
ADDENDUM TO THE 
REGULAR AGENDA                                                                           

FOR THE MAYOR AND COUNCIL MEETING, BOROUGH  
OF SUSSEX, HELD AT THE MUNICIPAL BUILDING, 2 MAIN STREET 

SUSSEX, NEW JERSEY AT 7:30 P.M. ON 
JUNE 8, 2016 

 
 
 
 
1. Proposal for Professional Engineering Services Lake Rutherford Dam  
 

A motion is in order to authorize the Mayor to execute a contract with Civil Dynamics, 
Inc., for Professional Engineering Services for Final Design and Permitting Services 
for the Lake Rutherford Dam at a cost not to exceed $56,155.00  
(Motion requested by Clerk) 

 
 
 

 



 

March 18, 2014 
 
 
Honorable Jonathan Rose, Mayor 
Borough of Sussex 
2 Main Street 
Sussex, NJ  07461-2305 
 
 
Re: Proposal for Professional Engineering Services 
 Lake Rutherford Dam (NJDEP File No. 22-315) 

Sussex Borough, Sussex County, New Jersey 
 
 
Dear Mayor Rose: 
 
Civil Dynamics, Inc. is pleased to submit this proposal to the Borough of Sussex to provide dam 
engineering services necessary to meet New Jersey Department of Environmental Protection, 
Bureau of Dam Safety and Flood Control requirements for Lake Rutherford Dam. 
 
This proposal is in response to your request for a proposal in an email dated March 3, 2014 from 
Mark Zschack, the Borough Clerk/Administrator.  The scope of work presented in this proposal 
is in accordance with the items required in the Compliance Schedule submitted with the 2013 
Regular Dam Inspection. 
 
 
DAM ENGINEERING QUALIFICATIONS 
 
Civil Dynamics, Inc. has been providing engineering services since 1986.  We are a multi-
disciplinary consulting engineering firm, specializing in water resources and dam engineering.   
 
Civil Dynamics is well-qualified to provide dam engineering services to the Borough of Sussex 
because of our significant experience with similar dams.  Plus we are very local to Borough of 
Sussex! 
 
We previously provided you with a Statement of Qualifications for Dam Engineering Services.  
The SOQ includes a summary table listing the more recent dam projects and the scope of 
services provided by Civil Dynamics.  Specifically, we have completed: 
 

70+  Hydrologic and Hydraulic Analyses 
50+  Rehabilitation or Repair Designs 
200+  Dam Safety Inspections (including over 65 in 2012) 
35+  Emergency Action Plans 
25+  Operation and Maintenance Manuals 
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The SOQ also includes project abstracts of recently completed projects.  Several of the abstracts 
show completed overtopping protection which is a cost effective approach to increase the 
spillway capacity of an existing dam.   
 
The SOQ also includes a partial list of references for several recently completed dam projects.  
We hope that you call some of these references to independently verify our record of 
performance. 
 
 
PROJECT BACKGROUND  
 
The Lake Rutherford Dam is an earthen embankment with a near vertical stone masonry 
downstream face.  The spillway is a broad crested weir.  The dam is classified as a Class I – High 
Hazard structure with a Spillway Design Storm (SDS) equal to the full Probable Maximum 
Precipitation (PMP) event. 
 
As with most older dams, the dam is not in conformance with New Jersey Dam Safety Standards 
because the dam and spillway cannot safely pass the required Spillway Design Storm of the full 
PMP event.   
 
We reviewed the most recent inspection of Lake Rutherford Dam which is the 2013 Regular 
Inspection Report prepared by Guerin & Vreeland Engineering, Inc.  They found the dam to be 
in “POOR” condition and in need of rehabilitation.  They recommended the following long-term 
improvements to the dam: 
 

“2.1 Preliminary design investigation and report for the required rehabilitation of the 
dam.” 

“2.2 Updated and expanded the inundation analysis.” 
 
The Compliance Schedule submitted to the Bureau with the 2013 Regular Inspection Report 
included a May 31, 2014 date for completing these recommended tasks.  Additionally, the 
Compliance Schedule indicates that a Dam Safety Permit Application will be completed within 
six months of the Bureau’s approval of the required studies. 
 
