2011-355

BOARD OF COUNTY COMMISSIONERS
SARPY COUNTY, NEBRASKA

RESOLUTION TO ADOPT THE INTERLOCAL COOPERATION AGREEMENT II
BETWEEN SARPY COUNTY AND PAPIO-MISSOURI RIVER NATURAL
RESOURCES DISTRICT FOR 240" " STREET INTERIM EROSION PROTECTION

WHEREAS, pursuant to Neb. Rev. Stat. § 23-104 (Reissue 2007), the County has the
power to do all acts in relation to the concerns of the County necessary to the exercise of its
corporate powers; and,

WHEREAS, pursuant to Neb. Rev. Stat. § 23-103 (Reissue 2007), the powers of the
County as a body are exercised by the County Board; and,

WHEREAS, general supervision and control of the public roads of each county is vested
in the County Board by virtue of N'eb. Rev. Stat. §39-1402 (Reissue 2007); and,

WHEREAS, Sarpy County and the Papio-Missouri River Natural Resources District
previously entered into an Interlocal Cooperation Agreement (Rsln No. 2011-054) to share the
costs of engineering design work for a project to protect 240™ Street from erosion by the Elkhorn
River; and,

WHEREAS, the engineers have determined that permanent erosion protection is needed,
but such project is expected to require an extensive amount of time for federal governmental
approvals and therefore interim erosion protection is necessary; and,

WHEREAS, an agreement pursuant to the Interlocal Cooperation Act, Neb. Rev. Stat.
§13-801, et seq., (Reissue 2007), has been proposed for said interim erosion protection, and said
agreement is in the best interest of the citizens of Sarpy County.

NOW, THEREFORE, BE IT RESOLVED BY THE SARPY COUNTY BOARD OF
COMMISSIONERS that the Interlocal Cooperation Agreement Il with the Papio-Missouri River
Natural Resources District for 240™ Street Interim Erosion Protection, a copy of which is
attached hereto, is hereby approved.

BE IT FURTHER RESOLVED that the Chair and Clerk are hereby authorized to execute
said Agreement on behalf of Sarpy County, Nebraska and to take such other actions as may be

necessary under the terms of said Agreement.
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The above Resolution was approved by a vote of the Sarpy County Board of

Commissioners at a public meeting duly held in accordance with applicable law on the

25 day of Dotober 2011,

Pows [ Cotred-

Sarpy County Board Chairman

Attest:

.........

County Cletk ] [ J
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INTERLOCAL COOPERATION AGREEMENT II
Between
THE COUNTY OF SARPY, NEBRASKA
And
PAPIO-MISSOURI RIVER NATURAL RESOURCES DISTRICT
For
240TH STREET INTERIM EROSION PROTECTION

THIS AGREEMENT (hereinafter “THIS AGREEMENT”) is made by and
between the COUNTY OF SARPY, STATE OF NEBRASKA (“the
COUNTY”) and the PAPIO-MISSOURI RIVER NATURAL RESOURCES
DISTRICT (“the DISTRICT ”), pursuant to the authority provided in the
Nebraska Interlocal Cooperation Act (§§13-801, R.R.S., 1997, et seq). A

WHEREAS, in an initial Interlocal Cooperation Agreement between the
parties for 240TH Street erosion protection entered into in February, 2011 (“the
INITIAL AGREEMENT”) the parties agreed to cooperatively commission
engineers (“the ENGINEERS”) to design the most cost-effective future project
to prevent 240t Street in Sarpy County from being lost to foreseeable and

continued Elkhorn River bank erosion; and,

WHEREAS, Tetra Tech was commissioned as the ENGINEERS and has
recommended preliminary plans and specifications for a cost-effective, long-term
project that is expected to require an extensive amount of time for federal
government approvals before it can be constructed; however, for the interim, the
ENGINEERS have recommended a project (“the INTERIM PROJECT”) to
place or launch rip-rap in the affected area to retard erosion until such long-term

project can be approved and constructed; and,
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WHEREAS, the DISTRICT desires to receive COUNTY cost-sharing
assistance for the INTERIM PROJECT (“the INTERIM PROJECT”), as more
particularly described in the scope of work (“the SCOPE OF WORK?”) approved
by the COUNTY and the DISTRICT, a true and correct copy of which is attached

hereto as Exhibit “A” and incorporated herein by reference; and,

WHEREAS, the DISTRICT has authority under §2-3229, R.R.S., Neb.,
1997, to “develop and execute, through the exercise of powers and authorities
granted by law, plans, facilities, works, and programs relating to * * *, (2)
prevention of damages from flood water and sediment, (3) flood prevention and

control * * * *” and the INTERIM PROJECT is one of such facilities, works and

programs.

NOW, THEREFORE, in consideration of the foregoing recitals and the

mutual covenants of parties hereinafter expressed, the parties agree as follows:

1. PROJECT BENEFITS. The parties do hereby find and determine
that the INTERIM PROJECT will be of predominantly general benefit to the
DISTRICT and the COUNTY, with only an incidental special benefit.

2. PROJECT PARTICIPANTS. The INTERIM PROJECT shall be
undertaken by the parties hereto without any separate entity being created, and the
duties and responsibilities of the parties with respect to the INTERIM PROJECT
shall be as defined by THIS AGREEMENT.

3. PLAN APPROVALS. Prior to commencing performance of the
INTERIM PROJECT, the DISTRICT shall submit in writing to the COUNTY,
obtain the COUNTY'’S prior approval of any revisions in the SCOPE OF WORK,
and obtain the COUNTY’S prior approval of INTERIM PROJECT plans,

specifications, cost estimates, bid documents and implementation schedules.
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4. COUNTY TECHNICAL ASSISTANCE. The COUNTY shall
provide technical assistance to the DISTRICT and attend all necessary meetings
regarding the INTERIM PROJECT.

