
GZ 0} 0C mm
020} GL mm
Gl o1olL mm

G€ 0} 0¢ WM
0€ 01 GZ WM
GZ 01 0C .
020 Gl
GLoroL
0Lorg [ |

L1027 suradg 03 JududooAdpad - sAgury)) [FAIT-I9)eMPUNO.ID) (YNID'1

uos

Page7 of 68



In addition to the planning process and management actions, LBNRD is designing
and building structures to help remediate water resources problems in the District.
In 2017, and in partnership with the Nebraska Natural Resources Commission,
LBNRD implemented the first phase of constructing small instream weirs and low-
head embankment stabilization recharge projects to capture excess surface water
flows. The project benefits are to: recharge the groundwater, reduce flooding,
protect the streambank and reduce streambed degradation, improve water quality,
restore wetlands, and create wildlife and waterfowl habitat. A detailed description
of the first phase and the associated Feasibility Study can be found in Appendix A.

Due to the extensive magnitude of the water resources issues, and ultimately the

cost to remedy the probl em, the LBNRDGs mi
multiple years. As described previously, the first phase focuses on instream weirs

that partially impound streamflow and thereby enhanced groundwater recharge.

This second phase, discussed in the following Project Description Section of this

proposal, will build upon these past efforts by installing four (4) recharge structures

at selected site within the District and monitoring equipment to evaluate recharge
performance. Engineering designs can be modified to improve performance and

the most effective technologies will be deployed at these sites.

BENEFITS

1 Groundwater Recharge. Small instream weirs and remnant oxbows will be
designed to store excess flows that will infiltrate and recharge groundwater.

1 Flood Reduction. Flood flows will be diverted into remnant oxbows that will
provide off-channel storage and reduce peak flood flows.

1 Streambank and Streambed Stabilization. Reducing peak flood flows will help
prevent scour on the banks and in the channel. The instream weir will also
provide grade control thereby reducing sediment loadings.

1 Water Quality Improvement. Reducing peak flood flows will also help prevent
mobilization of sediment and other pollutants. Remnant oxbows will be used to
capture pollutants in runoff from adjacent fields.

1 Wetlands Restoration and Creation of Wildlife and Waterfowl Habitat. Shallow
standing water in the oxbows will create wetlands and provide excellent habitat
for wildlife and waterfowl.

PROJECT DESCRIPTION

The Little Blue Natural Resources District (LBNRD) is requesting Water
Sustainability Funds (WSF) to cost-share the design, permitting, and construction
of four (4) small instream weirs and remnant oxbows at strategic locations within
the District and to install monitoring equipment at these sites to evaluate recharge
performance.

The Little Blue NRD Oxbow Reconnections for Groundwater Recharge is a phased
project. As discussed previously, the first phase began in 2017 with the
construction of small instream weirs and low-head embankment stabilization
recharge structures to capture excess surface water flows. This second phase will
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focus on the design and construction of reactivating remnant oxbows by
reconnecting them to the river and installing small instream weirs. The LBNRD has
completed a conceptual design for this second phase of projects and is
incorporated into this study. The conceptual design utilized LIDAR, field
reconnaissance, and available hydrologic and physical data to engineer the
project. Final design, permitting, and construction will be completed upon award of
the WSF grant

To assist in site selection, the LBNRD developed the Prioritization Methodology
Report for Groundwater Recharge, Flood Protection, and/or Oxbow Reconnection
Projects in June 2017 (Methodology), see Appendix B. The intent of the
Methodology is to create a uniform process to screen and prioritize projects with
the goal of groundwater recharge, flood reduction, streambank and streambed
stabilization, water quality improvement, wetland restoration, and wildlife and
waterfowl habitat creation. The Methodology created a uniform system to screen
projects within targeted areas of the LBNRD that can be used each time new
projects are considered. The site selection was a measured and detailed process.
Multiple physical and hydrologic characteristics were examined for 38 sites to
determine the best sites to achieve the project goals and for construction. The best
projects are listed in the LBNRD Recharge Projects Evaluation Matrix shown
below. For the complete Recharge Projects Evaluation Matrix for all 38 sites see
Appendix C. Based on the Matrix, four (4) sites were selected for conceptual
project design, including an initial permitting evaluation and wetland delineations.

LB NRD Recharge Projects
Evaluation Matrix

Technial Feasiblity
Construction Cost

Use of Existing Infrastructure
Site Access and Conditions
Aquatic Habitat Enhancement
Regulatory Implications
Groundwater Quality Impacts
Surface Water Quality Benefits
Water Source Availability
Proximity to Consumptive Uses
Flood Protection

Operation and Maintenance
Artificial Recharge Potential
Weighted Score

=
M
w

Project # |Project Name Target Area
1B|Oxbow Reconnection (small) - NE of Ay Ayr 315415441544 4]25|35] 4 96.5
36|0xbow/weirs 3 NW of Ayr Ayr 5144141432343 3]3] 4 92.5
1C|In-stream Weirs - NE of Ayr Ayr 3144514415414 (|4]1](35]35 90.25
8|0Oxbow (big) 3 E of Davenport Davenport [ 4 [ 3 | 4| 3|43 2]|4]|]4]|3]|]3]|3]|4 86
30[{Oxbow 1 NE of Davenport Davenport [ 4 [ 4 | 4|1 ]33] 23]3]3]3 3 75.5
2[Sandpit east of Fairfield N/A 35(15]1 5 (35 134 4]25|35]25|25(25 73
11|Oxbow 3 North of Davenport Davenport [ 3 [ 3 | 3 [ 1|33 )3]|4]|35/3]3]|3]|3 72.75
1A|Oxbow Reconnection (large) - NE of Ay Ayr 2123242515 4 25| 4]35(3.5]|35 70
9[Sandpit Wetlands Davenport | 3 [ 3 | 31231233 |3]3]|3]|3 68
10|Wetlands Davenport | 3 (2 | 21431233 ]|3]3]|3]|3 66.5
31|0xbow 1 N of Davenport Davenport | 3 313 113 2] 2 3] 3 3 313 3 66.5
37|Oxbow large 1 N of Ayr Ayr 313311131 2(2]313[3]3]3]3 66.5
35[Weirs Scott Creek 2NW of Ayr Ayr 3| 2211121222143 1]3] 4 63
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Four (4) sites for final design and construction include:

