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1.0 INTRODUCTION 

An extreme storm stretching from Laramie, Wyoming south to Boulder, Colorado started 

on September 9, 2013 and lasted through September 15, 2013.  This storm system 

produced large-scale flooding along the Big Thompson River causing major damage 

along its path.  During the storm, the Big Thompson River basin received 7 to 16 inches 

of rain.  A recent study performed by Ayres and Associates in Loveland, CO, showed that 

the Big Thompson River, which normally flows under 100 cubic feet per second (cfs) in 

September, peaked at approximately 10,500 cfs at the mouth of the Big Thompson 

Canyon.  The Louden Irrigation and Ditch Company’s (Louden’s) diversion structure and 

headgate for the Louden Ditch (Ditch) are located on the Big Thompson River (Figure 1), 

just east of the canyon mouth and west of Loveland.  

Louden was diverting water into the Ditch when the flood started.  This water filled 

reservoirs located along the Ditch.  As the flood progressed, the headgate could not be 

reached safely for operations.  During the flood, water overtopped the headgate structure 

by at least 3 to 4 feet (ft), resulting in damage to the headgate and Ditch downstream. 

Louden engaged Telesto Solutions, Inc (Telesto) to: 

• Assist in the evaluation of the flood damage 
• Provide field engineering support for repairs 
• Provide guidance on permitting and funding acquisition 
• Oversee construction repairs  
• Submit a completion report to support funding and document work completed   

Louden set goals requiring that the Ditch be operational before the first freeze (i.e., end of 

construction season) so that in the spring it could deliver water to its members.  Not only 

did the Ditch have to be operational, but it had to have capacity to carry the decreed 

diversion amount of 170 cfs.  Louden, Telesto and John Moen’s team (the contractor) 

worked in conjunction to meet these goals by November 30, 2013.  
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2.0 FIELD ENGINEERING/SUPPORT 

The Ditch and headgate were initially inspected by Louden and Telesto on September 16, 

2013 and again on October 3, 2013.  While Louden selected a contractor, Telesto 

developed an initial damage inventory and repair guidance summarized in an October 

16th, 2013 letter (Appendix A).  Appendix A, Figure 1 provides the locations and 

overview for the majority of the damages to the Ditch.  Telesto’s safety team prepared a 

Hazardous Waste Awareness program for the contractor due to the high potential for 

hazardous materials that could be encountered in the post-flood area (Appendix B). 

The headgate structure was buried by flood debris, which initially prevented a complete 

damage inventory of the structure.  Once the contractor was selected, debris and sediment 

removal from the Ditch was initiated.  After debris had been removed from the headgate 

and the flood waters receded, a second damage inventory of the headgate, diversion 

structure, and Ditch was completed on October 21, 2013.  On November 1, 2013, Telesto 

provided Louden and the contractor with a supplemental damage inventory and repair 

guidance summary letter for the headgate, diversion structure, and Ditch (Appendix C).  

Once all repairs were complete and the Ditch was deemed suitable to carry water, an 

initial performance test was completed.  Telesto and Louden completed a final inspection 

on November 11, 2013.  Before and after photos of the repairs are shown in Appendix D.  

The following sections summarize the damages and repair work for each structure.  

2.1 Headgate 

Appendix A Photo 1 shows the pre-flood headgate, diversion, and surrounding fill.  

Appendix A Photo 2 was taken as the flood started when the surrounding fill was still 

intact.  Appendix A Photo 3 was taken September 16, 2013 just after the flood water 

receded.  Based on the inspections of the Ditch’s headgate the following major damages 

were observed: 

• Large debris piles  
• Rock, gravel, and loam soil abutments on the downstream side of the headgate 

were washed out 



 

Louden Irrigating Canal and Reservoir Company 3 Telesto Solutions, Inc. 
r:\louden_ditch\louden_ditch\products\2013_flood\engineering rec letter\11042013_final_letter\20140110_louden_as_constructed_flood_repair_final.docx January 2014 

• Dirt road 3,000-square-foot roundabout was washed out 
• Steel safety rails embedded in the concrete along the top of the headgate were 

washed away or significantly bent 
• One gate mechanism was cracked from the force of the flood (Appendix C 

Photo 3) 

The headgate showed no major damage once the large debris pile was removed.  The 

major washout directly below the headgate and the roundabout was backfilled with 

approximately 300 cubic yards (cy) of material from the flood outwash located in the 

general vicinity of the headgate.  Large concrete blocks (2-ft by 2-ft by 6-ft) were placed 

as erosion control along the bank of the river just downstream of the diversion structure.  

Small boulders, cobble, and gravel from the general vicinity of the headgate was used to 

backfill behind the blocks.  The sediment that was cleaned out of the Ditch was used for 

the remainder of the roundabout fill, creating an interlocking matrix capable of sustaining 

vegetation.  Louden welded the cracked gate mechanism.   

