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Join us this fall! As details become available, we will post them on the 
USCID website - www.uscid.org/events. We hope you can join us in Reno 
for conference activities that offer time for networking and reconnecting 

with colleagues! 
 

The Call for Papers announcement is attached at the end of this 
newsletter and posted at www.uscid.org/events. 
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Presidentôs Message 

 
Dear USCID Members, 
 
I am thrilled to announce the upcoming USCID Annual Conference, scheduled 
to take place from October 21-24, 2025, in Reno, Nevada. This year's 
conference will focus on the critical issues surrounding water supply and 
demand management. As we face increasing challenges due to regulatory 
constraints, over allocated basins, conjunctive management, and competing 
water needs, it is imperative that we come together to share innovative 
solutions and strategies. 
 
Please mark your calendars and save the date for this important event. The 
conference will feature a half-day workshop on canal lining and seepage 
brought to you by the Irrigation Training & Research Center (ITRC) at 
California Polytechnic, plenary sessions on technical and policy 
considerations, invited speakers from the Bureau of Reclamation, NOAA, and 
the Great Salt Lake Commission, and a concluding tour in the Walker River 
Basin. It will provide an excellent opportunity for networking and learning from 
experts in the field. 
 
The conference presentations will include topics on basin water management, 
competing agricultural and urban uses, water planning, supply and demand 
management, water transfers, conjunctive use of groundwater and surface 
water, and the latest technologies in irrigation and drainage.  

Continued on page 2 
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   NOTE: The ñCall for Papers and Presentationsò deadline has been extended to May 30, 
2025.  See the link below for more information. 
 
 
 
 
 
Additionally, we are seeking volunteers to join our conference planning committee. Your 
involvement will be crucial in ensuring the success of the event. If you are interested in 
contributing your time and expertise, please contact Megan at megan@agamsi.com. 
 
We look forward to your participation and contributions to make this conference a success. 
 
Best regards, 
Therese A. Ure Stix 
President, USCID 
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2025 USCID Annual Conference 
October 21-24, 2025 

Reno, NV 

The 2025 USCID Annual Conference, organized by the United States Committee on Irrigation and Drainage 
(USCID), will be held in Reno, Nevada, from October 21ï24, 2025. The event offers a vital forum for collab-
oration and innovation in the irrigation and drainage community.  The conference aims to address the 
pressing challenges related to water supply and demand in the United States, particularly in light of climate 
change, urban growth, regulatory constraints, and increasing competition among agricultural, urban, and 
environmental water users. Emphasizing sustainable basin water management, the event will explore infra-
structure improvements, policy changes, and innovative technologies required to support effective and equi-
table water resource management.  
 
Water professionals such as irrigation and water district managers, consultants, academics, and agency 
staff are invited to participate and share their experiences and solutions. The conference will feature a study 
workshop on canal lining and seepage, plenary sessions, technical and policy presentations, networking 
opportunities, and a field tour. A call for papers invites 250 to 300-word abstracts for oral presentations and 
potential inclusion in the conference proceedings, with a submittal deadline of May 1, 2025. Submissions 
should focus on one of twelve key topic areas, such as groundwater and surface water integration, water 
policy, basin governance, technology, economic impacts, and more.  
 
Why Attend the USCID Conference? 

Attending the 2025 USCID Annual Conference is important for anyone involved in water resources, irriga-
tion, or environmental management because it offers a unique opportunity to engage with the most current 
challenges and solutions in sustainable water use. With growing pressure from climate change, drought, 
population growth, and competing demands for water, professionals need innovative tools, strategies, and 
policies to adapt. This conference brings together leading experts, practitioners, and policymakers to share 
real-world experiences, case studies, and cutting-edge research across a wide range of water-related top-
ics. Itôs a chance to learn from diverse perspectives, build valuable professional networks, and gain insights 
into governance, infrastructure, technology, and economic considerations that impact water planning at the 
basin level. For those presenting, it's also an opportunity to contribute to the broader conversation, gain 
recognition, and influence how water resources are managed in the future. 

