Agenda Item 9

Memorandum

TO: Programs, Project and Operations Subcommittee

SUBJECT: Papillion Creek Watershed Structure W-2 Repair Project Design
Services Contract

DATE: February 3, 2009

FROM: Martin P. Cleveland, Construction Engineer

The referenced grade stabilization structure (dam) was built in 1972 by the Seoil
Conservation Service on an unnamed left bank tributary to Big Papillion Creek in
Washington County, Nebraska at a location 2 miles north and 1 mile west of Kennard, NE.
See attached location map.

Several recent Nebraska Department of Natural Resources Dam Safety Section Inspections
have noted pipe distress (elongation of principal spillway joints) and foundation seepage.
The elongation of the joints (separation of pipe sections) has reached 2.2 inches at two joints
and this is close to maximum elongation permitted by DNR and it is now prudent to repair
the joints,

In 2008, HDR Engineering performed a preliminary geotechnical evaluation of the pipe
distress and foundation seepage (attached).

The next step in the repair process is to have a repair design prepared, permit applications
(section 404) prepared and submitted and construction administration/observation. Attached
is a proposed contract with HDR Engineering to provide these services.

This work will be funded via Project Maintenance Professional Services (Account 0103-
124400) and as of January 6, 2009 there is $232,760 left in this account.

o Itis Management’s recommendation that the Subcommittee recommend to the
Board of Directors that the General Manager be authorized to execute a
professional services contract with HDR Engineering for Papio Creek
Watershed Structure W-2 repairs for a maximum cost not to exceed $60,569,
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AGREEMENT BETWEEN OWNER AND HDR ENGINEERING, INC. FOR
PROFESSIONAL SERVICES

THIS AGREEMENT is made as of this day of ,
2009, between Papio-Missouri River Natural Resources District (“OWNER™) a local
form of government, with principal offices at 8901 South 154th Street, Omaha, NE, and
HDR ENGINEERING, INC., (“ENGINEER”) a Nebraska corporation, with principal
offices at 8404 Indian Hills Drive, Omaha, Nebraska, 68114 to provide professional
engineering services for preparation of Section 404 permit, development of drawings and
technical specifications, and on-call construction consultation in connection with the
project known as W-2 in Washington County, Nebraska. (*Project™);

WHEREAS, OWNER desires to engage ENGINEER to provide professional
engineering, consulting and related services (“Services™) in connection with the Project;
and

WHEREAS, ENGINEER desires to render these Services as described in
SECTION 1, Scope of Services.

NOW, THEREFORE, OWNER and ENGINEER in consideration of the mutual
covenants contained herein, agree as follows:

SECTION L. SCOPE OF SERVICES

ENGINEER will provide Services for the Project, which consist of the Scope of Services
as outlined on the attached Exhibit A.

SECTION II. TERMS AND CONDITIONS OF ENGINEERING SERVICES

The “HDR Engineering, Inc. Terms and Conditions for Professional Services,” which are
attached hereto in Exhibit B, are incorporated into this Agreement by this reference as if
fully set forth herein.

SECTION III. RESPONSIBILITIES OF OWNER

The OWNER shall provide the information set forth in paragraph 6 of the attached “HDR
Engineering, Inc. Terms and Conditions for Professional Services.”

SECTION IV. COMPENSATION

Compensation for ENGINEER’S services under this Agreement shall be an amount equal
to ENGINEER’s Direct Labor Costs times a Factor of 3.15 for the services of
ENGINEER’s employees engaged on the Project, plus Reimbursable Expenses. The total
payment for services is not to exceed the amount of $60,569, uniess authorized in writing
by OWNER. The fee proposal for this Agreement is included as Attachment “B”.

Reimbursable Expenses include the following categories: transportation and subsistence
incidental thereto; toll telephone calls; a computer technology fee, use of other highly
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specialized equipment and repreduction of documents. Reimbursable Expenses will also
include the amount of any sales tax, excise tax, value added tax, or gross receipts tax or
similar tax that may be imposed on this agreement. A markup of 10% will be added to
reimbursable expenses.

The amount of any sales tax, excise tax, value added tax (VAT), or gross receipts tax that
may be imposed on this Agreement shall be added to the ENGINEER’S compensation as
Reimbursable Expenses.

SECTION V. PERIOD OF SERVICE

Upon receipt of written authorization to proceed, ENGINEER shall perform the services
over an anticipated 9-month project period from February to October 2009.

Uniess otherwise stated in this Agreement, the rates of compensation for ENGINEER’S
services have been agreed to in anticipation of the orderly and continuous progress of the
project through completion. If any specified dates for the completion of ENGINEER'S
services are exceeded through no fault of the ENGINEER, the time for performance of
those services shall be automatically extended for a period which may be reasonably
required for their completion and all rates, measures and amounts of ENGINEER’S
compensation shall be equitably adjusted.

SECTION VL SPECIAL PROVISIONS

IN WITNESS WHEREOQF, the parties hereto have executed this Agreement as of the
day and year first written above.

PAPIO-MISSOURI RIVER NATURAL
RESQURCES DISTRICT

“OWNER”

BY:

NAME: John Winkler
TITLE: General Manager

ADDRESS: 8901 S. 154th Street
Omaha, NE 68138-3621

PHONE (402) 444-6222
FAX: (402) 895-6543
EMAIL jwinkler.papionrd.org

HDR ENGINEERING, INC.
“ENGINEER”
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BY:

NAME:

TITLE:

ADDRESS:

PHONE
FAX:
EMAIL

Matthew Tondl, P.E.

Senior Vice President

8404 Indian Hills Drive

Omaha, NE 68114

(402) 399-1070

(402} 399-1111

Matt.tondl@hdrine.com

P-MRNRD Agreement for Professional Services
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EXHIBIT A

SCOPE OF SERVICES




PRPIC-MISSOURL RiveR

Papillion Creek Watershed Grade Stabilization Structure W-2 @ %’gﬁéﬁ?i‘
for Papio-Missouri River Natural Resources District ' E‘I‘;T{é §§
Washington County, NE OMA-;IA, NEI
ENGINEERING PROPOSAL ONE COMPANY
m 1 Many Solutions™

BACKGROUND AND BASI S OF PROPOSAL

"The purpose of this effort is to provide engineering services to design repairs for the observed
settlement of the principal spillway conduit and the foundation seepage along the downstream toe
of Papillion Creek Watershed Structure W-2. Structure W-2 is a grade stabilization structure that
was constructed in 1970, Papio-Missouri River Natural Resources District (P-MRNRD) is
responsible for the operation and maintenance of Structure W-2. Annual inspections have observed
settlement of the principal spillway conduit and seepage. The dam is located in Section 30, T 18
N, R 11 E, in Washington County, Nebraska,

A preliminary geotechnical evaluation was conducted in 2008 to evaluate the subsurface conditions.
SCOPE OF SERVICES

HDR will perform design services to repair the structure. The Phase 11 scope of work is
segmented into 2 task series:

Task Series 100 — Project Management
Task Series 200 -  Section 404 Permitting
Task Series 300 — Design Services

Task Series 400~ Construction Monitoring

The HDR Team proposes to provide the following professional services over an anticipated 6-
month project period from the time of contract authorization,

TASK SERIES 100 - PROJECT MANAGEMENT
TFask Objective: Confirm that Project elements are being completed.

