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Exhibit A 
 

COLORADO WATER CONSERVATION BOARD 
WATER SUPPLY RESERVE ACCOUNT  

SEDIMENTATION MANAGEMENT STUDY FOR PAONIA RESERVOIR 
 

SCOPE OF WORK 
 
The work will be performed in two phases.  The first phase will consist of identifying and 
evaluating possible mitigation options at a feasibility level in order to narrow the focus to the 
most feasible alternative(s). The objective of the first phase of the study is to assess the potential 
technical feasibility of alternative sediment management techniques, identify the most 
economical alternative, and identify potential fatal flaws. This phase will also research regulatory 
requirements associated with optional sediment management techniques.  Phase One work will 
include the following: 
 
1. Review Existing Information – Existing information includes original construction 
documents, established operation and maintenance procedures, sediment surveys performed by 
the U.S. Bureau of Reclamation, as well as sampling and studies performed by the U.S. Geologic 
Survey, the Colorado Department of Health and Environment and the U.S. Forest Service.  The 
initial step of the study will include research and familiarization with these and any other 
documents discovered. 
 
2. Peer Review of Previous Studies – Previous studies conducted by Western Engineers 
include the following: 
 
 April 2005 – Preliminary Dredging Feasibility Study 
 May 2006 – Evaluation of Historic Sediment Surveys 
 February 2007 – Preliminary Evaluation of Sediment Mitigation Options 
 
A review of this information will be conducted by a firm or individual with broad experience and 
expertise in reservoir sedimentation.  A preliminary report will be prepared discussing the results 
of the peer review including comments regarding validity of conclusions 
 
3. Collection of Additional Data - This task entails collecting the following information: 
 
 a. Hydrologic data (stream flow and rainfall data). 
 b. Sediment sampling and testing – Samples will be collected from the surface of the 

sediment at 10 to 15 locations.  These samples will be tested for grain size distribution, 
index properties, moisture content, organic carbon content and agronomic characteristics.  
Selected samples will be tested for hazardous constituents.  

 c. Grab samples of the inflow and outflow water will be obtained several times 
during the season and the samples will be tested for solids concentration plus the 
characteristics listed above for the sediment samples.  It is anticipated that 10 to 15 of 
these water samples will be obtained and tested. 

 
4. Feasibility Evaluation of Optional Sediment Management Techniques – A range of 
possible mitigation options will be considered and evaluated as discussed below:   
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 a. Pressure Flushing – Pressure flushing is executed with a high water surface 
elevation in the reservoir and entails opening a low-level gate at the dam. This flushing 
technique is usually implemented solely to clear deposited sediment from the immediate 
area in front of low level outlets. Pressure flushing leads to the development of a cone-
like space upstream of the outlet, which is cleared of sediment. 

 b. Drawdown Flushing – Drawdown flushing is used to remove deposited sediment 
from the reservoir bed. The objective with drawdown flushing is to draw the water 
surface elevation in the reservoir down sufficiently to result in river-like flow conditions 
in the reservoir that will lead to re-suspension of deposited sediment and its discharge 
downstream of the dam. Such operation requires a low-level outlet with sufficient 
discharge capacity, and at a low enough invert, to develop the desired flow conditions.  
Once the river-like flow conditions have established it is necessary to discharge enough 
water through the reservoir to re-suspend the sediment and discharge it downstream of 
the dam. 

 c. Reservoir Routing – This option entails creating flow conditions in the reservoir 
during flood flows that will, ideally, transport incoming sediment through the reservoir 
without deposition. This technique does not increase reservoir capacity, because it does 
not re-suspend any significant amounts of deposited sediment. The main goal is to 
prevent additional sedimentation by conveying incoming sediment through the reservoir 
without deposition.  The investigation of routing or flushing options will also involve 
evaluation of the feasibility for installation of a low-level controlled outlet. 

 d. Mechanical Dredging – Mechanical dredging involves using a mechanical dredge 
to loosen sediment material, pump it into a discharge line and transport the dredged slurry 
to a sedimentation basin where it can be settled and decanted.  The disposal site must be 
sufficiently flat and large enough to allow for local permanent disposal of the dewatered 
sediment. 

 e. Hydro-Suction – This option is similar in concept to mechanical dredging except 
that the removal of the sediment from the reservoir basin is done with out a pump.  The 
sediment is lifted from the bottom of the reservoir and transported downstream from the 
dam based on the difference in elevation between the reservoir level and the downstream 
disposal site.  Both mechanical dredging and hydro-suction require a disposal site and, 
therefore, the Phase One work will include identification of potential sites. 

 f. Reduction of Basin Sediment Yield - Although experience has shown that 
catchment management is not generally an economically feasible approach to reservoir 
sedimentation management, information from long-time local residents suggests that a 
large source, if not the primary source, of sediment consists of a landslide, or series of 
landslides, located within a very limited stretch of one of the tributaries to Paonia 
Reservoir.   This part of the study will include a detailed field examination of the 
drainage basin, selected sampling and testing of grab samples from any suspect source 
areas, review of aerial photography, research existing sediment yield information 
(including regional data), identification of both human and natural disturbances and 
characterization of any channel degradation.   

 
5. The evaluation of alternatives will include conceptual designs as appropriate and 
associated cost estimates. 
 
6. Investigate Regulatory Constraints – The cost and/or feasibility of some mitigation 
options may be significantly impacted by the necessity to satisfy federal, state and local 
legislative and regulatory agency rules and standards.  Additionally, some of the methods 
normally used for sediment control may not be commonly used in the State of Colorado and 



 

 3

rules and regulations may need to be clarified, expanded or revised to address these methods.  
Therefore, it will be important to adequately identify and define the limitations that will 
constrain these methods. 
 
7. The Phase One study findings will be presented in a report.  The report will identify the 
technical feasibility of the alternative sediment management techniques and will select the most 
economical sediment management options. Additionally, the report will provide the engineers’ 
opinions regarding the likely degree of success that can be anticipated using the techniques 
evaluated. The report will be followed by discussions between the project sponsors and the 
engineers.  The objective of the discussions will be to agree on two or three selected sediment 
management techniques that should be investigated in more detail in Phase Two. 
 