1 Site 1B 1 Allen Small Oxbow

9 Site 1C 7T Allen Instream Weirs
i Site 817 Sorge Oxbow and Weir
9 Site 361 Frederick Oxbow

Site 1B - Allen Small Oxbow

This recharge structure consists of diverting flow from the Little Blue River to the

remnant Allen Small Oxbow, see figure below. It will be accomplished by installing

two (2) 360 Corrugated MeldvérteRespfwsfr@MP) c ul
the river to the oxbow. This action creates a ponded area with a potential storage

capacity of 8.2 acre-feet. Based upon the past ten years of gage data from the

USGS Deweese Gaging Station, it is estimated that the river will rise high enough

to fill the oxbow to 4.1 acre-feet on an average of three (3) times per year for a

total of 12.3 acre-feet per year.
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D Approx. Surface Area of Recharge

——— Perennial Streams

Flowlines (NHD)

Install culverts into existing road
at inlet

Site 1B - Allen Small Oxbow
Oxbow Reconnection (0.15 miles)
Approx. 1.9 acres surface
Recharge Potential: Very High
GW Declines: -5 to -10 feet (2015)
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Site 1C - Allen Instream Weirs

This recharge structure will include the installation of two (2) instream weirs on
Thirty-Two Mile Creek, a tributary to the Little Blue River, see figure below. These
weirs will be three (3) feet in height and made of rock riprap. Thirty-Two Mile Creek
typically has baseflow year-round, so recharge will occur continuously from these
projects. The downstream weir will be designed to inundate 0.5 acre-feet of water
and the upstream weir will inundate 1.9 acre-feet. Combined these weirs would
inundate 2.4 acre-feet of water with an estimated constant recharge rate of 10%
per year for a total of 87.6 acre-feet per year.
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D Approx. Surface Area of Recharge
——— Perennial Streams
Flowlines (NHD)

LB Recharge
Site 1C - Allen Instream Weirs
1.1 miles of stream
Recharge Potential: Very High
GW Declines: -5 to -10 feet (2015)
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Site 8 - Sorge Oxbow and Weir

This recharge structure will consist of diverting flow from Big Sandy Creek into the
remnant Sorge Oxbow, see figure below. This will be accomplished by installing
two (2) 36-inch CMP culverts to divert flow from the creek to the oxbow. To facilitate
more frequent diversions a three (3) foot tall rock weir will be installed in Big Sandy
Creek, just downstream from the upper oxbow connection. A rock weir will also be
installed at the downstream end of the oxbow to contain water and prevent it from
reentering Big Sandy Creek. This will allow captured water to infiltrate and
recharge groundwater. Finally, one smaller rock weir is anticipated within the
oxbow to increase the volume of water that can be stored. It is estimated that even
a minor rainfall event will cause enough rise in streamflow that the diversion will
occur. It is estimated that the diversion will cause the river to rise high enough to
fill the oxbow, on average, three (3) times per year for a total of 5.7 acre-feet per
year. The oxbow will have a storage capacity of 1.9 acre-feet.

Big Sandy Creek typically has baseflow year-round, so recharge will occur
continuously from the stream weir portion of the project. The instream weir would
inundate 1.4 acre-feet of water with an estimated constant recharge rate of 10%
per year for a total of 50.4 acre-feet per year.
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D Approx. Surface Area of Recharge
——— Perennial Streams

Flowlines (NHD)

In-stream weir o back
water into oxbow

LB Recharge
Site 8 - Sorge Oxbow
Oxbow Reconnection (1.0 miles)
Approx. 3.7 acres surface
Recharge Potential: High
GW Declines: -20 to -30 feet (2015)
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Site 36 7 Fredrick Oxbow

This recharge structure will consist of diverting flow from Scott Creek into the
remnant Fredrick Oxbow, see figure below. The oxbow was recently cut off from
the main creek, and only about two feet of elevation difference separates the main
creek from the oxbow. To increase the frequency of diversion, a two (2) foot tall
rock weir will be installed in Scott Creek. A four (4) foot tall rock weir will be installed
at the downstream end of the oxbow to prevent it from reentering Scott Creek.
This will allow captured water to infiltrate and recharge the groundwater.

This oxbow has the ability to store 0.6 acre-feet of water. It has been estimated
that five (5) runoff events of enough magnitude will occur each year to fill the
oxbow. Since the oxbow has a storage capacity of 0.6 acre-feet the total annual
storage for recharge will be 3.0 acre-feet per year.

Scott Creek typically has baseflow year-round, so recharge will occur continuously
from the instream weir portion of the project. This weir would inundate 1.1 acre-
feet of water with an estimated constant recharge rate of 10% per year for a total
of 40.2 acre-feet per year.
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