Guerin & Vreeland also conducted a Dam Classification Study which evaluated the spillway 
capacity and the hazard classification of the dam.  However, the Study and follow-up Addendum 
dated September 2010 have not been fully accepted by the Bureau.  Specifically, the Bureau’s 
letter dated July 29, 2013 provides numerous comments on the hydraulic analyses.  The Bureau 
concludes that “the dam will remain as Class I (High Hazard) with an approved spillway design 
flood (SDF) considered to be the flood that results from the Full PMP SDS.”  The letter indicates 
that the design inflow shall be 7,566 cfs.  The Bureau also required a revised study with 
appropriate inundation mapping. 
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APPROACH TO SCOPE OF WORK 
 
As presented above, Lake Rutherford Dam is in need of rehabilitation to bring it into compliance 
with New Jersey Dam Safety Standards.  The key deficiency is the inadequate spillway capacity 
which results in the dam being overtopped during larger storm events. 
 
The first step in the rehabilitation process is the hydrologic and hydraulic analyses work which 
provides the design criteria for the dam rehabilitation.  In response to the Bureau’s July 29, 2013 
letter, we will focus on developing a HEC-1 model of the existing conditions at the dam to 
confirm the peak outflow and peak water surface elevation during the SDS of the full PMP 
event.  This model can then be used to evaluate alternatives to increase the spillway capacity and 
rehabilitate the dam, as discussed below. 
 
In their letter, the Bureau required a revised study with appropriate inundation mapping.  
Therefore, we will also conduct revised dam breach analyses and downstream HEC-RAS 
modeling in support of inundation mapping.  However, the downstream HEC-RAS modeling 
will be for inundation mapping only.  In other words, the analyses will not be conducted to 
reevaluate the hazard classification or reduce the Spillway Design Storm (SDS) since the Bureau 
is not supportive of such a reduction.  Therefore, less detailed modeling is necessary than that 
which is required to conduct a hazard classification/SDS determination.   
 
The second phase is the development of conceptual design alternatives.  Civil Dynamics’ 
approach will focus on developing a cost effective alternative to rehabilitate the dam and 
spillway to safely pass the full PMP event.  Specifically, we will evaluate alternatives to increase 
the spillway capacity.  In general, the spillway capacity can be increased by the following 
alternatives: 
 

• Improving/enlarging the existing spillway structure. 
• Constructing an auxiliary spillway. 
• Raising the dam crest. 
• Lowering the spillway crest. 
• Protecting the dam for safe overtopping. 
• A combination of the above alternatives. 
 

However, it is likely that protecting Lake Rutherford Dam for safe overtopping is the most 
practical and economical alternative to increase the spillway capacity.  Civil Dynamics has 
extensive recent experience in the design and construction of dams that are armored to be safely 
overtopped.  Our experience includes a variety of armoring materials, including roller compacted 
concrete (RCC), Articulated Concrete Blocks (ACB), grouted riprap, mass concrete and 
reinforced concrete slabs. 
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We have also included the final design and permitting services necessary to complete the 
rehabilitation of the dam.  This will be the third phase of the project and will begin upon the 
Bureau’s approval of the H&H modeling and Conceptual Design work.  
 
 
SCOPE OF WORK FOR H&H MODELING AND CONCEPTUAL DESIGN 
 
Data Review and Compilation 
 
Civil Dynamics will review and collect topographic and aerial maps as well as GIS data to model 
the downstream areas.  We will also review previous hydrologic and hydraulic modeling 
conducted by Guerin & Vreeland Engineering, Inc.   
 
In recent communications with the Bureau, they have provided us with electronic copies of the 
existing HEC-1.  We need to work with the Borough and/or the Bureau to obtain electronic 
copies of the HEC-RAS models.  
 
Site Visits and Surveying 
 
We will conduct a detailed topographic survey of the dam and its associated structures as this 
information is critical to the H&H modeling and the design work.  If an existing topographic 
survey of the dam can be provided by the Borough, we may be able to reduce the cost associated 
with this survey work. 
 
Additionally, we will conduct a basic bathymetric survey of the lake, as the storage volume is a 
key factor in the dam breach modeling.  If an existing bathymetric survey of the lake can be 
provided by the Borough, we may be able to reduce the cost associated with this survey work. 
 