Phase Two work will consist of refining the selected option(s) by obtaining more comprehensive 
supporting data, performing more detailed engineering analyses, refining cost estimates and 
pursuing needed permits.  The actual scope of the Phase Two work will be somewhat dependent 
on the results of the Phase One analyses. The current application for funding is based on the 
anticipated scope of work described below.  The cost estimate includes a not-to-exceed amount 
for investigation of the selected option(s).  A contingency factor has been applied to the 
estimated study cost to account for any needed modifications to the Phase Two scope of work: 
 
1. Detailed Evaluation of the Selected Option(s) – Depending on the selected option(s) the 
Phase Two work may include one or more of the following possible work tasks: 
 
a. Preparation of Numeric Sediment Transport Model and Evaluation – In order to evaluate 

the potential success of mitigation options which involve flushing or routing, it will be 
necessary to develop a computerized sediment transport/deposition model of the reservoir 
basin.  This model will be developed using one of the existing modeling programs for 
unsteady, non-uniform sediment transport such as MIKE 11 or MIKE 21C (developed by 
the Danish Hydraulic Institute).  This work will include a conceptual investigation to 
determine the most appropriate software; calibration of the model using currently existing 
stream concentration and flow data, data collected as part of this investigation as well as 
existing reservoir sedimentation data; and running the model under various anticipated or 
proposed conditions.  In addition to modeling the effect of various flushing/routing 
scenarios, analyses will be made of variations in reservoir operational protocols on future 
sediment accumulation rates. 

 
b. Dredging Disposal Sites – It will be necessary to enter into discussions with the owners 

of potential disposal sites in order to assure that a suitable site can be obtained and to 
assess the likely cost involved with developing such a site.  Preliminary designs will be 
provided for identified sites.  It will also be necessary to determine the right of way 
requirements needed to provide a discharge pipeline route from the dam to the disposal 
site. 

 
c. Drainage Basin Yield Reduction – Further investigations will be conducted related to any 

methods which are identified in the Phase One evaluation as having a potential for 
economical success.  The related Phase Two work will include obtaining field soil 
samples and performing investigations into the costs involved and the likelihood of 
success for these options.  For example, if it is found that active slides comprise a 
significant source of sediment, shallow soil samples will be obtained and tested, the slide 
characteristics will be further investigated and preliminary stability evaluations will be 
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performed to identify possible stabilization alternatives.  It is not intended that this work 
will include detailed geotechnical investigations or analyses. 

 
d. Preliminary designs may be performed for installation of a low-level outlet gate.  This 

work will include collaboration with the U.S. Bureau of Reclamation which retains safety 
and technical oversight of the facility. 

 
2. Monitoring and Sampling – It is anticipated that sediment monitoring stations will be 
established at two locations.  These locations will be immediately upstream from the reservoir 
(probably located near the existing flow gauging station) and immediately downstream from the 
reservoir.  These stations will provide a means to start gathering baseline data for such tasks as 
correlating the stations with total trapped sediment, correlating with runoff rates, identifying 
seasonal variations in sedimentation and establishing patterns of sediment inflow and outflow 
which will be needed to implement a flushing or routing protocol.  This task will include the 
following: 
 
 a. Each station will include means to monitor water turbidity, temperature and 

conductivity.  The turbidity probe will be tethered at the most appropriate location and 
depth in the stream in such a way that it will rise and fall with the stream stage. 

 b. Each station will also include the ability to monitor stream stage. 
 c. A pumped sampler will be installed at each station which includes the ability to 

obtain stream samples at the location of the turbidity probe at designated times.  The 
sampling events may be triggered either by pre-established rules, or by remote 
communication.  Each sampler will be capable of obtaining and storing up to 24 samples. 

 d. Measurement data will be remotely available by means of satellite telemetry. 
 e. At the downstream station (and, if necessary, at the upstream station), a flow 

rating curve will be developed using standard flow measurement techniques.  If 
appropriate, the station at the upper end of the reservoir basin will be located near the 
existing stream gauging station.  Stream flows downstream from the reservoir will also be 
determined based on inflow and storage variations.  Time-variable relationships will be 
determined between reservoir stage and reservoir storage capacity based on historic 
sedimentation rates. 

 f. Turbidity/Sediment Concentration and Stage/Sediment Concentration 
relationships will be determined based on periodic field suspended sediment samples take 
at each station.  It is anticipated that samples will be taken during normal flow periods 
each season as well as important flow events such as rising and falling limbs of storms 
and various spring runoff flows.  The estimated cost for the proposed work is based on a 
maximum of 15 sampling events. 

 g. The turbidity monitoring and suspended sediment monitoring will need to be 
supplemented with bed load sampling.  However, previous studies have indicated that 
bed load is a small percentage of total load and, therefore, it is anticipated that the 
number of bed load samples will be approximately 25 percent of the suspended sediment 
samples. 

 h. Samples will be obtained of the bed material at selected locations. 
 i. Appropriate laboratory tests will be performed on all collected samples. 
 j. The costs presented in this application are based on a sampling, monitoring and 

calibration program which continues for a period of two years. 
 
3. Cost/Benefit Analysis – A cost/benefit analysis will be performed for each of the selected 
mitigation methods evaluated.  Costs will include construction costs, life-cycle costs and any 
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other indirect costs.  Benefits will include both direct benefits from storage recovery as well as 
any identifiable indirect benefits. 
 
4. Runoff Prediction Tools – The ability to reliably anticipate storable runoff volume will 
increase the range of sediment management options.  For example, if flushing is found to be a 
feasible option, the ability to maximize the average available reservoir head and/or reservoir 
release flows while still assuring full storage will increase the effectiveness of the flushing 
processes.  Therefore, part of the Phase Two portion of the study will be to evaluate the potential 
for developing accurate runoff prediction models based on a combination of SNOTEL data, 
basin characteristics and climate forecasts.  This work will consist of the following: 
 
a. Research the availability of existing runoff prediction models and their applicability. 
b. Make a preliminary correlation between historic SNOTEL records and runoff volume. 
 
5. Investigate Funding Options – Research will be done to assure that all feasible sources of 
funding have been identified.  These may include but not be limited to water users, the Colorado 
River Water Conservation District, State agencies and Federal Agencies. 
 
6. Investigate Partnering Possibilities – There may be other entities which have an interest 
in pursuing sediment mitigation but are not in a position to contribute funding to the project.  
These entities might be able to contribute technical expertise, political support or administrative 
assistance.  These groups might include, but are not be limited to, the U.S. Natural Resource 
Conservation Service, the U.S. Bureau of Reclamation, the U.S. Fish and Wildlife Service, the 
U.S. Geological Survey, the local Soil Conservation District, local water users groups, the 
Colorado Department of Health and Environment, the Colorado Division of Wildlife, the North 
Fork River Improvement Association and the Colorado Water Conservation Board.  The 
potential interested parties will be identified and contacted to determine interest and ability to 
assist. 
 
