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Background 
The Florida Farmers Ditch Company (FFDC) received a Reclamation WaterSmart Water and 
Energy Efficiency Grant in 2011 (WEEG-11-141) for funding of a canal lining project.  This 
project was identified by Reclamation’s Technical Service Center (TSC) staff as a good 
candidate for a water savings verification effort.  The TSC has coordinated with the project Grant 
Officer’s Technical Representative in Reclamation’s Western Colorado Southern Division Area 
Office in Durango, Colorado and also worked with FFDC and its consultant in planning for the 
water savings verification activities. 
 

Canal Lining Description 

The project includes installation of shotcrete, PVC and geotextile lining, underdrains and 
earthwork within approximately 1.8 mile upper section of the Florida Farmers Ditch.  The 
associated water savings estimate of 2,300 AFY is based on 2009 inflow/outflow measurements 
reported by Wright Water Engineers, Inc. (WWE, Florida Mesa Ditch Loss Study, October 
2010). Figure 1 from this report shows the three sections of the Florida Farmers Ditch where 
measurements were taken (Reaches G, H and I).  The section to be lined extends approximately 
1.8 miles downstream from the canal’s diversion point on the Florida River, including all of 
Reach G and approximately the upper 0.3 miles of Reach H.  The current schedule for 
construction of the canal lining project will begin at the end of the irrigation season in September 
2012.   

Evaluation Plan  

The plan for water savings verification consists of pre- and post-project inflow/outflow 
measurements to estimate pre- and post-lining seepage from the to-be-lined Florida Farmers 
Ditch section.  Two sets of measurements were to be taken (early and late season) using two or 
more types of acoustic Doppler current profiler devices.  Proposed measurement locations are 
near the canal’s diversion point and liner terminus (designated as Reach G by WWE), and at 
operational turnouts within the to-be-lined section.  
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Figure 1.  Map of Florida Farmers Ditch and key project locations (WWE 2009) 
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Following each measurement TSC will analyze the data, summarize the results, and provide this 
information to FFDC for review and feedback.  Any revisions to the data analysis and/or 
adjustments to procedures will be mutually agreed to by TSC and FFDC.  All findings will be 
summarized by TSC and reviewed by FFDC before submission to Reclamation’s Policy and 
Administration Office. 

Pre-Project Measurements on May 29, 2012 

On May 29, 2012, Tracy Vermeyen, Hydraulic Engineer, TSC Hydraulic Investigations and 
Laboratory Services Group, traveled to the Florida Farmers project to perform discharge 
measurements at the start and end of the canal lining project.  Mr. Charlie McCoy, Ditch Rider, 
met Mr. Vermeyen in Durango and escorted him to the measurement sites.  They were joined by 
Ms. Bridget Nash, Water Resources Engineer, from Wright Water Engineers.   

The first flow measurement location was at the downstream end of the canal lining project, 
located just upstream from the Payne Canyon Siphon (Figure 2).  This site was located about 180 
feet upstream from the siphon entrance and 300 feet downstream from the nearest bend in the 
canal alignment.  The site was free of aquatic vegetation and the cross section was relatively 
uniform with a mean depth of about 3.2 feet.  A moving-bed test did not detect any bed sediment 
transport which could compromise the discharge measurements.  Flows were measured with a 
portable Teledyne/RD Instruments Streampro acoustic Doppler current profiler (Figure 2).  A 
total of 12 Streampro discharge measurement transects (passes across the channel) were made 
and the results are summarized in Table 1.  The average flow was 172.9 cubic feet per second 
(cfs) with a standard deviation of ±4.2 cfs.  The range of discharge measurements was 165 to 180 
cfs.   

Table 1.  Summary of 12 Streampro discharge measurements at the downstream end of the canal 
lining project (near the Payne Canyon Siphon).   
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Figure 2.  Photograph of the flow measurement cross section upstream from the Payne Canyon 
Siphon (flow is from right to left).  The Teledyne/RDI Streampro and tagline were temporarily 
installed for this flow measurement. 

The second flow measurement location was upstream from the start of the canal lining project, 
located just downstream from a wood bridge (Figure 3).  This site was located about 370 feet 
upstream from the 10-ft concrete Parshall Flume that measures the Florida Farmers Ditch 
diversion.  The Colorado Division of Water Resources maintains a gaging station at this flume 
(see figure 4).  The gaging station is about 1,000 feet below the head gate on the Florida River.  
The ditch upstream is straight and has a relatively uniform cross section (figure 4).  The site was 
free from any significant aquatic vegetation and the cross section was relatively uniform with a 
mean depth of about 3.3 feet.  A moving-bed test did not detect any bed sediment transport at the 
time of this flow measurement.   
 