Appendix C Photos 2 and 3 show the headgate after debris had been cleared.  Appendix 

D Photo Sets 1 through 4 show the headgate, diversion structure and surrounding area 

before and after the completed repairs.  Louden also cleared the debris piles from beneath 

the trailer park bridge west of the headgate (Appendix D Photo Set 5). 

2.2 Diversion Structure 

The Ditch’s concrete diversion structure is located approximately perpendicular to the 

headgate.  This diversion structure spans the width of the Big Thompson River and is 

used to divert water to the headgate.  Damage to the diversion structure included the 

following:  

• Pocketing in the concrete on the downstream face of the diversion structure 
(Appendix C Photo 1)   

• A large scour pocket along the bank on the south side of the diversion 
structure where the root balls of two trees had eroded out toppling the trees 
(Appendix C Photo 5)   

• Erosion and undercutting of the diversion toe (Appendix C Photo 4) 
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Using methods similar to the roundabout on the north side of the river, the void at the 

south side of the diversion structure and the undercut diversion toe was filled with large 

boulders, cobble and gravel.  The fill material was taken from accumulated flood deposits 

located along the bank of the river in the general vicinity of the diversion structure.  

Appendix D Photo Sets 6 and 7 show the diversion structure before and after the 

completed repairs.   

2.3 Louden Ditch  

The flood caused massive sedimentation along the Ditch.  This sediment mostly consisted 

of silt to sand extending from the headgate to approximately 3,500 ft down ditch.  It was 

estimated that the average depth of the sediment deposition throughout the Ditch was 

approximately 4 ft in thickness creating nearly 11,300 cy of material that needed to be 

excavated and re-deposited.  In multiple locations, where the pre-flood Ditch and banks 

were covered with sediment, the sediment was excavated until resistance was felt by the 

operator.  This resistance generally aligned with the pre-flood ditch banks.  The 

excavated material was placed on the south side of the Ditch along the ditch access road.  

The excavated sediment was used to build up the ditch road and reform the roundabout 

near the headgate.  Appendix D Photo Set 8 shows a typical section of the Ditch before 

and after the completed repairs. 

2.4 Ditch Access Road  

The ditch access road runs adjacent to the Ditch.  Flood water deposited silt in the Ditch 

and piled debris up at the subdivision bridge and the Highway 34 bridge.  The debris and 

sediment limited the Ditch carrying capacity.  Due to the flood flows exceeding the 

Ditch’s limited capacity, the Ditch overtopped at multiple locations.  Overtopping eroded 

the ditch bank of the Ditch and the access road at three locations.  The debris from around 

both bridges was removed and the sediment was excavated (Appendix D Photo Sets 9 

and 10).  Locations where minor overtopping but no erosion occurred, the height of the 

ditch road was increased using excavated ditch sediments, as described in Section 2.3.   
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Three major breaches occurred along the Ditch.  The first occurred approximately 600 ft 

down ditch from the headgate and approximately 500 ft up ditch from the subdivision 

bridge.  This washout eroded the right ditch bank and part of the road.  Although the 

subdivision experienced major flooding from the Big Thompson River, it appears that 

water running into the subdivision from the washed out Ditch saved several residences by 

pushing river debris away from homes.  As part of the repair, large concrete blocks (2-ft 

by 2-ft by 6-ft) were placed along the Ditch wall to stabilize the banks and add structure 

to the ditch access road.  Excavated sediment from the Ditch was used as fill material 

behind the blocks (Appendix A Sketch 1; Appendix D Photo Set 11).  

Two other major washouts occurred, approximately 3,500 ft down ditch from the 

headgate.  The original design was to buttress and fill in these sections; the larger of the 

two washouts would have required about 500 cy of fill and the smaller about 35 cy of fill. 

Two major issues were encountered during the planning of the repair: 1) limited access 

and space for required equipment and 2) the large quantity of material required.  

Considering the condition of the road and the location of the washouts, the original repair 

plan (as shown in Appendix A Sketch 3) was not feasible in terms of time and cost.  

Telesto, the contractor, and Louden discussed other options to repair the ditch access road 

and the washouts.  Utilizing a field engineering and design approach, a plan was 

developed to realign the Ditch to the north of the washed-out region (Appendix C Sketch 

1 and Figure 2).  The completed realignment of the Ditch allowed for a straighter flow 

path and improved maneuverability.  Furthermore, the realignment of the Ditch provided 

the appropriate material necessary to repair the washout areas.  The completed repairs 

and realignment are shown in Appendix D Photo Sets 12 through 14. 