Detailed topographic information at downstream locations that may be impacted by a dam 
breach is critical to the process of determining the hazard classification and SDS for a dam.  
However, given that the purpose of the downstream modeling is for inundation mapping only, 
the downstream modeling can be less detailed.  Therefore, we will not conduct surveying of 
structures downstream of the dam.   
 
Hydrologic and Hydraulic Modeling 
 
Civil Dynamics will perform hydrologic and hydraulic (H&H) modeling of the existing dam 
condition and its associated watershed.  The H&H modeling will be performed using the U.S. 
Army Corp of Engineers HEC-1 hydrologic model.  HEC-1 is a computer model designed to 
determine the surface runoff response of a watershed due to precipitation.  We will utilize the 
previous HEC-1 modeling conducted by Guerin & Vreeland, as appropriate.  We will review the 
existing hydrologic parameters for the watershed area, which are assumed to have been accepted 
by the Bureau.  The existing geometry of the dam and spillway will be modeled based on the 
latest topographic survey information. 
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The HEC-1 model will confirm the peak discharge and the maximum water surface elevation 
previously established for the full PMP event.   
 
At this time, we have not included the modeling of lateral inflows to the downstream areas in the 
scope of work because such additional analysis adds to the level of effort and cost.  Without 
lateral inflows, the downstream impacts are typically conservative.  Therefore, it is acceptable to 
conduct such a study without considering lateral inflows.  However, if after we have begun 
working on the analysis and it appears that adding lateral inflows into the modeling in necessary 
or beneficial to the evaluation of the dam, we will contact you to review the issue. 
 
Dam Breach Modeling 
 
We will utilize the HEC-1 Dam Break package in combination with the HEC-RAS model to 
verify the simulated dam failure and perform routing of the flood flows.  HEC-RAS (version 4.1) 
is a one-dimensional model capable of routing flood flows.  Though the model depends on HEC-
1 for the failure of the studied upstream dam, it is able to route flows through complex 
downstream areas.   
 
As discussed above, the purpose of this modeling is to develop the required inundation mapping 
which requires maximum flood elevations downstream for a hypothetical dam breach during 
“sunny day” conditions and the full PMP event with and without dam failure.   
 
Critical to this effort is the extent or limit that the downstream routing is conducted.  In general, 
the routing and inundation mapping should end at a point when the potential for loss of life 
and/or property damage caused by routing the flood flows appears to be limited.  Typically, this 
point occurs where either the downstream breach flows during the sunny day condition are 
contained within the stream banks, or where the SDS (full PMP) non-failure converges with the 
SDS dam failure.   
 
The prior hydraulic modeling conducted by Guerin & Vreeland did not extend far enough 
downstream.  Therefore, our level of effort is based on the assumption that the HEC-RAS model 
will include the routing of flood flows along the tributary to Clove Brook, the Clove Brook and 
the Papakating Creek to the confluence with the Wallkill River, or about ten (10) miles 
downstream of the dam.  If, during the modeling effort, the flow flow is attenuated sooner and 
the modeling does not need to be carried as far downstream, we may be able to reduce the 
overall labor effort and cost. 
 
The results of the dam breach modeling can then be used to develop the inundation mapping for 
the dam, which is a required component of an Emergency Action Plan (EAP) for Class I and 
Class II structures. 
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Inundation Mapping 
 
Civil Dynamics will prepare the necessary inundation maps using the results of the modeling 
described above.   
 
The limits of the Sunny Day dam breach, full PMP non-failure and full PMP failure events will 
then be delineated on aerial base mapping for use as the inundation mapping for the EAP.  
 
We will develop color inundation mapping on 11-inch by 17-inch sheets that clearly shows the 
inundation limits in color line form, impacted structures and municipal boundaries where 
appropriate.  Each map will have an associated table indicating peak water surface elevations and 
the critical elevations of impacted roadway structures.  As per the Bureau’s guidelines, we will 
submit the maps in an ArcView compatible format (*.shp or *.dxf).  As required, the submitted 
files will be geo-referenced using the New Jersey State Plane Coordinates in North American 
Datum 1983 (NAD83). 
 
