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INTRODUCTION 
 

The Fort Sumner Irrigation District (FSID) is located in east-central New Mexico on the east bank 
of the Pecos River, just south of the town of Fort Sumner (Figure 1). The irrigation district has 
the right to divert the natural flows of the Pecos River up to a maximum of 100 cfs. 

 
The irrigation season in Fort Sumner begins on March 1 each year and ends on October 31. 
Water is diverted from the Pecos River by a diversion dam located 3.5 miles north-west of Fort 
Sumner and used to irrigate approximately 6,500 acres of land within the district.  5,300 acres 
of this land are supplied by the FSID main canal, which is over 16 miles long and has a capacity 
of 100 cfs. Another 1,200 acres of land are served by the high line canal, which is over 8 miles 
long and has a capacity of 20 cfs.   A series of drainage ditches remove return flows from the 
district. 
 
In 2014 the New Mexico Interstate Stream Commission (NMISC) installed Replogle flumes in the 
two main return flow drains, with the objective of obtaining more accurate measurements of 
drain flows returning to the river from the FSID.  Each flume is equipped with a stage-discharge 
recorder (SDR) which measures the amount of water flowing through the drain at 15 minute 
intervals.  The data is then relayed by a Supervisory Control and Data Acquisition (SCADA) 
system and displayed on the New Mexico Office of the State Engineer’s website under the real-
time water measurement information system found here: 
http://meas.ose.state.nm.us/district2.jsp.  The two flumes are listed on the site as the “FSID 
Main Drain” and “FSID Lower Drain”.  Each flume records and displays gage height in feet and 
discharge in cfs. Additionally, the NMISC conducts periodic visits to the flumes to collect data 
from the SDRs and ground-truth the data with manual measurements of discharge using a 
Sontek FlowTracker to measure flow velocities in the flume and calculate discharge.   
 
The U.S. Bureau of Reclamation (BOR) uses the flume discharge data from the website to 
estimate conditions within a reach of the Pecos River downstream from FSID that is identified 
as critical habitat for the Pecos Bluntnose shiner. Knowing how much water is being returned 
by the FSID drains assists BOR in managing the flow targets established by the USFWS’ 2016 
Final Biological Opinion for the Carlsbad Project Water Operations and Water Supply 
Conservation. 
 
This report describes the operations of these two flumes in 2018, including data on total water 
returned through the flumes.  This data should be considered an estimate as there are times at 
which reliable data cannot be collected (e.g. when block releases from Sumner Reservoir raise 
river levels in the Pecos enough to flood the drains beyond their measurement capacity). 

http://meas.ose.state.nm.us/district2.jsp
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Figure 1: FSID Map  
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FSID FLOWS 
 

In 2018, based on data from the U.S. Geological Survey, the FSID diverted a total of 35,252 acre-
feet (af) of water into the Main Canal. Of that amount, 2,249 af returned to the Pecos River via 
the Sand Gate return ditch, for a net diversion of 33,003 af into the district. Of this 33,003 af, 
9,090 af (27.5%) returned to the river through the combination of the lower and main drains as 
measured by the NMISC flumes, and 23,913 af (72.5%) returned to the river by other means 
(groundwater, small unmeasured drains, etc.) or was consumed by the FSID.  See Table 1 for 
summary of annual flows (totals in af) and Figures 2-4 for graphs of average daily flows (in cfs). 
 
Table 1: 2018 Measured and Estimated Flows within FSID 

Flow Acre-Feet 
Total FSID Main Canal Diversion 35,252 
Returned to river via Sand Gate 2,249 
Net Diversion into FSID 33,003 
Return through upper flume (FSID Main Drain) 7,216 
Return through lower flume (FSID Lower Drain) 1,874 
Combined return through both flumes 9,090 
Volume not returned through flumes (agricultural consumption + 
groundwater return + return through ungaged drains) 

23,913 

Note: Data sources listed on Figures 2 to 5 
 

Figure 2: 2018 Daily Average Discharge at FSID Main Canal and Sand Gate 

 
Data source: USGS Gage Data for FSID Main Canal and Sand Gate found at 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=08385000 and  
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=08385503 
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Figure 3: 2018 Upper and Lower Flume Discharge 

 

 
Data Source: Stage data for each flume was collected at 15 minute intervals by an on-site stage-
discharge recorder, and discharge was calculated from stage values using a rating curve 
equation unique to each flume.  Discharge values are provided above as daily averages.  
FlowTracker measurements were obtained by manual measurement using a Sontek FlowTracker 
acoustic doppler velocimeter.  Note that the while the discharge curves above are daily average 
values, the spot FlowTracker measurements are instantaneous, and as a result these values may 
differ somewhat at times.  Gaps in data indicate times when collected data were not used due 
to impacts from block releases, which prevent accurate data collection. 
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Figure 4: 2018 Total Diversions and Returns 