3.0 CURRENT STATUS 

During the week of October 28, 2013, the excavation and repair to the Ditch was 

completed by the contractor and Louden ran approximately 100 cfs of water through the 

newly completed Ditch for three days as a performance test.  This test allowed for a 

review on the stability and functionality of the repairs, and it cleaned out the sediment 

that could not easily be excavated from under the bridges.  No problems were detected 
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during the 3-day performance test.  Based on engineering judgment and calculations, the 

freeboard above the water line during the performance test was determined to be enough 

to convey at least an additional 70 cfs.   

On November 4, 2013 Telesto and Louden completed an assessment of the work on the 

Ditch.  All major repairs have been completed with the exception of the concrete patch 

work on the diversion structure.  This can be completed in the spring of 2014 when 

weather permits.  Thus, as of November 4, 2013 the work completed met the goals 

Louden set forth for the projects.  The Ditch is capable of delivering the full 170 cfs 

diversion to Louden users next spring. 

4.0 REMAINING WORK AND RECOMMENDATIONS 

There are a few remaining items that would enhance the Ditch in the areas of the repair: 

• Establishing vegetation on bare ground created by the repair work is 
extremely important and should be completed as soon as feasible.  Seeding in 
early spring with a spring or summer germinating grass mix is recommended.  
Vegetation will make the road surface drivable when it rains, and prevent 
erosion on the slopes.  The estimated amount of bare ground is about 1 acre.  
The ground should be roughened prior to seeding.  A single species like 
western wheat could be used at about 22 pounds per acre. 

• The pocketing in the face of the concrete diversion structure should be 
patched prior to large springtime flows to prevent larger cracks from forming. 

• Louden has commissioned the replacement of the safety rails at the headgate 
when weather allows. 

• Telesto advises the consideration of replacing the gate mechanisms with 
newer, safer wheel-operated mechanisms.  

Louden diligently maintains and monitors their entire infrastructure.  Telesto 

recommends remaining vigilant and suggests the following monitoring activities: 

• Periodically inspecting the embankment on the south side of the diversion 
structure, where the scour hole was repaired, to ensure eddies do not form that 
would erode into and around the diversion structure.  Telesto advises planting 
one or two tree saplings in this area to replace the trees lost in the flood. 

• The river immediately downstream of the diversion structure should remain 
free of turbulence/churning that would erode beneath the structure.  Water 
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should flow smoothly over the diversion and remain smoothly flowing for 
about 20 ft downstream.  

• Although care was taken to keep the original ditch bottom intact, excavating 
sediment, installing the concrete blocks, and realigning a portion of the Ditch 
creates the potential for leaks and seeps to form.  The toe along the repaired 
section of the Ditch should be walked periodically to check for any signs of 
erosion or wet spots anywhere at the toe or on the embankments.  Familiarity 
with the existing conditions will ensure a change is noticed, should a problem 
develop.  
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APPENDIX A 
Headgate and Ditch Damage Inventory and Repair 

Guidance Summary Letter



Colorado Office (Corporate) 
2950 East Harmony Road, Suite 200 
Fort Collins, Colorado 80528 
970-484-7704 / 970-484-7789 (FAX) 

New Mexico Office 
1303 Pope Street, Suite A 

Silver City, New Mexico 88061 
575-538-5620 / 575-538-5625(FAX) 

 

October 16, 2013  
 
 
 
Dale A Leach, President 
Louden Irrigating Canal and Reservoir Company 
4009 E Cty Rd 30 
Fort Collins, Co 80528 
 
Subject: Louden Irrigating Canal and Reservoir Company 2013 head gate and ditch 
damage inventory and Engineering repair guidance summary 
 

Dear Mr. Leach: 
 
Due to the recent flooding of the Thompson River, we have summarized currently known 
damages to the head gate and in the ditch from the headgate to about 3,500 feet downstream.  
This letter also includes engineering guidance in order to complete repairs.  
 
 
The Louden headgate is located near Highway 34 between North Carter Lake Road and North 
County Road 27, at coordinates 105° 11' 23.1792" W and 40° 25' 3.4104" N, Larimer County 
Township 5 North Range 70 West, Section 12.  The headgate location is shown on Figure 1.  
Photo 1 shows the pre-flood headgate, diversion, and surrounding fill.  Photo 2 was taken as the 
flood started when the surrounding fill is still intact.  Photo 3 was taken September 16, 2013 just 
after the flood water receded.  The intent of the damage lists and engineering guidance herein is 
to return the diversion, headgate, and ditch to pre-flood conditions.   
 
Damage Assessment 
 
The Louden ditch has been filled with significant amount of sand, with damage to the 
embankments.  The embankments near the headgate have been washed away.  It is possible that 
there is damage to the headgate structure foundations, as well as the gates themselves.  Debris is 
currently burying the headgate, preventing a complete damage assessment of the headgate as this 
time.  The diversion itself appears to be in working order, however a complete assessment would 
be done once water levels drop and mud and debris has been removed from around the structure. 
 