Discharge measurements, using a Streampro, were collected from 3:00 to 3:10 pm.  A total of 8 
discharge measurement transects (passes across the channel) were made and the average flow 
was 180.1 cfs with a standard deviation of ±2.6 cfs (Table 2).  The range of Streampro discharge 
measurements was 176 to 184 cfs.  The discharge from the Colorado Division of Water 
Resources gaging station (FARMERCO) was reported to be 178 cfs at 3:00 and 3:15 p.m.  The 
difference between the measured and reported discharge is 1.1 percent, which is well within the 
uncertainty range of both flow measurements.  A review of the FARMERCO discharge records 
showed the flow was steady at 177 to 179 cfs for 24 hours prior to the Streampro measurements.   
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Figure 3.  Photograph looking upstream from the wood bridge crossing the Florida Farmers Ditch 
above the flow measurement site. 

 

Figure 4.  Photograph of 10-ft concrete Parshall Flume and water stage recorder used to monitor 
Florida Farmers Ditch diversions (DWR Site: FARMERCO). 
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Table 2.  Summary of 8 Streampro discharge measurements near the start of the canal lining 
project. 

   

Turnout Flows 

During the May 29, 2012 flow measurements, Mr. Vermeyen visited two small turnouts along 
Reach G.  The turnout near the Horse Gulch siphon was delivering 0.25 cfs according to the 6-in 
Parshall Flume (figure 5).  A field measurement was not taken because measurement of the low 
flow in the undefined channel would have been less accurate than the flume measurement.  There 
was a second turnout near the Payne Canyon siphon, but it was shut-off during these flow 
measurements.  The condition of these Florida Farmer Ditch flow measurement flumes were 
documented in a WWE report (WWE, May 4, 2012).  

 

Figure 5.  Photograph of 6-in Parshall Flume on Farmers Florida Ditch diversion near the Horse 
Gulch siphon, N37.28947° W107.79643°.   
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Observed Seepage 

On May 29, 2012, Mr. McCoy took Mr. Vermeyen to an area of significant seepage from the 
Florida Farmers Ditch.  The seepage site is located about 0.4 miles downstream from the gaging 
station.  Figure 6 is a photograph of the seepage area located between the ditch and CO Rd 234.  
According to Mr. McCoy, this seepage was typical for this relatively high flow in the ditch.  

 

Figure 6.  Photograph of canal seepage from the Florida Farmers Ditch near N37.28796° 
W107.79712°. 

Previous Seepage Loss Measurements 

Florida Farmers Ditch Reach G -  WWE used the tracer (salt)-dilution method to measure 
discharge in the Florida Farmers Ditch on July 14, 2009 (WWE, October 2009).  Discharge at 
the headgate (DWR: FARMERCO) was 157.0 cfs as measured with the 10-foot Parshall Flume.  
WWE measured discharge of the Florida Farmers Ditch below the Payne Canyon siphon to be 
143.3 cfs, with turnout diversions of 0.5 cfs in Reach G.  The seepage loss was estimated to be 
13.2 cfs, and the normalized loss was 0.055 cfs/mile/cfs.  WWE states that “most of the loss in 
Reach G probably occurs near Palmer Quarter Horse Ranch where CO Rd 234 crosses the 
Florida River.” 
 
May 29, 2012 Seepage Loss Estimate for Reach G of the Florida Farmers Ditch 

Using the same methodology used by WWE – a normalized seepage loss was calculated in cfs 
(loss) per mile per cfs (flow) WWE, October 2010.  A normalized seepage loss for Reach G was 
computed using a loss of 6.45 cfs over the reach length of 1.52 miles for a diversion flow rate of 
180.1 ± 2.6 cfs.  The normalized reach loss was computed to be 0.0235 cfs/mile/cfs.  This loss is 
less than half than what was reported by WWE in its 2010 report, 0.055 cfs/mile/cfs.  However, 
seepage rates are highly variable and difficult to measure over such a short reach.  The one likely 
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reason for the difference is the methodology used to measure flowrates.  Also, WWE did not 
report an uncertainty estimate for their tracer-dilution flow measurements to compare with the 
±3.9 cfs standard error of the Streampro measurements made upstream from the Payne Canyon 
Siphon.  However, a higher seepage rate for this higher flow was anticipated especially since it 
was early in the irrigation season - 19 days after diversions started.   

Conversely, WWE seepage measurements were made on July 14, 2009 at a diversion flow of 
157 ft3/sec. 

