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  600 S. Airport Road, Building A, Suite 205 
  Longmont, CO  80503 
  Phone:  303-651-1468 ●  Fax:  303-651-1469 

 
October 15, 2013  
 
 
 
Ms. Minerva Lee   
Consolidated Home Supply Ditch and Reservoir Company  
c/o Northern Colorado Water Conservancy District  
220 Water Avenue 
Berthoud, Colorado  80513 
 
Re: Big Dam Diversion Structure, Examination and Proposed Repair;  
 D&A Job No. CG-0122.019.00 
 
Dear Ms. Lee:   
 
This letter report presents our observations and recommendations for the proposed repair of Big 
Dam on the Big Thompson River.  The top five feet of the dam was washed out during the 
flooding of September 11 through 15, 2013.  Peak flows may have been of the order of 15,000 to 
20,000 cfs with maximum overtopping of the structure of the order of 10 feet.   
 
Our recommendations are based upon the examination of conditions during our site visit of 
October 7, 2013.  The examination was conducted by Don W. Deere, P.E. and Colby Hayden, 
P.E. of our Longmont office.  We were met on-site by Board Member, Gary Gerrard.   
 
DIVERSION DAM CONDITIONS 
 
The Big Dam is primarily a masonry thin arch dam constructed in 1895 by the Consolidated 
Home Supply Ditch Company to provide diversion off the Big Thompson River.  The main arch 
dam is approximately 65 feet high, 70 feet long, and five feet wide at the crest.  The arch dam 
transitions into a short gravity dam on the left, or north, abutment.  An aerial photograph of the 
dam is shown on Figure 1.  We understand that the dam is not considered a jurisdictional dam 
because the reservoir area has been filled with alluvial deposits resulting in only a few acre-feet 
of water storage.  The dam serves as a diversion structure for the Consolidated Home Supply 
Ditch and Reservoir Company and the City of Loveland.   
 
The left 50 feet of the diversion dam is a straight gravity section only three to six feet high.  The 
gravity and arch sections are separated by a masonry and concrete buttress thrust block.  The 
intake and headgate to the Consolidated Home Supply Canal are located on the right, or south, 
abutment, and the City of Loveland’s intake is on the left abutment.   
 
Visible damage caused by the flood includes:   
 

1. Loss of the top five feet of the crest along 75 percent of the arch dam section  
2. Severe damage to the left abutment concrete buttress  
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3. Creation of a moderate sized hole on the left abutment dam/rock contact about 20 feet 
below the crest  

4. Minor damage to gunite facing of gravity dam  
5. Increased loss of mortar between masonry blocks on downstream face  

 
Figures 2 and 3 compare 2004 and October 2013 photographs of the dam’s downstream face 
near the crest.  As shown on the figures, four vertical courses of masonry were lost.  A fifth 
course was damaged and chipped locally.   
 
As can be seen on Figures 2 and 3, the failed section corresponds closely with an apparent seep 
line seen in the 2004 photographs.  Remnants of the upstream gunite face (sprayed concrete with 
fine aggregate) can be seen on Figure 2.  It appears the one to two-inch thick gunite facing, that 
is believed was installed in the 1960s, only extends about five feet below the original crest.  
During the flooding, the courses of masonry blocks below the gunite probably experienced uplift 
forces, which contributed to failure.   
 
The damage to the arch dam’s left abutment buttress is shown on the upper photograph of Figure 
4.  This area may be where failure initiated in the upper dam masonry courses.  Most of the arch 
dam is confined within the narrow slot canyon in very good quality Colorado Red Granite.  A 
coherent arch in compression is formed throughout most of the dam structure, making it a strong 
and robust structure.  The exception to this is the top few feet of the dam, which because of the 
topography, relies on this artificial buttress thrust block to engage full arching action in the upper 
dam courses.   
 
Review of flood videos revealed very turbulent flow in the area of the flow restriction caused by 
the buttress.  Masonry blocks in the buttress and adjoining arch dam were probably the first 
blocks to fail and resulted in loss of arching action for remaining blocks in the upper dam 
masonry courses.  This loss of arching action, combined with hydrostatic uplift, flow velocity 
and depth, cavitation, and debris impact all contributed to the failure.   
 
A moderate sized hole at the left abutment rock/dam contact is shown on Figure 4 (lower 
photograph).  This area contains smooth and shiny masonry blocks as it is a major impact zone 
for cascading water.  The rock mass is locally closely jointed in this area, and water has plucked 
out both abutment rock and dam masonry.  The hole needs to be inspected up closer, but appears 
to be two to three feet deep.  The photographs also show that most of the mortar between 
masonry blocks has been removed on the downstream face over time by the water flow and 
freeze-thaw action.  Our examination of the crest indicates that mortar loss of about six inches in 
depth may be common.  Since the typical outer face masonry blocks are 18 inches thick, about 
one-third of the block to block contact has been lost over time.  Closer examination of the 
downstream face is needed to verify this conclusion.  Additionally, it appears that there may be 
similar openings in the rock/dam contact at lower portions of the right abutment.  Further 
examinations of this area, as well as the plunge pool at the toe of the dam are warranted.   
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Figure 5 shows the downstream face of the gravity dam section in the lower photograph.  Much 
of the gunite facing has been lost.  The small upper level outlet gate may be inoperable.   
 
PROPOSED REPAIR 
 
We have divided the repair project into two phases.  Phase 1 essential work is that required to 
make the dam and diversion structure operational for next spring’s irrigation season.  Phase 2 
work includes additional warm weather repairs that should be performed during the fall of 2014.   
 
Phase 1 
 
Phase 1 repairs include the following items:   
 

1. Rebuild crest utilizing masonry block and concrete  
2. Rebuild left abutment buttress  
3. Repair hole on left abutment  

 
The proposed crest repair is shown on Figure 6.  The repair consists of rebuilding the 
downstream face utilizing matching quartzite blocks.  This will retain the historic appearance of 
the structure, as well as provide a durable downstream face.  The blocks will also provide a 
forming base for the remaining concrete placements.   
 
The remainder of the crest will be built using cast-in-place concrete.  This includes a mass 
concrete block with a reinforced concrete upstream face wall and crest cap.   
 
The left abutment buttress thrust block needs to be reconstructed.  Additional inspection is 
required once all trash is removed.  It could require demolition of some or all of the existing 
concrete buttress and rebuilding with reinforced concrete.  Alternatively, it may be repaired 
utilizing shotcrete, placement of rock anchors, and grouting.   
 
The purpose of the above repairs is to restore the full arching action of the top eight feet of the 
dam.  This zone has loosened due to topography, freeze/thaw, and ultimately flood overtopping.   
 
The hole in the downstream left rock abutment contact should be filled with reinforced shotcrete 
and then grouted.  Further inspection will allow us to evaluate if this repair is critical for 
operation or can be moved into next year’s Phase 2 work.   
 
Phase 2 
 
We recommend repointing of masonry blocks on the downstream dam face.  Small drain pipes 
will be installed in the mortar joints to continue to allow drainage to occur.  Special care is 
needed along the rock/masonry contact.   
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Other holes at the abutment contact may need to be shotcreted and grouted.  As mentioned, there 
appears to be a hole at the lower right abutment contact that requires filling.   
 
COSTS 
 
The total estimated cost of repair is approximately $1.536 million, which includes a 20 percent 
contingency.  The costs are itemized on Table 1.  Engineering costs are estimated at $174,590 
and are itemized on Table 2.   
 
SCHEDULE 
 
Surveying of the structure should be completed by October 25, 2013.  Ninety percent plans and 
specifications for repair will be completed by Thanksgiving.  Phase 1 repair is expected to be 
completed in 60 days this winter.  An additional 60 days of construction is expected for Phase 2 
in the fall of 2014.   
 
CONCLUSIONS 
 
The proposed repairs should allow this well designed structure to regain its original function.  
These repairs are designed to restore the full arching action of the dam, so it can withstand the 
powerful forces of overtopping river flows.   
 
Please call if you have any questions or comments.   
 
Sincerely,  
 
DEERE & AULT CONSULTANTS, INC.  
 
 
 
Don W. Deere, P.E.  
Principal  
 
DWD:sp 
 
Attachments  
 
P:\0122 Consolidated Home Supply\0122.019 Flood Repair\Flood 2013\Repair.Ltr.Docx 

 
 



TABLE 1
COSTS TO REPAIR BIG DAM DIVERSION

CONSOLIDATED HOME SUPPLY DITCH COMPANY
October 15, 2013

Description Quantity Unit Rate Total
Phase 1
Diversion and Care of the River 1 LS 90,000$         90,000$          
Masonry Wall (60 ' x 5') 180 SF 250$              45,000$          
Concrete Work 100 CY 1,800$           180,000$        
Shotcrete Repairs 20 CY 3,000$           60,000$          
Anchor Bars 8 Each 2,000$           16,000$          
Grouting 1 LS 25,000$         25,000$          

Subtotal 416,000$        
Cold Weather/Safety Premium @ 25% 104,000$        
Mobilization @ 5% 20,800$          
Miscellaneous and Unlisted @ 5% 20,800$          

Total Phase 1 561,600$        
Phase 2
Diversion and Care of the River 1 LS 90,000$         90,000$          
Repoint - Downstream Face 1 LS 200,000$       200,000$        
Grouting 1 LS 25,000$         25,000$          
Shotcrete Repairs 40 CY 3,000$           120,000$        

Subtotal 435,000$        
Special Safety Costs @ 15% 65,250$          
Mobilization @ 5% 21,750$          
Miscellaneous and Unlisted @ 5% 21,750$          