HDR Activities: Task 110 Conduct Project Management. Includes preparation of
project guide, project schedule and administration and coordination
activities on the project, Also included is the preparation of monthly
invoices and progress reports. Progress reports will summarizes work
that has been completed since the previous report and anticipated
progress to be made in the next reporting period. The progress report
will also include any concerns or relevant information on the Project.

Internal HDR Project Team meetings will be conducted to discuss tasks,
provide project updates and review deliverables. QA/QC will be
conducted by senior level professionals on all deliverables,

Task 120 Conduct Kick off Meeting, A kick-off meeting will be
conducted at the beginning of the project to discuss the administration
and proposed project designs and to provide an overview of the task
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Task Deliverables:

Key Understandings:

order. P-MRNRD and HDR representatives will attend. Agenda,
handout materials, and minutes will be prepared by HDR.

« Project Guide
» Meeting agenda, handouts and minutes
» Monthly invoices with progress reports

»  Kick-off meeting will be held at the offices of HDR

TASK SERIES 208 — SECTION 404 PERMITTING

Task Objective:

HDR Activities:

Task Deliverables:

Key Understandings:

Conduct design and analysis.

Task 210 Prepare Section 404 Nationwide Permit. Prepare
documentation for Nationwide Permit No. 3, Maintenance. This includes
preparation of USACE Form 4345 along with a wetland delineation
report.

Task 220 Respond to USACE Comments, Respond to USACE
comments on Section 404 permit application.

Task 230 Vegetation Establishment Monitoring, A condition of the
Section 404 permit will be for vegetation monitoring. HDR will conduct
2 site visits to monitor the re-establishment of disturbed vegetation. The
first site visit will occur after construction has been completed and the
second site visit will occur within 6 months after construction. A
monitoring report will be prepared and provided to P-MRNRD for
submittal to USACE,

»  Section 404 Nationwide Permit application

»  Wetland delineation was conducted on December 2, 2008 by HDR.
It is assumed that no additional delineations will be required.

« It is assumed that no meetings will be required with USACE.

» Itis assurned that the impacts to wetlands will be less than 0.1 acre
and therefore no wetland mitigation will be required.

TASK SERIES 300 -DESIGN SERVICES

Task Objective:

HDR Aectivities:

Conduct design and analysis.

Task 310 Conduct Site Visits. Conduct site visits to reaffirm design.

Task 320 Conduct Firal Foundation and Em bankment Design,
Analyze the foundation and embankment. The design includes:

Page 2 of 5 Pages
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e Finalize stability analyses for end of construction, rapid drawdown,
steady seepage without seepage, and steady seepage with seismic
forces design conditions,

» Finalize size and locate the foundation drains and drain outlets.

Task 330 Review Joint Repair Methods. Review methods to repair
the joints.

Task 340 Prepare Preliminary Construction Drawings, Prepare
preliminary drawings in MicroStation or AutoCAD.

Preliminary Drawing List (Number of sheets shown in parentheses)
Cover Sheet (1)

General Notes (1)

Site Plan (1)

Grading Plan (1)

Foundation Drainage System (1)

Pipe Profile (1)

Joint Repair Details (1)

Subsurface Geologic Information (1)

Task 350 Prepare Preliminary Technical Specifications. Prepare
preliminary NRCS construction and material specifications. A
preliminary list of specifications may include:

Consiruction Specifications Material Specifications (not ip be

edited

Site Preparation Aggregates and Rock

2 —Clearing and Grubbing 321 — Aggregates for Drainfill and
Filters

5 - Pollution Control
6 — Seeding, Sprigging, and Mulching  Nommetal Pipe and Fittings
8 — Mobilization and Demobilization 547 — Plastic Pipe

Foundation Work Miscellaneous Structural Materials
11 -~ Removal of Water 581 — Metal
Earthwork

21 — Excavation
23 — Earthfili
24 - Drainfill
26 — Topsoiling

Nonmetal Pipe Conduits and Drains
45 - Plastic Pipe

Task 360 Prepare Cost Estimate, Prepare cost estimate with
preliminary quantities and anit costs.

Page 3 of 5 Pages
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Task Deliverables:

Key Understandings:

Task 376 Compile and Submit Preliminary Design Deliverable.
Compile and submit preliminary construction drawings, technical
specifications, and cost estimate. P-MRNRD to conduct review on
preliminary design submittal. Written comments are to be compiled and
provided to FIDR for review and comment.

Task 380 Prepare Final Construction Drawings and Technical
Specifications. Complete final drawings and technical specifications.

Task 390 Prepare inal Cost Estimate. Prepare cost estimate with
final quantities and unit costs.

Tagk 395 Compile and Submit Final Deliverable. Compile and
submit final construction drawings, technical specifications, and cost
estimate.

»  Preliminary and Final Construction Drawings, Technical
Specifications, Cost Estimate (.pdf format and 1 hard copy)
= D ofdesign calculations and documents

» Additional survey will be conducted by P-MRNRD.

«  No hydrologic/hydraulic or dam breach evaluations will be
performed,

= Itis estimated that the disturbed area will be less than 1 acre:
therefore, a NPDES permit for construction activity will not be
needed. If erosion and sediment control plans are required, it will be
conducted as Additional Services.

»  Preparation of legal descriptions or surveying property lines is not
included, but can be conducted as Additional Services,

« P-MRNRD will coordinate with Nebraska DNR on permit
requirements.

«  P-MRNRD will be responsible for preparation of Divisions 0 & |
(bidding documents) and HDR will prepare the technical
specifications.

»  P-MRNRD will be responsible for pre-bid and bidding activities.

« Itis assumed that the construction activity will disturb than 1 acre of
land; therefore, an NPDES construction activity permit will not be
required.