7. Meetings and Preparation of Report – Status and steering meetings will be held with the 
North Fork Water Conservancy District and other interest parties at selected intervals.  A final 
report will be prepared which summarizes the investigations performed and their results, 
provides updated cost estimates for the alternatives, presents advantages and disadvantages of 
each alternative and presents conclusions and recommendations for future action. 
 
A time schedule along with a schedule of costs and a detailed study cost estimate are included 
with this supplement. 
 



TASK ITEM:

PHASE ONE EVALUATION:

Review Existing Information

Collection of Additional Data

Conceptual Designs and Cost Estimates
Regulatory Constraints
Report and Meeting

Peer Review of Existing Studies

Feasibility of Management Options

2008

SCHEDULE OF WORK ITEMS

Sep Oct Jan Feb Jun Jul Sep Oct

2009

NORTH FORK WATER CONSERVANCY DISTRICT

SEDIMENTATION MANAGEMENT STUDY FOR PAONIA RESERVOIR

PHASE TWO EVALUATION:

Evaluation of Selected Options

Cost Benefit Analysis

Investigate Partnering Possibilities
Meetings And Preparation of Report

Monitoring And Sampling

Investigate Funding Options

STATUS REPORTS X X X X X X X X X

Runoff Prediction Tools

Jan Feb

2010

Jun Jul Sep Oct



 

 
 

PAONIA RESERVOIR SEDIMENTATION MANAGEMENT STUDY
       COST ESTIMATE
ESTIMATED MAN-HOURS               REIMBURSIBLES

STUDY TASK PRINCIPAL SEDIMENTATION DREDGING PERMITTING SENIOR STAFF STAFF TECHNICIAN EQUIPMENT/MATERIALS OTHER TOTAL
SPECIALIST SPECIALIST SPECIALIST ENGINEER GEOLOGIST ENGINEER COST

$140 $185 $100 $100 $120 $85 $85 $70

PHASE ONE EVALUATION:

A.  REVIEW  EXISTING INFORMATION 2 8 35 $4,305
B.  PEER REVIEW  OF EXISTING STUDIES 16 $2,960
C.  COLLECTION OF ADDITIONAL DATA
   1.  Hydrologic Data 8 35 $3,935
   2.  Sediment Sampling 6 20 20 $3,820
   3.  W ater Sampling 8 30 30 $5,610
   4.  Laboratory Testing $13,500 $13,500
D.  FEASIBILITY OF MANAGEMENT OPTIONS
   1.  Pressure Flushing 2 2 20 $2,310
   2.  Drawdown Flushing 2 2 20 $2,310
   3.  Reservoir Routing 2 2 20 $2,310
   4.  Mechanical Dredging 2 20 2 20 $4,310
   5.  Hydro-Suction 2 2 20 $2,310
   6.  Reduction of Basin Sediment Yield 16 16 16 40 $9,640
E.  CONCEPTUAL DESIGNS AND COST ESTIMATES 8 24 8 50 $9,090
F.  REGULATORY CONSTRAINTS 8 80 16 $10,480
G.  PHASE ONE REPORT AND MEETING 8 20 8 8 60 $11,680

     SUBTOTAL PHASE ONE EVALUATION $88,570

PHASE TW O EVALUATION:

A.  EVALUATION OF SELECTED OPTION(S) 8 8 12 50 240 $30,200
B.  MONITORING AND SAMPLING
   1.  Monitoring Station Installation 6 8 20 40 $6,300
   1a.  Monitoring Station Installation (Equipment) $3,000 $3,000
   2.  Monitoring/Sampling Equipment $33,000 $33,000
   3.  Monitoring Station Calibration Sampling 8 16 300 $23,320
   4.  Laboratory Testing $10,000 $10,000
   5.  Data Analysis 8 8 100 $10,580
C.  COST/BENEFIT ANALYSIS 12 20 100 $12,580
D.  RUNOFF PREDICTION TOOLS
   1.  Research Prediction Models 10 40 $4,600
   2.  Basin Runoff Correlations 10 80 $8,000
E.  INVESTIGATE FUNDING OPTIONS 5 20 40 $6,500
F.   INVESTIGATE PARTNERING POSSIBILITIES 10 20 60 $8,900
G.  MEETINGS AND PREPARATION OF REPORT 30 24 56 160 $28,960

    SUBTOTAL PHASE TW O EVALUATION $185,940

    SUBTOTAL PHASE ONE AND TW O $274,510
        TRANSPORTATION, COPYING, MISC (1%) $2,745
        CONTINGENCY(15%) $41,177

TOTAL ESTIMATED COST $318,432



PAYMENT 
Invoicing shall be by task.  The request for payment shall include: a description of the work 
accomplished; an estimate of the percent completion for individual tasks and for the entire 
project in relation to the percentage of budget spent. Costs incurred prior to the effective date of 
this purchase order are not reimbursable.  Invoicing shall be based on actual costs utilizing the 
rates summarized above.  
 
The last 5 percent of the project budget will be withheld until final project documentation is 
complete. All products, data and information developed as a result of this purchase order must be 
provided to CWCB in hard copy and electronic format as part of the project documentation. 
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CONTRACT AMENDMENT 
Amendment #1 
C150414 

Original Contract CLIN # 
09PDA00018 

Amendment CMS # 26966 
 

1) PARTIES 
This Amendment to the above-referenced Original Contract (hereinafter called the Contract) is 
entered into by and between Fire Mountain (hereinafter called “Contractor”), and the STATE OF 
COLORADO (hereinafter called the “State”) acting by and through the Department of Natural 
Resources, Colorado Water Conservation Board, (hereinafter called the “DNR/CWCB”). 

2) EFFECTIVE DATE AND ENFORCEABILITY 
This Amendment shall not be effective or enforceable until it is approved and signed by the Colorado 
State Controller or designee (hereinafter called the “Effective Date”), but shall be effective and 
enforceable thereafter in accordance with its provisions. The State shall not be liable to pay or 
reimburse Contractor for any performance hereunder, including, but not limited to costs or expenses 
incurred, or be bound by any provision hereof prior to the Effective Date. 