Total Phase 2 543,750$        
SUBTOTAL CONSTRUCTION 1,105,350$     

Engineering 174,590$        
Contingency @ 20% 255,988$        

TOTAL ESTIMATED COST (rounded to nearest $1,000) 1,536,000$     



TABLE 2
ENGINEERING COSTS TO REPAIR BIG DAM DIVERSION

CONSOLIDATED HOME SUPPLY DITCH COMPANY
October 15, 2013

Description Quantity Unit Rate Total
Design
Don Deere 100 Hours 250.00$         25,000$          
Colby Hayden 40 Hours 180.00$         7,200$            
Glen Church 120 Hours 135.00$         16,200$          
Grant Horeczy 60 Hours 130.00$         7,800$            
Laura Campbell 120 Hours 76.00$           9,120$            
CAD Technician 120 Hours 88.00$           10,560$          
Clerical 40 Hours 84.00$           3,360$            
Surveying 1 LS 4,950.00$      4,950$            
Miscellaneous expenses 3,000$            

Total Design 87,190$          
Meetings (as needed) Allowance 10,000$          
Construction Engineering per Phase (assuming a 60-day construction period)
Don Deere 40 Hours 250.00$         10,000$          
Colby Hayden 80 Hours 180.00$         14,400$          
Derek Foster 100 Hours 103.00$         10,300$          
Miscellaneous expenses and testing 4,000$            

Total Construction Phase 1 38,700$          
Total Construction Phase 2 38,700$          

TOTAL ENGINEERING 174,590$        
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AGREEMENT 
For Home Supply Big Dam Flood Repair 

This Agreement for Home Supply Big Dam Flood Repair ("Agreement") is made and 
entered into this 15th day of January, 2014, by and between the City of Loveland, a Colorado 
municipal corporation ("City''), and The Consolidated Home Supply Ditch And Reservoir 
Company, a Colorado mutual irrigation company ("Home Supply"). 

1. Background. The September 2013 flood ("Flood") significantly damaged the 
diversion structure owned and operated by Home Supply on the Big Thompson River adjacent to 
N. County Road 29 and the City's Chasteen's Grove Water Treatment Plant known as the Big 
Dam ("Big Dam"). The Big Dam is used by Home Supply and the City, which diverts water 
from the Big Thompson River at the Big Dam pursuant to a December 19, 1895 Agreement with 
Home Supply, a copy of which is attached hereto as Exhibit A and incorporated herein by 
reference ("1895 Agreement") . Home Supply and the City need to repair the Big Dam as soon 
as possible so that the parties' respective water diversions can be made on a consistent and 
reliable basis. The 1895 Agreement obligates the City to pay a portion of the costs required to 
repair the Big Dam (calculated by the parties to be 11.36%). Because operation of the Big Dam 
is critical to the City's municipal water supply, the City has agreed that it is in the City's best 
interest to increase its contribution toward the costs required to repair damage sustained by the 
Big Dam as a result of the Flood on the terms and conditions set forth herein. 

2. Project Scope. This Agreement shall be limited to work required to repair 
damage sustained by the Big Dam as a result of the Flood ("Project"), which is generally 
described as "Phase 1" in the October 16, 2013 report from Deere & Ault Consultants, Inc. 
("Deere & Ault Report"), a copy of which is attached hereto as Exhibit B and incorporated 
herein by reference. This Agreement does not and shall not be construed to include work 
required to address deferred operating and maintenance costs for the Big Dam, which are 
generally described as "Phase 2" in the Deere & Ault Report. 

3. Responsibilities of Home Supply. 

a. Home Supply shall accomplish the Project according to the requirements 
of the Federal Emergency Management Agency ("FEMA") in order to maximize 
potential reimbursement for the Project, and the requirements of the Colorado Water 
Conservation Board ("CWCB") to ensure compliance with the requirements of the loan 
received by Home Supply from the CWCB for the Project. 

b. Home Supply shall require its contractor to carry general liability 
insurance in an amount sufficient to fully insure the Project, and to name the City as an 
additional insured under such policy. 

c. Home Supply shall provide the City and its agents with unrestricted access 
to the Project site at all times for purposes of Project observation and inspection. Said 
inspection shall be for City purposes only and shall not be for the purpose of approving or 
accepting any work performed by Home Supply' s contractor. 
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d. Home Supply shall provide the City and its agents with full and timely 
access to all Project contracts, designs, drawings, reports, invoices, and cost 
documentation. 

e. Home Supply shall invoice the City for its Reimbursement Obligation, 
defined below, not more frequently than monthly. Each invoice shall be accompanied by 
documentation sufficient to support the requested payment as determined by the City. 
Home Supply' s failure to provide sufficient supporting documentation upon 30 days' 
written request from the City shall be grounds for delayed payment or nonpayment of the 
unsupported payment request. 

f. Home Supply shall provide the City and its agents with reasonable access 
to the Project site and Home Supply's adjacent property for the purpose of performing 
any work necessary to repair the City's intake located on the left (north) abutment of the 
Big Dam. 

4. Responsibilities of City. 

a. The City shall reimburse Home Supply for 50% of all Eligible Costs up to 
a total not-to-exceed amount of $400,000 ("Reimbursement Obligation"). For the 
purposes of this Agreement, "Eligible Costs" shall mean those costs incurred by Home 
Supply to complete the Project, minus any grants received by Home Supply from FEMA 
and other grant sources. For the purpose of this paragraph, "grant" shall mean any 
funding the terms of which do not require repayment by Home Supply. The City's 
Reimbursement Obligation shall expire on December 31, 2015 unless extended by the 
parties in writing prior to said date. 

b. Except as otherwise provided in this Agreement, the City shall pay Home 
Supply within 3 0 days of receipt of each invoice. 

c. The City shall be responsible for the safety of its personnel and agents at 
the Project site and shall follow all applicable laws and regulations for construction site 
safety. 

5. Full Satisfaction of City's Project Cost Contributions Under the 1895 
Agreement. The City's promise to pay the Reimbursement Obligation on the terms and 
conditions set forth herein shall discharge and release the City from any obligation for financial 
contribution to the Project under the 1895 Agreement. In other words, the City shall not be 
required to pay Home Supply an additional 11.36% of Project costs above and beyond the 
Reimbursement Obligation. 

6. Overpayments by City. If, after final accounting of all Project costs, the City 
determines that it paid Home Supply monies in excess of the City's Reimbursement Obligation, 
the City shall notify Home Supply of such overpayment in writing and request a refund. Home 
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Supply shall refund all such overpayments to the City within 30 days of receiving written notice 
from the City. 

7. Term. Unless earlier terminated by either party as permitted herein, this 
Agreement shall be effective from the date set forth above through December 31 , 2015, or until 
all refunds due to the City from Home Supply pursuant to paragraph 6 of this Agreement are 
received, whichever is later. 

8. Appropriation. To the extent this Agreement constitutes a multiple fiscal year 
debt or financial obligation of the City, it shall be subject to annual appropriation pursuant to the 
City of Loveland Municipal Charter Section 11-6 and Article X, Section 20 of the Colorado 
Constitution. The City shall have no obligation to continue this Agreement in any fiscal year in 
which no such appropriation is made. 

9. Time of the Essence. Time is of the essence for this Agreement and for each and 
every term and condition herein. 

10. Default; Termination. Each and every term and condition hereof shall be deemed 
to be a material element of this Agreement. In the event either party fails to perform according to 
the terms of this Agreement, such party may be declared in default. If the defaulting party does not 
cure said breach within ten days of written notice thereof, the non-defaulting party may terminate 
this Agreement immediately upon written notice of termination to the other. In the event of such 
tem1ination by the City, the City shall be liable to pay its share of Eligible Costs incurred by 
Home Supply up to the date of termination, but the City shall not be liable to pay any portion of 
Eligible Costs incurred by Home Supply beyond that date. 

11. Future Cooperation on Phase 2 Work. Following successful completion of the 
Project, and conditioned upon the parties' full satisfaction of their respective obligations under 
this Agreement, representatives of the City and Home Supply shall meet to discuss potential 
contributions by the City above and beyond those required in the 1895 Agreement for deferred 
operating and maintenance costs for the Big Dam, which are generally described as "Phase 2" in 
the Deere & Ault Report; provided, however, that nothing in this Agreement is intended or shall 
be construed to commit the City to pay any costs for Phase 2 work above and beyond the amount 
set forth in the 1895 Agreement. 

12. Notices. Written notices shall be directed as follows and shall be deemed received 
when hand-delivered or emailed, or three days after being sent by certified mail, return receipt 
requested: 
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To the City: 
Stephen C. Adams 
Loveland Water & Power 
200 N. Wilson Avenue 
Loveland, CO 80537 
steve.adams@cityofloveland.org 

To Home Supply: 
Minerva Lee 
President, Home Supply 
PO Box 1548 
Berthoud, CO 80513 
consolidatedhomesupplyditch@g 
mail.com 

13. Governmental Immunity Act. No term or condition of this Agreement shall be 
construed or interpreted as a waiver, express or implied, of any of the notices, requirements, 
immunities, rights, benefits, protections, limitations of liability, and other provisions of the 
Colorado Governmental Immunity Act, C.R.S. § 24-10-101 et seq. and under any other 
applicable law. 

14. Miscellaneous. This Agreement contains the entire agreement of the parties 
relating to the subject matter hereof and, except as provided herein, may not be modified or 
amended except by written agreement of the parties. In the event a court of competent 
jurisdiction holds any provision of this Agreement invalid or unenforceable, such holding shall 
not invalidate or render unenforceable any other provision of this Agreement. Home Supply shall 
not assign this Agreement without the City' s prior written consent. This Agreement shall be 
governed by the laws of the State of Colorado, and venue shall only be in the County of Larimer, 
State of Colorado. 