5. COUNTY PLAN REVIEWS. COUNTY reviews of amendments to
the SCOPE OF WORK, and COUNTY reviews of INTERIM PROJECT plans,
specifications, cost estimates, bid documents and implementation schedules,
shall be performed by the COUNTY without unnecessary delay, and approvals
thereof shall not be unreasonably delayed or withheld.

6. THE ENGINEERING CONTRACT. The DISTRICT shall enter
into a professional services contract with the ENGINEERS, in the form as
determined by the DISTRICT and approved in writing by the COUNTY (“the
ENGINEERING CONTRACT”), pursuant to which the ENGINEERS shall
undertake to perform the ENGINEERING SERVICES, such tasks being intended to
result in the preparation of final plans and specifications, including bidding
documents (collectively, “the PLANS AND SPECIFICATIONS 7) for
construction of the INTERIM PROJECT. The provisions of the ENGINEERING
CONTRACT also shall include, but shall not be limited to, covenants and conditions
calling for the ENGINEERS to submit to the COUNTY, for its written approval and
concurrence, copies of all deliverables that the ENGINEERING CONTRACT
provides for submission by the ENGINEERS to the DISTRICT

7. APPROVAL OF THE PLANS AND SPECIFICATIONS. Upon
the ENGINEERS’ completion of the final PLANS AND SPECIFICATIONS for the
INTERIM PROJECT, and after submission to and approval of the same by the
DISTRICT, such PLANS AND SPECIFICATIONS shall be submitted to the
COUNTY for its written comments and written approval, such approval to be
refused only for good cause, or else granted within 30 days after the DISTRICT’S
written submission thereof to the COUNTY or shall be deemed to have been

waived.
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8. RIGHTS-OF-WAY ACQUISITION. Lands, easements and rights-
of-way, which the ENGINEERS or the DISTRICT determine are necessary for
construction, operation, maintenance, repair, replacement, management and/or
regulation of the INTERIM PROJECT (“the INTERIM PROJECT RIGHTS-
OF-WAY"), shall be obtained at the sole cost and expense of the DISTRICT, which
shall hold title thereto.

9, PERMITS. All necessary local, state and federal permits, which the
ENGINEERS or the DISTRICT determine are necessary for construction of the
INTERIM PROJECT or for the permanent operation, maintenance, repair,
replacement, management and regulation of the INTERIM PROJECT, shall be
obtained at the sole cost and expense of the DISTRICT, which shall hold the same.

10. UTILITY RELOCATIONS. The DISTRICT, through its contractor,
shall be solely responsible for relocation of any utilities that are determined to
interfere with construction of the INTERIM PROJECT, or with the operation,

maintenance, repair, replacement, management or regulation of the INTERIM
PROJECT.

11. CONSTRUCTION CONTRACT FOR INTERIM PROJECT.
Following the ENGINEER’S preparation of final plans and specifications for
construction of the INTERIM PROJECT and approval of the same by the County
Administrator of the COUNTY, the DISTRICT shall solicit competitive sealed bids
for construction of the INTERIM PROJECT pursuant to contract documents
submitted to and approved in writing by the County Administrator of the COUNTY.
The contract documents contract for construction of the INTERIM PROJECT shall
include, but shall not be limited to, covenants and conditions providing that the
COUNTY shall be named as an additional insured in all insurance provided to the
DISTRICT pursuant to such contract. Within a reasonable time after DISTRICT
receipt and opening of such bids, the DISTRICT shall deliver a summary thereof to
the County Administrator of the COUNTY, together with the identification by the
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DISTRICT of the bidder who or which the DISTRICT determines is the lowest and
most responsible bidder. In the absence of good cause to the contrary being shown
to the DISTRICT by the COUNTY, the DISTRICT shall accept such bid and shall
award to such bidder the contract to construct all or one or more portions of the
INTERIM PROJECT. The DISTRICT, through its contractor, shall construct the
INTERIM PROJECT in accordance with the COUNTY-approved plans and

specifications.

12. COUNTY CONTRIBUTION. As the sole contribution of the
COUNTY towards the costs of the INTERIM PROJECT (“the COUNTY
CONTRIBUTION”) the COUNTY shall pay to the DISTRICT, in installments
within 45 days ‘after the DISTRICT’S respective written requests, one-half (50%)
of each of the billings rendered to the DISTRICT for ordinary and necessary
engineering and construction services rendered to the DISTRICT for the
INTERIM PROJECT, including, without limitation, billings for the services of the
ENGINEERS; provided, however, the COUNTY shall not in any event be
responsible or required to pay or reimburse to the DISTRICT more than one half
(50%) of the total cost of the INTERIM PROJECT, and not in any event more
than the total sum of TWO HUNDRED SIX THOUSAND FIVE HUNDRED
DOLLARS ($206,500) additional to the contribution previously made by the
COUNTY pursuant to the 2008 INTERLOCAL COOPERATION AGREEMENT
towards the cost to the DISTRICT of the ENGINEERS’ fees for PRELIMINARY
ENGINEERING SERVICES and other services provided therein. The DISTRICT
shall be solely responsible to pay all other costs and expenses of engineering and
construction of the INTERIM PROJECT without any further COUNTY
reimbursement. Any State, Federal, foundation or other grants received by either
of the parties at any time for purposes of offsetting costs and expenses of the
INTERIM PROJECT shall be credited to both parties in equal shares against their
respective obligations hereunder for costs and expenses of the INTERIM

PROJECT after application of such funds towards the aforesaid excess costs and
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expenses of the INTERIM PROJECT towards which the COUNTY is not required
to contribute. The COUNTY’S contribution payment(s) to the DISTRICT will be
made within 45 days following receipt by the COUNTY from the DISTRICT of a
written request or invoice for the COUNTY’S share of actual costs incurred by the
DISTRICT.