« P-MRNRD is responsible for payment of any permit fees.

»  Preliminary design is approximately an 80% design.

«  Preliminary and final construction drawings will scale to fit 117 x
17" paper.

TASK SERIES 408 -CONSTRUCTION CONSUL TATION

Task Objectives:

To provide on-call construction consultation services during construction
of the subdrainage system.

Page 4 of 5 Pages
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HDR Activities: Task 410 Shop Drawing Review. Review shop drawings submittals.

Task 420 Construction Consultation. Provide consultation during the

construction of the Project. Document observations and actions taken in
a one-page field visit report. Consultation will be provided at the
following key milestones:

Task Deliverables:

Key Understandings:

PROPOSED SCHEDULE

Excavation and replacement of the foundation drain and blanket
drain

Prior to fabrication of the pipe joints to discuss work

During repair of initial joint

Final walk through

Other visits as specifically directed by P-MRNRD

Field visit reports

Anticipated construction is the spring 2008 for a duration of 2-
months.

P-MRNRD will provide full range of construction contract
administration and construction observation functions. HDRs
services to P-MRNRD are only intended to augment those functions.
P-MRNRD will provide a minimum of 48 hours notice to HDR for
consultation at the key milestones referenced above.

40 hours for senior level technical support is allotted for this level of
construction consultation,

HDR will not supervise, direct or manage the Contractor’s forces or
Contractor’s means and methods. HDR will not assume
responsibility for health and safety of Contractor’s personnel or
others on the site of the work.

Testing of materials during placement will be conducted by Others.
Technical review of Change Orders shall be performed, if requested,
as Additional Services.

The following schedule is proposed:

WNaotice to Proceed

February 13, 2009

Section 404 Permit Submittal February 25, 2009

Preliminary Design
Final Design
Construction

ESTIMATED FEE

March 13, 2009
March 31, 2009
Spring 2009

The following estimate fee includes labor and reimbursable expenses are as noted in Attachment

B.
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EXHIBIT B

TERMS AND CONDITIONS




HDR Engineering, Inc.
Terms and Conditions for Professional Services

. STANDARD OF PERFORMANCE

The standard of care for afl professional engineering, consulting
and related services performed or fumished by ENGINEER and
its employees under this Agreement will be the care and skill
ordinarily used by members of ENGINEER's profassion
practicing under the same or similar circumstances at the same
time and in the same locality. ENGINEER makes no
warranties, express or implied, under this Agreement or
atherwise, in connection with ENGINEER's services,

. INSURANCE

ENGINEER agrees te procure and maintain, at its expense,
Workers' Compensation insurance as required by statute;
Employer's Liability of $250,000; Automobile Liability insurance of
$2,000,000 combined single limit for bodily injury and property
damage covering all vehicles, including hired vehicles, owned
and non-owned vehicles; Commercial General Liability insurance
of $1,000,000 combined singfe limit for personal injury and
properly damage; and Professional Liability insurance of
52,000,000 per claim for protection against claims arising out of
the performance of services under this Agreement caused by
negligent acts, errors, or omissions far which ENGINEER is
legally liable. Upon request, OWNER shall be made an
additional insured on Cemmercial General and Aulomobile
Liability insurance policies and cerfificates of insurance will be
furnished to the OWNER. ENGINEER agrees to indemunify
OWNER for the claims covered by ENGINEER's insurance.

. OPINIONS OF PROBABLE COST (COST ESTIMATES)
Any epinions of probable project cost or prabable construction
cost provided by ENGINEER are made on the basis of
information available to ENGINEER and or the basis of
ENGINEER's experience and qualifications, and represents ils
judgment as an experiericed and qualified professional engineer.
However, since ENGINEER has no control over the cost of labor,
materials, equipment or services furnished by others, or over the
contractor(s') methods of determining prices, or over competiive
bidding or market conditions, ENGINEER does not guarantee
that proposals, bids or actual project or construction cost will not
vary from opinions of probable cost ENGINEER prepares.

. CONSTRUCTION PROCEDURES

ENGINEER's observation or monitering porions of the work
performed under construction contracts shall not relieve the
contractor from ils responsibility for performing waork in
accordance with applicable contract documents. ENGINEER
shalt not control or have charge of, and shall not be responsible
for, construction means, methods, techniques, sequences,
procedures of consiruction, health or safely programs or
precautions connected with the work and shall not manage,
supervise, conirol or have charge of consiruction. ENGINEER
shall not be respensible for the acts or omissions of the
contraclor or other parties on the project. ENGINEER shall be
entilled to review all construction contract documents and fo
require that no provisions extend the dulies or liabitities of
ENGINEER beyond those set forth in this Agreement. OWNER
agrees {o include ENGINEER as an indemnified parly in
OWNER's construction contracts for the work, which shali protect
ENGINEER {o the same degree as OWNER. Fusther, OWNER
agreas that ENGINEER shail he listed as an additional insured
under the construction contractor's Fabilily insurance policies.

. CONTROLLING LAW

This Agreement is to be governed by the law of the state where
ENGINEER's services are performed.

. SERVICES AND INFORMATION

OWNER will provide all criteria and information pertaining to
OWNER's requirements for the project, including design
objectives and constraints, space, capacity and performance
requirements, flexibility and expandability, and any budgetary

Terms & Conditions for Professionat Services

limitations. CWNER will also provide copies of any OWNER-
furnished Standard Details, Standard Specifications, or Standard
Bidding Documenis which are to be incorperated into the project.

OWNER will furnish the services of soils/geotechnical engineers
or other consultants that include repors and appropriate
professional recormmendations when such services are deemed
necessary by ENGINEER. The CWNER agrees to bear full
responsibility for the technical accuracy and content of OVWNER-
fumished documents and services.

In performing professional engineering and related services
hareunder, it Is understood by OWNER that ENGINEER is not
engaged in rendering any type of legal, insurance or accounting
services, opinions or advice, Further, it is the OWNER's sole
responsibility to obtain the advice of an attorney, insurance
counselor or acceuntant to profect the OWNER's legal and
financial interests. To thaf end, the OWNER agrees that
OWNER or the OWNER's representative will examine all studies,
reporis, sketches, drawings, specifications, proposals and other
documentis, opinions or advice prepared or provided by
ENGINEER, and wilf obtain the advice of an attorney, insurance
counselor or other consultant as the OWNER deems necessary
to protect the CWNER's interests before OWNER takes action or
forehears to take action based upon or relying upon the services
provided by ENGINEER.

