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Formal Bid Recommendation 
Attachment A – Proposal for Evaluation of Alternatives for City Lake Dam 

 
 
PURPOSE:   
The Public Services Department has identified the need for the evaluation of alternatives to rehabilitate the Arnold 
Koonce City Lake Dam. The objective of the study is to develop a topographic and boundary survey of the site, 
evaluate the subsurface conditions at the dam, perform updated hydrologic and hydraulic analyses, calculate the 
stability of the existing dam under various loading conditions, and evaluate alternatives to address dam safety 
deficiencies identified at the dam. 
 
BACKGROUND:   
The City Lake Dam was designed by William C. Olsen and originally constructed in 1926. The dam impounds a 
reservoir that is used for water supply and provides a recreational amenity to the surrounding community. Based 
on the height of the dam and the extent of downstream development, the dam is classified as a Large-Size, High 
Hazard dam under the dam safety criteria of the State of North Carolina. Per the NC dam safety regulations, a 
dam with this classification should have sufficient spillway capacity to convey three-quarters of the probable 
maximum precipitation (PMP). The hydrologic and hydraulic analyses performed to develop the Emergency 
Action Plan (EAP) for the dam indicate that the spillway does not have sufficient capacity to convey flows from 
this storm without overtopping the dam.  
 
BUDGET IMPACT:   
Funds for this project are available in the 2017-2018 Budget. 
 
RECOMMENDATION / ACTION REQUESTED:   
The Public Services Department recommends approval and asks for the Council to award the professional 
engineering services to Schnabel Engineering South, P.C. in the amount of $186,720.00. 
 





 
 
 
 
 
May 25, 2017 
 
 
Mr. Derrick Boone 
Assistant Public Services Director 
City of High Point 
211 South Hamilton, Room 206 
High Point, NC 27260 

Subject: Proposal for Evaluation of Alternatives for City Lake Dam 
High Point, North Carolina (Schnabel Reference P4821083.00) 

Dear Mr. Boone: 
 
SCHNABEL ENGINEERING SOUTH, P.C. (Schnabel) is pleased to submit this updated proposal to 
develop a topographic survey, perform hydrologic and hydraulic analyses and stability analyses, and 
evaluate alternatives to address identified dam safety deficiencies at City Lake Dam in High Point, NC.   

PROJECT DESCRIPTION 

The City Lake Dam was designed by William C. Olsen and originally constructed in 1926.  The dam is 
owned by the City of High Point, NC.  The dam impounds a reservoir that is used for water supply and 
also provides a recreational amenity to the surrounding community.  The dam is located immediately east 
of Scientific Road and just north of W. Main Street in City Lake Park.  
 
The dam consists of a cyclopean concrete gravity dam founded on bedrock with an earthen embankment 
on the right side of the dam (looking downstream) which ties out to the right abutment.  The majority of 
the concrete dam is taken up by the overflow spillway with a length of 312 feet.  The spillway includes 28 
ungated bays divided by piers serving as supports for a service bridge.  The dam height is approximately 
49.5 feet from the crest of the dam to the creek bed elevation at the downstream toe.  The length of the 
dam is approximately 618 feet including the earth and concrete portions.  According to available record 
drawings, the upstream slope of the concrete dam section is vertical, and the downstream slope is 9 
horizontal to 12 vertical (9H:12V).  The ungated concrete ogee section discharges onto nine level 
landings.  The flow over the right five landings discharges onto a grouted rock spillway apron that slopes 
to a concrete-lined outlet channel.  The flow over the left three landings discharges across sloping 
concrete into the concrete-lined outlet channel.  A buttressed concrete wall with an exposed height of 
approximately 10 feet is constructed along the downstream right side of the grouted apron.  It appears 
that the outlet channel is lined with concrete from the toe of the dam’s concrete gravity section to the end 
of the apron.  An unlined outlet channel extends from the end of the apron to beneath the bridge on W. 
Main Street, located approximately 600 feet downstream of the toe of dam. The water supply intake tower 
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is a concrete structure located in the reservoir on the upstream face of the dam approximately 150 feet 
from the left end of the dam.   
 