Based upon a field investigation on September 16, 2013 and on October 3, 2013 the following 
areas require repair. Quantities are estimated and were not measured in the field unless otherwise 
noted.  Figure 1 describes the damage locations. 
 

 A 55 foot long, 24 foot tall area of major erosion requiring about 500 cy of fill and rock 
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stabilization at the toe (Photo 4).  The fill was calculated using rough field measurements 
-the road eroded away along a 55 foot span on a slope about 24 feet high, which would be 
filled back to existing slope which is about 1.7:1 -> 760 cy of fill.   

 A second area of the ditch embankment has a channelized erosion path approximately 20-
feet wide and 1-foot deep requiring about 35 cy of fill (20*1*47 ft /27 = 35 cy). 

 Approximately 3,500-feet of ditch has 2-6 feet of sediment build up, totaling around 
11,280 cy, requiring removal (Photo 5; ~6.5’ wide across top of sediment- 3,500 feet * 
approximately 87 square foot cross section/27 = ~11,280 cy). 

 Approximately 140 feet of ditch downstream of the bridge requires repair, excavation, 
and embankment replacement.   

 The downstream side of the ditch (as the water exists the headgate) is washed out for 
approximately 10-feet.  This area previously was constructed with large rock and local 
soils (Photo 2).   

 Rock, gravel, loam soil fills downstream of the headgate are washed out, requires 
approximately 200-300 cy of fill to restore previous ramp to the top of the diversion 
structure (Photo 2).   

 Dirt road roundabout is washed out, an area of about 3,000 square feet (Photo 6). 
 Steel safety rails embedded in the concrete along the top of the headgate have been 

washed away or significantly bent. 
 A tree growing right at the end of the diversion structure on the south side of the river has 

fallen over ripping out its root ball and exposing the south side end of the diversion.  This 
will eventually allow water to erode rocks and soils beneath the diversion structure 
(Photo 7). 

 
Immediate Repairs 
 
Work to be completed prior to the first winter freeze would include: 
 
 Removing debris, loose silt and sediments from the top and sides of the headgate.  
 Rock, gravel, loam soil fills downstream of the headgate are washed out, requires 

approximately 200-300 cy of fill to restore previous ramp to the top of the diversion 
structure.  Surrounding materials can supply some of the fill. 

 Replace any small areas of washed out headgate foundations with River Fill, described in 
the fill section below.  If large areas of the foundation are washed out temporary River 
Fill should be placed.  The need for permanent concrete fills will be evaluated in the 
spring.  Detailed notes and photos of any temporary fills should be kept. 

 Fill in the area at the south side of the river immediately adjacent to the diversion where 
the tree root ball has been torn out with the River Fill described in the fill section.  Rock 
immediately downstream, near where a power line pole has been washed out, can be 
pulled back to fill the space.  Additional off-site non-concrete rock fill may be needed.  
Leave space to re-plant a sapling tree in this area in the spring. 
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 Extend the headgates downstream concrete wall by about 10 feet to replace a washed out 
section of the ditch immediately adjacent to the diversion.  This area previously was 
constructed with large rock and local soils, and should be replaced with concrete grouted 
large diameter rock.  This area may be filled in with a temporary earth and rock fill and 
the concrete work may be done early next spring if necessary. 

 Replace rock, gravel, earth fills downstream of the headgate to restore previous ramp to 
the top of the diversion structure (about 200-300 cy from surrounding materials). This 
work may be done early next spring if necessary. 

 The land Owner to the south of the 230 foot washed out section, would like to bring up 
the whole area.  The ditch company may permanently fill in the area to the south within 
100-feet of the centerline of the ditch with Sand Fill.  The ditch embankment should be 
constructed with concrete blocks with a total fill of about 500 cy per Sketch 1. 

 Other washed out sections of ditch embankment as well as low sections which 
overtopped should be filled with concrete chucks/rock and earth fill from Donath Lake as 
described in the fill section and Sketch 2.  The low section of the ditch road as well as the 
fill depth should be marked by an Engineer (suggest spray-paint) prior to fill placement. 
The amount of fill need for this is about 400cy of material. 

 Two sections of the ditch embankment have been washed out requiring about 535 cy of 
fill.  These sections should be replaced per Sketch 3 using Concrete Chunk/Rock Fill as 
described in the fill section.  Repairs may be done with an excavator that can reach to the 
toe of the embankment or by constructing a temporary ramp down to the toe of the 
embankment.  In either case fill material should not be end dumped over the eroded 
surface but rather carefully place by building the slope back up in 1 foot -compacted lifts 
with 4 –foot benches (Sketch 3). Compaction should be done by tamping down each lift 
with the excavator bucket or similar method. 