. SUCCESSORS AND ASSIGNS

OWNER and ENGINEER, respeclively, bind themselves, thelr
pariners, successors, assigns, and legal representatives to the
covenants of this Agreement. Neither OWNER nor ENGINEER
will assign, sublet, or transfer any inferest in this Agreement or
claims arising therefrom without the written consent of the other.

. RE-USE OF DOCUMENTS

All documents, including all reparts, drawings, specifications,
computer software or other items prepared or fumished by
ENGINEER pursuant fo this Agreement, are instrumants of
service with respect to the project. ENGINEER retains ownership
of alt such documents. OWNER may retain copies of the
documents for its information and reference in connection with
the project; however, none of the documents are intended or
representad o be suitable for reuse by OWNER or othars on
extensions of the project or on any other project. Any reuse
withiout written verification or adaptation by ENGINEER for the
specific purpose intended will be at OWNER's sole risk and
without liability or fegal exposure to ENGINEER, and OWNER will
defend, indemnify and hold hamless ENGINEER from all claims,
damages, losses and expenses, including attomey's fees, arising
or resulling therefrom. Any such verification or adaptation will
entitle ENGINEER to further compensation at rates to be agreed
upon by OCWNER and ENGINEER.

. TERMINATION OF AGREEMENT

OWNER or ENGINEER may temminate the Agreement, in whole
or in part, by giving seven (7) days wrilten nolice, if the other
parly substantially fails to fulfill its obligations under the
Agreament thraugh no fault of the terminating party. Where the
method of payment is "lump sum," or cost reimbursement, the
final invoice will include all services and expenses associated
with the project up to the effeclive date of termination. An
equitable adjustment shall also be made to provide for
termination settliement costs ENGINEER incurs as a result of
commitments that had become firm before termination, and fora
reasonable profit fer services performed.

10. SEVERABILITY

If any provisian of this agreement is held invalid or
unenforceable, the remaining provisions shall be valid and
binding upon the parties. Qne or more waivers by either parly of
any provisien, term or condition shalt not be construed by the

(10/2001)
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12,

13.

14.

15.

other party as a waiver of any subsequent breach of the same
provision, term or condilion.

INVOICES

ENGINEER will submit monthly invoices for services rendered
and OWNER will make prompt paymenis in response to
ENGINEER's invoices.

ENGINEER will retain receipts for reimbursable expenses in
general accordance with Infemal Revenue Service rules
pertaining to the suppor of expenditures for income tax
purposes. Receipts will be available for inspection by OWNER's
auditors upon request,

If OWNER dispules any tems in ENGINEER's invaice for any
reason, including the lack of supporing dosumentation, OWNER
may temporarily deigte the dispuied item and pay the remaining
amount of the invoice. OWNER wii promptly notify ENGINEER
of the dispute and request dlarification and/or correction. After
any dispute has been settled, ENGINEER will include the
disputed item on a subsequent, regularly scheduled invaice, or
on a special invoice for the dispuled item only,

OWNER recognizes that late payment of invoices results in
extra expenses for ENGINEER. ENGINEER retains the right to
assess OWNER interest at the rate of one percent (1%} per
month, but not to exceed the maximum rate allowed by law, on
invoices which are not paid within forty-five (45) days from the
date of the invoice. In the event undisputed portions of
ENGINEER's inveices are not paid when due, ENGINEER also
reserves the right, afler seven (7) days prior written notice, to
suspend the performance of its services under this Agreement
until all past due amounts have been paid in full.

CHANGES

The parties agree thai no change or modification to this
Agreement, or any attachments hereta, shall have any force or
effect unless the change Is reduced to writing, dated, and made
part of this Agreemeni. The execution of the change sball be
authorized and signed in the same manner as this Agesement,
Adjustments in the period of services and in compensation shali
be in accordance with appiicable paragraphs and sections of this
Agreement. Any proposed fees by ENGINEER are estimates to
perform the services required to complete the project as
ENGINEER understands it to be defined. For those projects
involving conceptual or process development services, activities
cflen are not fully definable in the initial planning. in any evant,
as the project progresses, the facts developed may dictaie a
change in the services to be performed, which may alter the
scope, ENGINEER will inform OWNER of such situations so
that changes in scope and adjustmenis to the time of
performance and compensation can be made as required. If
such change, additional services, or suspension of services
results in an increase or decrease in the cost of or time required
for performance of the services, an equitable adjustment shall be
made, and the Agreement modified accordingly.

GCONTROLLING AGREEMENT

These Terms and Conditions shall take precedance over any
inconsistent or contradiclory provisions centained in any
proposal, contract, purchase order, requisition, nofice-to-
proceed, or like document.

EQUAL EMPLOYMENT AND NONDISCRIMINATION

In connection with the services under this Agreement,
ENGINEER agrees to comply with the applicable provisions of
federal and state Equal Employment Opportunity, and other
employment, statules and regulations.

HAZARDOUS MATERIALS

OWNER represents fo ENGINEER that, {o the best of its
knowledge, no hazardous materials are present at the project
site. Mowever, in the event hazardous materials are known to
be present, OWNER represents that fo the best of its
knowledge it has disclosed to ENGINEER the existence of all
such hazardous materials, including but not imited to
asbestos, PCB's, petroleum, hazardous wasle, or radioactive
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16.

17.
18.

material located at or near the project site, including type,
guantity and location of such hazardous malerials. Itis
acknowledged by both parties that ENGINEER's scope of
services do not include services related in any way to
hazardeus materials. In the event ENGINEER or any other
party encounters undisclosed hazardous materials,
ENGINEER shall have the obligation te nofify QWNER and, io
the extent required by law or regulation, the approgriate
governmental officials, and ENGINEER may, at its option and
withaut liability for delay, consequential or any other damages
o OWNER, suspend parformance of services on that portion
of the project affected by hazardous materials until OWNER:
(i) retains appropriate specialist consultant(s) or contractor(s)
to identify and, as appropriate, abate, remediate, or remove
the hazardous materials; and (i) warrants that the project site
is in full compliance with ali applicable laws and regulations.
OWNEER acknowledges that ENGINEER is performing
professional services for OWNER and that ENGINEER is not
and shal not be required to become an “arranger,” “operator,”
"generator,” or "transporter” of hazardous materials, as
defined in the Comprehensive Environmental Response,
Compensation, and Liability Act of 1890 {CERCLA}, which are
or may be encourdered at or near the project site in
connection with ENGINEER's services under this Agreement,
If ENGINEER's services hereunder cannot be performed
because of the existence of hazardous materials, ENGINEER
shall be entitted to terminate this Agreement for cause on 30
days writlen notice. To the fullest extent permitted by law,
OWNER shall indemnify and hold harmless ENGINEER, its
officers, directors, partners, employees, and subconsultants
frem and against all costs, losses, and damages (including but
not limited o all fees and charges of engineers, architects,
attomeys, and other professionals, and all court or arbitration
or other dispute resclution costs) caused by, arising out of or
resulting from hazardous materials, provided that (i) any such
cost, loss, or damage is attributable to bodily injury, sickness,
disease, or death, or injury to or destruction of tangible
praperty {other than completed Work), including the foss of
use resulling therefrom, and {ii) nothing in this paragraph shall
obligate OWNER to indemnify any individual or entity from and
against the consequences of that individual's or entity's sole
negligence or wiltfuf misconduct.