13. OPERATION AND MAINTENANCE OF THE INTERIM
PROJECT. After completion of INTERIM PROJECT construction and
DISTRICT acceptance of the INTERIM PROJECT from the DISTRICT'S
construction contractor, the DISTRICT, at its own and sole cost and expense,
shall operate, maintain, repair, replace, manage and regulate the INTERIM
PROJECT during the useful life that the DISTRICT determines for the INTERIM
PROJECT, in such manner and at such times as the DISTRICT in its discretion
determines necessary and in accordance with applicable and generally-accepted

engineering practices and USACE and FEMA regulations and requirements.

14. RISK OF LOSS. The DISTRICT shall have the insurable interest in,
and shall bear the sole risk of loss of or damage to, the INTERIM PROJECT and
all INTERIM PROJECT components, whether such loss or damage results from

flood or other casualty whatsoever.

15. INDEMNIFICATION. Except as otherwise provided herein, the
DISTRICT shall defend and indemnify the COUNTY and hold the COUNTY
harmless (1) from and against any and all INTERIM PROJECT costs exceeding
the COUNTY’S CONTRIBUTION under THIS AGREEMENT; and, (2) from and
against any and all claims, demands, causes of action, costs and expenses,
including court costs and attorneys fees, for personal injuries or property
damages in whole or in part arising out of or caused by the negligence or other

actions or inactions of the DISTRICT, its employees, officers, agents in
connection with THIS AGREEMENT.
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16. EFFECTIVE DATE AND TERM. THIS AGREEMENT shall be in
force and effect from and after its execution by the parties hereto, and shall have

permanent duration.

17. NON-DISCRIMINATION. The parties hereto shall not, in the
performance of THIS AGREEMENT, discriminate or permit discrimination by its
contractors in violation of federal or state laws or local ordinances because of race,
disability, color, sex, age, political or religious opinions, affiliations or national
origin.

18. APPROVALS. Approvals by the DISTRICT and other DISTRICT
actions, contemplated or called for by THIS AGREEMENT, are hereby authorized
to be provided by the General Manager of the DISTRICT. Approvals by the
COUNTY and other COUNTY actions contemplated by or called for by THIS

AGREEMENT, are hereby authorized to be provided by the County
Administrator of the COUNTY.

19. ENTIRE AGREEMENT. THIS AGREEMENT contains the entire
agreement between the parties, and each party hereto agrees that neither the
other party, nor any of the officers, agents, employees or contractors of the other

party, have made any representations or promises with respect to the INTERIM

PROJECT not expressly contained herein.
20. TIME. Time is of the essence of THIS AGREEMENT.

21. DEFAULT. If either party shall default hereunder, the other party
shall be entitled to enforce specific performance of THIS AGREEMENT, may
terminate THIS AGREEMENT, or may have any other remedy allowed by law or
equity.

22. NOTICES. All notices to one of the parties herein required shall be

in writing and shall be served on such party by mail, fax, e-mail or personal

delivery to the manager for such party identified hereinabove.
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23. BINDING EFFECT. The provisions of THIS AGREEMENT shall
inure to the benefit of, and shall be binding upon, the successors in interest and

assigns of the respective parties hereto.

24. APPLICABLE LAW. Each party to THIS AGREEMENT shall
follow all applicable federal and state statutes and regulations in carrying out the
faithful performance and terms of THIS AGREEMENT.

25. SEVERABILITY. In the event any portion of THIS AGREEMENT is
held invalid or unenforceable for any reason, it is agreed that any such invalidity or
unenforceability shall not affect the remainder of THIS AGREEMENT, the
remaining provisions shall remain in full force and effect, and any court of
competent jurisdiction may so modify any objectionable provision of THIS
AGREEMENT so as to render it valid, reasonable and enforceable.

26. CAPTIONS. Captions used in THIS AGREEMENT are for
convenience and not for use in the construction of THIS AGREEMENT.

IN WITNESS WHEREOF, the parties have executed THIS AGREEMENT,
on the respective dates hereinafter indicated, pursuant to authorizing resolutions

duly adopted at regularly-called meetings of their governing bodies.

The COUNTY has executed THIS AGREEMENT on OCtoher 22 | so11.

THE COUNTY OF SARPY, NEBRASKA

Board Chairman

u W@@w@r

County Clerk U
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The DISTRICT executed THIS AGREEMENT on Cchbes 3| , 2011.