City of Loveland, Colorado 

By: µ);41(/{~d 
Title: William D. Cahill, City Manager 

City Clerk 

APPROVED AS TO FORM: 

~~_:_ 
Assistant City Attorney 

STATE OF COLORADO ) 
) SS 

COUNTY OF LARIMER ) - tL \ 
The foregoing instrument was acknowledged before me this ___l!i_vaay of & v\,U.QJ1d<Q , 2014 
by William D. Cahill as City Manager of the City of Loveland, Colorado. 
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Witness my official seal. 
My commission expifes: _ _ <6_-_~_-_i._o_t_l_ 

HEIDI J LEATHERWOOD 
(S~iht Public 
State of Colorado 

NOTARY ID 20134047790 

STATE OF COLORADO ) 
) SS 

MY COMMISSION EXPIRES August II, 2017 

The Consolidated Home Supply Ditch And 
Reservoir Company 

~ 

By: / "" '~q~44G!IL'-4 

Title: -~a~ee, President 

COUNTY OF LARIMER ) +" 
The foregoing instrument was acknowledged before me this ~ day of ..:r .:::t"t.IAA.. a ' 2014 
by Minerva Lee as President of The Consolidated Home Supply Ditch And Reservoir ~mpany. 

Witness my official seal. 
My commission expires: ~ 3 () 1 :LO l C. 

Notary Public Signature 
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REBECCA D MORRf$ • : • : 
Notary Public : • : • • 

State of Colorad • 
Commission # 199640ta 

My Commission Expires Ju) ·:{C>,: 
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DEERE & AULT 
CONSUL:rANTS~;l.N~.'}-.:: 

October I 6, 20 I 3 

Ms. Minerva Lee 
Consolidated Home Supply Ditch and Reservoir Company 
c/o Northern Colorado Water Conservancy District 
220 Water Avenue 
Berthoud, Colorado 80513 

Re: Big Dam Diversion Structure, Examination and Proposed Repair; 
D&A Job No. CG-0122.019.00 

Dear Ms. Lee: 

EXHIBIT 

This Jetter report presents our observations and recommendations for the proposed repair of Big 
Dam on the Big Thompson River. The top five feet of the dam was washed out during the 
flooding of September 1 I through 15, 2013. Peak flows may have been of the order of I 5,000 to 
20,000 cfs with maximum ove1iopping of the structure of the order of 10 feet. 

Our recommendations are based upon the examination of conditions during our site visit of 
October 7, 2013. The examination was conducted by Don W. Deere, P.E. and Colby Hayden, 
P.E. of our Longmont office. We were met on-site by Board Member, Gary Gerrard. 

DIVERSION DAM CONDITIONS 

The Big Dam is primarily a masonry thin arch dam constructed in 1895 by the Consolidated 
Home Supply Ditch Company to provide diversion off the Big Thompson River. The main arch 
dam is approximately 65 feet high, 70 feet long, and five feet wide at the crest. The arch dam 
transitions into a short gravity dam on the left, or north, abutment. An aerial photograph of the 
dam is shown on Figure 1. We understand that the dam is not considered a jurisdictional dam 
because the reservoir area has been filled with alluvial deposits resulting in only a few acre-feet 
of water storage. The dam serves as a diversion structure for the Consolidated Home Supply 
Ditch and Reservoir Company and the City of Loveland. 

The left 50 feet of the diversion dam is a straight gravity section only three to six feet high. The 
gravity and arch sections are separated by a masonry and concrete buttress thrust block. The 
intake and headgate to the Consolidated Home Supply Canal are located on the right, or south, 
abutment, and the City of Loveland's intake is on the left abutment. 

Visible damage caused by the flood includes: 

I. Loss of the top five feet of the crest along 75 percent of the arch dam section 
2. Severe damage to the left abutment concrete buttress 

600 S. Airport Road, Building A, Suite 205 
Longmont, CO 80503 
Phone: 303-651·I468 • Fax: 303-651-1 469 
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3. Creation of a moderate sized hole on the left abutment dam/rock contact about 20 feet 
below the crest 

4. Minor damage to gunite facing of gravity dam 
5. Increased loss of mortar between masonry blocks on downstream face 

Figures 2 and 3 compare 2004 and October 2013 photographs of the dam's downstream face 
near the crest. As shown on the figures, four vertical courses of masonry were lost. A fifth 
course was damaged and chipped locally. 

As can be seen on Figures 2 and 3, the failed section corresponds closely w ith an apparent seep 
line seen in the 2004 photographs. Remnants of the upstream gunite face (sprayed concrete with 
fine aggregate) can be seen on Figure 2. It appears the one to two-inch thick gunite facing, that 
is believed was installed in the 1960s, only extends about five feet below the original crest. 
During the flooding, the courses of masonry blocks below the gunite probably experienced uplift 
forces, which contributed to failure . 

. The damage to the arch dam's left abutment buttress is shown on the upper photograph of Figure 
4. This area may be where fai lure initiated in the upper dam masonry courses . Most of the arch 
dam is confined within the narrow slot canyon in very good quality Colorado Red Granite. A 
coherent arch in compression is formed throughout most of the dam structure, making it a strong 
and robust structure. The exception to thi s is the top few feet of the dam, which because of the 
topography, relies on this artificial buttress thrust block to engage full arching action in the upper 
dam courses. 

Review of flood videos revealed very turbulent flow in the area of the flow restriction caused by 
the buttress. Masonry blocks in the buttress and adjoining arch dam were probably the first 
blocks to fail and resulted in loss of arching action for remai ning blocks in the upper dam 
masonry courses. This loss of arching action, combined with hydrostatic uplift, flow velocity 
and depth, cavitation, and debris impact all contributed to the failure. 

A moderate sized hole at the left abutment rock/dam contact is shown on Figure 4 (lower 
photograph). Thi s area contains smooth and shiny masonry blocks as it is a major impact zone 
for cascading water. The rock mass is locally closely jointed in this area, and water has plucked 
out both abutment rock and dam masonry. The hole needs to be inspected up closer, but appears 
to be two to three feet deep. The photographs also show that most of the mortar between 
masonry blocks has been removed on the downstream face over time by the water flow and 
freeze-thaw action. Our examination of the crest indicates that mortar loss of about six inches in 
depth may be common. Since the typical outer face masonry blocks are 18 inches thick, about 
one-third of the block to block contact has been lost over time. Closer examination of the 
downstream face is needed to verify this conclusion. Additionally, it appears that there may be 
similar openings in the rock/dam contact at lower portions of the right abutment. Further 
examinations of this area, as well as the plunge pool at the toe of the dam are warranted. 
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Figure 5 shows the downstream face of the gravity dam section in the lower photograph. Much 
of the gunite facing has been lost. The small upper level outlet gate may be inoperable. 

PROPOSED REPAIR 

We have divided the repair project into two phases. Phase I essential work is that required to 
make the dam and diversion structure operational for next spring's irrigation season. Phase 2 
work includes additional warm weather repairs that should be performed during the fall of 2014. 

Phase 1 

Phase I repairs include the following items: 

1. Rebuild crest utilizing masonry block and concrete 
2. Rebuild left abutment buttress 
3. Repair hole on left abutment 

The proposed crest repair is shown on Figure 6. The repair consists of rebuilding the 
downstream face utilizing matching quartzite blocks. This will retain the historic appearance of 
the structure, as well as provide a durable downstream face. The blocks wi ll also provide a 
forming base for the remaining concrete placements. 

The remainder of the crest will be built using cast-in-place concrete. This includes a mass 
concrete block with a reinforced concrete upstream face wall and crest cap. 

The left abutment buttress thrust block needs to be reconstructed. Additional inspection is 
required once all trash is removed. It could require demolition of some or all of the existing 
concrete buttress and rebuilding with reinforced concrete. Alternatively, it may be repaired 
utilizing shotcrete, placement of rock anchors, and grouting. 

The purpose of the above repairs is to restore the full arching action of the top eight feet of the 
dam. This zone has loosened due to topography, freeze/thaw, and ultimately flood overtopping. 

The hole in the downstream left rock abutment contact should be filled with reinforced shotcrete 
and then grouted. Further inspection will allow us to evaluate if this repair is critical for 
operation or can be moved into next year's Phase 2 work. 

Phase 2 

We recommend repainting of masonry blocks on the downstream dam face. Small drain pipes 
will be installed in the mortar joints to continue to allow drainage to occur. Special care is 
needed along the rock/masonry contact. 
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Other holes at the abutment contact may need to be shotcreted and grouted. As mentioned, there 
appears to be a hole at the lower right abutment contact that requires filling. 

COSTS 

The total estimated cost ofrepair is approximately $1.536 million, which includes a 20 percent 
contingency. The costs are itemized on Table 1. Engineering costs are estimated at $174,590 
and are itemized on Table 2. 

SCHEDULE 

Surveying of the structure should be completed by October 25, 2013. Ninety percent plans and 
specifications for repair will be completed by Thanksgiving. Phase I repair is expected to be 
completed in 60 days this winter. An additional 60 days of construction is expected for Phase 2 
in the fall of2014. 

CONCLUSIONS 

The proposed repairs should allow this well designed structure to regain its original function. 
These repairs are designed to restore the full arching action of the dam, so it can withstand the 
powerful forces of ove11opping river flows. 

Please call if you have any questions or comments. 