As discussed above, the limit of the inundation mapping will be at the confluence of the 
Papakating Creek with the Wallkill River.  Any requests by the Bureau for additional analyses, 
such as extending the inundation mapping further downstream along the Wallkill River, are not 
in this scope of work and will need to be conducted at an additional cost. 
 
 
EAP Updates 
 
We will update the existing EAP as necessary for resubmittal to the Bureau with the new 
inundation mapping.  The Borough will be responsible for distributing the approved EAP. 
 
 
Conceptual Design 
 
As discussed under “Approach to Scope of Work,” it is important to evaluate the various 
alternatives to determine which alternative is the most appropriate and cost-effective for 
rehabilitating Lake Rutherford Dam. 
 
Therefore, we will evaluate the feasibility of each of the alternatives to increase the spillway 
capacity and develop a recommended alternative.  We will use our extensive experience along 
with the results of the revised hydrologic and hydraulic modeling of the dam to evaluate design 
alternatives.  The conceptual design analyses will also include an evaluation of other repairs that 
are required or recommended to bring the dam into compliance with the Dam Safety Standards.   
 
Preliminary plans (i.e. 11-inch by 17-inch drawings) and a cost estimate for the recommended 
conceptual design will be developed for review by the Borough. 
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Summary Report 
 
A summary report will be prepared by Civil Dynamics that will present the results of the 
hydrologic and hydraulic analyses and inundation mapping for the dam as well as the conceptual 
design analyses.  All calculations and computer model output will be included in the appendices 
to the report.   
 
This report will be submitted to the Bureau of Dam Safety and Flood Control (Bureau) for 
review and approval.  We will also respond to comments by the Bureau during their review 
process. 
 
Deliverables 
 
In performing the work, we will: 
 
• Attend two (2) project meetings with the Borough.  Attendance at additional meeting(s) will 

be on a time and materials basis. 
• Prepare a draft EAP and Summary Report and submit one (1) copy of each to the Borough 

for review. 
• Revise and finalize the EAP and Summary Report after receiving comments from the 

Borough.  
• Submit one (1) copy of the EAP and Summary Report to the NJDEP Bureau of Dam Safety 

and Flood Control. 
• Submit one (1) final copy of the EAP and Summary Report to the Borough. 
 
 
SCOPE OF WORK FOR FINAL DESIGN AND PERMITTING SERVICES 
 
Final Design Analyses 
 
Upon approval of the proposed conceptual design, Civil Dynamics will conduct the necessary 
analyses to support the final design of the rehabilitation of the dam and spillway to safely pass 
the SDS of the full PMP event.  This work will include hydraulic analyses of the spillway and 
low level outlet, as well as any additional hydraulic analyses that may be required for the 
proposed design (such as an overtopping protection system).  We will also review the stability of 
the dam embankment. 
 
The design analyses will be summarized in a Final Design Report for submittal with the Dam 
Safety Permit Application. 
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Geotechnical Investigation 

A geotechnical investigation program can be relatively costly and such a program is not 
necessary for every dam rehabilitation.  The need for a geotechnical investigation program will 
generally be determined based on the alternatives selected to rehabilitate the dam and increase 
the spillway capacity, as required.  As an example, a new spillway structure or significant 
enlargement of an existing structure will likely require soil borings to define subsurface 
conditions, but overtopping protection of an embankment does not necessarily require test 
borings.   

Therefore, we have assumed that test borings will not be required to develop the final design of 
the rehabilitation of the dam.   

Construction Plans and Specifications 

Civil Dynamics will prepare construction drawings and specifications in sufficient detail to 
satisfy the requirements of the applicable agencies for permitting and to be suitable for public 
bidding and subsequent construction. 

Civil Dynamics will address construction issues and concerns when preparing the documents. 
The Plans will contain plan views, cross-sections, details, and general and specific notes. 
Additionally, we will delineate temporary stockpile areas, the contractor’s staging areas, limits of 
disturbance, clearing and grubbing limits and other limits on the Plans to reduce both temporary 
and permanent disturbance of the project area.   