PAPIO-MISSOURI RIVER NATURAL
RESOURCES DISTRICT

By QV/’\/"

&éneral Manager
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Exhibit A

P-MRNRD Elkhorn River 240th St. Bank Stabilization

Tetra Tech
Title: Proj Mgr Sr. Engineer Project Engr. Project Engr. CADD Tech Sr.Geotech Sr. Scientist Proj. Scientist | Clerical
Name(s): | M tter Sotak Mechtenberg Thomas iman/Kiein Chapel Munro Manderfeld
Rate: $227 $180 $95 $110 $70 $170 $170 $70 $79
TASKS
Project Management
Client Coordination and Meetings 2 4
Monthly Invoice/Schedule Update (4) 8
Committee/ Board Presentations (2) 4 4
Design
Interim Solution Design 24
Quality Control 4
Project Closeout 4 3
C ion Doct 1t
Develop Construction Plans 2 16 24
Develjop Construction Specifications 12 8
Bid Estimates and Assemble Bid Package 2 4
Prepare for and attend pre-bid meeting 2 4
Prepare for and attend bid opening 2 4
£ngineer's recommendation of award 1
Permitting
USACE Meetings and Coordination 4
Nationwide Permit Application and Documentation 6 24 4
Address USACE Comments 2 4 2
Construction Observation
On-Site Observation 2 12 120
Documentation and Reporting 2 12 32
As-Builts Completion 1 8
4 52 124 0 184 2




Deb Houghtaling Sarpy County Clerk

Fred Uhe Renee Lansman
Chief Deputy Assistant Chief Deputy

1210 Golden Gate Drive - Papillion, Nebraska 68046-2895
Phone: 402-593-2105 « Fax: 402-593-4471 + Website www.Sarpy.com « Email: Clerk@sarpy.com

October 27, 2011

John Winkler, General Manager
Papio- Missouri River NRD
8901 S. 154" Street

Omaha NE 68138-3621

RE: Interlocal Cooperation Agreement Il for 240" Street Interim Erosion Protection

Action by the Sarpy County Board of Commissioners, at the meeting of October 25,
2011, is as follows:

Resolution 2011-355: Authorize Chairman to sign interlocal cooperation agreement Il with Papio-Missouri
River Natural Resources District for the 240th Street Interim Erosion Protection Project.
Denny Wilson, Engineer

MOTION: Nekuda resolved, seconded by Thompson, to rescind the previous Board motion
to table agenda item #17 and to approve resolution 2011-355 and agreement to
provide interim erosion protection. (Original agreement approved by resolution
2011-054 on February 15, 2011.) Ayes: Hike, Thompson, Richards, Nekuda &
Warren. Nays: None.

Enclosed are two originals which have been signed by the Chairman. The agreements
are now ready for the approval signatures; we request that upon execution an original
agreement be provided for Sarpy County records.

Mail to: Sarpy County Clerk
Attn: Kendra Koehler
1210 Golden Gate Dr.
Papillion NE 68046-2895

Sincerely,

| 2/0—260"‘“

Deb Houghtaling
Sarpy County Clerk
Enclosures (2)
DJ/kk



TECHNICAL

MEMORANDUM
TO: Gerry Bowen
FROM: Bob Mussetter, Sara Mechtenberg and Mike Sotak
SUBJECT:  Elkhorn River 240" St. Bank Stabilization
Cc:
DATE: October 4th, 2011

This memorandum describes the results of a preliminary evaluation for the project area of the previous
stabilization project implemented in 1993, which includes banklines along approximately 1 river mile of

the Elkhorn River located 3 % miles north and 2 miles west of Gretna, Nebraska in Sarpy County (Figure
1).

Figure 1. Location Map




Scope of Work

Tetra Tech’s scope of work for this project included the following:
1. Review of available background information, including:
a. United States Department of Agriculture (USDA) Soil Conservation Service Elkhorn River
Streambank Stabilization 1993 construction plans
b. Historic aerial photographs and gage data
c. Survey data collected by Tetra Tech, March 2011
2. Field observations (performed on foot and via boat)
3. Evaluation and recommendations

Background Information

USDA Soil Conservation Service (1993) construction plans for the project area indicate a buried windrow
revetment was constructed in the northern portion of the site on approximately 1,350 ft of the left
(outside bend) bank. To the south of the revetment, a series of 15 rock hard points were placed
perpendicular to the bankline approximately every 200 ft (Figure 2).

Historic aerial photographs for 1969, 1993, 1999, 2003, 2009 and 2010 were analyzed, along with the
Waterloo gage (USGS Gage No. 06800500) data. The flood frequency analysis performed with this gage
data for the IPA Technical Memorandum (Tetra Tech, 2011) was also applied to this site. The timeline
on the following page summarizes the change in the channel alignment in conjunction with major storm
events.

In 1993 and 1999, the outer bend in the project area is protected by the windrow revetment, and
downstream of the bend, the flow is perpendicular to the rock hard points (Figure 3), which successfully
protects the shoreline. It appears that land was reestablished between the hard points in some
locations (although toward the downstream end of the hard point series, this is likely attributed to the
change in channel alignment, as the deposition extents past the protection provided by the hard points).
While the bankline in the project area in 1999 has not changed drastically, significant migration of the
channel upstream of the project area has occurred. The upstream meander continued its migration
pattern to the west approximately 325 ft between 1993 and 1999, and the directly upstream of the
project area migrated up to 400 ft to the south.

By 2003, the river alighnment at the bend in the project area migrated to the south, and the windrow
revetment was located up to 450’ north of the new outer bankline (Figure 4). The left bank around the
bend experienced slight erosion from 1999 to 2003 at the upstream end of the rock hard point series.
Between 2003 and 2009, there is only relatively minor bank migration throughout the project area
(Figure 5). The meander upstream of the project area remained fairly stable between 1999 and 2009,
and the outer bank did not continue to experience erosion. It is believed that landowners implemented
stabilization methods on these banks.

The high flows in June 2010 caused dramatic changes to the bank alignment. Figure 6 compares the
pre-flood (2009) bankline to the post-flood (August 2010 aerial) bankline. The right bankline upstream
of the bend migrated up to 170 ft to the south, and the left bank, where only slight bank migration had
occurred since 1999, migrated up to 325 ft at the most severe location. Six of the 1993 rock hard points
on the upstream end of the series had washed away.