 Sand excavated from the ditch may be placed on parts of the ditch road that did not 
overtop and are not marked by an Engineer for special fill.  These sections of road will be 
later stabilized by seeding.  The fill should make an even drivable surface. 

 
Early Spring Repairs 
 
 A complete Engineering assessment of the headgate, this may be done this fall if the area 

is cleared of debris prior to snowfall. 
 Repair and patch any loose concrete work.   
 Repair steel gates and mechanisms as needed.   
 Grade existing ground to re-create previously existing dirt road roundabout, an area of 

about 3,000 square feet. 
 Plant tree saplings and an appropriate seed mixture in disturbed areas.  Seed mixture 

recommendation will be made in the spring.   
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Fill Materials 
 
Fill material requirements can vary depending on location and use.  There are four main fill types 
associated with this work: 
 
 
Concrete Chucks/Rock and Earth Fill from Donath Lake (Structural Fill) - Fill material 
within 7 feet of the ditch below the normal ditch water line should be generally free of debris and 
organic matter.  Sand excavated from the ditch should not be placed in these sections.  This 
material should be used to build up the damaged sections of the ditch as well as undamaged low 
spots on the ditch road. 
 
Concrete Chunk/Rock Fill– Fill material placed on the outer ditch embankments in the two 
sections that have washed out should be free draining with a stable surface.  The interior of this 
fill should be composed of concrete chucks and/or rocks.  Sand should be added only on the 
outer surface to allow vegetation to grow on the outer surface and should not comprise a large 
portion of the fill. 
 
Sand Fill - Fill on-top of the existing Louden road could tolerate settlement and could be 
anything that could create a drivable surface.  Trees, sand and other organic matter may be used.  
These areas will settle at different rates over time, future low maintenance to maintain a smooth 
drivable surface will be needed. 
 
Placing material on wet or frozen surfaces can prevent intimate contact between layers of 
material creating a greater chance for the layers to separate (failure plain) and increase 
maintenance issues. 
 
The bottom of ditch near the headgate likely has a rocky, naturally formed channel bed. 
Downstream sections of the ditch likely have clay or natural rock surface.  The pre-flood ditch 
bottom should not be penetrated when excavating debris or during ditch reconstruction.  Leaving 
a layer of sediment on top would be preferable to risking penetrating this layer.  Penetrating this 
layer can increase water loss through the bottom of the ditch and create a weak spot allowing 
erosion to propagate.  If the ditch bottom is damaged it should be repaired prior to the irrigation 
season.  Repair would include excavating out the damaged spot and placing high clay content 
materials similar in texture, size, and composition to the undamaged ditch bottom and 
compacting in thin layers. 
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Please contact Walt Niccoli, wniccoli@telesto-inc.com or April Tischer, atischer@telesto-
inc.com with any questions or concerns, 970 484 7704. 
 
 
 
Sincerely, 

Telesto Solutions, Inc. 
 
 
 
April Tischer 
Engineer 
 
AT: KS 
Enclosure 
cc: 
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Photo 1  Pre Flood Headgate 

 

 

Photo 2  Headgate Start of the Flood September 12, 2013 
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Photo 3 Headgate September 16, 2013 

 
 
 

Photo 4 September 16, 2013  Outer Ditch Embankment Slide 
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Photo 5 September 16, 2013  Typical Sediment Build Up 

 
 
 

Photo 6 September 16, 2013  Previous Roundabout 
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Photo 7 October 3, 2013  South end of the Diversion Structure 

 

 
 

Photo 8 October 3, 2013  Headgate looking downstream 
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Photo 9 September 16, 2013  Ditch Embankment Washout  
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PROJECT:

Task#
TASK:

PREPARED BY: FIGURE 1
Louden Ditch 2013 Flood Overview

PREPARED FOR:

COORDINATE SYSTEM

STATE PLANE CO N NAD83 FT

0

SCALE IN FEET

500

Ditch overtopped

55-foot long, 24-foot tall embankment section washed away

Original embankment  had 1.7:1  slope

Requires ~500 cy of fill and toe stabilization

Rebuild per Sketch 2

Ditch overtopped

Requires ~35 cy of fill (Sketch 2)

Extensive sediment build up begins;

about 4 ft deep for 3,500 feet

approximately 11,280 cy of material

Bridge - extensive large debris,

 2x4's, trees, and trash

here on ditch is almost

Ditch 5-feet of sediment

140 feet of ditch embankment

is washed out completely.