 
Data source: Calculated using data from Figures 2 and 3 above 
 

DISCUSSION 
 

The gages and flumes discussed above only capture some of the inflows to the FSID and 
outflows from the FSID to the Pecos River. For example, rainfall is an unmeasured input to the 
system.  Most rainfall is likely absorbed by the fields and either consumed or returned to the 
river via groundwater, but runoff from rainfall will also contribute to flows in the drains and the 
flumes. Therefore, the water measured by the flumes will at times include a component from 
surface runoff due to precipitation events.  It is also worth noting that groundwater discharge 
from both irrigation and precipitation into the drains occurs, but that the flumes do not capture 
all of the return flow generated by the system (e.g.,  some groundwater flows directly into the 
Pecos River).  During block releases from Sumner Reservoir, Pecos River water levels increase, 
and, since the flumes are located very close the confluences of the drains and the river, this 
causes water to back up in the flumes preventing accurate data collection.  Discharge data from 
the flumes collected during block releases must be discarded, but there is likely some flow 
through the drains during this time.  Finally, a few smaller FSID drains flow directly to the river 
and are not measured.  
 
As noted above, the NMISC carries out periodic manual instantaneous measurements at each 
flume using a SonTek FlowTracker to compare against the values obtained from the stage-data 
recorders.  These measurements are provided in Table 2 below, along with the corresponding 
discharge readings calculated from the stage values provided by the SDR. 
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Table 2: FlowTracker and SDR Flume Discharge 

Date 
Upper Flume Discharge Lower Flume Discharge 
SDR 
(cfs) 

FlowTracker 
(cfs) 

SDR 
(cfs) 

FlowTracker 
(cfs) 

1/17/2018 5.95 5.89 1.12 0.67 
2/27/2018 6.63 7.09 0.88 0.76 
3/21/2018 10.06 6.78 5.33 5.14 
4/18/2018 16.18 16.70 1.18 0.98 
5/16/2018 7.94 6.80 3.54 2.80 
6/13/2018 1.47 1.27   
6/16/2018   2.01 2.05 
9/19/2018 28.71 21.12 2.85 2.37 

10/12/2018 11.24 11.50 3.13 2.97 
11/28/2018 8.54 7.81 2.24 1.20 
12/19/2018 6.99 6.13 1.07 0.90 

Note: Instantaneous discharge as calculated from the SDR stage and flume rating curve versus 
simultaneous discharge measurement using a FlowTracker 

Discrepancies between the two values can arise for a number of reasons.  Errors can arise in the 
SDR measurements due to sediment/algae build up in the flumes.  Build-up raises the level of 
the streambed (and by extension, the water surface) resulting in the SDR recording an incorrect 
depth and producing an overestimate of discharge – note that for 16 out of 20 measurements 
the FlowTracker reads a lower value.  Sediment/algae accumulation between visits is typically 
only a few hundredths of a foot, but this is enough to affect measured flows.  Accurate 
measurement of the flumes with the FlowTracker can also be hindered by extremely low flows, 
which result in a flow too narrow and shallow for a high-quality measurements to be made. 
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NMISC ACTIVITIES IN 2018 
 

In January of 2018, the NMISC installed approximately 50 tons of 4”-6” diameter rip rap to 
stabilize the channel immediately downstream of the lower flume. (Photos 1 and 2) 
 

Photo #1: Erosion at Lower Flume 

 
 

Photo #2: Newly Installed Rip-rap at Lower Flume 

 



8 
 

UPCOMING NMISC ACTIVITIES 
 

The NMISC has observed bank erosion just upstream of the lower flume, which is especially 
concerning during heavy rain events.  In 2019 the NMISC intends to undertake a project to 
stabilize this bank with rip-rap or other methods. 
 
Additionally, there has been substantial sediment accumulation in the upstream pools at both 
flumes (see Photo #3), and dredging out of these pools will be necessary in 2019. 
 
After installation of stage plates in 2016, it was observed that the upper stage plate did not 
always match direct manual stage measurements.  It has since been determined that the stage 
plate was mis-manufactured and it has not been used.  The NMISC is considering possible 
replacement of the stage plate with a corrected version in the upcoming year.   

 
Photo #3: Sediment Accumulation at Upper Flume 

 
 

The NMISC welcomes any questions on comments related to this report.  Please contact: 
 

Alec Norman 
Water Resources Professional II - Pecos River Bureau 

New Mexico Interstate Stream Commission 
alec.norman@state.nm.us 

(505) 827-4118 

mailto:alec.norman@state.nm.us
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