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Bureau of Reclamation Standards and Codes Initiative to Promote 
Water Conservation 

by Clifford A. Pugh 1 and Will Samuel2 

One of the highest priorities in the Bureau of Reclamation is water 
conservation. Reducing the growth of future water demand is critical to 
minimize the need for additional storage capacity to meet future 
demands. Water conservation measures are a cost effective means to 
avert the need for additional construction of storage projects and to 

• 
minimize the environmental impacts. 

The primary objective of the "Standards and Codes Initiative to Promote 
Water Conservation," is to expedite the establishment or modification of 
standards and codes to encourage water efficiency improvements, which 
have positive impacts on water conservation in the urban arena. A 
"Research Review Committee" composed of Reclamation managers and 
research experts from outside Reclamation commented that Reclamation 
involvement in demand side water conservation programs, such as the 
Standards and Codes Initiative, would be very beneficial to reduction of 
future demands on the water supply. 

A Standards and Codes Team (SCT) was established within Reclamation 
in November 1994. Since that time the team has emphasized 
investigation of current activities in the standards and codes arena, by 
working with organizations and individuals and actively participating in 
key activities associated with modifying standards and codes. These 
associations, with organizations such as American National Standards 
Institute (ANSI), the Electric Power Research Institute (EPRI), the 
American Water Works Association {AWWA), the Cooling Tower 
Institute (CTI), the Building Officials and Code Administrators 
International {BOCA), the Metropolitan Water District of Southern 
California (MWD), the International Congress of Building Officials (ICBO), 
the Department of Energy (DOE), and others provide the necessary 
contacts for the team to accomplish study objectives. 

Program Goal 

To initiate and accelerate establishment of standards and codes to 
encourage water efficiency improvements which will have a direct 
positive-impact on water conservation. 

1 Technical Specialist. Hydraulics. Technical Service Center (TSC), Water 
Resources Research Laboratory (WRRU, Denver Colorado 

2 Hydraulic Engineer, Technical Services Center, Water Supply Use and 
Conservation Group, Denver Colorado. 



Standards in Codes 

BOCA publishes a self-instructional workbook entitled "Overview of 
Codes." In this workbook the relationship between codes and standards 
is discussed. 

"A standard sets forth conditions or requirements to be met and 
specifies a method of testing to determine prescribed characteristics of 
materials or products. Standards are generated by design professionals 
and are usually the results of many years of testing and research. 

While codes become law when they are adopted by jurisdictions, 
standards become law only in that they are referenced in the code 
documents. Hence, a standard is not intended to be used as a primary 
law but as a secondary authoritative reference. 

The referenced standards supplement the code text and are an 
enforceable extension of the text. The code relies on referenced 
standards to establish minimum quality and performance criteria for 
materials and methods governed by the code." 

The major emphasis of the SCT has been to work within ANSI and other 
standard-setting organizations to integrate water conserving 
performance standards in the referenced standards. This is the most 
direct way to actually influence the codes since the standards are 
incorporated in the code documents by reference. In relation to the 
1992 Federal Energy Policy Act, rules are written by the Department of 
Energy which will incorporate ANSI standards and add additional rules 
regarding testing and enforcement. The SCT is also working with ANSI 
and DOE to help facilitate writing rules. 

Technical Approach -
The following items were identified along with others as having potential 
for considerable water savings in the standards and codes area and are 
discussed in greater detail below. 

+ clothes washers 
+ plumbing standards, including 

• flapper valves 
• and pressure regulation 

+ cooling towers 

Clothes Washers -
As part of an initial investigation into the water saving potential of 
horizontal-axis (HA) washing machines, Reclamation's Standards and 
Codes Team has been actively participating in The High-Efficiency 
Laundry Metering & Marketing Analysis (THELMA) research effort. One 
of the goals of THELMA is to "identify issues and strategies necessary 
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to leverage a lasting market transformation to efficient clothes washers 
as a demand-side conservation measure." 

This cooperative research project is a direct result of interest expressed 
'by utilities and organizations in efficient residential appliances to 
conserve energy, water, and wastewater through demand-side 
management activities. EPRI is coordinating the THELMA study through 
a "Tailored Collaborative Project." The study is systematically evaluating 
the savings and customer laundering habits and attitudes. Potential 
barriers to market penetration of efficient clothes washers will also be 
evaluated. 

The potential exists for substantial energy, water, detergent, and 
wastewater savings through transforming the market toward the h-axis 
technology. In the United States, washing machines currently consume 
about 22 percent of indoor residential use of about 80 gallons per capita 
per day, or 17 .6 gallons per capita per day for laundering. The h-axis 
machines could reduce the per capita consumption from 17 .6 to 7-8 
gallons per capita per day. In addition to the water conservation 
aspects, the reduced loading on the treatment plants and reduced energy 
consumption are significant factors. H-axis machines currently dominate 
the European market while they represent only 1 to 2 percent of the 
American market. Initial demonstration projects have shown total water 
savings amounting to almost 60 percent. Average total water 
consumption per cycle was 18. 7 gallons for the HA and 60 gallons for 
the existing vertical axis machine in one demonstration project in Seattle. 
Energy savings amounted to 63-73 percent. However, the actual energy 
savings will depend on the water temperature setting since the majority 
of the savings result from heating less water. Extrapolating the 
consumption trends over a full year yields an annual operating cost 
savings of $150 per unit. Undoubtedly, savings resulting from high 
efficiency washers will depend on the washers they replace and the 
clothes washer usage patterns. Results from the THELMA project will 
be u,sed to support development of improved Federal efficiency standards 
and test procedures. New standards and rules which help drive the 
American market toward high efficiency washers have great potential for 
significant water and energy savings. The results of the THELMA study 
should supply realistic estimates of the potential. 