As part of this evaluation, Tetra Tech surveyed the river bed and adjacent uplands in March 2011.
Figure 7 depicts the location of the river data including the bathymetric x-sections, locations of
sandbars, tops of banks and the thalweg. The path of the thalweg indicates that flow with the highest
velocities runs adjacent to the south bankline and intersect the outer left bank around the bend at an
acute angle.



Timeline: Elkhorn River at 240" Street

1993

eHistorically the Elkhorn was wider with less meanders through the project
area. By the late 1980s, meanders were forming and the channel alignment
was migrating east closer to 240t St.

8-year event in July 1993

Figure 2

stabilization

Bank stabilization project constructed in late 1993 to early 1994
10-year event in August 1996

1999
Figure 3

¢ April aerial: significant channel migration to the south of the segment
upstream of 1993 stabilization structures

e April aerial: channel migrating closer to 240th St. and triggers the need for ]

No events exceeding a 5-year recurrence interval occurred during this period

2003
Figure 4

eJuly aerial: channel around the bend migrated to the south, abandoning rock
revetment portion of 1993 stabilization

10-year event in May 2008

Figures 5

eJuly aerial: only slight changes in bank locations

2010

Figure 6

eAugust aerial: severe bank erosion on the right bank upstream of the bend
and the outer (left) bank of the bend

36-year event in June 2010
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Figure 2. 1993 Construction Plans of the Project Area
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Figure 3. Banklines on 1999 Aerial
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Figure 4. Banklines on 2003 Aerial
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Figure 5. Banklines on 2009 Aerial
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Figure 6. Banklines on August 2010 Aerial
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Figure 7. 2011 Survey Data
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Field Observations

The project site was visited by Tetra Tech staff several times between March and June of 2011. The
following is a summary of observations and photos mapped on Figure 8.

Figure 8. Photo Locations Map
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Photo 1 depicts the river bank at the south end of the 1993 stabilization project where hard points were
installed. Rock was observed on the bank and riverbed from the 1993 project at the location of the
southernmost hard point (Photo Location 1-2) and is depicted in Photo 2. The current bankline is a
result of riverbed material deposits since 1993; Photo 3 shows the upper end of the depositional area.
Although it is approximately 6 ft lower than the adjacent uplands, sufficient material has accumulated to
reach an elevation sufficient for trees and shrubs to establish. This is not an actively eroding location
with the current channel alignment. Rock from only one additional hard point was observed within the
depositional area, but it is possible that others were missed due to the dense brush.

Photo 1: Looking northeast along the left bank.
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Photo 2: Close up of rock remaining from the southernmost hard point from the
1993 stabilization project.

Photo 3: Looking south at the depositional area on the left bank.

12



Photo 4 was taken near the downstream end of the bankline that experienced severe erosion from the
June 2010 storm events. Note the left side of the photo that depicts a sandbar that is accumulating on
the right bank. Photo 5 is a continuation of the sandbar. Prior to the flood the sandbar extended
approximately 50 ft from the tree line; currently the edge of sandbar is about 250 ft from the tree line.

|

Approximate April 2010 —»!
bank location :
|
|
\

\

Photo 4: Looking north at eroded bankline (right) and sandbar (left).

Photo 5: Looking northwest at the sandbar and right bank.

13



Photo 6 and 7 are closer views of the erosion on the Graham property. Photo 8 was taken from the
upstream end of the Graham property and indicates that some rock and concrete rubble material has
been placed on the bank since the land was lost in June 2010.

Photo 6: Looking south at eroded left bank on the Graham property.

Photo 7: Looking east at a close up of erosion on the Graham property.
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Photo 8: Looking south at the left bank on the Graham property.

Photo 9 was taken from the same location as Photo 8, looking north towards the Gilmore property. A
drainage ditch that conveys stormwater from the adjacent upland and discharges into the Elkhorn River
is depicted in the center of the picture. This is the property line between the neighboring parcels.
Photo 10 is a close up of the drainage ditch entering the Elkhorn. This is a localized low point on the
outer bend of the left bank. With the thalweg intersecting the bank at an acute angle, this is a potential
location for flanking any proposed stabilization measures downstream of this point.
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Photo 9: Looking north past the drainage ditch towards the Gilmore property.

Photo 10: Taken from the bottom of the river bank looking east where the drainage
ditch discharges into the Elkhorn.
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Photos 11-14 are close ups of the outer bank adjacent to the pond on the Gilmore property. Rock and
concrete rubble has been placed on the banks since the severe erosion in June 2010. Photo 12 depicts
leakage from the pond through the remaining earth and rock material on the bank. Photo 15 depicts

the proximity of the bankline in Photo 14 to upland features.

Photo 11: Looking south at the bankline on the Gilmore property.

Photo 12: Close up of seepage on the bank (likely from the adjacent pond.)
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Photo 13: Looking north at the left bank on the Gilmore property covered with
rock and concrete rubble.

Photo 14: Looking north at the left bank on the Gilmore property where only
portions are covered with rock and concrete rubble.
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Photo 15: Looking south at the proximity of the bankline to upland features. The berm around the
perimeter of the pond intersects the bankline in the distance (indicated with an arrow).