3) FACTUAL RECITALS 
The Parties entered into the Contract to perform the Paonia Reservoir Sedimentation Management 
Study. 

4) CONSIDERATION 
Consideration for this Amendment consists of the payments to be made hereunder and the 
obligations, promises, and agreements herein set forth. 

5) LIMITS OF EFFECT 
This Amendment is incorporated by reference into the Contract, and the Contract and all prior 
amendments thereto, if any, remain in full force and effect except as specifically modified herein. 

6) MODIFICATIONS.  
The Contract and all prior amendments thereto, if any, are modified as follows:  
 

a. Paragraph 4.1 is amended to read as follows:  “This contract shall be effective upon 
approval by the Colorado State Controller, or designee, (the “Effective Date”) and extend 
through February 28, 2013.  Performance of this contract shall commence as soon as 
practicable after the Effective Date and shall be undertaken and performed in the sequence 
and manner set forth in Exhibit A “Scope of Work”. 

b. The schedule for the Scope of Work attached to the Original Contract as Exhibit A, is replaced 
with the revised schedule attached hereto as Exhibit 2 and incorporated herein.   

c. Indemnification  
The following indemnification section is added to the contract as section ##: 
Contractor shall indemnify, save, and hold harmless the State, its employees and agents, 
against any and all claims, damages, liability and court awards including costs, expenses, and 
attorney fees and related costs, incurred as a result of any act or omission by Contractor, or its 
employees, agents, subcontractors, or assignees pursuant to the terms of this contract. 

d. Special Provisions 
The Special Provisions in the original contract are replaced by the Special Provisions in section 
9, below. 

 
7) EFFECTIVE DATE OF AMENDMENT 

The effective date hereof is upon approval of the State Controller or their delegate. 

8) ORDER OF PRECEDENCE 
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Except for the Special Provisions, in the event of any conflict, inconsistency, variance, or contradiction 
between the provisions of this Amendment and any of the provisions of the Contract, the provisions of 
this Amendment shall in all respects supersede, govern, and control. The most recent version of the 
Special Provisions incorporated into the Contract or any amendment shall always control other 
provisions in the Contract or any amendments.  

9) SPECIAL PROVISIONS 
These Special Provisions apply to all contracts except where noted in italics. 

1. CONTROLLER'S APPROVAL. CRS §24-30-202(1). This contract shall not be valid until it has been 
approved by the Colorado State Controller or designee. 

2. FUND AVAILABILITY. CRS §24-30-202(5.5). Financial obligations of the State payable after the 
current fiscal year are contingent upon funds for that purpose being appropriated, budgeted, and 
otherwise made available.  

3. GOVERNMENTAL IMMUNITY. No term or condition of this contract shall be construed or interpreted 
as a waiver, express or implied, of any of the immunities, rights, benefits, protections, or other provisions, 
of the Colorado Governmental Immunity Act, CRS §24-10-101 et seq., or the Federal Tort Claims Act, 28 
U.S.C. §§1346(b) and 2671 et seq., as applicable now or hereafter amended. 

4. INDEPENDENT CONTRACTOR. Contractor shall perform its duties hereunder as an independent 
contractor and not as an employee. Neither Contractor nor any agent or employee of Contractor shall be 
deemed to be an agent or employee of the State. Contractor and its employees and agents are not 
entitled to unemployment insurance or workers compensation benefits through the State and the State 
shall not pay for or otherwise provide such coverage for Contractor or any of its agents or employees. 
Unemployment insurance benefits will be available to Contractor and its employees and agents only if 
such coverage is made available by Contractor or a third party. Contractor shall pay when due all 
applicable employment taxes and income taxes and local head taxes incurred pursuant to this contract. 
Contractor shall not have authorization, express or implied, to bind the State to any agreement, liability or 
understanding, except as expressly set forth herein. Contractor shall (a) provide and keep in force 
workers' compensation and unemployment compensation insurance in the amounts required by law, (b) 
provide proof thereof when requested by the State, and (c) be solely responsible for its acts and those of 
its employees and agents. 

5. COMPLIANCE WITH LAW. Contractor shall strictly comply with all applicable federal and State laws, 
rules, and regulations in effect or hereafter established, including, without limitation, laws applicable to 
discrimination and unfair employment practices. 

6. CHOICE OF LAW. Colorado law, and rules and regulations issued pursuant thereto, shall be applied 
in the interpretation, execution, and enforcement of this contract. Any provision included or incorporated 
herein by reference which conflicts with said laws, rules, and regulations shall be null and void. Any 
provision incorporated herein by reference which purports to negate this or any other Special Provision in 
whole or in part shall not be valid or enforceable or available in any action at law, whether by way of 
complaint, defense, or otherwise. Any provision rendered null and void by the operation of this provision 
shall not invalidate the remainder of this contract, to the extent capable of execution. 

7. BINDING ARBITRATION PROHIBITED. The State of Colorado does not agree to binding arbitration 
by any extra-judicial body or person. Any provision to the contrary in this contact or incorporated herein 
by reference shall be null and void. 

8. SOFTWARE PIRACY PROHIBITION. Governor's Executive Order D 002 00. State or other public 
funds payable under this contract shall not be used for the acquisition, operation, or maintenance of 
computer software in violation of federal copyright laws or applicable licensing restrictions. Contractor 
hereby certifies and warrants that, during the term of this contract and any extensions, Contractor has 
and shall maintain in place appropriate systems and controls to prevent such improper use of public 
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funds. If the State determines that Contractor is in violation of this provision, the State may exercise any 
remedy available at law or in equity or under this contract, including, without limitation, immediate 
termination of this contract and any remedy consistent with federal copyright laws or applicable licensing 
restrictions.  

9. EMPLOYEE FINANCIAL INTEREST/CONFLICT OF INTEREST. CRS §§24-18-201 and 24-50-507. 
The signatories aver that to their knowledge, no employee of the State has any personal or beneficial 
interest whatsoever in the service or property described in this contract. Contractor has no interest and 
shall not acquire any interest, direct or indirect, that would conflict in any manner or degree with the 
performance of Contractor’s services and Contractor shall not employ any person having such known 
interests.   