The following typical list of drawings is anticipated: 

Sheet 1 – Cover Sheet/Location Map/List of Drawings 
Sheet 2 – Plan of Existing Conditions at Dam  
Sheet 3 – Plan of Modifications at Dam 
Sheet 4 – Plan of Spillway Repairs 
Sheet 5 – Sections and Details 
Sheet 6 – Soil Erosion and Sediment Control Plan, Details and Notes 

Civil Dynamics will provide preliminary plans at about 50 percent completion for review by the 
Borough. 

Civil Dynamics will prepare Technical Specifications in CSI format.  Each section will contain a 
general description of the work to be performed, the material required, the corresponding 
applicable standards and execution. 

Construction Cost Estimate 

An engineer’s cost estimate of the construction will be prepared. 
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Permitting 

Civil Dynamics will prepare and submit the following permit applications for the proposed work:  

Permit to Construct or Repair a Dam 
Freshwater Wetland Permit (GP-18) 
Soil Erosion and Sediment Control Plan Certification 
Water Lowering Permit 

Civil Dynamics will prepare an "Application for Permit to Construct or Repair a Dam" to obtain a 
permit from the Bureau to conduct the work on the dam and spillway.  The application package will 
include supporting calculations and the Construction Plans and Technical Specifications as 
presented above. 

A Freshwater Wetland Permit is required to conduct work in or around wetlands.  Freshwater 
Wetland Statewide General Permit #18 (GP-18) is applicable for repair, rehabilitation, 
replacement, maintenance or reconstruction as required by Dam Safety Standards on a dam 
structure.  Civil Dynamics will prepare an application to obtain a GP-18 Permit from the NJDEP 
Division of Land Use Regulation.  We have also included an allowance of $2,000 for the 
necessary on-site wetland delineation.   

Pursuant to the Soil Erosion and Sediment Control Act (N.J.S.A. 4:24), the disturbance of more than 
5,000 square feet of soil requires that a Soil Erosion and Sediment Control Plan be prepared and 
submitted to the local Soil Conservation District for certification.  The rehabilitation work on the 
dam will disturb more than 5,000 square feet; therefore, Civil Dynamics will prepare a Soil Erosion 
and Sediment Control Plan for submittal to the Sussex County Soil Conservation District.  The Plan 
will be prepared in accordance with the latest Standards for Soil Erosion and Sediment Control in 
New Jersey. 

Civil Dynamics will also prepare a Water Lowering Permit application for the work. 

Deliverables 

In performing the design and permitting services work, we will: 

1. Attend two (2) project meetings with the Borough.  Attendance at additional meeting(s) will
be on a time and materials basis.

2. Submit one (1) copy of the preliminary Construction Plans, at about 50 percent completion, to
the Borough for review.

3. Submit one (1) copy of the draft Construction Plans and Technical Specifications to the
Borough for review.

4. Submit one (1) copy of the draft permit applications to the Borough for review.
5. Submit the required copies of documents for the permit applications.
6. Respond to Bureau of Dam Safety and Flood Control comments.
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7. Respond to comments from the NJDEP Division of Land Use Regulation and the Sussex
County Soil Conservation District.

8. Submit one (1) copy of the final Construction Plans and Technical Specifications to the
Borough for review prior to bidding.

PROPOSED COSTS 

H&H Modeling and Conceptual Design 

Civil Dynamics proposes to provide the scope of work defined above for the H&H Modeling and 
Conceptual Design on a lump sum basis in accordance with the following schedule.  Our 
proposed costs are based on reduced rates. 

Work Tasks Level of Effort Labor Cost Expenses Subtotal 

Data Review and Compilation 8 hours $1,140 $0 $1,140 

Site Visits and Surveying 56 hours $5,880 $200 $6,080 

Hydrologic and Hydraulic 
Modeling  

12 hours $1,380 $0 $1,380 

Dam Break Modeling and 
Inundation Mapping  

114 hours $13,410 $50 $13,460 

EAP Updates No Charge $0 $0 $0 

Conceptual Design 58 hours $6,500 $150 $6,650 

Summary Report 32 hours $3,620 $100 $3,720 

Total 280 hours $31,930 $500 $32,430 

Fees will be invoiced on a monthly basis according to work performed during that period. 

Please note that our scope of work does not include any property surveying or development of 
easements. 

The lump sum costs include responding to questions or comments by the Bureau related to the 
scope of work defined above.  However, any additional analysis that may be required or directed 
by the Bureau, such as extending the limits of the downstream modeling or mapping, is not 
included in this scope of work and lump sum cost. 