--Remove significant quantities of sediment, trash,

 trees and lumber from around headgate and ditch downstream

3000 sq ft surface regrading to restore road/roundabout

-200-300 cy of material needed to replace fill around diversion

A tree has fallen over exposing a large section of the diversion.  Pull river rock

from washed out section just downstream and fill in.

ACOE issued a general permit 96-07 on 10/9/2013 to work below the OHWM.

Rock washed up against the trees -

Use as for rock fill in 140 foot washed out section.
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PREPARED FOR:

PREPARED BY:

413201 01

MAX WATER LEVEL

LOUDEN 
DITCH

EXISTING GROUND SURFACE

SAND & ORGANIC MATTER
CREATE DRIVABLE SURFACE

SEED/VEGETATE IN SPRING
SEED MIXTURE WILL BE 

RECOMMENDED IN THE SPRING

SAND FILL  CAN BE 
PLACED TO CREATE A 

LEVEL SURFACE UP TO 
100-FT FROM

DITCH CENTERLINE

NOT TO SCALE

SKETCH 1 
WASHED OUT DITCH EMBANKMENT DOWNSTREAM OF HEADGATE

APPROXIMATLY 230-FT LONG

CONCRETE BLOCKS
2 FT WIDE X 2 FT TALL X 4 

FT LONG
KEYED IN 6-INCHES
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PREPARED FOR:

PREPARED BY:

413201 01 SKETCH 2 
DAMAGED AND LOW DITCH ROAD SECTIONS

MAX WATER LEVEL

LOUDEN 
DITCH

EXISTING GROUND SURFACE

DONATH LAKE SOILS & 
CONCRETE CHUNKS
OR STURCTURAL FILL FROM
NEARBY SOURCE

FILL DEPTH MARKED
BY ENGINEER

SAND & ORGANIC MATTER
CREATE DRIVABLE SURFACE

SEED/VEGETATE IN SPRING
SEED MIXTURE WILL BE 

RECOMMENDED IN THE SPRING

7 FT. MINIMUM

NOT TO SCALE
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PREPARED FOR:

PREPARED BY:

413201 01 SKETCH 3 
EMBANKMENT EROSION REPAIR

CONCRETE CHUNKS-
DRAINABLE INNER MATERIAL, AVOID FINES;
SAND IN OUTER LAYER AS GROWTH MEDIUM

NOT TO SCALE

~1.7

1

4 FT MAX

RECONSTRUCT TO 
MATCH ADJACENT SLOPES. 
SEE NOTE 1.

WOODY DEBRIS
MAY BE 
PLACED AT 
TOE

IN SPRING SEED & PLACE 2-3 
SAPLINGS

SEE 
NOTE 2

SEE NOTE 2

~4 FT

1
1

1
1

NOTE 2:
DIMENSIONS WILL DEPEND ON CONDITONS 
WILL BE FIELD STAKED BY ENGINEER 
AFTER INITIAL EXCAVATION WORK

NOTE 1:

-PLACE CONCRETE CHUNKS MAX 1 
FT LIFTS

-COMPACT WITH EXCAVATOR 
BUCKET OR SIMILAR IN UPTO
4 FT BENCHES

-KNOCK OFF BENCHE EDGES TO 
CREATE FINAL SURFACE:

STEP 1:                STEP 2:

ALLUVIUM

FILL SURFACES:
-LEVEL, CLEAN OF ERODED MATERIAL, AND RIP
-LEAVE NO SMOOTH SURFACES
-STOCKPILE CUT MATERIAL AT ACCESSIBLE 
LOCATION AWAY FROM WORK AREA
-ROCKY CUT MATERIAL CANBE USED AS FILL IN 
DISTRIBUTED THIN LAYERS



 

 

APPENDIX B 
Hazard Waste Awareness Materials



Handling 
Hazardous Wastes 

On‐site 

2950 East Harmony Road Suite 200 
Fort Collins, CO  80528 

(970)484‐7704 / (970)484‐7789 
(FAX) 

Contact Information 

www.telesto‐inc.com 

What does it look 
like? 

Look for containers and symbols such 
as these below to identify if it is 

potentially hazardous 



The manufacturing of    illegal drugs 
such  as  methamphetamine  creates 
waste  products  that  are  extremely 
hazardous  but  difficult  to  identify.  
Lookout  for  propane  tanks  with 
discolored  valves,  two  liter  soda 
bottles  containing unknown  liquids 
or dried  solids, bottles or  jugs with 
tubing extending  from  the  top, and 
discarded coolers.  

Unconventional 
Wastes 

What do I do with 
it? 

First,  make  sure  you  are  wearing 
personal  protective  equipment  (PPE) 
before  handling  hazardous  material 
containers.  Thick nitrile or latex gloves, 
eye‐protection,  long‐sleeve  shirts,  long 
pants  and  closed‐toe  shoes  will  help 
prevent spills  from contacting your skin 
and eyes. 