10. VENDOR OFFSET. CRS §§24-30-202 (1) and 24-30-202.4. [Not Applicable to intergovernmental 
agreements] Subject to CRS §24-30-202.4 (3.5), the State Controller may withhold payment under the 
State’s vendor offset intercept system for debts owed to State agencies for: (a) unpaid child support 
debts or child support arrearages; (b) unpaid balances of tax, accrued interest, or other charges 
specified in CRS §39-21-101, et seq.; (c) unpaid loans due to the Student Loan Division of the 
Department of Higher Education; (d) amounts required to be paid to the Unemployment Compensation 
Fund; and (e) other unpaid debts owing to the State as a result of final agency determination or judicial 
action. 

11. PUBLIC CONTRACTS FOR SERVICES. CRS §8-17.5-101. [Not Applicable to agreements 
relating to the offer, issuance, or sale of securities, investment advisory services or fund 
management services, sponsored projects, intergovernmental agreements, or information 
technology services or products and services] Contractor certifies, warrants, and agrees that it does 
not knowingly employ or contract with an illegal alien who will perform work under this contract and will 
confirm the employment eligibility of all employees who are newly hired for employment in the United 
States to perform work under this contract, through participation in the E-Verify Program or the 
Department program established pursuant to CRS §8-17.5-102(5)(c), Contractor shall not knowingly 
employ or contract with an illegal alien to perform work under this contract or enter into a contract with a 
subcontractor that fails to certify to Contractor that the subcontractor shall not knowingly employ or 
contract with an illegal alien to perform work under this contract. Contractor (a) shall not use E-Verify 
Program or Department program procedures to undertake pre-employment screening of job applicants 
while this contract is being performed, (b) shall notify the subcontractor and the contracting State agency 
within three days if Contractor has actual knowledge that a subcontractor is employing or contracting with 
an illegal alien for work under this contract, (c) shall terminate the subcontract if a subcontractor does not 
stop employing or contracting with the illegal alien within three days of receiving the notice, and (d) shall 
comply with reasonable requests made in the course of an investigation, undertaken pursuant to CRS 
§8-17.5-102(5), by the Colorado Department of Labor and Employment. If Contractor participates in the 
Department program, Contractor shall deliver to the contracting State agency, Institution of Higher 
Education or political subdivision a written, notarized affirmation, affirming that Contractor has examined 
the legal work status of such employee, and shall comply with all of the other requirements of the 
Department program. If Contractor fails to comply with any requirement of this provision or CRS §8-17.5-
101 et seq., the contracting State agency, institution of higher education or political subdivision may 
terminate this contract for breach and, if so terminated, Contractor shall be liable for damages.  
 
12. PUBLIC CONTRACTS WITH NATURAL PERSONS. CRS §24-76.5-101. Contractor, if a natural 
person eighteen (18) years of age or older, hereby swears and affirms under penalty of perjury that he or 
she (a) is a citizen or otherwise lawfully present in the United States pursuant to federal law, (b) shall 
comply with the provisions of CRS §24-76.5-101 et seq., and (c) has produced one form of identification 
required by CRS §24-76.5-103 prior to the effective date of this contract.                        Revised 1-1-09 
 
 



THE PARTIES HERETO HAVE EXECUTED THIS AMENDMENT 

* Persons signing for Contractor hereby swear and affirm that they are authorized to act on Contractor's 
behalf and acknowledge that the State is relying on their representations to that effect. 

CONTRACTOR 
Fire Mountain Canal and Reservoir Company 

By: /ltJAI"AIfLL vJ (.i;SJlGI/.... 
Title: S£U£'I/f'ty / "/J2hA.¥ttIl~ 

~~
 
O'Signature 

STATE OF COLORADO 
Bill Ritter, Jr. GOVERNOR 

By:~(j?~. ~/ 
By: Eric Hecox, Section GHfef for Water Supply 

Planning 

ALL CONTRACTS REQUIRE APPROVAL BY THE STATE CONTROLLER 

CRS §24-30-202 requires the State Controller to approve all State Contracts. This Contract is not valid until 
signed and dated below by the State Controller or delegate. Contractor is not authorized to begin 

performance until such time. If Contractor begins performing prior thereto, the State of Colorado is not 
obliaated to pav Contractor for such performance or for anv aoods and/or services provided hereunder. 

STATE CONTROLLER 
David J. McDermott, CPA 

By: ~ 
Susan Borup, Controller, Department of Natural Resources 

Date: 
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NORTH FORK WATER CONSERVANCY DISTRICT

SEDIMENTATION MANAGEMENT STUDY FOR PAONIA RESERVOIR
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Evaluation of Selected Options

Cost Benefit Analysis

Investigate Partnering Possibilities
Meetings And Preparation of Report

Monitoring And Sampling

Investigate Funding Options
Runoff Prediction Tools

Jan Feb
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Jun Jul Sep Oct Jan Feb

2013



 

PAONIA RESERVOIR SEDIMENTATION MANAGEMENT STUDY 
SCOPE OF WORK AND STATUS UPDATE 

NOVEMBER, 2010 
 
 
This update is intended to provide information on several items: 
 
1. Describe the project team and task divisions. 
 
2. Identify changes which have been made to the original scope of work as the project has 
progressed. 
 
3. Provide information on the current status of the work. 
 
4. Itemize previous and expected future expenditures. 
 
5. Present an updated schedule for completion. 
 
The team selected to conduct this investigation included a joint effort by Engineering and 
Hydrosystems, Inc. (now Golder Associates) led by Dr. George Annandale along with Western 
Engineers, Inc. led by Bruce Marvin, P.E.  Dr. Annandale is a globally recognized expert on 
reservoir sedimentation.  Western Engineers is located geographically close to the project and has 
conducted preliminary studies on various aspects of the Paonia Reservoir sedimentation problem.  
Dr. Annandale was a research partner in developing the RESCON method and software for the 
World Bank.  The RESCON model is intended to provide a preliminary evaluation of sediment 
management options and compare those options based on an economic optimization mathematical 
function which ranks the viability of each option considered.  The RESCON model is based on the 
assumption that current water storage supplies must be maintained (life cycle analysis as opposed 
to design life analysis).  The work provided by Golder Associates primarily involves conducting 
the feasibility analyses of options.  They also are providing consultation regarding drainage basin 
sediment yield reduction feasibility.  Functions provided by Western Engineers includes providing 
hydrologic data, conducting geotechnical investigations, sediment sampling, conceptual designs, 
cost estimating and investigating permitting/environmental requirements. 
 