According to available record drawings, the earthen embankment on the right side of the dam has a crest 
width of 18 feet, an upstream slope of 3 horizontal to 1 vertical (3H:1V), and a downstream slope of 
2H:1V.  The embankment is reportedly 150 feet long, constructed of homogeneous earthfill, and has a 
90-foot long concrete core wall near its centerline that extends to rock.    
 
Based on the height of the dam and the extent of downstream development, the dam is classified as a 
Large-Size, High Hazard dam under the dam safety criteria of the State of North Carolina.  According to 
the NC dam safety regulations, a dam with this classification should have sufficient spillway capacity to 
convey three-quarters of the probable maximum precipitation (PMP).  The hydrologic and hydraulic 
analyses performed to develop the Emergency Action Plan (EAP) for the dam indicate that the spillway 
does not have sufficient capacity to convey flows from this storm without overtopping the dam.  The 
previous analyses show that the service bridge and right earthen embankment overtop by a maximum of 
about 8.9 feet during the ¾ PMP, the Spillway Design Storm (SDS). 
 
In addition, the U.S. Army Corps of Engineers (USACE) Phase 1 Inspection Report for City Lake Dam 
dated 1979 indicates that the dam does not meet stability requirements for all loading conditions.  The 
report includes a recommendation that the stability of the dam be re-evaluated.   

OBJECTIVE AND SCOPE OF SERVICES 

The objective of this study is to develop a topographic and boundary survey of the site, evaluate the 
subsurface conditions at the dam, perform updated hydrologic and hydraulic analyses, calculate the 
stability of the existing dam under various loading conditions, and evaluate alternatives to address dam 
safety deficiencies identified at the dam.  This study will be performed under the supervision of a 
Professional Engineer registered in the State of North Carolina. 
 
Our proposed scope of services includes the following tasks: 

Task 1:  Develop a Topographic and Boundary Survey 

Schnabel will subcontract with Davis-Martin-Powell & Associates, Inc. (DMP) to complete a topographic 
and boundary survey at the dam site.  This survey will serve as the baseline for evaluating existing 
conditions and developing design alternatives.  In subsequent phases, the topographic survey will serve 
as the basis for developing drawings to implement recommended repairs.  The boundary survey will 
document legal boundaries such as property lines, easements, or right of ways for use during the design 
phase of the project. 
 
The survey will be provided in both hard copy (sealed by the surveyor) and electronic formats (including 
ASCII files of all points collected by the surveyor).  The survey will be referenced to the appropriate State 
Plane coordinate system for horizontal control and to the North American Vertical Datum of 1988 
(NAVD88) for vertical control.  These references will be noted on the drawings.  Survey monuments will 
established for use in design and future phases of the project.  The approximate limits of the proposed 
survey are provided on Figure 1 in Attachment 1. 
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Task 2:  Spillway Capacity Analysis 

During the development of the EAP for City Lake Dam, Schnabel developed the inflow design storm, 
routed it through the reservoir and spillway, and performed dam breach analyses and downstream flood 
routing.  As part of the scope of work for this alternatives evaluation, Schnabel will review and refine 
these previous analyses to confirm the available spillway capacity.  This will include a more rigorous 
evaluation of the discharge capacity of the existing spillway considering its shape, geometry, and the 
effects of the service bridge piers.  Calculations for flow over the top of dam will also be revised based on 
the results of the topographic survey performed.  The developed Spillway Design Storm (SDS) will be 
used in subsequent phases of this project to evaluate various alternatives to provide sufficient spillway 
capacity to meet state dam safety regulations.  

Task 3:  Subsurface Investigation 

We will perform a geotechnical investigation to evaluate the condition of the earthen embankment and 
concrete dam.  Schnabel will subcontract with a test boring contractor to perform the drilling.  The 
subsurface investigations will be performed under the observation of a geotechnical engineer or geologist 
from Schnabel.  This individual will be responsible for logging the test borings, field classification of soil, 
concrete, and rock samples, monitoring and documenting water levels, and collecting samples for 
laboratory testing.  