If the container  is empty  it  is no  longer 
considered  a  hazardous  waste  and  can 
be  disposed  of  with  the  regular  trash.  
An  empty  container  has  no  more 
pourable material.  

Potentially  hazardous wastes  should  be 
separated  and  compiled  for  proper 
disposal.   Different  types of waste need 
to be stored away  from each other.   For 
example,  oxygen  tanks  should  not  be 
stored  with  flammable  materials.  
Carefully  look  for  any  labels  to  identify 
the  specific  chemical properties of  each 
container.  If a container does not have a 
label it should be stored away from other 
containers if possible.   

If a container  is  leaking,  try  to put  that 
container  into  another  larger  container 
to keep  it  from seeping  into  the ground 
or  bodies  of  water.    If  it  is  a  large 
container  attempt  to  create  a  berm 
around the container to control the spill. 

What is Hazardous 
Waste? 

Debris carried by  the  recent flooding 
has  the potential  to  include material 
that would be classified as hazardous 
wastes.  The first step in dealing with 
potentially  hazardous  waste  is  to 
recognize  it.    Material  classified  as 
hazardous waste includes:  

 Industrial or household chemicals 
including  aerosols,    paints,  acids, 
de‐greasers and solvents 

 Fertilizers, pesticides, herbicides 

 Diesel,  gasoline,  motor  oil, 
propane tanks 

 Storage barrels,  tanks   or cans  for 
petroleum‐based chemical, such as 
motor oil, lubricants and fuel 

 Compressed  air  tanks  such  as 
acetylene welding or diving tanks 

 Pool  chemicals  such  as  chlorine, 
calcium  hypochlorite  and 
chlorinated isocyanurate 

 Medical  waste  such  as  used 
syringes,  biohazard  containers, 
medicines  or  supplies  including 
oxygen tanks 

 Electronics,  cellphones  and 
household  appliances  like 
refrigerators 



 

 

APPENDIX C 
Supplemental Headgate and Ditch Damage Inventory 

and Repair Guidance Summary Letter



 

November 1, 2013 

 

Dale A Leach, President 
Louden Irrigating Canal and Reservoir Company 
4009 E Cty Rd 30 
Fort Collins, CO 80528 
 

 

Subject: Louden Irrigating Canal and Reservoir Company 2013 headgate and ditch damage 
inventory and engineering repair guidance summary, supplemental.  

 

Dear Mr. Leach: 

In response to the damage caused by the recent flooding of the Big Thompson River on October 
16, 2013, Telesto Solutions Inc. (Telesto) provided a damage inventory and repair guidance letter 
for the headgate and in the ditch from the headgate to approximately 3,500 feet downstream.  
Since then, sediment removal from the ditch has been completed; the large debris pile 
surrounding and on the headgate, has been removed and hauled away.  Additionally, the Big 
Thompson River flows have decreased allowing for a closer inspection of the diversion structure 
as well as the headgate.  This letter provides supplemental damage inventory and repair guidance 
for the diversion structure and the headgate.  Also included in this letter are revised engineering 
designs for the washed out areas occurring along the ditch northeast of the Highway 34 bridge.   

Headgate and Diversion Damage Assessment 

Based on a field investigation performed on October 21, 2013 Telesto recommends the 
following: 

• Multiple holes were discovered to have formed along the eastern concrete face of the 
diversion structure (Photo 1) and requires repair 

• An assessment of the headgate showed no major damage to the structure (Photo 2).  
However, one gate mechanism was cracked (Photo 3) and requires repair 

• Repair to the toe of the diversion structure where the river bed has been eroded leaving a 
void below the bottom lip of the diversion structure (Photo 4) 
 

Recommended Headgate and Diversion Repairs 

The holes in the diversion face are small, ranging in size from 6 to 30 inches, and may be 
repaired with concrete patches.  Drying the east face of the diversion will be necessary to 



complete the patch work.  Drying can be accomplished by diverting the river through the 
diversion return flow gate.  The patches should be cured before flow over the diversion resumes. 

The cracked gate mechanisms should be welded and the gate lowered (Photo 3).  Although the 
other gate mechanisms are undamaged, it is recommended for wheel and worm gear mechanisms 
that are safer and easier to operate, be installed. 

The void at the toe of the diversion should be backfilled with large rock and covered with 
smaller cobble and sand to stabilize the toe of the diversion. The same fill should be used in the 
scour hole at the south end of the diversion (Photo 5). 