Sincerely, 

DEERE & AULT CONSULTANTS, INC. 

c 2i~ 
Don W. Deere, P .E. 
Principal 

DWD:sp 

Attachments 

P \0122 Consolidated Home Supply\0122 019 Flood Rep&1r'.Flood 201JJlepaJr Lir Docx 



TABLE 1 
COSTS TO REPAIR BIG DAM DIVERSION 

CONSOLIDATED HOME SUPPLY DITCH COMPANY 
October 16, 2013 

Descri~tion Quantity Unit Rate Total 

Phase 1 
Diversion and Care of the River LS $ 90,000 $ 90,000 
Masonry Wall (60 'x 5') 180 SF $ 250 $ 45,000 
Concrete Work 100 CY $ 1,800 $ 180,000 
Shotcrete Repairs 20 CY $ 3,000 $ 60,000 
Anchor Bars 8 Each $ 2,000 $ 16,000 
Grouting 1 LS $ 25,000 $ 25,000 

Subtotal $ 416,000 

Cold Weather/Safety Premium @ 25% $ 104,000 
Mobilization @ 5% $ 20,800 
Miscellaneous and Unlisted @ 5% $ 20,800 

Total Phase 1 $ 561,600 

Phase 2 
Diversion and Care of the River LS $ 90,000 $ 90,000 
Repaint - Downstream Face LS $ 200,000 $ 200,000 
Grouting 1 LS $ 25,000 $ 25,000 
Shotcrete Repairs 40 CY $ 3,000 $ 120,000 

Subtotal $ 435,000 

Special Safety Costs @ 15% $ 65,250 
Mobilization @ 5% $ 21 ,750 
Miscellaneous and Unlisted @ 5% $ 21 ,750 

Total Phase 2 $ 543,750 

SUBTOTAL CONSTRUCTION $ 1, 105,350 
Engineering $ 174,590 

Contingency @ 20% $ 255,988 

TOTAL ESTIMATED COST (rounded to nearest $1,000) $ 1,536,000 

·-



TABLE 2 
ENGINEERING COSTS TO REPAIR BIG DAM DIVERSION 

CONSOLIDATED HOME SUPPLY DITCH COMPANY 
October 16, 2013 

Descri~tion Quantity Unit Rate Total 

Design 
Don Deere 100 Hours $ 250.00 $ 25,000 
Colby Hayden 40 Hours $ 180.00 $ 7,200 
Glen Church 120 Hours $ 135.00 $ 16,200 
Grant Horeczy 60 Hours $ 130.00 $ 7,800 
Laura Campbell 120 Hours $ 76.00 $ 9,120 
CAD Technician 120 Hours $ 88.00 $ 10,560 
Clerical 40 Hours $ 84.00 $ 3,360 
Surveying 1 LS $ 4,950.00 $ 4,950 
Miscellaneous expenses $ 3,000 

Total Design $ 87,190 
Meetings (as needed} Allowance $ 10,000 

Construction Engineering ger Phase (assuming a 60-da~ construction geriod} 
Don Deere 40 Hours $ 250.00 $ 10,000 
Colby Hayden 80 Hours $ 180.00 $ 14,400 
Derek Foster 100 Hours $ 103.00 $ 10,300 
Miscellaneous expenses and testing $ 4,000 

Total Construction Phase 1 $ 38,700 
Total Construction Phase 2 $ 38,700 

TOTAL ENGINEERING $ 174,590 
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  600 S. Airport Road, Building A, Suite 205 
  Longmont, CO  80503 
  Phone:  303-651-1468 ●  Fax:  303-651-1469 

 
January 8, 2014  
           
 
 
Ms. Minerva Lee   
Consolidated Home Supply Ditch and Reservoir Company  
c/o Northern Colorado Water Conservancy District  
P.O. Box 1548 
Berthoud, Colorado  80513 
 
Re: 406 Mitigation Repairs to Big Dam Diversion; D&A Job No. CG-0122.019.01 
 
Dear Ms. Lee:   
 
This letter report presents our observations and recommendations for the proposed mitigation 
repairs to the Consolidated Home Supply Ditch headworks.  The mitigation work focuses on the 
diversion system at the Big Dam on the Big Thompson River, west of Loveland, Colorado.  The 
headworks structure and diversion gates were damaged during the September 2013 flood event.  
Operation of the gates was unsafe during the flooding event and did not allow the Ditch Company 
the opportunity to mitigate continuing damage being caused to the Big Dam as the flood waters 
receded.   
 
GENERAL 
 
The Big Dam and associated Consolidated Home Supply Ditch headworks diversion system are 
located on the Big Thompson River west of Loveland, Colorado.  More specifically, the dam and 
headworks are located in Section 2, Township 5 North, Range 70 West.  The dam and headworks 
location is shown on Figure 1.   
 
The Big Dam is primarily a masonry, thick arch dam constructed in 1895 by the Consolidated 
Home Supply Ditch Company.  The dam allows water to be diverted into the ditch system through 
the ditch headworks diversion system.  The Ditch Company’s headworks diversion system are 
located directly next to the Big Thompson River on the south side of the dam.  Water diverted 
through the Consolidated Home Supply headworks diversion system irrigates approximately 17,000 
acres of crop land and provides raw water for municipal use to the Town of Johnstown, Colorado.  
Diverted water is also delivered to several raw water storage reservoirs.  Additionally, the City of 
Loveland also diverts water from the Big Thompson River using the Big Dam.  Loveland’s water is 
diverted from the north side of the dam via a 50-inch tall by 84-inch wide sluice gate.  The water 
directly feeds their water treatment plant and provides up to 60 percent of the City’s annual water 
supply.   
 
The Consolidated Home Supply Ditch headworks diversion system near the Big Dam consists of 
essentially five items:   
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1. Concrete diversion structure and river headgates 
2. Concrete sand out channel and training walls  
3. Sand out gates that allow diverted water to be discharged back to the Big Thompson River 
4. Control gates for maintaining consistent flows down the ditch 
5. Concrete measuring flume   

 
The ditch diversion system, various gates, and measuring flume are shown on Figure 2.   
 
The concrete diversion structure supports three metal, hand operated headgates.  Each gate is 
approximately 48 inches tall by 61 inches wide.  The structure appears to have been constructed in 
1915.  The gates are operated using a manually operated hand crank where the operator must 
physically crank the gate open and closed by turning a gear with a bar.  Downstream of the 
headgates, the water is conveyed in a concrete sand out channel constructed on the steep canyon 
slope to the sand out gates.  The sand out gates consist of four metal, hand operated slide gates that 
allow water diverted into the ditch through the headgates to be returned to the river through 
openings in the concrete sand out channel training walls.  The sand out gates allow sand and other 
sediment from the Big Thompson River to be flushed out of the ditch system and back to the river.  
A steel walkway elevated above the concrete sand out channel (Figure 2, Photo C) provides access 
to a platform used to operate the sand out gates.  To control ditch flow rates, the sand out gates are 
usually used in tandem with the control gates.  The control gates are located just down-ditch of the 
sand out gates, and consist of three 48-inch by 48-inch hand operated, metal slide gates orientated 
across the canal.  The control gates regulate the amount of water to be released down the 
Consolidated Home Supply system.  Water is released through the control gates and measured just 
downstream at a concrete flume.  The existing flow measurement device is a 12-foot wide concrete 
Parshall flume.  Flow rates through the concrete flume are measured and recorded in a nearby 
stilling well structure.  Generally, excess water is not allowed to pass by the control gates and is 
released back into the river through the sand out gates.   
 
SEPTEMBER 2013 FLOOD 
 
The September 2013 flood on the Big Thompson River occurred during the week of September 9.  
The Big Dam, as well as the Consolidated Home Supply diversion structure, was damaged during 
the flooding.  Peak flows on the Big Thompson River of 15,000 to 20,000 cfs have been estimated 
during this time frame.  High flows of up to several thousand cfs continued for one to two weeks 
after the storm.  Water depths of up to 10 feet were estimated to have overtopped the Big Dam.  It is 
suspected that the continued flows after the peak flood event over the Big Dam continued to cause 
damage.   
 
The Consolidated Home Supply Ditch diversion structure headgates were essentially inoperable 
during the flooding event.  The high water from the flooding prevented anyone from safely 
accessing and operating the three headgates and the four sand out gates. The manual operators for 
the gates were under water during the flood, and the access walkways were unsafe for employees to 
attempt to access the gates.  Because these gates were open when the flood hit and could not be 
operated remotely during the flood, the sand out channel filled with debris and sediment rendering 
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the system inoperable.  Photos of the concrete irrigation channel and sand out gates shortly after the 
flood are shown on Figure 3.   
 
If the headgates could have  been operated remotely to close during the peak flows of the flood, 
then most of the debris and sediment would have passed over the dam at an elevation that would not 
damage the structure.  The headgates and sand out gates could have been remotely opened after the 
first 24 hours of flooding to keep the sand out channel clean by opening the sand out gates remotely.  
This would have allowed the system to remain in operation so that as flows receded we could have 
safely raised all of our diversion gates while leaving the sand out gates open to divert a large portion 
of the flood flows around the dam and back to the river for the next week or two, mitigating much 
of the damage caused to the structure after the storm.  Additionally, excess water of up to 250 cfs 
could have been conveyed down the ditch past the sand out and control gates and stored within the 
Ditch Company’s reservoir systems.  This would have also helped mitigate continuing damage to 
the dam and infrastructure further downstream.   
 