For the investigation of the existing earth embankment, we propose three test borings.  Two borings will 
be advanced from the crest of the embankment and one will be performed near the downstream toe of 
the embankment adjacent to the right spillway training wall.  The three borings will be advanced with 
hollow stem augers to refusal on rock, and it is expected that 10 feet of rock will be cored in each of the 
borings.  Standard Penetration Tests (SPTs) and split spoon sampling will be performed at the ground 
surface and at 5-foot depth intervals while drilling though the embankment and foundation soils.  
Temporary water observation wells / piezometers will be installed in one of the borings at the crest of the 
embankment and in the boring near the toe of the dam.  Water level readings from the wells / 
piezometers will be obtained immediately following drilling and installation of the well.  Additional readings 
will be obtained after installation to estimate static water levels within the embankment.  

In addition, we propose to core three borings from the service bridge through the concrete dam and into 
the bedrock foundation using specialized methods to adequately distribute the weight of the drilling 
equipment across the bridge deck and into the service bridge piers.  Drilling from the reservoir on barge-
mounted equipment is not preferred due to difficult access conditions.  We propose to use Red Dog 
Drilling (Red Dog) of Midland, NC for the subsurface exploration.  Schnabel has successfully worked with 
Red Dog on numerous projects and Red Dog is familiar with similar access and drilling constraints.   

We recommend drilling and sampling using a core barrel with an inner liner that is capable of retrieving 
2.5-inch-diameter (HQ) cores through the dam and into the rock foundation.  Continuous cores of the 
concrete and rock will be collected for evaluation and testing.  We proposed to perform 150 feet of coring, 
which includes roughly 110 feet of concrete and roughly 40 feet of rock.  It is anticipated that packer tests 
will be performed in select locations in the borings.  The packer tests will be used to test the leakage 
through the concrete or the dam foundation as appropriate.  Upon completion of the drilling, all borings 
will be backfilled with a cementitious grout.   

The proposed test boring locations in the concrete dam and embankment are shown on Figure 2 in 
Attachment 2.   
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Laboratory testing of soil samples will be performed by Schnabel’s geotechnical laboratory in Blacksburg, 
Virginia.  It is expected that rock testing will be performed on select core samples at a lab subcontracted 
to perform these specialized tests.  For budgeting purposes, we have assumed the number and types of 
tests listed below will be performed.   

SUMMARY OF PROPOSED LAB TESTING 
 

TEST NAME NO. OF TESTS  
Natural Moisture Content 10 
Atterberg Limits 4 
Mechanical Analysis - Sieve 8 
Mechanical Analysis - Sieve & Hydrometer 2 
Specific Gravity 2 
Unconfined Compression - Concrete 3 
Unconfined Compression - Rock 3 
Unit Weight Testing for Each Compression Test 6 
Direct Shear at Concrete/Rock interface or 
Lift Lines 

3 

Direct Shear at Discontinuity in Rock 2 
Splitting Tensile Tests of Concrete Core 2 
Direct Tensile Tests of Intact Rock Core 2 

 
We will contact North Carolina 811 prior to mobilizing any drilling or excavating equipment to the project 
site.  North Carolina 811 will contact the appropriate public utility companies (or their contract locators) to 
mark their utilities on the project site.  Between 48 and 72 hours are typically required to clear utilities on 
a site.  We will not be responsible for damage or disruption of utilities or other subsurface features not 
indicated to us in advance. 
 
Upon completion of the subsurface investigation and laboratory testing program, we will prepare a 
Geotechnical Data Report (GDR) summarizing the data gathered during the investigation, including 
subsurface concrete, soil, and rock conditions, water levels, packer test results, and laboratory test results 

Task 4:  Stability Analysis 

The criteria used for stability analysis of the dam will be obtained from the appropriate USACE manuals 
and in accordance with NC dam safety guidelines.  We will use material strengths for the dam based on 
the results of the subsurface investigation laboratory tests, and our experience on similar projects.  The 
geometry for the dam will be selected based on available record drawings and confirmed with field 
measurements and the results of the topographic survey.  In addition, we will develop required loading 
conditions including Usual (normal pool), Unusual (unusual flood, operational basis earthquake), and 
Extreme (maximum credible earthquake and PMP).  Minimum factors of safety along potential failure 
planes will be assigned to each load condition category for use in the stability analyses of the structure. 