Revised Embankment Washout Designs 

Engineering designs for the washed out areas that occurred along the ditch to the northeast of the 
Highway 34 bridge have been revised since the recommendations letter on the 16th of October.  
The original plan called for approximately 535 cubic yards of fill to be placed with in the washed 
out sections by carefully building the slope back up in 1 foot -compacted lifts with 4 foot 
benches.  This plan became unfeasible due to the cost and transport distance of appropriate 
backfill materials, coupled with unsafe access to the washed out sections.  The revised plan is to 
re-align the Louden ditch and access road about 50 feet to the north, cutting across the corner 
where the washed out sections are located (Figure 1 and Sketch 1).  The ditch access road will 
then be located on an existing stable surface, away from the washed out sections.  The excess 
material from this re-alignment will be used as miscellaneous fill material in the washed out 
sections.  

The material present in the area of excavation for the new Louden Ditch alignment needs to be 
evaluated for its composition.  Depending on the composition of the material the new section of 
ditch may require a bentonite liner, or other methods to prevent leakage. The new alignment of 
the ditch will allow for a shallower grade, which will slightly increase flow depth from its past 
alignment through that section.  

When all earth work has been completed a native grass seed should be planted in the area for 
added hill slope stabilization. 

Please contact Walt Niccoli, wniccoli@telesto-inc.com or April Tischer, atischer@telesto-
inc.com with any questions or concerns, 970 484 7704. 

Sincerely, 

Telesto Solutions, Inc. 

 

Parker Scherman 
Geologist 



 
For 

April Tischer 
Engineer 
AT: KS 

Enclosure 

cc: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Photo 1 Diversion Dam damage on eastern/downstream face 

 

Photo 2 Headgate October 21, 2013 

 



Photo 3 Broken headgate hoist mechanism 

 

Photo 4 Diversion Dam Damage and Undercut Toe 

 



Photo 5 Scour hole to the south side of the Diversion Dam 
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Figure 2 

Louden Ditch Realignment  



 

 

APPENDIX D 
Photographs of Before and After Completed Repairs 
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Photo Set 1 
 Headgate 

Looking Up Ditch 

Looking Down Ditch 

BEFORE REPAIR AFTER REPAIR 

Wingwall of headgate 

Wingwall of headgate 

North side of diversion 

North side of diversion 
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 Headgate and Silt Gate 

Silt Gate 

Looking Up River 

BEFORE REPAIR AFTER REPAIR 
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 Headgate Surrounding Area 

Looking Up River 
BEFORE REPAIR AFTER REPAIR 
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Looking Down River 

Photo Set 4 
 Headgate Surrounding Area 

BEFORE REPAIR AFTER REPAIR 

Reference Tree 

Reference Tree 
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Bridge to the West 

Photo Set 5 
Bridge Cleaning to the West 

BEFORE REPAIR AFTER REPAIR 

Wingwall Corner 

Wingwall Corner 



PROJECT: TASK 

R:\Louden_Ditch\Louden_Ditch\Products\2013_Flood\Engineering Rec Letter\11042013_final_letter 

PREPARED FOR: 

PREPARED BY: 

413201 01 
Photo Set 6 
 Diversion 

Looking Southwest 

Looking North 

BEFORE REPAIR AFTER REPAIR 
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Diversion South Side  

Looking South and Southwest 

Diversion South Side Close Up 

BEFORE REPAIR AFTER REPAIR 

South Side of Diversion   South Side of Diversion   
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Excavated Ditch  

Looking Down Ditch from Headgate 
BEFORE REPAIR AFTER REPAIR 

Ditch wingwall 
Ditch wingwall 

Ditch wingwall 

Ditch wingwall 
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 Subdivision Bridge 

Looking Up Ditch 

Looking Down Ditch 

BEFORE REPAIR AFTER REPAIR 
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 Highway 34 Bridge  

Looking Down Ditch 
BEFORE REPAIR AFTER REPAIR 
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Repaired Overbank Erosion  

Looking Down Ditch 

Looking Up Ditch  

BEFORE REPAIR AFTER REPAIR 



PROJECT: TASK 

R:\Louden_Ditch\Louden_Ditch\Products\2013_Flood\Engineering Rec Letter\11042013_final_letter 

PREPARED FOR: 

PREPARED BY: 

413201 01 
Photo Set 12 

 Ditch Realignment Down Ditch of  Highway 34 

Looking West 

Larger washout Repaired Larger washout 

Large Washout and Ditch Realignment 

BEFORE REPAIR AFTER REPAIR 
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Large Overbank Slide Adjacent to Ditch  Realignment  

Looking Down 

Looking East 

Smaller washout Larger washout 

Repaired larger washout  
The other smaller washout was repaired similarly 

Larger washout 

Larger washout 

BEFORE REPAIR AFTER REPAIR 
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Finished Ditch  Realignment  

FINISHED DITCH REALIGHNMENT 

LOOKING WEST 
LOOKING EAST 
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