PROPOSED MITIGATION IMPROVEMENTS 
 
In the future during high flows or flooding on the Big Thompson River, proposed mitigation 
improvements at the Consolidated Home Supply headworks diversion system will reduce the 
potential for damages to the Big Dam, as well as the diversion structure.  If the ditch headworks 
diversion system can be operated remotely during the peak of a flood, the gates can be closed to 
prevent the initial surge of debris and sediment from closing off the sand out channel.  After the 
main surge has receded, the gates can be remotely operated to open and divert a portion of the flow 
in the creek through the headgates before they overtop the Big Dam crest.  The water diverted into 
the sand out channel can then be discharged back to river through the sand out gates.  This would 
effectively make a by-pass spillway around the dam to relieve the total amount of water overtopping 
the dam.  This system would require the existing headgates and sand out gates to be replaced with 
new gates and operators. The existing gates are outdated and will not operate with modern electric 
actuators that can operate the gates from a remote location.  This system will also allow the Ditch 
Company to safely operate the gates during a flood event without having to put personnel physically 
at the gate. 
 

1. Structure Rehabilitation: 
 

a. Due to damage to the structure during the flood, we recommend the headgate 
structure be demolished and reconstructed with reinforced concrete to accommodate 
a new headwall with three new headgates. The sand out gate structure can be 
rehabilitated and reused to mount the new gates. 
 

2. New slide gates 
 

a. Headgate structure: 3 gates – 5 feet wide by 4 feet tall 
 

b. Sand out Structure: 4 gates – 3 feet wide by 5 feet tall 
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c. The new actuators will allow Ditch Company personnel to operate the headgate and 
sand out gates without having to physically be at the gate during dangerous flood 
conditions.  The actuators should be mounted at an elevation above the 100-year 
storm water line or the height of this past event.   
 

3. Electrical and Communication Service: 
 

a. There is overhead electric and phone service available at this location.  A 3-phase 
electrical service with a meter, disconnects, service panel, etc. will need to be 
established to provide power to the system.  A hard line phone or cellular service 
will also be required to communicate with the headworks from a remote location. 
 

b. Electrical and communication wires and conduits will need to connect the gate 
actuators and water level sensors to a Remote Terminal Unit (RTU) or Program 
Logic Control (PLC) unit that will be located above the 100-year flood elevation.   

 
c. System Integration–RTU/PLC, enclosures, data logger, modem, etc. along with 

programming and field testing to provide a complete operable system.   
 

d. Start up and training of Ditch Company personnel.   
 
COSTS 
 
The estimated construction cost is approximately $418,000, and is summarized on Table 1.  To 
develop the estimated construction costs, we have used local experience, recent bids, and quoted 
costs from similar projects.  The supportive cost information is attached.   
 
Please call if you have any questions or comments.   
 
Sincerely,  
 
DEERE & AULT CONSULTANTS, INC.  
 
 
 
Glen G. Chuch, P.E.    
Principal, Project Manager  
 
GGC:sp 
 
Attachments  
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TABLE 1

Item # Description Quantity Unit Rate Total 
2 Construction  Access/ Earthwork 1 LS 7,000$         7,000$         
3 Demolition 1 LS 20,000$       20,000$       

Structural Concrete 
4 Headgate Structure 20 CY 1,000$         20,000$       

Concrete Rehabilitation
5 Sandout Gate 1 LS 10,000$       10,000$       

SS Fabricated Slide Gates w/ Actuators and Walkways
7 Headgates 3 EA 32,000$       96,000$       
8 Sandout Gate 4 EA 30,000$       120,000$     

Electrical and Communication Service
10 Utility Drop Service (Electrical and Phone) 1 LS 10,000$       10,000$       
11 Electrical and Communications (Panels, Wiring, Conduits) 1 LS 75,000$       75,000$       
12 System Integration 1 LS 60,000$       60,000$       

 TOTAL ESTIMATED COST (rounded to nearest $1,000) 418,000$     

CONSOLIDATED HOME SUPPLY DITCH HEADWORKS SYSTEM 
BASIC MITIGATION ITEMS

CONSOLIDATED HOME SUPPLY DITCH COMPANY
ENGINEERING OPINION OF CONSTRUCTION COSTS

January 8, 2014
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Item Description Unit Quantity Unit Cost Extension Subtotal Unit Cost Extension Subtotal Unit Cost Extension Subtotal

1 Mobilization @ 5% 1 LS $60,000 $60,000 45,000.00$       45,000.00$             30,974.07$        30,974.07$             

2 Site Preparation/ Access/ Demolition/ Clear and Grub/ Tree Removal 1 LS $100,000 $100,000 30,000.00$       30,000.00$             147,571.71$      147,571.71$           

3 General Earthwork/ Finish Grading/ Revegetation 1 LS $100,000 $100,000 24,000.00$       24,000.00$             26,081.26$        26,081.26$             

4 Temporary River Diversion/ Care of the River/ Dewatering 1 LS $100,000 $100,000 48,000.00$       48,000.00$             101,306.15$      101,306.15$           

5 Concrete Dam Crest Wall 42 CY $800 $33,600 625.00$            26,250.00$             910.34$             38,234.28$             

6 Concrete Approach Apron 28 CY $800 $22,400 550.00$            15,400.00$             935.00$             26,180.00$             

7 Concrete Headgate Structure - Rough & Ready Ditch  50 CY $800 $40,000 950.00$            47,500.00$             914.08$             45,704.00$             

8 Concrete Headgate Structure - Palmerton Ditch  45 CY $800 $36,000 1,100.00$         49,500.00$             914.39$             41,147.55$             

9 Concrete Rivergate Structure 50 CY $800 $40,000 1,155.00$         57,750.00$             921.12$             46,056.00$             

10 Concrete Fish Ladder 29 CY $800 $23,200 1,500.00$         43,500.00$             897.25$             26,020.25$             

11 Concrete Bridge Abutments (2 Ditch Crossings) 2 EA $20,000 $40,000 45,000.00$       90,000.00$             36,384.20$        72,768.40$             

12 5' Concrete Parshall  Flume - Rough & Ready Ditch 28 CY $800 $22,400 985.00$            27,580.00$             911.64$             25,525.92$             

13 8' Concrete Parshall Flume - Palmerton Ditch 32 CY $800 $25,600 991.00$            31,712.00$             883.84$             28,282.88$             

14 4' x 6' SS Fabricated Slide Gates (Headgates) 2 EA $24,000 $48,000 11,865.00$       23,730.00$             13,416.32$        26,832.64$             

15 4' x 5' SS Fabricated Slide Gates (Headgates) 2 EA $22,000 $44,000 11,865.00$       23,730.00$             13,416.32$        26,832.64$             

16 3' x 5' SS Fabricated Slide Gates (Rivergates) 2 EA $16,000 $32,000 8,140.00$         16,280.00$             11,533.61$        23,067.22$             

17 Handrails, Walkways, and Concrete Pier Plate Protection 1 LS $50,000 $50,000 16,400.00$       16,400.00$             9,637.56$          9,637.56$               

18 Stilling Well and Equipment at Rivergate 1 LS $11,000 $11,000 4,700.00$         4,700.00$               7,632.18$          7,632.18$               

19 Stilling Well & Equipment @ Parshall Flumes 2 EA $5,000 $10,000 7,500.00$         15,000.00$             4,088.10$          8,176.20$               

20 Rough & Ready Culvert Cleanout 1 LS $15,000 $15,000 4,900.00$         4,900.00$               813.35$             813.35$                  

21 Palmerton Culvert Cleanout 1 LS $15,500 $15,500 6,000.00$         6,000.00$               3,746.76$          3,746.76$               

22 Type H Grouted Riprap Upstream of Headgate on St. Vrain Creek 52 CY $250 $13,000 200.00$            10,400.00$             219.79$             11,429.08$             

23 Type M Riprap downstream of Headgate on Rough & Ready Ditch 20 CY $150 $3,000 138.00$            2,760.00$               165.12$             3,302.40$               

24 Type M Riprap downstream of Headgate on Palmerton Ditch 18 CY $150 $2,700 138.00$            2,484.00$               170.86$             3,075.48$               

25 Type M Riprap downstream of Parshall Flumes 55 CY $150 $8,250 138.00$            7,590.00$               149.14$             8,202.70$               

26 Type M Riprap downstream Sloping Boulder Dam 145 CY $150 $21,750 138.00$            20,010.00$             147.87$             21,441.15$             

27 Type L Riprap Bedding for Sloping Boulder Diversion Dam 222 CY $75 $16,650 165.00$            36,630.00$             103.81$             23,045.82$             

28 Grouted Sloping Boulder Diversion Dam (3 Foot Boulders) 444 CY $350 $155,400 197.00$            87,468.00$             369.74$             164,164.56$           

29 Rough & Ready  and Palmerton Ditch Earthwork 4,300 CY $35 $150,500 19.00$              81,700.00$             28.23$               121,389.00$           

30 Loukonen's Breach Earth Import 2,500 CY $12 $30,000 11.00$              27,500.00$             28.23$               70,575.00$             

ROUGH & READY DITCH DIVERSION RECONSTRUCTION

BID TABULATION

Monday, January 06, 2014

923,474.00$             

Contractor 1Engineering Estimate

$1,269,950

Contractor 2

1,189,216.21$            

1/8/2014



Unit Cost Extension Subtotal Unit Cost Extension Subtotal Unit Cost Extension Subtotal Unit Cost Extension Subtotal

55,000.00$        55,000.00$             32,982.66$       32,982.66$             65,000.00$          65,000.00$             45,791.35$        45,791.35$             

86,660.00$        86,660.00$             52,594.27$       52,594.27$             65,000.00$          65,000.00$             76,365.20$        76,365.20$             

10,640.00$        10,640.00$             54,626.40$       54,626.40$             155,000.00$        155,000.00$           54,069.53$        54,069.53$             

43,425.00$        43,425.00$             48,361.32$       48,361.32$             175,000.00$        175,000.00$           83,218.49$        83,218.49$             