 

Workshops are BACK! 
October 21, 2025 at the USCID conference 
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USCID FIELD TOUR AGENDA 
Friday, October 24, 2025 

USCID Tour - Friday, 24 October 2025
Location Desc. Arrive Depart Pin

1 El Dorado Reno Hotel 7:30am 39.5291432633, -119.814452759
2 Topaz Dam Dam 9:00am 9:30am 38.6935638634, -119.514869717
3 Spragg Headworks Modernized Headworks 11:00am 11:30am 38.6935638634, -119.514869717
4 WRID Main Office Headquaters and Lunch12:00pm 1:15pm 38.9933875431, -119.162622420
5 Campbell Headworks Modernized Headworks 1:30pm 1:45pm 38.9962932081, -119.178028581
6 Jensen Precast Precast Concrete 3:00pm 3:15pm 39.5296571978, -119.738651952
7 El Dorado Reno Airport - Hotel 3:30pm 39.5291432633, -119.814452759

Sites along the Trail
Gardnerville, Topaz Reservoir, Center Pivots, West Walker River, East Walker River, Yerington, USA Parkway Mustangs
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Continued on next page  

APPLICATION OF GEOMEMBRANE BACKED GEOSYNTHETIC CEMENTITIOUS COMPOSITE MATS 
(GCCMS) TO MITIGATE WATER SEEPAGE OF EARTHEN IRRIGATION CANALS  

 
Nathan Ivy

1
, Alejandro Paolini

2
 and Simon Lester

3
  

ABSTRACT  
As water conservation becomes a higher priority for 
irrigation districts across the western states for 
environmental and financial reasons, this paper reviews 
the application of Geosynthetic Cementitious 
Composite Mats (GCCMs) as a low permeability liner of 
irrigation canals to mitigate water seepage. GCCMs are 
a well-established material technology within storm-
water drainage but are relatively new in their use for 
lining irrigation canals. They are defined by ASTM 
D4439ï20 óStandard Terminology for Geosyntheticsô as 
factory-assembled geosynthetic composites consisting 
of a cementitious material contained within a layer or 
layers of geosynthetic materials that becomes 
hardened when hydrated. This paper explores key 
material characteristics of GCCMs pertinent to the 
lining of irrigation canals including the accommodation 
of differential ground movement, the importance of 

conformance to ASTM standards and the 
determination of permeability to liquids of three 
jointing techniques applicable to GCCMs. 
Specifically, this paper provides analysis of 
seepage data obtained from ponding tests before 
and following the installation of CCXÉ GCCM 
which was used to line a 1,440ô reach of the Duni 
ditch operated by Henry Miller Reclamation District 
No. 2131 (HMRD) in Dos Palos, California. It also 
covers aspects of the general installation 
processes of the GCCMs versus traditional 
membrane and concrete solutions and an 
indication of the financial gains that irrigation 
districts can attract from the re-sale of saved 
irrigation water losses through seepage.  
 
INTRODUCTION  
As water usage rates continue to increase, and 
rainfall continues to drop ï especially in populus 

1 B.Sc., Texas A & M University, Concrete Canvas USA Inc, 1350 E NASA Pkwy, Suite 120, 
Houston, TX 77058, United States  
2 Henry Miller Reclamation District No. 2131, 11704 W. Henry Miller Ave., Dos Palos, CA 
93620, United States  
3 Concrete Canvas Ltd, Cowbridge Rd, Talbot Green, Pontyclun, CF72 8HL, United 
Kingdom  

https://www.technoflo.com/
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suppression, erosion control, water conveyance) 
and site-specific conditions (soil type, slope angle, 
water velocity) determine the best type of material 
to use for a specific project. Each type of GCCM is 
further defined by compressive strength, flexural 
strength and tensile strength among other 
important characteristics. Currently this is the only 
recognized test standard for specifying GCCM so it 
is important to ensure any GCCM used on a 
project meets or exceeds all of these requirements. 
Because it is new class of geosynthetics, ASTM 
D8173 ñStandard Guide for Site Preparation, 
Layout, Installation and Hydration of GCCMsò is 
also available to guide first time specifiers in how to 
ensure a quality installation. Additionally, there are 
various training resources online from a variety of 
manufacturers.  