The Program Leader for the Department of Energy's initiative in 
Residential Appliances has informed the SCT that clothes washers and 
dryers have been separated from dishwashers for rules writing purposes. 
The plan is to proceed with development of changes in testing 
procedures for clothes washers and dryers to better document water and 
energy savings. The SCT will participate in a 2-day workshop, 
tentatively planned for fall 1995, to aid in determining a course of action 
which would integrate modified HA testing procedures into a standard 
which would be referenced in Federal regulations under the 1992 Energy 
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Policy Act. The SCT will work with DOE to facilitate development of 
modified test procedures and standard and will participate in the 
workshop. 

For fiscal year 1996 the SCT is working on a plan to collaborate with 
DOE's Oak Ridge National Laboratory in Tennessee on a project to 
demonstrate the water conservation benefits of high efficiency washing 
machine technology. Other possible cooperators include EPRI and the 
American Water Works Research Foundation. This demonstration project 
would take the h-axis machines "beyond THELMA." Specifically, the 
project would concentrate on additional water and wastewater 
conservation aspects of the h-axis machines in specific localities as 
opposed to the broader THELMA objectives. The project would 
demonstrate water and wastewater treatment savings in communities 
where there are acute shortages in water supply and problems with high 
volumes of wastewater. The demonstration would display the beneficial 
effects of the technology for applications in other regions with similar 
problems. 

Plumbing Products and Equipment-
Standards relating to plumbing products associated with reduced water 
consumption will be investigated and Reclamation will participate in 
development of ANSI Standards. Consensus will be sought within the 
appropriate ANSI committees and rule making pursuant to the 1992 
Energy Policy Act (EPAct) will be expedited. Current activities include: 

• Participation in workshops. - Reclamation will participate in joint DOE -
AWWA workshops to debate and discuss the relevant standards, testing 
procedures and other items to be referenced in the Federal rules under 
EPAct. 

• Development of Flapper Life Test Protocol and the necessary test 
equipment. - The prototype test protocol is under development at the 
MWD of Southern California laboratory in Los Angeles. This procedure 
is likely to be the basis for a new ANSI standard procedure to test 
flapper valves for durability and life cycle with varying levels of corrosive 
materials such as chloramines in the water. 

• Additional relevant items such as retrofit standards, under the 
plumbing products and equipment area, will be included in the standards 
work as appropriate. 

Pressure Regulation -
An evaluation will be made of the potential for water conservation 
resulting from modifying codes to limit the maximum allowable static line 
pressure for water closets, urinals, and other plumbing products to 55-
60 lb/in2

• The codes from the major building code organizations in the 
United States such as ICBO and BOCA currently specify 80 lb/in2 as the 
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maximum pressure. We will approach the model code organizations to 
determine how such a change in the codes would be accomplished. 

Modification of product standards for pressure regulating valves on 
residential applications will include the following components: 

• Address the citations in each of the major model codes where line 
pressure is specified. In each instance where line pressure is specified 
determine the effect of lowering the line pressure from 60-80 lb/in2 to 
55-60 lb/in2 

••••••••••••••••••••.••••••••••••••• FY96 

• Identify uses/locations where there is a beneficial application for higher 
pressures, such as high rise buildings where the pressure is needed to 
service the top floors. 

• Determine codes which address new construction and which address 
existing construction and identify how the line pressure issue relates to 
each (by contract.) ............................... FY96 

• Initiate a study to evaluate the water saving benefits of lowered line 
pressure. This study would include a literature search and may include 
side-by-side tests to document the water saving effects. AWWA may 
be interested in collaborating with the SCT and a consultant on this 
study (by contract.) .............................. FY96 

Cooling Towers -
Cooling towers represent a significant use of water, especially in the 
arid west. Cooling towers, evaporative coolers, and once-through 
cooling are the three major categories of water-cooling use. The SCT 
will propose formation of a water conservation subcommittee under the 
Water Treating Committee in the Cooling Tower Institute. The 
possibilities for improved federal efficiency standards will be investigated 
through this working group .......................... FY96 

Conclusions 

Cooperative efforts and possible written agreements will be formed with 
other agencies involved in water conservation standards and codes, 
including AWWA, DOE, EPRI, ANSI, MWD, and others. Contracts will 
be pursued with experts and organizations pursuing new avenues in 
water conservation standards and codes. 

The gap between urban water supply and demand continues to grow 
which results in the need to develop new water supplies. It is, therefore, 
very critical that progress is made toward balancing water supplies with 
future demands if we expect to be in a better position to meet future 
water supply challenges. 
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