840.00$             35,280.00$             1,039.23$         43,647.66$             1,050.00$            44,100.00$             892.91$             37,502.39$             

630.00$             17,640.00$             948.12$            26,547.36$             900.00$              25,200.00$             792.62$             22,193.47$             

856.00$             42,800.00$             1,000.37$         50,018.50$             1,250.00$            62,500.00$             994.09$             49,704.50$             

824.00$             37,080.00$             1,028.27$         46,272.15$             1,300.00$            58,500.00$             1,033.33$          46,499.94$             

996.00$             49,800.00$             1,012.92$         50,646.00$             1,250.00$            62,500.00$             1,067.01$          53,350.40$             

795.00$             23,055.00$             1,002.12$         29,061.48$             1,050.00$            30,450.00$             1,048.87$          30,417.35$             

9,738.00$          19,476.00$             57,187.30$       114,374.60$           15,000.00$          30,000.00$             32,661.90$        65,323.80$             

934.00$             26,152.00$             1,197.92$         33,541.76$             1,300.00$            36,400.00$             1,065.71$          29,839.94$             

954.00$             30,528.00$             1,229.61$         39,347.52$             1,300.00$            41,600.00$             1,071.69$          34,294.08$             

20,638.00$        41,276.00$             20,849.62$       41,699.24$             15,000.00$          30,000.00$             16,353.79$        32,707.58$             

20,638.00$        41,276.00$             20,849.62$       41,699.24$             15,000.00$          30,000.00$             16,353.79$        32,707.58$             

19,458.00$        38,916.00$             18,165.82$       36,331.64$             15,000.00$          30,000.00$             14,459.49$        28,918.97$             

32,623.00$        32,623.00$             71,145.00$       71,145.00$             100,000.00$        100,000.00$           45,961.11$        45,961.11$             

15,600.00$        15,600.00$             10,655.61$       10,655.61$             6,000.00$            6,000.00$               8,917.56$          8,917.56$               

14,200.00$        28,400.00$             10,961.79$       21,923.58$             6,000.00$            12,000.00$             8,549.98$          17,099.96$             

1,900.00$          1,900.00$               3,370.46$         3,370.46$               1,000.00$            1,000.00$               2,396.76$          2,396.76$               

1,900.00$          1,900.00$               4,083.70$         4,083.70$               4,500.00$            4,500.00$               4,046.09$          4,046.09$               

116.00$             6,032.00$               187.43$            9,746.36$               450.00$              23,400.00$             234.64$             12,201.49$             

210.00$             4,200.00$               93.21$              1,864.20$               165.00$              3,300.00$               154.27$             3,085.32$               

188.00$             3,384.00$               100.31$            1,805.58$               165.00$              2,970.00$               152.43$             2,743.81$               

188.00$             10,340.00$             85.13$              4,682.15$               165.00$              9,075.00$               145.05$             7,977.97$               

188.00$             27,260.00$             84.75$              12,288.75$             165.00$              23,925.00$             144.72$             20,984.98$             

230.00$             51,060.00$             75.74$              16,814.28$             155.00$              34,410.00$             145.91$             32,392.02$             

329.00$             146,076.00$           248.02$            110,120.88$           450.00$              199,800.00$           318.75$             141,525.89$           

41.00$               176,300.00$           7.57$                32,551.00$             16.00$                68,800.00$             22.36$               96,148.00$             

15.00$               37,500.00$             14.69$              36,725.00$             7.50$                  18,750.00$             15.28$               38,210.00$             

AVERAGE

1,156,595.51$                

ROUGH & READY DITCH DIVERSION RECONSTRUCTION

BID TABULATION

Monday, January 06, 2014

Contractor 3

1,141,579.00$              

Contractor 4

1,079,528.35$                

Contractor 5

1,449,180.00$               

1/8/2014
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FIGURE 6 

 



 

 
  600 S. Airport Road, Building A, Suite 205 
  Longmont, CO  80503 
  Phone:  303-651-1468 ●  Fax:  303-651-1469 

 
December 10, 2013  
 
 
 
Ms. Minerva Lee   
Consolidated Home Supply Ditch and Reservoir Company  
c/o Northern Colorado Water Conservancy District  
P.O. Box 1548 
Berthoud, Colorado  80513 
 
Re: Historical Modifications to Big Dam Spillway; D&A Job No. CG-0122.019.00 
 
Dear Ms. Lee:   
 
This letter has been prepared at the request of Gary Gerrard, Board Member, to document 
addition and modifications that have been made to Big Dam since its original construction in 
1895.  The original dam had a service spillway as shown on Figure 1.  With a depth of 
approximately 2.9 feet and a width of approximately 35 feet, the spillway would have carried 
flows up to about 500 cfs prior to overtopping the arch dam.  Sometime, it appears, in the early 
to mid-1900s, the spillway was omitted by filling it with a concrete parapet wall to the same 
elevation as the arch dam crest.  Thus, instead of being able to pass service flows through a 
designated spillway section, which is good practice, the arch dam was now required to be 
overtopped more frequently.   
 
In addition, a flushing outlet gate was constructed in front of the City of Loveland’s intake.  A 
bridge pier and walkway bridge were constructed on top of the parapet wall that filled the 
spillway in order to operate the outlet gate.  This was not good practice as the bridge pier and 
bridge provided additional flow constrictions over the structure.   
 
Figure 2 shows aerial photographs of Big Dam during the 2013 flooding.  The photo shows that 
limited flow was able to pass the old spillway section due to trash and debris that collected in this 
area due to constrictions.  Figure 3 shows the constrictions in the spillway area (2004 photos) 
that include the parapet wall, bridge, bridge pier, and hand rails.  Figure 4 shows the debris that 
collected on the bridge pier and walkway bridge.  The boundary of the failure zone of the dam 
went to the concrete block cast for the flushing outlet addition.  Figure 5 is a close-up after the 
flood and debris removal that shows the original spillway elevation and the parapet wall addition 
and bridge pier addition.   
 
It would be desirable to restore the original spillway section for dam operations to reduce 
overtopping frequency and required maintenance of the arch dam.  However, as shown on our 
December 6, 2013 90 percent plan set, we are proposing to restore crest elevations to their pre-
flood 2013 elevations in order not to effect intake diversion efficiency.  We understand that the 
City of Loveland does not require the flushing outlet or walkway bridge, and this will not be 
replaced.  This will allow for enhanced conveyance of future flood flows.   



Ms. Minerva Lee  
December 10, 2013 
Page 2 
 
 
Please call if you have any questions or comments.   
 
Sincerely,  
 
DEERE & AULT CONSULTANTS, INC.  
 
 
 
Don W. Deere, P.E.  
Principal  
 
DWD:sp 
 
Attachments  
 
P:\0122 Consolidated Home Supply\0122.019 Flood Repair Home Supply\Flood 2013\Historical Modifications.Ltr.Docx 

 
 









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 7 
 



                                                                        

 
  600 S. Airport Road, Building A, Suite 205 
  Longmont, CO  80503 
  Phone:  303-651-1468 ●  Fax:  303-651-1469 

 
June 24, 2014  
           
 
 
Ms. Minerva Lee   
Consolidated Home Supply Ditch and Reservoir Company  
c/o Northern Colorado Water Conservancy District  
P.O. Box 1548 
Berthoud, Colorado  80513 
 
Re: 406 Mitigation Repairs to Big Dam Diversion; D&A Job No. CG-0122.019.01 
 
Dear Ms. Lee:   
 
This letter report presents our observations and recommendations for the proposed mitigation to the 
Consolidated Home Supply Ditch diversion dam (aka, Big Dam) on the Big Thompson River west 
of Loveland, Colorado.  The Big Dam was damaged during the September 2013 flooding event 
along the Front Range of Colorado.  Repairs to Bid Dam were started this past winter and will 
continue through this summer.  The mitigation work to protect the Big Dam repairs focuses on re-
establishing a spillway on the Big Dam diversion.  The original diversion dam system included a 
spillway that bypassed flows around the dam to minimize the amount of water during high flow 
events that would run over the face of the dam.  Damage caused to the dam and the gated 
headworks system during the 2013 flood could have been minimized if a spillway was in-place to 
divert a portion of the flood flow, debris and sediment away from these structures.   
 
GENERAL 
 
The Big Dam and associated Consolidated Home Supply Ditch headworks diversion system are 
located on the Big Thompson River west of Loveland, Colorado.  More specifically, the dam and 
headworks are located in Section 2, Township 5 North, Range 70 West.  The dam and headworks 
location is shown on Figure 1.   
 
The Big Dam is primarily a masonry, thick arch dam constructed in 1895 by the Consolidated 
Home Supply Ditch Company.  The dam sets a water level in the Big Thompson River that allows 
water to be diverted into the ditch system through the ditch headgate structure located adjacent to 
the dam on the south side of the river.  Additionally, the water level checked-up by the dam allows 
the City of Loveland to divert water into their water treatment plant through a gated intake structure 
on the north side of the river.  The existing Big Dam diversion system and various gates are shown 
on Figure 2.  Big Dam was originally constructed with a rectangular channel spillway on the north 
side of the dam.  This allowed for normal flow rates in the Big Thompson River, and a large portion 
of the spring runoff and storm flows to bypass and not overtop the dam structure.  The original 
spillway is shown on Figure 3.  To provide an adequate water elevation to gravity flow into the 
City of Loveland’s water treatment plant, the spillway was filled with approximately three feet of 
concrete.   