 
JOINTING METHODS  
There are 3 different ways to join panels of GCCM. 
The best method depends on the project 
application and expectations. Far and away, the 
most common method is using stainless steel 
screws at 4-8ò centers to join the seams. This joint 
is not meant to be impermeable but is used for 
slope protection applications or for water 
conveyance applications where water is expected 
to be present only when flowing during storm 
events, for example. The water will be flowing over 
the seam and not back up into the seam ï at least 
to any degree that would be meaningful for these 
applications. This method is also useful in areas of 
high hydrostatic uplift. In locations with high water 
tables, this approach allows seepage through the 
joints without exerting pressure on the joints which 

Continued on next page  

arid regions such as California ï the need to 
preserve water resources becomes increasingly 
important. Water is a vital natural resource required 
for growing crops, raising livestock and for human 
existence within any environment. Historically, 
irrigation canals have played an important role in 
maintaining and transporting water through arid 
regions. Largely, these canals have been unlined, 
earthen canals. Some have been lined with 
geomembrane or concrete or both in an effort to 
extend the life cycle and improve efficiency in both 
preserving and transporting water through the 
canal. Both products are effective ï at least initially 
ï in protecting water resources, but both are 
susceptible to damage and seepage losses ï 
especially when used independently of each other. 
About 5 years ago, the USBR published the results 
of their 25-year durability report1. The study 
concludes that a geomembrane overlain by 
concrete provides the longest lasting protection. 
This paper discusses geomembrane backed 
GCCMs that impart both a geomembrane and a 
high strength concrete layer into a single product to 
provide an estimated lifespan in excess of 50 years 
when designed and installed properly. It will provide 
a brief history of the current ASTM standards that 
are available for specifying GCCM and will focus on 
a case study of a canal over ı mile long where it 
was successfully installed and greatly reduced 
water losses at a cost less than many competing 
technologies.  
 
HISTORY OF GCCMs  
The newest geosynthetics class, now known as 
GCCMs, were first developed in the UK in 2005. 
Their initial use was emergency shelters that could 
be rapidly installed for humanitarian aid projects. As 
the manufacturing process evolved, mass 
production began in 2009 for use in erosion control 
applications. Because they are a new class of 
geosynthetics, many existing ASTM test standards 
were not appropriate to test material that, as 
installed, is pliable, but ends up hardened after it is 
hydrated and cured. Much work has been done 
since those early days to develop test standards to 
support specifying this material. ASTM D8364 
ñStandard Specification for Geosynthetic 
Cementitious Composite Mat (GCCM) Materialsò is 
the overarching test standard (Table 1). The 
standard defines 3 types of GCCM, Type I, II and 
III. They vary by thickness and required values for 
prescriptive test properties. The application (weed 

Application of Geomembrane Backed Geosynthetic Cementitious Composite Mats (GCCMS) to  
Mitigate Water Seepage of Earthen Irrigation Canals 

(Continued) 
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Application of Geomembrane Backed Geosynthetic Cementitious Composite Mats (GCCMS) to  
Mitigate Water Seepage of Earthen Irrigation Canals 

(Continued) 

installed less than 20 years ago ï in 2004. Much of 
the existing concrete was cracked, bulging or 
missing resulting in significant seepage losses 
(Figure 1). The objective of this project was to 
mitigate seepage losses in the irrigation canal such 
that water could be sold to farmers rather than lost. 
Prior to remediation efforts, this ı mile section of 
canal was losing 46 gallons per minute to seepage 
or more than 2,400,000 gallons of water per year 
based on 36 operation days per year. 
Many options were considered for remediation of 
the existing concrete lined canals. Among the 
options considered were replacement of concrete, 
a combination of geomembrane and shotcrete or 
GCCM. The District could not afford to shut down 
the canal for more than two to three weeks as they 
needed to supply water during the irrigation 
season. Ultimately, a Type II GCCM was chosen 
for the rehabilitation of the existing canal. The 
GCCM offered many advantages over the other 
options. The material was more cost effective than 
other alternatives, in part, because the district 
personnel could install the material themselves 
without the need for outside contractors. Using 
outside contractors would have added a level of 
complexity for scheduling, which meant the GCCM 
solution could be installed on a much tighter 
timeline and return the canal to operation more 
quickly. Unlike concrete, the GCCM that was 
chosen is able to withstand differential settlement 
of 12% or more without compromising the integrity 
of the containment solution ï the 12 mil LLDPE 
geomembrane which provided the impermeability ï 
would not be impacted by this level of settlement.  
 