EXECUTION

This Agreement, including the exhibits and schedules made part
hereof, constitute the entire Agreement between ENGINEER
and OWNER, supersedes and controls over all prior written or
cral understandings. This Agreement may be amended,
suppiemented or modified only by a written instrument duly
executed by the parties.

LIMITATION OF LIABILITY ~ Not Used

LITIGATION SUPPORT

In the event ENGINEER is raquired to respand to a subpoena,
governmeni inquiry or other legal pracess related {o the services
in connection with a legal or dispute resolution procesding to
which ENGINEER is not a parly, OWNER shal reimburse
ENGINEER for reasonahle costs in responding and compensale
ENGINEER at its then standard rates for reasonable ime
incurred in gathering information and documents and attending
depaesitions, hearings, and trial.

{10/2001)
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 PATRICKH.

POEHZEL

PRELIMINARY GEOTECHNICAL EVALUATION OF
PIPE DISTRESS AND FOUNDATION SEEPAGE
PAPILLION CREEK WATERSHED STRUCTURE W-2
WASHINGTON COUNTY, NEBRASKA

1.0 BACKGROUND

Papio-Missouri River Natural Resources District (P-MRNRD) requested HDR investigate the
observed pipe distress and foundation seepage at Papillion Creek Watershed Structure W-2 (W-2),
W-2 is located 2 miles north and 1 mile west of Kennard, Nebraska in Washington County on an
unnamed left bank tributary to Big Papillion Creek in Washingion County, Nebraska. See Figure 1,
General Location Map, for the location of W-2. W-2 is a grade stabiiization dam that was consiructed

for the purpose of stabilizing the channel so that continued upstream migration of degradation, or
downcuiting, does not oceur.

This report presents the results of a preliminary geotechnical evaluation of observed pipe distress and
foundation seepage that has occurred at the dam. The purposes of this study are to: (1) review
existing information, (2) perform visual inspection of the dam and features, and (3) conduct &
geotechnical investigation consisting of field and lab work, all performed to assist in the evaluation of
the poiential cause(s) of these occurrences. In particular, this report presents our findings and
preliminary conclusions regarding:

Genlogic setting of the site;

Subsurface soil and groundwater conditions;

Evaluation of the engineering characteristics of the foundation soils;

Identification of potential cause(s) of the observed distress of the principal spillway;

Discussions of the potential cause(s) of the observed seepage along the downsiream toe of
the dam; and

+ Development of prefiminary recommendations to remediate these issues.

A limited topographic survey of the dam, including the principal spillway and the configuration of the
dam section and crest, was performed by the P-MRNRD.

2.0 DESCRIPTION OF EXISTING DAM AND FEATURES

The dam is located on an unnamed left bank tributary of the Big Papillion Creek that flows in a
southerly direction. The structure is situated in Section 30, Township 18 North, Range 11 East just to
the west of the fown of Kennard in Washington, County, Nebraska. The Site Plan for the existing

dam and features is presented on Figure 2. Photographs of the pipe distress and the wet areas along
the downstream toe are presented on Figure 3.

The existing dam is a compacted, homogeneous earthen structure that was completed in July of
1972. The dam has a crest length of about 500 feet. The maximum height of the dam above the
stream channel is about 35 feet. The dam has 2.5: 1 (horizontal: vertical) side siopes with a 12-foot
crest width. A berm and 4:1 side slope leading to the pool area was constructed on the upstream
portion of the dam. A cutoff trench was excavated and recompacted along the axis of the dam that
has a base width of about 10 feet and is about 5 feet in depth.

internal drainage for the dam is provided by a foundation drain system consisting of a trench type
drain extending across the old channel and a 4-inch solid PVC outlet pipe. The existing foundation
drain is 4-foot high, 3-foot wide and the drain extends about 60 feet in length along the axis of the
dam. The drain material is comprised of Nebraska Depariment of Roads (NDOR) road gravel. A 4-
inch perforated PVC collector pipe is present along the base of the trench drain which is situated at
elevation 1212 feet. The outlet for the foundation drain is provided by a solid 4-inch PVC pipe with an
invert elevation of 1213.85 feet. The outlet drain was not found during the site investigation. A
schematic of the existing foundation drain sysiem is presented on Figure 4.
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The intake 'str;u:;:.ture is a standard open riser comprised of reinforced concrete with a galvanized
~ metal trash.rack. The weir elevation, or normal pool, is set at 1240 feet. The reservoir level (plus ice)
“at the tifng ofthe site survey was at elevation 1240.58 feet.

The 1;5i:i=ﬁé'ipal spillway consists of a 36-inch diameter reinforced concrete pipe consisting of seven
16-foot sections of pipe and one 8-foot section. Three anti-seep collars were placed at 19-foct

intervals along the pipe. Structural pipe supports are provided at two locations where the pipe
daylights the embankment section.

The auxiliary spillway is a grassed-lined channel that is situated at the right (west) abutment. The
crest elevation of the auxiliary spillway is set at 1242.5 fest. Side slopes of the excavated channel
are inclined at about 3:1.

Copies of the as-built plans for the dam and features are provided for reference in Appendix A.

3.0 GEOTECHNICAL INVESTIGATIONS
31 Original SCS Investigation

The original geotechnical invéstigation was completed by the SCS in October of 1970. A total of eight
(8) auger borings were advanced at the site; six (8) along the axis of the dam and two (2) within the

reservoir area. The lab testing was understood to consist of moisture-density (compaction) testing of
potential borrow soils.

Copies of the original boring plan and subsurface profile along the axis of the dam are shown on the
as-huilt drawings provided in Appendix A.