The original proposal included performing the work in two phases.  The first phase is to consist of 
identifying and evaluating possible mitigation options at a feasibility level in order to narrow the 
focus to the two or three most feasible alternatives. The objective of the first phase of the study is 
to assess the potential technical feasibility of alternative sediment management techniques, identify 
the most economical alternative, and identify potential fatal flaws. This phase also included 
researching regulatory requirements associated with optional sediment management techniques.  
Phase One scope of work includes the following: 
 
1. Review Existing Information – Existing information includes original construction 
documents, established operation and maintenance procedures, sediment surveys performed by 
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the U.S. Bureau of Reclamation, as well as sampling and studies performed by the U.S. Geologic 
Survey, the Colorado Department of Health and Environment and the U.S. Forest Service.  The 
initial step of the study includes research and familiarization with these and any other documents 
discovered.  This work has been completed. 
 
2. Peer Review of Previous Studies – This item consisted of a review by Golder of previous 
work conducted by Western Engineers.  This item has been fully completed. 
 
3. Collection of Additional Data - This task entailed collecting hydrologic data, drilling and 
sampling test holes, conducting laboratory tests on recovered samples, and sampling and testing 
stream flow for sediment concentration.  This work has been completed except for laboratory 
testing related to final disposition of the sediment including organic carbon, agronomic 
characteristics and hazardous constituents. Since, based on analyses to date,  dredging does not 
appear to be one of the more feasible options, performance of these tests has been deferred for 
Phase Two work as needed. 
. 
  
4. Feasibility Evaluation of Optional Sediment Management Techniques – The original 
proposal indicated that the following range of possible mitigation options would be considered 
and evaluated:   
 
 a. Pressure Flushing – Pressure flushing is executed with a high water surface 

elevation in the reservoir and entails opening a low-level gate at the dam. This option is 
not being considered because it does not differ substantially in effect from the drawdown 
flushing option. 

 b. Drawdown Flushing – Drawdown flushing is used to remove deposited sediment 
from the reservoir bed by erosion with the reservoir drawn down.  Preliminary analyses 
have been made of this option based on the installation of one or two low-level outlets.  
However it is desired to refine these preliminary evaluations prior to completion of the 
Phase One report in accordance with the following considerations: 

 i. Investigate an option in which the volume of flushing water matches the normal 
demand releases from reservoir storage (run of the river).  Previous flushing 
models have been based on storage releases being made specifically for flushing. 

 ii. Estimate flushing benefits using the existing outlet configuration. 
 iii. Evaluate the potential benefits and costs associated with mechanically-assisted 

flushing during which flushing channels would be re-routed or expanded. 

 c. Reservoir Routing – This option entails creating flow conditions in the reservoir 
during high flows that will, ideally, transport incoming sediment through the reservoir 
without deposition. This technique has yet to be evaluated and will be done so for both the 
existing outlet configuration and the addition of a low level outlet. 

 d. Mechanical Dredging – Mechanical dredging involves using a mechanical dredge 
to loosen sediment material, pump it into a discharge line and transport the dredged slurry 
to a sedimentation basin where it can be settled and decanted.  Preliminary analyses have 
been made of this option. However the following elements are yet to be completed prior 
to release of the Phase One report: 
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 i. Identification of potential disposal sites and the implications associated with each 
site. 

 ii. Potential for marketable aggregate production and identification of possible 
markets. 

 iii. Refinement of the cost estimates. 
 e. Hydro-Suction – This option is similar in concept to mechanical dredging except 

that the removal of the sediment from the reservoir basin is done with out a pump based 
on the siphon effect due to the difference in elevation between the reservoir level and the 
downstream discharge point.  This option has been investigated on a preliminary basis. 
However it is desired to refine these preliminary evaluations prior to completion of the 
Phase One report in accordance with the following considerations: 

 i. Investigate an option in which the volume of hydrosuction water matches the 
normal demand releases from reservoir storage (run of the river).  Previous 
hydrosuction models have been based on storage releases being made specifically 
to maintain a constant hydrosuction release. 

 ii. Investigate the potential for making low-cost modifications to the existing outlet 
configuration (rather than installing a low-level outlet) that would accommodate 
hydrosuction discharges. 

 iii. Evaluate the potential for making hydrosuction discharges over the spillway. 
 f. Reduction of Basin Sediment Yield – This work has consisted of examining the 

drainage basin from fly-overs, geologic maps and aerial photos.  This portion of the work 
has been completed. 

 g. An option which has been recommended for consideration prior to completion of 
the Phase One report but which was not included in the original proposal is the effect of 
combining drawdown flushing with hydrosuction without making modifications to the 
outlet works.  This analysis has yet to be completed. 

 h. Another option which was not included in the original proposal but which should 
be considered in the Phase One report is the no-action option.  The evaluation of this 
option has yet to be completed. 

 
5. The original proposal did not include any Phase One work related to monitoring the rate 
of sediment accumulation.  However, as will be discussed in subsequent paragraphs, it has 
become apparent that some consideration of monitoring options should be performed as part of 
the Phase One work. 
 

6. Conceptual designs and associated cost estimates have been provided for work items 
completed but are yet to be done for items listed above which are not yet finished. 
 
7. Investigate Regulatory Constraints – Some preliminary contacts have been made with 
regulating agencies but the bulk of that work is yet to be completed. 
 
8. A preliminary Phase One report has been prepared, presented and discussed.  The final 
Phase One report will include the work items yet to be completed as previously discussed.  The 
objective will be to agree on two or three selected sediment management techniques that should 
be investigated in more detail in Phase Two. 
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Phase Two work will consist of refining the selected options by obtaining more comprehensive 
supporting data, performing more detailed engineering analyses, refining cost estimates and 
further pursuing needed permits.  Because the actual scope of the Phase Two work will be 
somewhat dependent on the results of the Phase One analyses, there is some uncertainty regarding 
the details of the Phase Two work and associated costs.  However, since much of the Phase One 
work has been completed, the degree of uncertainty has been reduced and the originally 
anticipated Phase Two scope of work has been adjusted as indicated below: 
 
1. Preparation of Numeric Sediment Transport Model and Evaluation – Because the 
effectiveness of flushing and dredging options is highly dependent on sediment transport 
characteristics, this will still be an important work item. 
 
2. The Phase One work included estimating the value of the water.  However, the resulting 
value was found to be quite low relative to estimates from other projects throughout the United 
States.  The water value is a critical parameter in the RESCON process.  Therefore, the Phase 
Two work has been expanded to include a more robust evaluation of water value. 
 