 
 
 
 
 
 
 
 

 
 

could cause damage to the joints or the material 
itself. This method also allows recharge by allowing 
water to seep from the channel back into the ground 
if that is desired.  
There are two other methods available when a 
lower permeability seam is required. This is 
particularly important in applications such as 
irrigation, standing water or potentially 
contaminated water. One of these methods requires 
that an acceptable sealant first be applied to the 
seam and the screws installed through the bead of 
sealant. The downside is that the sealant becomes 
an additional consumable ï driving up the 
installation cost ï and can be messy. The 
anticipated design life may also be impacted by the 
design life of the sealant which is typically less than 
the GCCM. The other installation method to 
decrease permeability is to thermally bond the 
bottom of the top layer to the top of the bottom 
layer. This can be performed with standard thermal 
bonding equipment used for other types of 
geosynthetics. Although GCCMs are innovative, 
their installation and specification is similar to other 
conventional geosynthetics. The same stainless-
steel screws are then used at 4ò centers to account 
for any drying shrinkage and to provide the 
strongest, lowest permeability joint available.  
 
HENRY MILLER RECLAMATION DISTRICT NO. 
2131 (HMRD) CASE STUDY  
Henry Miller Reclamation District No. 2131 was 
formed in FY2000. It works in conjunction with San 
Luis Canal Company (SLCC) to deliver the irrigation 
water and provide drainage to the companyôs 
customers. The vast majority of the delivery facilities 
are now either owned by HMRD or have permanent 
easement. HMRD is in charge of operating and 
maintaining the canals and drains.  
As a member of the San Joaquin River Exchange 
Contractors, SLCC has an annual right of 163,600 
AF in a ñnormalò year, HMRD currently manages 
water services for 45,000 acres of farmland mostly 
in Merced County, CA. They are contractually 
required to deliver 163,000 acre-feet 
(53,000,000,000) gallons of water annually for 
irrigation of surrounding crops. Because this region 
is arid, agriculture would be very difficult without the 
water supplied by the irrigation district. Much of their 
existing canal infrastructure consists of earthen 
canals or concrete lined canals. The earthen canals 
demonstrate problems with seepage and erosion ï 
as would be expected, but many of the concrete 
lined canals are decades old and in disrepair. For 
this particular project, the existing concrete was 

Continued on page 10 

Figure 1. Typical condition of the existing concrete canal  
installed in 2004 prior to remediation efforts. 
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Application of Geomembrane Backed Geosynthetic Cementitious Composite Mats (GCCMS) to  
Mitigate Water Seepage of Earthen Irrigation Canals 

(Continued) 

Continued on next page 

The graphs below (Figure 2) show tension versus 
strain for CCX-M. Immediately after the final crack, 
the top fabric ruptures exposing the underlying 
LLDPE geomembrane.  
 

 
Table 2, is a summary of observed strain and ten-
sile strength for CCX. When the layers above the 
LLDPE backing rupture, this indicates the point at 
which the LLDPE backing is compromised.  
 

 
As mentioned earlier, the USBR study indicated that 
a geomembrane overlain by concrete is the best 
solution for lining canals. This product offered a 2-in
-1 solution ï geomembrane and concrete. Another 
important consideration was the design life. While 
the existing concrete had failed in less than 20 
years, the expected design life of the GCCM that 
was chosen is in excess of 50 years.  
Because the existing concrete was in such disrepair 
the existing material was removed and the canal 
was reprofiled. The rolls were deployed across the 
invert of the canal with a spreader bar and cut to 
length. The canal structure involved gates, valves, 
and existing concrete all of which required mechani-
cal attachments and sealant in order to minimize 
seepage at these connections (Figure 3).  
 