3.2 Suppiemental Investigation

Fieid Work

The suppiemenital investigation for the project consisted of drilling six (8) exploratory test borings and
two (2) cone penetration test (CPT) soundings. The approximate location of the borings and CPT's
are shown on Figure 2. The logs of borings and CPTs are provided in Appendices B and C,

respectively, A Schedule of Borings presenting the station, oifset, and depth of each boring and CPT
is provided in Table 1 below.

Table 1 - Schedule of Borings and CPTs

Boring/ Top of Depth of
GPT Boring/CPT Date of Boring/CPT
# Elevation Drilling {feel)
B-1 (well) 1232.25 2-27-08 40
B-2 1240.45 2-27-08 55
B-3 1218.80 2-27-08 25
B-4 (well) 1233.31 2-27-08 40
B-5 1238.21 2-27-08 45
B-8 1248.05 2-28-08 60
CPT-1 1232.70 3-3-08 35
CPT-2 1233.75 3-3-08 35

The field investigation was conducted by Thiele Geotech, Inc., of Omaha, Nebraska, under the

direction of a senior geotechnical engineer. The locations and elevations of the borings were
surveyed hy the P-MRNRD.
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The borings were advanced with a truck-mounted drill rig equipped B-inch ID hollow-stem augers.
Borings remained open during drilling, and stabilization methods were not reguired to advance each
boring. Cone Penetration Test soundings were advanced in the areas of the observed seepage.

Measurements of point resistance (g}, local sleeve friction (q,) and pore pressure {u) were made for
each of the CPT soundings.

Soil samples from the auger borings were obfained using push sampling at intervals shown on the
boring logs. Undisturbed samples, designated as "U" samples on the logs, were obtained with thin-
walled tube samplers, 3-inch outside diameter, hydraulically pushed in general accordance with
ASTM D 1587-83, "Thin Walled Tube Sampling of Scils.” Pocket penetrometer measurements were
taken at the end of each “U" sample prior to extrusion in the laboratory.

Groundwater monitoring wells were installed in Borings B-1 and B-4. The wells consisted of 2-inch
slotted PVC pipes placed in the drill holes and backfilled with filker sand and auger cuttings.

Stabilized water level readings were made in the drill holes at the dates and under the conditions
stated on the boring logs.

Laboratory Materials Testing

The Iab testing pragram was developed to investigate the engineering properties of selected samples
and to substantiate the soil classifications made in the field. The testing consisted of moisture

content/dry density determinations, gradation tests (sieves with hydrometer), plasticity tests, and
consolidation tests.

The resuits of the lab testing are provided in Appendix D.

4.0 SITE CONDITIONS

4.1 Geologic Setting

The surficial geology of the Papillion Creek Watershed is Pleistocene in age and cansists of eolian
(wind blown) deposits primarily of Peoria, Loveland and Sappa loess. The loess formed in dune
shaped hiils situated between the Elkhorn and Missouri Rivers. The Peoria loess typically consists of
silty lean clays that are stiff when dry but become softer with increasing moisture content. The Peoria
loess can exhibit low unit weight and may be susceptible to collapse upon wetting or loading. The
Peoria loess can also be relatively pervious depending on its sili and sand content. The Loveland
loess typically consists of lean clays and generally exhibits higher unit weights and shear strengths

than the Peoria. The Sappa loess is an older deposit of lean clays with variable sirength and
compressibility characteristics,

The loess overlies Pleistocene glacial deposits of Kansan till. The tilf consists of lean to flat clays
mixed with occasional sand, gravel, and occasional cobbles. The glacial deposits are generally fairly
deep, but are sometimes near the surface at lower elevations on steep slopes. Cretaceous
sandstone or Pennsylvanian limestone and shale form the bedrock unit below the glacial deposits.

The depth to bedrock is normally great, and rock is rarely encountered in construction within the
Papillion Cresk Watershed.

Along drainageways, alluvial and colluvial deposits are typically present. These soils were formed by
erosion of the adjoining loess-mantled hills. Alluvial deposits are generally present along creeks and
in major drainageways. The upper several feet of alluvium are usually siiffer due to the effects of

desiccation. Colluvial soils are usually located at the base of steep slopes and in upland draws, and
are formed by local creep and sloughing.

4.2 Subsurface Conditions

The project site is underlain by existing fill soils, alluvium/colluvium, loess, and glacial fill to the
maximurm depths explored. Brief descriptions of these materials are provided below. Subsurface

profiles along the downstream toe of the dam and along the principal spillway are presented in Figure
5.
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Existing Fills

Existing fill soils were encountered in Boring B-6 that was advanced near the maximum fill section at
Station 2+65. The thickness of the fill was estimated to be about 38 feet at this location. The fill soils
were found to consist of light to dark brown and olive gray, moist to very moist, firm to hard, lean clay
(CL). No lenses or seams of sand, silt or excessively wet soils were noted in this material.

Pocket penetrometer measurements ranged from 0.25 to over 4.5 tons per square foot {tsf) in this
material (8 tests). Moisture contents of the fill ranged from 17.4 to 27.8% and averaged 23.6% (8
tests). Total unit weights varied from 118.2 to 130.7 pcf and averaged 125.0 pcf (8 tests).

Alluvium/Colluvium

Alluviumn and colluvium were encountered in Borings B-1 and B-6 located within the valley. These
soils were found to consist of dark grayish brown and gray, very moist to wet, very soft to soft, lean
clay (CL). No lenses or seams of sand or silt were noted in this material.

Pocket penetrometer measurements ranged from O to 3.25 tsf in these materials {8 tests). Moisture
contents ranged from 24.9 to 50.1% (8 tests). The results of a consolidation test performed on the

alluvium indicated that this material is slightly over-consolidated and is considered compressible
when normally consolidated.

Loess

Several deposits of loess soils were identified from the geotechnical investigations, including in
increasing age, Peoria, Loveland and Sappa ioess.

Peoria loess was encountered in the upper poriion of the left (east) abutment of the dam. The Peoria
loess was found to consist of soft to hard, moist to wet, lean clay (CL) with some carbon staining and
mottiing. Thickness of the Peoria loess varied from about 15 to 22 feet in Borings B-4 and B-5,
respectively. Pocket penetrometer measurements ranged from 0 to 1.25 tsf in this material (7 tests).

Laveland loess was encountered in Borings B-2 and B-5 at the east and west abutments of the dam.
The Loveland loess was found to consist of reddish brown, firm to hard, moist, lean clay (CL).

Thickness of the Loveland ranged from 3.5 to 5 feet. Pocket penetrometer measurements ranged
from 1.75 to 2.75 tsf in this material (2 tests).