3. Dredging Disposal Sites – Based on evaluations performed to date, the dredging option 
appears to be significantly less cost effective than other options.  However, it is possible that some 
of the investigations yet to be completed (such as marketable by-products) may improve the 
viability of this option.  More detailed evaluation of the dredging option will be performed in 
Phase Two only if it is selected as one of the more optimal alternatives. 
 
4. Drainage Basin Yield Reduction – At this point, it does not appear that further Phase Two 
investigation into drainage basin yield reduction will be justified.  However, it was a minor part of 
the original Phase Two proposed scope of work. 
 
5. Preliminary designs will be performed for installation of a low-level outlet gate.  This work 
will include collaboration with the U.S. Bureau of Reclamation which retains safety and technical 
oversight of the facility. 
 

6. Monitoring and Sampling – This work item included in the original proposal was 
specifically oriented toward installation, calibration and maintenance of automated turbidity 
monitoring stations.  During the course of the Phase One work performed to date, it has become 
apparent that other options should be considered.  Therefore, as previously mentioned some 
additional work has been included in Phase One for such preliminary investigations.  More 
detailed analysis (and installation, if appropriate) will be conducted as part of the Phase Two 
work. 
 
7. Cost/Benefit Analysis – A cost/benefit analysis will be performed for each of the selected 
mitigation methods evaluated.  Costs will include construction costs, life-cycle costs and any other 
indirect costs.  Benefits will include both direct benefits from storage recovery as well as any 
identifiable indirect benefits. 
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8. Investigate Funding Options – Research will be done to assure that all feasible sources of 
funding have been identified.  These may include but not be limited to water users, the Colorado 
River Water Conservation District, State agencies and Federal Agencies. 
 
9. Investigate Partnering Possibilities – There may be other entities which have an interest in 
pursuing sediment mitigation but are not in a position to contribute funding to the project.  These 
entities might be able to contribute technical expertise, political support or administrative 
assistance.  These groups might include, but not be limited to, the U.S. Natural Resource 
Conservation Service, the U.S. Bureau of Reclamation, the U.S. Fish and Wildlife Service, the 
U.S. Geological Survey, the local Soil Conservation District, local water users groups, the 
Colorado Department of Health and Environment, the Colorado Division of Wildlife, the North 
Fork River Improvement Association and the Colorado Water Conservation Board.  The potential 
interested parties will be identified and contacted to determine interest and ability to assist. 
 
10. Meetings and Preparation of Report – Status and steering meetings will be held with the 
North Fork Water Conservancy District and other interest parties at selected intervals.  A final 
report will be prepared which summarizes the investigations performed and their results, provides 
updated costs estimates for the alternatives, presents advantages and disadvantages of each 
alternative and presents conclusions and recommendations for future action. 
 
Table 1 includes a summary of the Phase One costs.  It should be noted that the costs for all of the 
additional Phase One work previously described are shown on Table 1 under items “Feasibility of 
Management Options” or “Phase One Report and Meeting” and coming from the contingency 
amount. It is seen that, after completion of the Phase One work, it is estimated that $28,898 of 
the contingency amount will have been expended.  That represents about 70 percent of the total 
original contingency amount ($41,177) compared with a total original Phase One proposed cost at 
about 32 percent of the combined Phase One and Phase Two amounts.  In other words, the Phase 
One work will have consumed a disproportionate amount of the total contingency. 
 
The modified schedule is included on Figure 1.  The bulk of the Phase Two work will be 
completed in 2011 or early 2012.  However, the schedule extends beyond that to include periodic 
stream sampling, sediment surveys, instrument calibration and monitoring.



 

 

TABLE 1 

SUMMARY OF PHASE ONE COSTS 

 
 
WORK ITEM       PROPOSED  ACTUAL TO-DATE  ESTIMATED     AMOUNT  
         AMOUNT   BILLED AMOUNT  REMAINING   TAKEN FROM   
              AMOUNT  CONTINGENCY 
 
Review Existing Information $    4,305 $    4,296 $          9 $           0  
Peer review of Existing Studies $    2,960 $    2,343 $      617 $           0  
Collection of Additional Data $  26,865 $  26,219 $      646 $           0  
Feasibility of Management Options $  23,190 $  18,427 $ 22,223 $  17,280  
Conceptual Designs and Cost Estimates $    9,090 $    6,436 $   2,654 $           0 
Regulatory Constraints $  10,480 $    5,487 $   4,993 $           0 
Phase One Report and Meeting $  11,680 $    9,239 $   3,631 $    1,190 
Transportation, Copying, Misc $    n/a $       695 $     n/a $           0 
Contingency $    n/a $  10,428 $     n/a $  10,428 
 
     TOTALS $  88,570 $  83,570 $ 34,773 $  28,898 



 

 

  

 

 



STATE OF COLORADO 
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February 28, 2013 
 
 
Fire Mountain Canal and Reservoir Company 
Mr. Randall W. Fisher, Secretary/Treasurer 
PO Box 1120 
Paonia, CO 81428-1128 
 
 

RE: Amendment #2 – Extension Request for Paonia Reservoir Sedimentation 
Management Study 

 
Dear Randy: 
 

This letter is to inform you that the contract request for the WSRA grant extension for the 
above named project was signed on February 26, 2013.  A signed original copy of the 
amendment contract will be mailed to you.  
 

With the executed extension, you are now able to proceed with the project and begin 
invoicing the State of Colorado for costs incurred through August 22, 2013.  Upon receipt of 
your invoice(s), the State of Colorado will provide payment no later than 45 days.  I wish you 
much success in your project. 
 
Sincerely, 
 
/s/ 
 
 
Todd Doherty 
Colorado Water Conservation Board 
Water Supply Planning Section 
1580 Logan Street, Suite 200 
Denver, CO  80203 
Phone: 303-866-3441 x3210 
Mobile: 720-214-3262 
Todd.doherty@state.co.us 
www.cwcb.state.co.us and www.ibcc.state.co.us 
 

 
Bill Ritter, Jr. 
Governor 
 
Mike King 
DNR Executive Director 
 
Jennifer L. Gimbel 
CWCB Director 

mailto:Todd.doherty@state.co.us�
http://www.cwcb.state.co.us/�
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CONTRACT AMENDMENT 
Amendment #2 
C150414 

Original Contract CLIN# 
09PDA00018//CMS#26966 

Amendment CMS # 53449 

1) PARTIES 
This Amendment to the above-referenced Original Contract (hereinafter called the Contract) is 
entered into by and between Fire Mountain Canal & Reservoir Company (hereinafter called 
“Contractor”), and the STATE OF COLORADO (hereinafter called the “State”) acting by and through 
the Department of Natural Resources, Colorado Water Conservation Board, (hereinafter called the 
“CWCB”). 