$32,430 approved in July 2014 

mzschack
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Final Design and Permitting Services 

Civil Dynamics proposes to provide the scope of work defined above for the Final Design and 
Permitting Services on a lump sum basis in accordance with the following schedule.  Our 
proposed costs are based on reduced rates.  As noted above, we have included an allowance of 
$2,000 for an on-site wetland delineation, which is required to obtain the Freshwater Wetland 
GP-18.   

Work Tasks Level of Effort Labor Cost Expenses Subtotal 

Final Design Analyses 114 hours $13,560 $200 $13,760 

Construction Plans and 
Specifications w/ Cost Estimate 

314 hours $31,790 $100 $31,890 

Permitting 81 hours $8,255 $250 $8,505 
Wetland Delineation Allowance incl. above $0 $2,000 $2,000 

Total 509 hours $53,605 $2,550 $56,155 

Fees will be invoiced on a monthly basis according to work performed during that period. 

The Borough is responsible for permit application fees. 

SCHEDULE 

Civil Dynamics is prepared to begin work immediately upon authorization of this proposal.  
While we will work to meet the 2013 Compliance Schedule date of May 31, 2014 for this work, 
we may request a time extension from the Bureau if necessary.   

GENERAL TERMS AND CONDITIONS 

NOTE: This document contains proprietary information provided by Civil Dynamics, Inc. and is 
to be returned upon request.  Its contents may not be copied, disclosed to third parties, or used 
for other than the express purpose for which it has been provided without the written consent of 
Civil Dynamics, Inc. 

1. Civil Dynamics Inc. shall be obligated to comply with applicable standards of professional
care in the performance of the Services.  The Owner recognizes that opinions relating to
environmental, geological and geotechnical conditions are based on visual inspections and

mzschack
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limited data, and that actual conditions may vary from those encountered at the times and 
locations where the data are obtained, despite the use of due professional care. 

2. The Owner shall understand that the reported conditions of a dam are based on observations
of field conditions at the time of inspection along with information/data made available to
the inspection team.  It is also important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions.  It would be incorrect to
assume that present conditions of a dam will continue to represent the conditions of the dam
at some point in the future.  Only through continued care and inspection can there be any
chance that unsafe conditions be detected.

3. Civil Dynamics, Inc. hereby maintains ownership and control of all work and work product
until they are paid in full and you are not authorized to use or transfer same without the
express written consent of Civil Dynamics, Inc.

4. Any additional work requested must be agreed in writing signed by all parties to this
agreement.

5. After execution of this letter, it shall be considered a legally binding agreement, which shall
be governed by the laws of the State of New Jersey.

6. The Owner shall indemnify, defend and hold Civil Dynamics, Inc. and its employees, agents
and subcontractors from and against all claims, liabilities, costs and judgments in connection
with injury to persons or damage to property arising out of Civil Dynamics, Inc.’s services
except if such injury or damage results from the negligence of Civil Dynamics, Inc. or its
employees, agents or subcontractors.

7. Payment other than a retainer shall be made within 30 days of billing.  Civil Dynamics, Inc.
reserves the right to withhold work product if not paid in accordance with this agreement.
Any monies not paid within 30 days of billing shall accrue interest at the rate of 1 1/2
percent per month until paid in full.

8. Remedies on Default; in addition to any other remedies contained herein, if collection of
monies due hereunder is referred to any attorney, you shall be required to pay any
reasonable attorney’s fees, costs of collection and court costs.

9. The undersigned, by executing this agreement, represents that they are authorized or have
been authorized by the appropriate company or corporate officers to enter into this
agreement.
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We appreciate the opportunity to present this proposal.  If you have any questions or require any 
additional information, please do not hesitate to contact me. 

Sincerely, 

Civil Dynamics, Inc. 

Christopher S. Adams, P.E. 
President 

Accepted this  ___________  day of  _______________________, 2014 

By:      _____________________________________________________ 

Print Name:   ________________________________________________ 

Title:   _____________________________________________________ 
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The signature below approves only the H&H Modelingand Conceptual Design portion of this proposal.Authorizing a cost not to exceed $ 32,430.
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