Sappa loess was encountered in several borings completed at the site and is the predominant loess
deposit at the site. The Sappa loess was found to consist of light gray and grayish brown, very moist
to wet, soft to hard, lean clay. Thickness of the Sappa ranged from 15 to 47 feet at the boring
locations. Pocket penetrometer measurements ranged from 0 to 3.0 tsf in this materiat (19 tests).
The results of a consolidation test performed on the Sappa indicated that this material is slightly over-
consolidated and considered compressible when narmally consolidated.

No lenses or seams of sand or silt were noted in any of the loess deposits.

Glacial Till

The entire project site was underlain by glacial till of Kansan (Pleistocene) age. The Kansan till
consists of grayish to yellowish brown, hard, wet, fat clay with some zones of lean clay. Pocket
penetrometer measurements ranged from 1.25 to 4.5+ tsf in this material (8 tests). No layers of
outwash sand were identified in this material.

Groundwater

Groundwater was encountered in all borings cormpleted at the site. The depth to groundwater was
found to be varable but consistent with the development of a phreatic surface through the
embankment. The groundwater depths ranged from at the surface in Boring B-3 near the plunge pool
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to 37 feet in Boring B-6. The measured depths and elevations of the groundwater are provided in
Table 2 below.

Table 2 - Groundwater Measurements

Top of Depth to Depth to
Boring Date of Groundwater Stabilized Date of Groundwater
Boring Elevation Drilling After Drilling _ Groundwater Reading Elevation
B-1 (well) 1232.25 2-27-08 6.5 1.54 3-28-08 1230.71
B-2 1240.45 2-27-08 9.5 7.38 3-28-08 1233.07
B-3 1218.80 2-27-08 1.5 0.00 3-28-08 1218.80
B-4 {(welf} 1233.31 2-27-08 10.0 6.71 3-28-08 1226.59
B-5 1238.21 2-27-08 9.8 8.25 3-28-08 1228.96
B-6 1246.05 2-28-08 37.0 17.60 3-28-08 1228.45

The estimated gradient of seepage through the dam between the pool level and Boring B-3 (near
principal spiliway) is about 0.15 fest/foot.

4.3 Past inspections of Dam

Several inspections of the dam have taken place since its construction in 1972. A summary of the
inspections and findings are presented below.

= August 20, 2007 - Nebraska Depariment of Natural Resources made joint
measurements of the principal spillway conduit at four downstream locations. The date

of the measurements was May 1, 2007. The measured joint elongations ranged from 0.6
to 2.75 inches.

» July 28, 1998 - Nebraska Department of Natural Resources performed an inspection of
the dam. The report recommended that the seepage at the toe of the dam be monitored.

« September 11, 1984 - Nebraska Department of Water Resources inspected the dam on
August 4, 1984 and no deficiencies were observed.

= February 14, 1972 — A “Contractor's Inspection” was performed by the SCS on February
11, 1972. According to the memorandumn inspection, no particular problems were noted.

Copies of these inspection reporis are included in Appendix E.

50 ENGINEERING EVALUATIONS
5.1 Comments on Soil Characteristics

The subsurface investigation completed for this study and the originally SCS investigation revealed
that the foundation soils and embankment fills present at the site consist entirely of relatively firm,
lean clays from alluvium, loess and glacial tills. Although some zones of soft and wet clay were
encountered in isolated areas, the foundation soils are generally considered capable of supporting
the imposed load from the earth fill and structures without resulting in excessive settlements.

The foundation soils are also considered relatively water-tight, with no obvious indications of the
presence of pervious strata that may have fransmitted the seepage that led to the wet condition along
the toe of the embankment. Typically, these pervious lenses show up on CPT logs, but are often
masked in soil borings due fo borehole smearing of the sidewalls.
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5.2 Condition of Existing Dam

At the time of our site reconnaissance and field investigations, the surface of the existing dam was
observed to be in good condition with no observable signs of cracking, settlement or distressed
areas. The embankment had a healthy cover of grass with no observable erosion or rutting.

The exposed portion intake structure was observed to be in good condition with no signs of

deterioration. The exposed portion of the principal spiliway was observed in relatively good condition
with no signs of spaliing or cracking of the concrete.

5.3 Description of Pipe Distress

As described above, the exposed portion of the principal spiliway has experienced distress in the
form of differential seftlement and eiongation of joints. The survey data showed that the measured

elongation of the pipe joints is in excess of acceptable standards. A photograph of the principal
spillway is presented on Figure 3.

in the August 20, 2007 Nebraska Department of Natural Resources inspection report, it was noted
that Joint Nos. 2, 3 and 4 were elongated. Joint No. 2 has exceeded the maximum joint elongation of
the manufactured joint, Joint No. 3 has elongation of 2.2 inches, with approximately 0.5 inches of
remaining water tightness and Joint No. 4 has elongation of 2.2 inches, with approximately 0.5 inches
of remaining water tightness. These joints were measured and recorded over a year ago and with the
extreme amounts of rainfall in 2008, there is reason to assume additional rotation and elengation of
the joints may occur. NRCS TR-60 requires a margin of safety of not less than 0.5 inches. Joints No.
3 and No. 4 are at their extreme limits and it would be prudent to repair these at this time.

According to the as-huilt plans, the existing principal spillway was instalied at a camber to account for

the seftlement of the foundation soils. The total settlement of the principal spillway under the weight
of the new fill was predicied to be less than 1 foot.

The existing pipe is supported by pipe supports or bents at two locations. The existing footings are 3

feet in width along the axis of the pipe and about 6 feet in length. No bearing pressure information
was provided on the as-built plans.

It appears from the survey data of the joints and our visual observation of the pipe segments that the
observed distress has resulted from either (1) a bearing fallure of the downstream pipe support, or (2)
settlement of the foundation soils from the weight of the embankment fill. Both of these scenarios are
considered plausible as an explanation of the downward movement of the downstream section of
pipe.

5.4 Description of Foundation Seepage

The presence of wet ground conditions that was noted in past inspection reports was confirmed from
the results of the geotechnical investigation, The wet areas are characterized by the growth of 2 local
phreatophyte called snake grass, which is prevalent in continuous wet areas. The approximate
location of the wet ground is shown on Figure 3. In addition to the wetness, an area of foundation
seepage was identified and is noted on the referenced figure.

Observation of the wet area did not show any signs of sloughing or slope instability at the time of our
waork.