2) EFFECTIVE DATE AND ENFORCEABILITY 
This Amendment shall not be effective or enforceable until it is approved and signed by the Colorado 
State Controller or designee (hereinafter called the “Effective Date”), but shall be effective and 
enforceable thereafter in accordance with its provisions. The State shall not be liable to pay or 
reimburse Contractor for any performance hereunder, including, but not limited to costs or expenses 
incurred, or be bound by any provision hereof prior to the Effective Date. 

3) FACTUAL RECITALS 
The Parties entered into the Contract to perform the Paonia Reservoir Sedimentation Management 
Study. 

4) CONSIDERATION 
Consideration for this Amendment consists of the payments to be made hereunder and the 
obligations, promises, and agreements herein set forth. 

5) LIMITS OF EFFECT 
This Amendment is incorporated by reference into the Contract, and the Contract and all prior 
amendments thereto, if any, remain in full force and effect except as specifically modified herein. 

6) MODIFICATIONS.  
The Contract and all prior amendments thereto, if any, are modified as follows: 

a. Paragraph 4.1 is amended to read as follows: “This contract shall be effective upon 
approval by the Colorado State Controller, or designee, (the “Effective Date”) and extend 
through August 22, 2013. Performance of this contract shall commence as soon as 
practicable after the Effective Date and shall be undertaken and performed in the sequence 
and manner set forth in Exhibit A “Scope of Work”.  

b. The Schedule that was included in the Original Contract’s Scope of Work shall be replaced by 
the updated schedule attached hereto as Exhibit 3. 

7) EFFECTIVE DATE OF AMENDMENT 
The effective date hereof is upon approval of the State Controller or their delegate. 

8) ORDER OF PRECEDENCE 
Except for the Special Provisions, in the event of any conflict, inconsistency, variance, or contradiction 
between the provisions of this Amendment and any of the provisions of the Contract, the provisions of 
this Amendment shall in all respects supersede, govern, and control. The most recent version of the 
Special Provisions incorporated into the Contract or any amendment shall always control other 
provisions in the Contract or any amendments.  

9) AVAILABLE FUNDS 
Financial obligations of the state payable after the current fiscal year are contingent upon funds for 
that purpose being appropriated, budgeted, or otherwise made available. 

 
 

 
 





TASK ITEM:

PHASE ONE EVALUATION:

Review Existing Information

Collection of Additional Data

Conceptual Designs and Cost Estimates
Regulatory Constraints
Report and Meeting

Peer Review of Existing Studies

Feasibility of Management Options

SCHEDULE OF WORK ITEMS

Feb Jun Jul Sep Oct

2013

FIRE MOUNTAIN CANAL COMPANY AND
NORTH FORK WATER CONSERVANCY DISTRICT

SEDIMENTATION MANAGEMENT STUDY FOR PAONIA RESERVOIR

PHASE TWO EVALUATION:

Evaluation of Selected Options

Cost Benefit Analysis

Investigate Partnering Possibilities
Meetings And Preparation of Report

Monitoring And Sampling

Investigate Funding Options

Runoff Prediction Tools

NOTE:  Project work will not be complete by the end of the shown schedule period.
Fire Mountain Canal Company anticipates initiating an additional contract
amendment application in order to complete the project.
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CONTRACT AMENDMENT 
Amendment #3 
C150414 

Original Contract 
CLIN#09PDA00018 
Amend #1CMS #26966 
Amend #2CMS#53449 

Amendment CMS # 59726 

1) PARTIES 
This Amendment to the above-referenced Original Contract (hereinafter called the Contract) is 
entered into by and between Fire Mountain Canal & Reservoir Company (hereinafter called 
“Contractor”), and the STATE OF COLORADO (hereinafter called the “State”) acting by and through 
the Department of Natural Resources, Colorado Water Conservation Board, (hereinafter called the 
“CWCB”). 

2) EFFECTIVE DATE AND ENFORCEABILITY 
This Amendment shall not be effective or enforceable until it is approved and signed by the Colorado 
State Controller or designee (hereinafter called the “Effective Date”), but shall be effective and 
enforceable thereafter in accordance with its provisions. The State shall not be liable to pay or 
reimburse Contractor for any performance hereunder, including, but not limited to costs or expenses 
incurred, or be bound by any provision hereof prior to the Effective Date. 

3) FACTUAL RECITALS 
The Parties entered into the Contract to perform the Paonia Reservoir Sedimentation Management 
Study. 

4) CONSIDERATION 
Consideration for this Amendment consists of the payments to be made hereunder and the 
obligations, promises, and agreements herein set forth. 

5) LIMITS OF EFFECT 
This Amendment is incorporated by reference into the Contract, and the Contract and all prior 
amendments thereto, if any, remain in full force and effect except as specifically modified herein. 

6) MODIFICATIONS.  
The Contract and all prior amendments thereto, if any, are modified as follows: 

a. Paragraph 4.1 is amended to read as follows: “This contract shall be effective upon 
approval by the Colorado State Controller, or designee, (the “Effective Date”) and extend 
through June 30, 2015. Performance of this contract shall commence as soon as practicable 
after the Effective Date and shall be undertaken and performed in the sequence and manner 
set forth in Exhibit A “Scope of Work”.  

b. The Schedule that was included in the Original Contract’s Scope of Work shall be replaced by 
the updated schedule attached hereto as Exhibit 4. 

7) EFFECTIVE DATE OF AMENDMENT 
The effective date hereof is upon approval of the State Controller or their delegate. 

8) ORDER OF PRECEDENCE 
Except for the Special Provisions, in the event of any conflict, inconsistency, variance, or contradiction 
between the provisions of this Amendment and any of the provisions of the Contract, the provisions of 
this Amendment shall in all respects supersede, govern, and control. The most recent version of the 
Special Provisions incorporated into the Contract or any amendment shall always control other 
provisions in the Contract or any amendments.  

9) AVAILABLE FUNDS 
Financial obligations of the state payable after the current fiscal year are contingent upon funds for 
that purpose being appropriated, budgeted, or otherwise made available. 
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