Photo 16 depicts a rock hard point on the upstream end of the bankline that was severely eroded during
June 2010. In the distance is a sandbar that is actively accumulating. The bankline depicted in the
distance of this photo is not the 1993 bankline where the rock revetment was constructed, but the
bankline that was established after the outer bend migrated 450 ft to the south, as indicated on Figure 4.
Photo 17 is an image of the current status of the 1993 stabilization rock revetment placed on the outer
bend of the left bank. Rock is still present at this location, but appears to be sporadic and thin.
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Photo 16: Looking northwest at the upper end of the eroded left bank.

Photo 17: Looking north at rock remaining from the 1993 rock revetment.
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Photos 18-20 document the conditions upstream of the bend. Photos 18 and 19 depict the sandbar bar
that is accumulating on the left bank. Photo 20 depicts right bank upstream of the bend that is eroding
and migrating to the south. The banks are steep, vertical cuts and lined with trees that have fallen into

the river. On the right of the Photo 20, the adjacent land use switches from woodland to agricultural.

Photo 18: Looking southeast at the sandbar with the eroded segment of the left bank in the distance.
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Photo 19: Looking southwest and the sandbar on the left bank and eroded right
bank in the distance.

Photo 20: Looking south-southwest at the eroded right bank.
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Evaluation and Recommendations

The upstream hard points from the 1993 stabilization project did not provide adequate stabilization
after the channel segment directly upstream of the project area migrated to the south (between 1999
and 2003), and water around the bend no longer flowed perpendicular to the hard points. With the
altered flow alignment, the thalweg intersects the left bank between the hard points with little or no
energy dissipation prior to impacting the unprotected bank. In June of 2010, heavy rains in the upper
portion of the watershed yielded a 36-year storm event (measured by peak discharge only) through the
study area, which elevated river levels to the top of the banks for approximately 12 days. During this
time, the soils became saturated, and the unprotected bank eroded back, allowing the river to flank the
hard points. Within this time frame, the left bank migrated 325 ft to the east toward 240" Street.
Failure of the hard points and the extensive bank erosion were caused by the long duration of high flows
that probably overtopped the hard points for a significant period, in addition to the general orientation
of the river current directly into the bank.

As is clearly evident from the historical photos, without bank stabilization, the Elkhorn River can migrate
significantly across the valley bottom. While it is difficult to predict future channel alignments,
estimates can be made by applying typical channel behavior and historical meander patterns. Analysis
shows that the current migration patterns are likely to continue if no actions are taken. Initially, the
right bank will likely continue to migrate to the south upstream from the project area, and the point bar
along the left bank just upstream of the bend will continue to build to the south. As this occurs, the
flow will continue to attack the left bank around the bend causing further migration to the east and
towards 240" Street, further reducing the radius of curvature of the bend.

Previous research has shown that the maximum erosion rate in a bend typically occurs when the ratio of
radius of curvature (R.) to channel width (W) is in the range of about 2 to 4 (Hickin, 1975; Nanson and
Hickin, 1983; Begin, 1981; Odgaard, 1987). For R/W values less than about 2, the erosion rate
decreases sharply due to energy loss in the bend (Bagnold, 1960; Nanson and Hickin, 1983) (Figure 9).

In some studies (e.g, Page and Nanson, 1982; Carey, 1969), deposition actually occurred on the outside
of very tight bends (Rc/W<2), and the bends adjusted by cutting off. From 1993 to May 2010, the radius
of curvature decreased while the channel width remained relatively constant, causing R./W to decrease
from approximately 2.4 to 1.4. The additional erosion that occurred during the June 2010 event caused
further erosion of the east bank, reducing R./W where the hard points were removed to nearly 1. The
progression of the radius of curvature is presented in Appendix A. Based on the literature, it appears
that the bend is approaching a condition in which cutoff is likely. Whether this will occur prior to
additional eastward migration that could potentially damage the adjacent properties and eventually
240" Street is not known, but as will be discussed further below, it suggests that a possible course of
action to protect this area might be to force the cutoff to occur.
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From the assessment of the background data and field observations, six items related to bank erosion
and channel migration were identified (See Figure 10). Potential future impacts if no action is taken
were identified, and recommendations for each item have been developed that should be implemented
if the P-MRNRD views the item as problematic.

Item 1:

Description: Eroding left bank on the outer bend. Some rock and concrete rubble has been placed
for stabilization, but quantities/sizes are not sufficient to provide adequate protection for future
high flows.

Potential Future Impacts: Without stabilizing this bank, erosion will continue and the channel would
likely migrate to the east toward 240" Street. In June 2010, the bankline eroded approximately 325
ft (within roughly 9 days, according to the landowner). The current bankline is only approximately
350 ft from 240™ Street at the closest point. This puts 240" Street, as well as the adjacent private
properties, at significant risk for flood damages.

Recommendations: One option is to stabilize the bankline using techniques that will withstand
shear stresses (to be determined through modeling) and absorb energy created by moderate to high
flows. The stabilization should be placed continuously along the bank, rather than the
perpendicular hard point structures used for the 1993 project. Rock riprap will likely be the best
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alternative; however the configuration and feasibility of more natural armoring methods will be
assessed and considered.