6.0 FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

Based on our review of the existing information, our site visits and the supplemental geotechnical
investigation, the findings and conclusions from this work are summarized below.

e The joint gap exceeds the minimal ailowable joint gap in the last 3 joints. A metal collar
can be inserted into the interior of the pipe that will bridge the excessive joint gap.
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¢ Despite the observed wetness and seepage along the toe of the embankment, the dam is
not considered to be in imminent danger of failure.

e The existing dam has a non-standard outlet system consisting of a solid pipe with a
diameter of only 4 inches. The outlet of the pipe couid not be located in the field and it
should be assumed that it is either (1) overloaded or (2) not functioning properly (clogged
or crushed). A sand drain outlet, which is typically provided as a part of the drain system,
was not included as a part of the original construction.

* The existing 4-inch solid pipe drain outlet should be completely removed and replaced.

The installation of a new outlet drain system is recommended as a means to increase the
capacity of the foundation drain system.

o Preliminary seepage analyses indicate that the proposed outlet drain should consist of a
trench type drain that is dimensioned as 8 feet in width and 4 feet in height. A 6-inch
perforated PVC pipe should be included to provide additional capacity to the outlet

system. A schematic of the proposed maodifications to the drain system is presented on
Figure 4,

e The existing perforated pipe should be inspected to verify its ability to collect and transmit
seepage intercepled. The existing foundation drain should be inspected for signs of
clogging at the time of excavation. The proposed perforated pipe should be spliced into
the existing perforated foundation drain pipe and wrapped with a non-woven geotextile.

e A drainage blanket should be installed to provide drainage to the entire area of the
ohserved wetness and seepage. The blanket should be a minimum of 2 feet in thickness
and should drain into the proposed outlet drain and the plunge pool. The approximate
limits of the proposed blanket are shown on Figure 3. The actual plan dimensions of the
blanket will be determined during final design.

e The interior of the entire existing principal spiflway should be inspected with a camera to
verify its integrity prior to the development of the final recommendations for the pipe.

o The exterior of the exposed portion of the principal spiliway should be inspected at the
time of excavation of the new outlet drain.

o The scope of the geotechnical investigation completed for this study is considered
adequate to properly characterize the subsurface conditions at the site and that no
additional borings, CPT's or lab work are needed to complete the evaluation.

7.0 RECOMMENDATIONS FOR CONSTRUCTION

7.1 Foundation Preparation

Prior to any excavations at the site, the reservoir level should be drawdown to minimize the water
pressure head acting in the embankment and foundation soils. This task should be completed as

soon as practical to allow the dissipation of pore pressures and to minimize seepage inito
excavations.

Dewatering will be needed to perform this work in the dry and to provide a stable base for the

placement of new fill and drainage system. Groundwater levels along the toe of the embankment will
be encountered at or near the ground surface during construction.

The exposed subgrade along the new outlet drain will be inspected for signs of soft or wet soils that
may require removal and replacement prior to the construction of the drain,
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7.2 Off-Site Borrow Areas

Contractor supplied off-site borrow for structural areas shall meet the following soil requirements:

s CL Material - Liquid Limit less than 50
e Plasticity Index greater than 5
s Percent clay greater than 25

The Coniractor shali have an independent soil mechanics laboratory determine that the soil meets the
above requirements and will also determine the proposed scil, maximum dry density and optimum
moisture content for fill placement in accordance with ASTM D 888 Method A. Up to two additional
lab compaction tests will be performed on potential borrow soils prior to construction.

7.3 Earthwork and Compaction Requirements

Prior to general fill placement, all topsoil and organic matter will be removed to a minimum depth of 6
inches from areas to receive fill. The exposed surface will be scarified and mixed with ihe first it of
fill. All fill wilt be placed in 9-inch loose lifts and compacted using sheepsfoot compaction equipment.
All fill will be compacted to at least 95% of the maximum dry density as determined by ASTM D 698-

91 (Standard Proctor test) within a corresponding 0 and +5% of the optimum water content as
determined by the referenced test.

Materials for the new outlet drain and drainage bianket will mest the requirements for "Nebraska
NRCS Concrete Specification for Fine Aggregate”. All granular materials will be compacted in
accordance with Construction Specification 24 — Drainfill Paragraph 9.b.(3).

Proper bonding of the new fill into the existing fill is extremely important fo the long-term performance

of the dam. The exposed surface of the existing fill will be benched and roughened to facilitate
bonding and compaction.

7.4 New Drain Construction

Obhservation of the existing embankment and foundation indicates that the existing drainage system is
not functional and nor perfarming satisfactorily. As a part of the new construction, the existing outlet
drain should be exposed and inspected for sign of clogging or segregation that may affect its ability to
pass future seepage into the new outlet drain. The need for modifications to the drain system will be
evaluated based on the observed conditions in the field.

7.5 Temporary Excavation Siopes

The temporary excavation for the replacement of the outlet drain should inclined at no sieeper than
3:1 (horizontal: vertical). The exposed faces of the excavated slopes should be roughened and/ar
benched to promote bonding of the new fill to the in-place fill soils.

Soils that are observed to be excessively wet or soft should be completely removed and replaced with
approved fill meeting the requirements in the Specifications. Areas of seepage exposed on the face
of the excavation should be allowed to completely drain out prior to the placement of fill.

7.6 Instrumentation

No instrumentation is proposed for the project. Neither problems of excessive iotal and differential
settlements nor the generation of pore pressures during fill excavation and placement is anticipated.

The existing wells at Borings B-1 and B-4 will be abandoned prior to construction by removing the
PVC pipe and sealing the hole with a lean grout. Removal and/or sealing of the existing welts will be
performad in accordance with Nebraska Revised Statute 46-1201 to 46-1241, known as the Water
Well Standards and Contractor's Licensing Act, and all current revisions.

Papillion Cresk Watershed Structure W-2 8 Novembar 2008
Washingten County, Nebraska




8.0 LIMITATIONS

This report presents the findings and preliminary conclusions for the geotechnical aspects of the pipe
distress and foundation seepage. It has been prepared in accordance with generally accepted
engineering practice and in a manner consistent with the level of care and skill for this type of project
within this geographical area. No warranty, expressed or implied, is made.

The preliminary geotechnical evaluation presented herein are based on information provided to us,
our field reconnaissance, the results of supplemental field expioration and laboratory materials
testing, and the results of engineering evaluations.

Geotechnical engineering and the geologic sciences are characterized by uncertainty. Professional
judgments presented herein are based partly on our understanding of the proposed construction,
partly on our general experience and the state-of-the-practice at the time of this writing.

PATRICK H.
POEPSEL
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