Pre-Project Measurements on July 31, 2012 

On July 31, 2012, Tracy Vermeyen traveled to the Florida Farmers project to perform a second 
set of discharge measurements at the start and end of the canal lining project.  Mr. Charlie 
McCoy, Ditch Rider, met Vermeyen in Durango and escorted him to the measurement sites. 
Flow measurements were repeated at the end of the canal lining project, located just upstream 
from the Payne Canyon Siphon (Figure 1).  The site was still free of aquatic vegetation and the 
cross section was relatively uniform with a mean depth of about 2.3 ft.  The water was clear 
enough to see the bottom which was primarily gravel and cobbles.  A moving-bed test did not 
detect any bed sediment transport which could compromise the discharge measurements.  Flows 
were measured with the same Teledyne/RD Instruments Streampro acoustic Doppler current 
profiler used on May 29, 2012.  A total of 8 Streampro discharge measurement transects (passes 
across the channel) were made from 11:35 until 11:57 a.m (table 3).  The average flow was 121.3 
ft3/sec with a standard deviation of ±3.4 ft3/sec.  The range of discharge measurements was 117 
to 127 ft3/sec. 

Table 3.  Summary of Streampro discharge measurements at the downstream end of the canal 
lining project. Transect FFDCDS013 data is highlighted in red because it is 5% greater than the 
average discharge. 

 

The second flow measurement was at the same location used on May 29, 2012 (Figure 2).  This 
site was located about 370 ft upstream from the 10-ft concrete Parshall Flume that measures the 
Florida Farmers Ditch diversion.  The water was clear enough to see the bottom, which was 
primarily sand and gravel.  The site was still free from any significant aquatic vegetation and the 
cross section was relatively uniform with a mean depth of depth about 2.8 ft.  A moving-bed test 
did not detect any bed sediment transport.   
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Discharge measurements, using a Streampro, were collected from 12:37 to 12:49 p.m.  A total of 
8 discharge measurement transects (passes across the channel) were made and the average flow 
was 125.6 ft3/sec with a standard deviation of ±2.0 ft3/sec (Table 4).  The range of Streampro 
discharge measurements was 123 to 129 ft3/sec.  The discharge from the Colorado Division of 
Water Resources gaging station (FARMERCO) was reported to be 125 ft3/sec at 12:30, 12:45, 
and 1:00 p.m.  The difference between the measured and reported discharge is 0.5 percent which 
is well within the uncertainty range of both flow measurements.  A review of the FARMERCO 
discharge records showed the flow was steady at 124 to 125 ft3/sec for 12 hours prior to the 
Streampro measurements.   
 
Table 4.  Summary of Streampro discharge measurements near the upstream end of the canal 
lining project.  

 

Turnout Flows 
During the July 31, 2012 flow measurements, neither of the two small turnouts in the lining 
project reach were delivering water during these flow measurements (pers. commun. with Mr. 
Charlie McCoy, July 31, 2012).  

Observed Seepage 
The seepage site that was observed on May 31, 2012 (figure 6) was observed to be dry on July 
31, 2012.  Figure 7 is a photograph of the dry seepage area.  

July 31, 2012 Seepage Loss Estimate for Reach G of the Florida Farmers Ditch 

Using the same methodology used by Wright Water Engineers – a normalized seepage loss was 
calculated in ft3/sec (loss) per mile per ft3/sec (diversion flow), WWE, October 2010.  A 
normalized seepage loss for Reach G was computed using a loss of 4.30 ft3/sec over the reach 
length of 1.52 miles for a diversion flow rate of 125.6 ± 2.0 ft3/sec.  The normalized reach loss 
was computed to be 0.0225 ft3/sec/mile/ft3/sec.  This loss is slightly less than what was measured 
May 31, 2012.  This seepage loss is much less than what was reported by WWE in their 2010 
report, 0.055 ft3/sec/mile/ft3/sec, even though the time of year and diversion flow were similar -
WWE seepage measurements were made on July 14, 2009 at a diversion flow of 157 ft3/sec. 
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Figure 7.  July 31, 2012 photograph of the same canal seepage area from May 29, 2012 (shown in 
figure 6) that had dried up, N37.28796° W107.79712°. 

Recommendations 
The two seepage loss estimates measured using a Streampro will be used as a baseline for the 
canal lining evaluation, because it is considered impractical to try to repeat the tracer-dilution 
measurements. 

The close agreement between Streampro measurements and the flow measured using the 10-ft 
Parshall Flume (FARMERCO) creates confidence in both the flume’s calibration and the 
Streampro’s performance.  For 2013 seepage measurements, the 10-ft Parshall Flume can be 
used to determine the Florida Farmers Ditch diversion flow. 

Another set of Streampro flow measurements will be made in 2013 after the canal lining project 
is complete to compute the seepage loss for the post-lining condition. 

The repairs to the two 6-inch Parshall Flumes measuring turnout flows near the Horse Gulch and 
Payne Canyon siphons recommended by WWE (2010), should be completed prior to the 2013 
seepage tests. 
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