Based on the above evaluation of bend geometry, another alternative could involve construction of
a pilot channel across the inside of the bend that would cut the meander off, eliminating or reducing
the need for protection along the existing bank line. In assessing this alternative, it will be very
important to consider the potential up- and downstream impacts. The alignment of the pilot and,
ultimately, cutoff channel should be tie in smoothly to the existing river alignment at the up- and
downstream ends to avoid adverse hydraulic conditions that could cause aggradation and blocking
of the entrance to the cut off channel, and to avoid directing flows into the opposite (left) bank at
the exit that could increase erosion potential at that location. The cutoff channel will be significantly
shorter than the existing channel, which could induce minor incision for some distance upstream
from the cutoff that could further increase upstream bank heights, decrease bank stability and
increasing lateral erosion potential. The materials eroded from the pilot channel and new incision
could also induce deposition that could adversely affect bank stability downstream from the cutoff.
These potential effects may be temporary, but they should be carefully evaluated before a decision
to move forward with the alternative to ensure that the project will not cause unacceptable off-site
impacts. If only a pilot channel is constructed (and the current channel is not completely plugged),
some amount of bank protection may still be necessary along the problem site, because a significant
amount of flow will continue in the exiting channel, at least until the cutoff channel has fully
developed.

It is recommended that this item be taken into an alternatives analysis to determine the final design
configuration, and then implemented in a timely fashion as these are high priority when assessing
the potential threat to 240" Street, and the properties that lie between the river and 204" Street.

Priority: High
Item 2:
Description: Drainage ditch the left bank creates a localized low spot on the outer meander bend.

Potential Future Impacts: The localized low spot could potentially provide a pathway for water to
flank any stabilization methods on the bank and create a new channel alignment closer to 240"
Street.

Recommendations: Stabilization of the drainage ditch is recommended. One option is to hard
armor the drainage ditch with rock up approximately 50 ft from the bankline where the velocities
will be the greatest. This would prevent the ditch from expanding into the adjacent uplands and
creating a new alignment. Additional methods of controlling stormwater and stabilization methods
can be investigated. If the wetland determination indicates that the drainage ditch is not considered
a jurisdictional waterway, then a drain pipe could be installed and the ditch filled and graded to
eliminate this feature.

Priority: High
Item 3:
Description: Rock remaining from the 1993 rock revetment is thin and sporadic.

Potential Future Impacts: If the channel migrates back to the 1993 alignment, the existing rock
would not be sufficient to protect the bankline and 240" Street would be at risk. (Potential for
migration discussed under ltem 4.)
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Recommendations: The channel alignment should be monitored to assess the necessity of
addressing this item. If the river migrates back to the 1993 alignment, the existing revetment should
be supplemented with additional rock.

Priority: Medium
Items 4 and 5:

Description: Right bank upstream of the problem site is eroding and migrating to the south (4). A
topographic low point is located along this segment (5).

Potential Future Impacts: An immediate impact of the erosion is the loss of wooded land to the
river. From a long term perspective, continued erosion of this bank will impact future changes in
channel alignment downstream. Predicting a river’s response to future flood events is difficult, but
river migration trends can be applied to this site.

If erosion continues along this entire segment of bankline, the thalweg will migrate to the south and
eventually cut-off the meander bend by accessing the topographic low, or eroding the inner bend so
far that the thalweg is south of any future stabilization measures taken for Item 1. This would put
240" at risk of damages from high flow events. If erosion continues at a higher rate on the
upstream end of this segment and lower rates near the point of the inner bend, the river alignment
could potentially redirect back to or near the 1993 alighnment. This would not be problematic if the
recommendations for Item 3 are implemented, but this alignment would not alleviate the potential
for meander cut-off by accessing the topographic low point.

Recommendations: Continued migration of the straight segment between the bends to the south
does not place any infrastructure, improvements or agricultural land at risk for damages. |If this
leads to the natural progression of cutting off the bend, this is not problematic, but advantageous in
protecting 240" Street. If the meander bend is not cut off (naturally or induced) the channel
alignment should be monitored to make sure future migration does not realign the channel in a
manner that stabilization methods for Item 1 are not compromised.

Priority: Low

Item 6:
Description: High erosion potential on right bank downstream of bend.

Potential Future Impacts: The new channel alignment will likely begin to erode the bankline and
create loss of the wooded area.

Recommendations: Erosion of the right bank does not place any infrastructure, improvements or
agricultural land at risk for damages. Erosion of the right bank will relieve pressure on the left bank,
which is favorable in protecting 240™ Street. This site should be monitored and if wooded land is
lost as a result of erosion, and this is viewed as a priority to the P-MRNRD, stabilization methods
could be implemented.

Priority: Low

Design concepts to address the high priority items are presented in Appendix B. The long term solution
will potentially require extensive modeling, design and permitting. Therefore interim concepts were
developed the favorable concept should be implemented immediately, which can be later be
supplemented once the long term solution is fully developed.
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Appendix A — Radius of Curvature to Width Progression
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Appendix B — High Priority ltems Long Term and Interim Concepts



Long Term Option 1- Rock, Root Wad, Locked Log Combo

Incorporate root wads and logs into a rock bench to increase the energy dissipation from standard rock stabilization
and improve aquatic habitat. The rock bench is necessary to anchor the woody features in place. The root wads
would be incorporated into the rock at the upstream end of the project where flow intersects the bank around the
bend, then transition to locked logs anchored at a 30 degree angle downstream where flow is parallel to the
bankline.

Transitioning from the Interim Solution

This alternative would be placed over the material placed on the bank for the interim solution.

Construction Cost Estimate: $995,300 (stand-alone)

If Interim Option 1 was implemented, the cost of the rock material and labor can be subtracted from the above cost
as a stand-alone project. = $623,000

If Interim Option 2 was implemented, only the material cost can be subtracted from the stand-alone cost (assuming
no rock had been placed during an emergency), and the labor will still be included. = $699,500

Time Constraints

Design and Individual Permit process through USACE.