- DRAFT - 



Ms. Minerva Lee  
June 24, 2014 
Page 2 
 
 
Water diverted through the Consolidated Home Supply diversion dam system irrigates 
approximately 17,000 acres of crop land and provides raw water for municipal use to the Town of 
Johnstown, Colorado.  Diverted water is also delivered to several raw water storage reservoirs.  The 
City of Loveland intake structure on the north side of the river provides up to 60 percent of the 
City’s annual water supply.   
 
SEPTEMBER 2013 FLOOD 
 
The September 2013 flood on the Big Thompson River occurred during the week of September 9.  
The Big Dam, as well as the Consolidated Home Supply diversion structure, was damaged during 
the flooding.  Peak flows on the Big Thompson River of approximately 10,000 cfs have been 
estimated during this time frame.  High flows of up to several thousand cfs continued for several 
weeks after the storm.  Water depths of up to 10 feet were estimated to have overtopped the Big 
Dam.  It is suspected that the continued flows after the peak flood event over the Big Dam 
continued to cause damage.   
 
At the time of the flood, flood water could not be diverted around the dam and through the 
Consolidated Home Supply Ditch diversion structure headgate.  This system was essentially 
inoperable during the flooding event because it was not safe to manually operate the gates.  During 
the flood, debris overwhelmed the structure and ultimately got hung up on the various headgate 
supports and operators, and plugged the gate openings.  As a result, the Consolidated Home Supply 
Ditch channel then filled up with sediment during the flood.  This is shown on Figure 4.  With high 
flow during the flood and with no functioning way to bypass flow around the dam, several courses 
of masonry stone were lost off the crest of the dam Figure 5.   
 
If a more reliable bypass was in-place during the 2013 flood, such as a spillway, then a large portion 
of the flood water and associated debris could have been diverted through it and away from the dam 
and headgate structure.  In our opinion, the best location for a spillway on Big Dam is where the 
original spillway was located.  Observations during high runoff this spring confirm that the main 
river channel flow as it approaches the dam is directed at this location.  In order to maintain the 
water diversion elevations, the spillway will need to be constructed with an overtopping tilting weir 
type gate.  A constant water level can be set to accommodate the head requirements for the existing 
upstream intake structures for the Consolidated Home Supply and the City of Loveland.  During 
flood events, the gate would be lowered.  The overtopping tilting weir style of gate would allow 
debris and heavy sediment loads to pass through the spillway instead of overtopping the dam.  The 
gated spillway will be remotely operated from a safe position above the river flood levels.   
 
PROPOSED MITIGATION IMPROVEMENTS 
 
In the future, during high flows on the Big Thompson River, the proposed mitigation improvements 
at the Consolidated Home Supply diversion dam will reduce the potential for damages to Big Dam. 
The spillway depth will be 5-7 feet lower than the existing dam crest elevation.  The final depth will 
be determined by the expense of excavating the granite subgrade and protecting the existing City of 
Loveland concrete wall adjacent to the proposed spillway. Our initial hydraulic calculations show 



Ms. Minerva Lee  
June 24, 2014 
Page 3 
 
 
that for a 5-foot tall by 30-foot wide spillway, storm flows of up to 850 cfs can be diverted around 
Big Dam Figure 6.  A 7-foot tall by 30-foot wide spillway can bypass roughly 1400 cfs.  After the 
spillway slab and walls are constructed out of structural concrete then an overtopping tilting weir 
gate will be mounted in the spillway opening. The gate will allow control of the upstream water 
elevation at the desired level between the invert of the spillway and the existing dam crest elevation. 
 
The following construction items are summarized as follows and will be required to complete the 
mitigation improvements: 

 
1. Demolition - The proposed spillway would be constructed at the same location as the 

original spillway.  The original spillway section was constructed out of masonry stone, but 
was subsequently repaired, covered, and filled with concrete to accommodate the City of 
Loveland Intake water depth requirements.  Additionally, in the winter of 2014, reinforced 
concrete work was placed on this section of the dam to repair damage from the 2013 floods.  
The winter 2014 concrete was to protect the dam during the spring runoff and insure that the 
Ditch Company and City of Loveland would be able to divert water during the summer.  The 
2014 concrete work was completed before the spillway mitigation was pursued as the 
preferred alternative to mitigate Big Dam from future damage.  We have summarized the 
material volumes, existing masonry, existing concrete, and 2014 concrete that need to be 
removed to complete the spillway construction.  We have included a summary of these items 
on Figure 7.   

 
2. Foundation Preparation - The proposed spillway will be constructed on granite bedrock.  

The foundation area on the bedrock will need to be prepared to provide a solid competent 
surface to construct the new reinforced concrete spillway and overtopping gates.  We 
anticipate the concrete will need to be mechanically connected to the rock subgrade with 
grouted anchor bars.  

 
3. Concrete Slab and Abutment Walls - The gated spillway requires installation of a cast-in-

place reinforced concrete slab.  The slab thickness will vary with the foundation subgrade, 
but is expected to be at least 12 inches thick.  The sides of the gate will seal against new 
cast-in-place reinforced concrete abutment walls with steel wear plates.  The wear plates are 
cast in the walls.  The slab and abutment walls will vary in thickness to set the spillway 
crest, we have calculated roughly 55 cubic yards of concrete will be needed to complete a 5-
foot tall by 30 foot wide spillway Figure 6. 

 
4. Stainless Steel Gated Spillway - We are proposing to install an Obermeyer Gate system 

within the new spillway. This gate has a stainless steel front plate and is raised and lowered 
by using an inflatable bladder system.  The bladders are filled by using an air compressor 
with stainless steel tubing connected to the bladders.  The air compressor equipment would 
be located in the control building above the 100-year flood plain. 

 



Ms. Minerva Lee  
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5. Control Building - The control pre-cast concrete building structure (20 feet by 20 feet) will 
contain the remote operating system, programming and telemetry equipment, as well as the 
air compressors used to raise and lower the gates.   

 
6. Electrical and Communication Drop Service - There is overhead electric and phone service 

available at this location.  A 3-phase electrical service with transformers, a meter, 
disconnects, service panel, etc. will need to be established to provide power to the system.  
A hard line phone service will also be required to communicate with and monitor the system 
from a remote location. 

 
7. Electrical and Communication Wires and Conduits - Waterproof connections will need to be 

made to provide power and communications between the power supply and phone service to 
the equipment building, gate system, and water level sensors.   

 
8. System Integration - Program Logic Control (PLC) unit, enclosures, data logger, modem, 

etc. along with programming and field testing to provide a complete operable system.  The 
gates will be programmed to operate in automatic, manual, and local control.  This control 
system will allow Ditch staff the ability to safely operate the gates during flood events 
without having to be physically at the gates. 
 

9. Start-up and training of Ditch Company personnel.   
 
COSTS 
 
The estimated construction cost is approximately $453,500, and is summarized on Table 1.  To 
develop the estimated construction costs, we have used local experience, recent bids, and quoted 
costs from similar projects.  The supportive cost information is attached.   
 
Please call if you have any questions or comments.   
 
Sincerely,  
 
DEERE & AULT CONSULTANTS, INC.  
 
 
 
Rhett D. Hines, P.E.    
Project Engineer  
 
RDH:sp 
 
Attachments  
 
P:\0122 Consolidated Home Supply\0122.019 Flood Repair Home Supply\Flood 2013\Mitigation June 2014\406 Mitigation June.Docx 



TABLE 1
CONSOLIDATED HOME SUPPLY DITCH DIVERSION DAM

Item # Description Quantity Unit Rate Extension
1 Diversion and Care of River 1 LS 20,000$        20,000$          
2 Demolition: Existing Masonry and Concrete Dam 50 CY 700$             35,000$          
3 Demolition: Concrete Repair 2014 25 CY 800$             20,000$          
4 Foundation Preparation (10' wide x 30' long) 300 SF 35$               10,500$          
5 Concrete Apron and Abutments 55 CY 1,000$          55,000$          
6 Stainless Steel Spillway Gate (5' tall x 30' long) 150 SF 1,400$          210,000$        
7 Equipment Building 1 EA 28,000$        28,000$          
8 Electrical and Communication Drop 1 LS 15,000$        15,000$          
9 Electrical and Communications (Panels, Wiring, Conduits) 1 LS 25,000$        25,000$          

10 System Integration 1 LS 35,000$        35,000$          

CONSTRUCTION SUB-TOTAL 453,500$        

Mobilization @ 7.5% 34,013$          
Survey 4,000$            
Testing 4,000$            

Engineering @ 15% 68,025$          
Construction Management @ 15% 68,025$          

Contingency @ 20% 90,700$          

ESTIMATED TOTAL (rounded to nearest $1,000) 722,000$        

GATED SPILLWAY - 406 MITIGATION PROJECT

June 20, 2014
DRAFT

ENGINEERING OPINION OF CONSTRUCTION COSTS
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August 5, 2014 
 
 
 
Ms. Minerva Lee 
Consolidated Home Supply Ditch and Reservoir Company  
c/o Northern Colorado Water Conservancy District  
P.O. Box 1548 
Berthoud, Colorado  80513 
 
Re: Big Dam Masonry Stones - Additional Stones; D&A Job No. CG-0122.019.00 
 
Dear Ms. Lee: 
 
We met with the mason contractor for the Big Dam Repairs, Mr. Lou DeAngelis, and Mr. Gary 
Gerrard on July 31, 2014 at Big Dam.  The purpose of the meeting was to review the type, number, 
and the condition of the masonry stones salvaged during the initial portion of the Phase 1 Big Dam 
Repairs started last spring.  The project schedule for placing the masonry stones was also discussed.  
Based on our review of the existing salvaged stones, their condition, and amount of field work and 
time that will be required to prepare them for placement, we recommend that new stones be cut at 
the quarry and used instead of the salvaged stones.  
 