 

The material was thermally bonded, and the seams 
screwed together with stainless steel screws. At the 
end of each day, the material that had been installed 
was fully hydrated. This is an important step in in-
stalling GCCM. It prevents partial pre-hydration re-
sulting from unexpected rainfall or even heavy dew. 
If this were to occur, the upper most part of the con-
crete layer would cure, leaving concrete powder be-
tween the cured layer and the underlying geomem-
brane. While the entire layer would eventually cure, 
during that time, the GCCM would not exhibit the 
strength or durability of a fully hydrated and cured 
GCCM that was expected. The installation of 28,000 
sf of GCCM on this ı mile section (1,440ô) of canal 
took 3.5 days (Figure 4).  

SEEPAGE TESTING  
After installation was complete, the District under-
took seepage testing to measure water loss in the 
canal. As mentioned previously, the seepage before 
remediation was 46 gallons per minute (gpm). The 
test took place over a 4-day period shortly after in-
stallation was complete. To perform this testing, they 
first shut all of the vales within the section to isolate 
it. They estimated evaporative losses using the Cali-
fornia Irrigation management Information System 
(CIMIS) summary of the hourly evapotranspiration 
(ETo) value for the duration of the test. Lastly, they 
factored in the addition of water due to rain events 
(Figure 5). During the test, they measured how 
much water had to be supplied to maintain a con-
stant water level within the canal (Figure 6).  
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Application of Geomembrane Backed Geosynthetic Cementitious Composite Mats (GCCMS) to  
Mitigate Water Seepage of Earthen Irrigation Canals 

(Continued) 

 
RESULTS AND DISCUSSION  
The test results indicate that seepage rate was 
reduced from 46 gpm to 1.75 gpm ï a reduction of 
more than 96%. If these results were replicated 
widely throughout irrigation systems, millions of 
gallons of water ï now lost to seepage ï could be 
saved, sold and used to grown crops.  

CONCLUSIONS  
The District was faced with a problem of dilapi-
dated concrete lined canals which were losing wa-
ter due to seepage losses. This lost water repre-
sents lost revenue that could be gained from sell-
ing this water. They researched many available 
options to remediate the structure. They were con-

strained by cost, ease of installation and time re-
quired to return the canals to service. After explor-
ing all options, they settled on the relatively new 
technology of a geomembrane backed GCCM. This 
solution provided both the durability of a concrete 
surface and the impermeability of a geomembrane 
backing. The USBR decided a long time ago that a 
combination of geomembrane and concrete is the 
best long-term solution for canal lining ï one that 
provides the longest life, the lowest seepage and 
the best protection for water conveyance. Key wins 
to securing federal grants are solutions to address 
water scarcity and preventing saline waterlogging. 
The lining of USCID 2024 Conference 97  
canal assets maximizes the value of expenditure 
towards other irrigation systems such as pump and 
dosing stations.  
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ABSTRACT  

Irrigation districts in the Lower Rio Grande Valley of 
Texas have been experimenting with an assortment of 
synthetic canal lining materials, looking for more cost-
effective methods for rehabilitating old, deteriorating 
canals. The synthetic canal lining materials are 
showing promise, but little information exists on the 
relative performance between 
different products. In 2005, we initiated a program to 
track the long-term effectiveness and durability of these 
lining projects and to document the damage caused by 
such factors as UV damage, animal traffic, intentional 
and unintentional vandalism. A summary of our results 
from the first four years of inspections are presented. 
Inspections for the linings are currently being updated 

for 2009-2010. Additionally, this paper provides 
documentation on canal lining installation and 
maintenance procedures, along with suggested 
considerations when planning a lining project. This 
paper also discusses future collaborative efforts 
underway for the testing and evaluation of synthetic 
canal liners. 

The best performers were the two types of 
synthetic liners (PVC and polyester) with a 
protective barrier of shotcrete, which have shown 
no problems todate. The noticeable difference 
between the two types of liners was the ability of 
the polyester to hold the shotcrete in place on the 
canal sidewalls. The PVC liner required an 
additional support system using a wire mesh 
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