A two-dimensional proprietary spreadsheet developed by Schnabel based on static equilibrium analysis 
will be used to calculate sliding and overturning stability for a typical spillway section.  A parametric 
analysis will be performed to evaluate the sensitivity of the model to various material and strength 
properties.   
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Task 5:  Evaluation of Alternatives 

Schnabel will evaluate up to three alternatives to rehabilitate City Lake Dam.  The rehabilitated structure 
will be designed to meet USACE factors of safety for stability (static and seismic) and will provide 
sufficient spillway capacity to safely convey the required SDS.  If dam replacement appears to be a viable 
and cost competitive option, one of the alternatives may consist of developing a conceptual layout for a 
replacement dam. 
 
Schnabel will perform hydraulic routings to develop the rehabilitation and replacement alternatives.  
Schnabel will develop conceptual drawings (i.e., figures) for each alternative.  These figures will include a 
plan and typical section view of each alternative sufficient to show the intent and general layout.   
 
Schnabel will discuss potential water supply impacts, construction schedule, temporary stream diversion, 
control of water issues, aesthetics, perceived permitting/environmental impacts, and other factors with 
City personnel to evaluate how they may affect the project cost and selection of the recommended 
alternative.  Preliminary cost ranges will be developed for each alternative considering the factors 
discussed above and estimated quantities from the conceptual layouts. 
 
A report outlining the potential rehabilitation / replacement alternatives will be provided.  The report will 
include the analysis of the existing conditions and alternatives, concept drawings, and preliminary cost 
estimates developed for each alternative. Our scope includes one face-to-face meeting with the City to 
discuss the results of the alternatives analysis.   

EXCLUSIONS 

Services not specifically identified above are not included in the scope of services under this agreement.  
The following services are not included in our proposed scope, but can be provided upon request:  
 

 Updated Emergency Action Plan or inundation mapping 
 Environmental studies 

 
SCHEDULE 
 
We plan to begin fieldwork, including the survey and subsurface investigation, within about 3 weeks of 
receipt of a purchase order or written notice-to-proceed (NTP).  We will provide a draft of our alternatives 
evaluation report to you for review within 3 months after completion of our field investigation. 
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LUMP SUM FEE 

Our lump sum fee for the proposed services is $186,720.00.  A breakdown of this fee by task is included 
in the table below.  This fee is for the specific scope of services detailed herein.  If the conditions 
encountered during our subsurface exploration are different from those anticipated, we may recommend 
that additional borings and/or tests be performed.  We will base the fee for these additional services on 
our current unit prices at the time you authorize the services. 
 

Task Fee 

Task 1 – Topographic and Boundary Survey $24,430 

Task 2 – Spillway Capacity Analysis $7,450 

Task 3 – Subsurface Investigation $101,700 

Task 4 – Stability Analysis $8,090 

Task 5 – Evaluation of Alternatives $45,050 

LUMP SUM FEE $186,720 

 
PAYMENTS 
 
Services will be billed monthly as a percentage of completion of the lump sum fee.  Payment will be due 
on receipt of our invoices and will be considered past due 30 days after the invoice date.  Interest will be 
charged at 1.5 percent per month on all overdue accounts.  Payments will not be contingent upon receipt 
of funds from third parties.   

GENERAL 

The Standard Contract Terms and Conditions included in our Master Agreement for On-Call Professional 
Engineering Services dated August 9, 2013 (included as Attachment 3 for reference) will apply to services 
to be provided under this proposed agreement.  Consultation after submission of our report will be 
provided at your request at our standard hourly rates in effect at the time.  We assume the City will 
provide a Supplemental Service Agreement referencing the Master Agreement.  This proposal is valid for 
90 days from the date shown. 
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We appreciate the opportunity to submit our proposal for these services and are looking forward to 
working with you on this project.   Please contact us if you have any questions regarding this proposal.   
 

Sincerely,  
 
SCHNABEL ENGINEERING SOUTH, P.C. 
 
 
 
Thomas J. Fitzgerald, PE 
Principal 

 
TJF:JMP 
 
Attachments: (1) Proposed Topographic and Boundary Survey Limits, Figure 1 
  (2) Proposed Test Boring Location Plan, Figure 2 
  (3) Master Agreement for On-Call Professional Engineering Services 
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