GENERAL 
 
Big Dam is a thick masonry arch dam constructed with locally quarried sandstone blocks.  The top 
five masonry courses of the dam were damaged during the September 2013 flood.  The northern 
two-thirds of the top four masonry courses, or approximately 40-linear feet, were completely 
washed away. The southern third, or approximately 25-linear feet, of masonry stones remained in 
place but were quite loose after the flood.  The current plan for repairing Big Dam requires 
reconstructing the top of the dam with reinforced concrete, while only placing masonry stones on 
the downstream face.  This design will update Big Dam to modern design standards while keeping 
the historic and visible downstream masonry stone face.  During the initial Phase 1 repairs at Big 
Dam, the masonry stones that remained on the southern one-third of the dam were salvaged and 
stacked nearby for reuse as possible.  The stones that were washed away during the flood were 
replaced with stones cut at the nearby Arkins Quarry.  In early summer 2014, we understand that 40 
stones were cut to size and the stone faces have been chiseled.  These stones are currently 
stockpiled at the Arkins Quarry. 
 
SALVAGED STONES 
 
The salvaged masonry stones were inspected to determine which stones could suitable for reuse in 
Big Dam.  After reviewing the salvaged stones the following observations were made: 
 



Ms. Minerva Lee 
August 5, 2014 
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1. The salvaged stones are varied in thickness and shape and would require extensive work and 
time to shape and place for each course.  Field cutting and trimming by the mason will be 
required to provide clearance for rebar placement in the new reinforced concrete section of 
the dam.  New stones cut at the quarry should reduce this time requirement.   
 

2. All the salvaged stones will need to be “faced” with a chisel and hammer.        
 
3. Some of the salvaged stones were cracking and showing other signs of distress associated 

with frost and exposure to the Big Thompson River over the past 100 years.  A few of the 
stones were split and broke during removal this spring.  

 
We recommend that new stones be cut at the quarry to complete the four stone masonry courses at 
Big Dam.  This reduces schedule risk and make the repair work consistent and of equal quality.   
 
This will require approximately a total of 28 more new stones to be provided from the quarry.  The 
estimated stone requirements are summarized as follows: 
 

Masonry Course Total Required Stones Already 
Provided 

Stones to be 
Provided 

1 19 12 7 
2 17 12 5 
3a 16 6 10 

3b & 4 16 10 6 
 68 40 28 

 
 
The stones and the courses are shown on Figure 1. 
 
We have not included any extra stones to account for breakage or adjustments.   
 
Please call if you have any questions or comments.   
 
Sincerely,  
 
DEERE & AULT CONSULTANTS, INC.  
 
 
 
Glen G. Church, P.E.  
Principal, Project Manager  
 
Attachment  
 
P:\0122 Consolidated Home Supply\0122.019 Flood Repair Home Supply\Flood 2013\Additional Stones.Doc 





Item # Description Quantity Unit Rate Estension

1 Mobilization 1 LS 5,000.00$       5,000.00$         

2 Masonry Block Removal 28 EA 360.00$           10,080.00$       

3 Masonry Block 28 EA 310.00$           8,680.00$         

4 Misc. Materials (sand, grout, straps,) 28 EA 265.00$           7,420.00$         

5 Machine Mixer 1 LS 2,100.00$       2,100.00$         

6 Facing Stone @ Quarry 28 EA 930.00$           26,040.00$       

7 Install Masonry Block 28 EA 2,400.00$       67,200.00$       

Total Construction Items 126,520.00$     

Contingency @ 20% 25,304.00$       

Engineering (Design and Construction) @ 15% 18,978.00$       

Construction Management@ 15% 25,620.30$       

ESTIMATED TOTAL (rounded to nearest $1,000) 196,000.00$     

CONSOLIDATED HOME SUPPLY BIG DAM FLOOD REPAIRS

ADDITIONAL MASONRY BLOCK
CONSOLIDATED HOME SUPPLY DITCH AND RESERVOIR COMPANY

OPION OF CONSTRCUTION COSTS

July 30, 2014
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Item # Description Quantity Unit Rate Total 

1 Mobilization, Bonding, Insurance @ 5% 1 LS 13,400$      13,400$         

2 Care of River/ Dewatering 1 LS 20,000$      20,000$         

Access Road 

2 Clearing/Grubbing/Tree Removal 1 LS 4,000$        4,000$           

3 Earthwork for Access Road and Wall 1 LS 12,500$      12,500$         

4 East Concrete Retaining Wall 45 CY 1,000$        45,000$         

5 Handrail 100 LF 75$             7,500$           

5 Road Base 3000 SF 1$               3,000$           

Headgate Structure 

6 Headgate Demolition 1 LS 6,000$        6,000$           

7 Rock excavation/ Blasting 1 LS 10,000$      10,000$         

8 Earthwork/Foundation Prep 1 LS 6,500$        6,500$           

9 Concrete 60 CY 1,000$        60,000$         

10 Walkways, Handrails, Embeds 1 LS 9,000$        9,000$           

11 SS Fabricated Slide Gates 2 EA 40,000$      80,000$         

Electrical

12 Conduit installation (2-2" and 2-1", pull boxes) 1 LS 5,000$        5,000$           

Total Construction Items 281,900$       

Contingency @ 15% 42,000$         

Construction Management @ 15% 49,000$         

Engineering @ 20% 65,000$         

 TOTAL ESTIMATED COST (rounded to nearest $1,000) 438,000$       

Notes:

1. Cost for traffic control and permitting are not included

CONSOLIDATED HOME SUPPLY DITCH COMPANY

ENGINEERING OPINION OF CONSTRUCTION COSTS

August 7, 2014

CONSOLIDATED HOME SUPPLY DITCH HEADWORKS

HEADGATE AND ACCESS ROAD



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 11 

 



















Item Description Quantity Unit Rate Total 

1 Mobilization, Bonding, Insurance @ 5% 1 LS 6,825$        6,825$        

12' Cast In Place Parshall Flume

2 Construction  Access/ Earthwork 1 LS 7,500$        7,500$        

3 Demolition (Existing concrete flume and building) 1 LS 12,000$      12,000$      

4 Concrete 60 CY 1,000$        60,000$      

5 Stilling Well & Equipment 1 LS 9,500$        9,500$        

6 Stilling Basin Building 1 LS 12,000$      12,000$      

Sandout Gate Access Walk way and Handrail

7 Demilition (Existing walkway) 1 LS 2,500$        2,500$        

8 Existing Concrete Rehabilitation 1 LS 5,000$        5,000$        

9 Galvanized Walkways/Handrails to sandout Gates 1 LS 28,000$      28,000$      

Total Construction Items 144,000$    

Contingency @ 15% 22,000$      

Construction Management @ 15% 25,000$      

Engineering @ 20% 33,200$      

 TOTAL ESTIMATED COST (rounded to nearest $1,000) 225,000$    

CONSOLIDATED HOME SUPPLY DITCH COMPANY

ENGINEERING OPINION OF CONSTRUCTION COSTS

August 7, 2014

CONSOLIDATED HOME SUPPLY DITCH HEADWORKS

12' CONCRETE PARSHALL FLUME STRUCTURE AND SANDOUT GATE ACCESS



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 12 

 







Item Description Quantity Unit Rate Total 

1 Mobilization, Bonding, Insurance @ 5% 1 LS $9,080 $9,080

2 Clearing & Grubbing 1 LS $5,000 $5,000

3 Demolition 1 LS $5,000 $5,000

4 Earthwork/Foundation Prep 1 LS $15,000 $15,000

5 Concrete Diversion Structure 12 CY $800 $9,600

6 Concrete Inlet Structure 5 CY $800 $4,000

7 Concrete Box Culvert 15 CY $1,000 $15,000

8 Concrete Rundown Channel 40 CY $1,000 $40,000

9 Concrete Stilling Basin 35 CY $1,000 $35,000

10 Grouted RR (Type VH) with bedding (Home Supply Ditch) 90 CY $200 $18,000

11 Riprap (Type VH) with bedding (Home Supply Ditch) 90 CY $100 $9,000

12 Reveg 1 LS $1,500 $1,500

13 Collapsible Stop Log Pier 1 EA $1,000 $1,000

14 Stop Logs 1 LS $500 $500

15 4' by 4' Stainless Steel Fabricated Slide Gate 1 EA $20,000 $20,000

16 Chain Link Fence 100 LF $30 $3,000

Total Construction Items $190,000

Contingency @ 15% $30,000

Construction Management @ 15% $33,000

Engineering @ 20% $44,000

ESTIMATED TOTAL (rounded to nearest $10,000) $300,000

CONSOLIDATED HOME SUPPLY DITCH

HANDY TO HOME SUPPLY DITCH DIVERSION PROJECT

CONSOLIDATED HOME SUPPLY DITCH COMPANY

ENGINEERING OPINION OF CONSTRUCTION COSTS

August 7, 2014



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE 1 

 



Source Type Amount Available Funds Expenses to Date Funds Received

CWCB Loan 1,600,000.00$   1,600,000.00$               767,372.01$        727,334.09$       

CWCB Grant 25,000.00$         25,000.00$                    25,000.00$           25,000.00$         

FEMA Grant 1,545,507.00$   -$                                 -$                       -$                     

Loveland Cost Share 400,000.00$      400,000.00$                  361,386.97$        353,868.02$       

FEMA Grant 454,000.00$      -$                                 -$                       -$                     

Total 4,024,507.00$   2,025,000.00$               1,153,758.98$     1,106,202.11$    

Consolidated Home Supply Ditch and Reservoir Company
Nelson's Big Dam Repairs and Flood Mitigation Funding and 

Expenditure Summary
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