Long Term Option 2- River Realighment

Excavate a pilot channel through the inner bend to create the new channel alignment. The pilot channel does not
have to be exact dimensions of the future channel; once the river takes the new path it will erode the remaining
material necessary to reach a stable depth, width and slope. A series of rock diversion structures would redirect
flow through the pilot channel, and subsequent rows of cabled trees and rock would add additional roughness,
causing the pilot channel to be the path of least resistance.. This diversion structure series would still allow base
flow to pass through the existing channel; thus the installation would not completely cut off the existing alignment.
The existing channel would also receive backwater from downstream at times, as well as additional flow at elevated
water surface elevations during storm events. As a result, it is possible that the permitting agencies would not
consider the new installation to be an impact to the original channel alignment.

The pilot channel must be in an orientation that encourages upstream flow to access the new path, and caution
must be taken that the upstream river alignment does not shift in a manner that would prevent flow from entering
the pilot channel. Preliminary analysis of historical aerial photos indicates that the majority of the upstream
bankline is stable, except for a 500 ft segment directly upstream of the pilot channel. For planning purposes, it is
assumed that this segment would be stabilized if this alternative was implemented. The bankline in the wooded
area that extends about 1,500 feet upstream from the proposed bank protection has not migrated significantly since
at least the mid- to late-1990s, and rock protection has been installed along part of this reach. The existing bankline,
is however, steep and unvegetated, and is showing signs of erosion. This portion of the bankline should be carefully
inspected prior to final design and additional protection measure installed if appropriate. The currently wooded
area bankline that extends over the next approximately 1,700 feet upstream was about 300 feet farther to the west
as recently as 2003. Although this portion of the bank is not actively eroding and is at least partially stabilized by the
overbank vegetation, there is potential for re-erosion of this area. This should be assessed in final design and at the
very least, frequent monitoring should be conducted to insure that the downstream bank protection is not flanked.
Riprap has been installed from the upstream end of the reach through the abandoned railroad crossing that is
located about 750 feet upstream. This area, including the railroad crossing have not changed during the period of
available photography; thus, is assumed to be stable for the forseeable future.

The pilot channel would be cut 50 ft wide, and over time the river will erode the remaining material to reach its
desired width. The pilot channel will be aligned so that it joins approximately parallel with the existing river to
avoid the potential for erosion on the left bank downstream from the junction. Additional assessment would be
needed to determine any potential impacts downstream of the pilot channel as a result of the new alignment and
the localized increase in bed slope.

Transitioning from the Interim Solution

Either interim solution implemented would stay in place as bank protection for when flow over the diversion
structure occurs. The rock would remain in place and would not be reused for construction of this long term
solution.

Construction Cost Estimate: $1,500,000

Above is the cost to construct the pilot channel, diversion structure and bank stabilization on the right bank
upstream of the pilot channel. There would be no use of material from the interim project to build off of that would
provide cost savings for this project. It was assumed the land would need to be purchased and the cost included in
estimate based off of Sarpy County assessor’s website.

Time Constraints

Design and Individual Permit process through USACE.
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Interim Option 1- Placed Rock with Limited Impacts

Place rock windrow revetment in the uplands where space is not limited, and place rock on the bank where
revetment is not possible. Since the pond on the in Gilmore property is so close to the river, rock would be piled on
the bank for this 200 ft stretch. The 250 ft reach upstream of the pond and downstream of the 1993 revetment has
already eroded back farther than the upstream and downstream features. Placing a windrow revetment along this
reach would allow additional erosion prior to launching, increasing the roughness of the transition between the
features that could create additional hydraulic discontinuity and erosion. Rock should be placed on the bank in this
250 ft reach as well, creating a total of 450 ft of rock on the bank (which is below the maximum 500 ft Nationwide
Permit threshold). Downstream of the pond, buried rock windrow revetment would be placed in the uplands along
the eroded bankline for approximately 850 ft that would launch and provide protection if erosion continued.

Construction Cost Estimate: $385,000

The quantities used to develop the cost estimate applied a reduced safety factor of 1.2 from the normal 1.5 safety
factor for volume to account for future scour since it is an interim solution. A 4.4 tons/ft application rate was
applied for the rock placed directly on the bank and a 5.6 tons/ft application rate for the windrow revetment,
resulting in approximately 6,850 tons of rock. It was conservatively assumed that none of the existing rock would be
useable because it is too small or contains rebar, although some of it may actually be useable, which would decrease
the required quantity of rock.

Time Constraints

It will be necessary to develop construction documents and apply for and obtain a Nationwide Permit from the
USACE. The review period would likely be in the range of 60-90 days.

Transitioning into the Long Term Solution

If it is determined that rock placed in the windrow revetment or on the bank is not needed in that location once the
long term solution is implemented, rock can be excavated and reused.

Interim Option 2- Stockpile Rock and Emergency Response Plan

Place the equivalent quantity of rock in stockpiles at the site and develop an emergency response plan that would
only require placement of rock if/when necessary. With stockpiles assumed 6 ft high, approximately 0.5 acres of
area would be required to store the rock. Stockpile sites would be determine with the landowners, one example has
been provided.

Construction Cost Estimate: $300,000

The quantity of rock (6,850 tons) is the same as Option 1, but the cost estimate is less because the cost for labor to
place the rock was not included in the unit price since it will be stockpiled.

Time Constraints

No permits will be needed for this option and there are no foreseen time constraints.

Transitioning into the Long Term Solution

Rock that is remaining in the stockpile when the long term solution is implemented is more readily available than
rock placed on the bank or in a revetment. Any rock than has been placed on the bankline during an emergency
response can be reused if it is determined that the rock is not needed in that location once the long term solution is
implemented.
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