
CEWG WATER DOSSIER 
April 25, 2007 

Prepared by Stephen Littlejohn, Facilitator 

 
I prepared this dossier for the Community Environmental Working Group to 
summarize information gathered from interviews and other sources as part of the 
Group’s water-research effort.  It includes (1) a variety of documents and 
websites containing information relevant to water issues; (2) a summary of a 
panel discussion by water experts held at the regular CEWG meeting on April 18, 
2007; (3) a presentation by Frank Robinson delivered to the Community Advisory 
Panel on December 15, 2005; (4) the executive summary of the 2000 water 
report presented to MRGCOG, and (5) the most recent Intel water summaries. 
WATER DATA, WATER USE, AND AQUIFER IMPACTS  
The following sites provide water data: 

USGS water data at http://waterdata.usgs.gov/nm/nwis  (ref. Jess Ward, 
District 1 Supervisor, Water Rights Division, OSE) 

OSE “Waters” database  at www.ose.state.nm.us  (ref. Jess Ward, District 
2 Supervisor, Water rights Division, OSE) 

Report:  “Water Use by Categories in New Mexico Counties and River 
Basins, and Irrigated Acreage in 2000” (ref. Cheri Vogel, State 
Conservation, OSE) 

1994 Intel Order of the OSE (See appendix) 

2004 Water Allocation from OSE (See appendix) 

2006 Water Allocation from OSE (See appendix) 

Report:  “Historical and Current Water Use in the Middle Rio Grande 
Region,” prepared for the Middle Rio Grande Council of Governments, 
June, 2000 (See appendix) 

Book by Barbara Rockwell, Boiling Frogs.  See especially p. 95. 

RETURN FLOW CREDIT 
The general procedure for quantifying withdrawals and depletions is outlined on 
p. 55 of “Water Use by Category” (2003).  At Intel the methodology is as follows:  
“Intel meters all water coming into the site.  This includes both utility system 
water entering the site and the Intel well production water.  Intel also meters the 
sanitary sewer effluent leaving the site that is in proportion to the amount of Intel 
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well water production divided by the total amount of after brought on to the Site.” 
(Intel Annual Report, 2006—See Appendix) 

WATER PLANS 
For relevant water planning documents, see: 

http://www.waterassembly.org/archives/MRG-Plan/C-
Summaries/Rio%20Grande%20General%20Summary.pdf 
 

http://nmh2o.sandia.gov/ExTrainSD/SDWelcome.asp 
 
 
http://www.ose.state.nm.us/PDF/Publications/StateWaterPlans/swp-2006-06-progress-
report.pdf 

WASTEWATER RESOURCES 
For wastewater information, see NMED website at  

www.nmenv.state.nm.us/fod/liquidWaste   (ref. Dennis McQuillan, 
Environmental Health Division, NMED 

PANEL DISCUSSION HELD APRIL 18, 2007 
Panelists:  

 George Schuman, NMED’s Water Quality Department 
 John Hawley, a hydrogeology consultant  
 Larry Webb, Director of Rio Rancho Utilities 

 
George Schuman started the session with a discussion on gray water.   

 In 2003 the water quality act was amended to allow for the use of gray water 
without a permit.  The legislature put very specific requirements into the act 
that any daily discharge of gray water of less than 250 gallons does not 
require a permit.  However, the discharge must meet certain requirements.  
If someone wanted to discharge more than 250 gallons per day, they must 
submit information to the department (the same information that would be 
required to obtain a permit. 

 Which regulations apply depend upon whether you have a liquid waste 
disposal permit or a ground water discharge permit, or no permit at all if the 
property is served by a city sewer. There are two different sets of regulations 
that deal with domestic waste from a residence and the differences are 
based on daily discharge volume.  Liquid waste disposal and treatment 
regulations apply to homes not served by city sewers and the design flow is 
less than 2000 gallons per day.  In cases where the discharge is greater 
than 2000 gallons, the water quality control regulations apply, which are the 
regulations that Mr. Schuman works with. 

 The requirements are basically the same, because state statues specify 
what must be done, but the liquid waste disposal and treatment regulations 
apply additional requirements on top of what the statute requires.  That was 
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done to comply with other liquid waste disposal requirements within their 
regulations.   

 Mr. Schuman gave a definition of gray water.  Any domestic waste water 
generated in a residence, excluding toilets, kitchen sinks, dishwashers, or 
washing machines that have come in contact with diapers.  Anything that 
might have picked up pathogens is excluded from the gray water stream. 

 Lane Kirkpatrick asked how much waste is being discharged and how does 
the state monitor the quantity.  Mr. Schuman said it couldn’t be monitored.  
Studies have shown that septic systems can contaminate the ground water.  
Mr. Kirkpatrick responded that such contamination was not caused by gray 
water.  Mr. Schuman agreed. 

 Mr. Pineda asked what were requirements of gray water use.  Mr. Schuman 
responded: 

o The first requirement is to have a facility that segregates gray water 
from the black water and must have an overflow into the septic or 
city sewer system.   

o Any storage tanks that collect gray water must restrict access and 
prohibit the growth of mosquitoes.   

o The system must be sited outside of a flood plain.  
o Gray water may only be applied where the depth to ground water is 

greater than five feet.  
o Gray water piping must be identified as carrying gray water.   
o Gray water must be used on the site and not be allowed to run off 

the property.   
o Ponding of gray water is not allowed, nor is it allowed to be sprayed 

or be discharged into a watercourse.  
o These are the requirements that were contained in the changes to 

the water quality act. 
o Gray water cannot be stored for more than 24 hours before it is 

discharged. 
o Gray water may only be used for irrigation or composting. 
o It may not be used for food plants except for fruit and nut trees. 
o It must be discharged to a mulched surface area or an underground 

distribution system. 
o It may not be discharged within 100 feet of a water-course or 200 

feet of a public water supply line. 
 Mr. Kirkpatrick asked whether Mr. Schuman was in a position to give a 

perspective on what has happened to water quality in the past five years.  
Mr. Schuman responded in the negative.  The Water Quality Bureau has 
never been given the budget for regional surveillance of quality.  Mr. 
Kirkpatrick then asked whether the Bureau was primarily responsible for city 
system water quality.  Again, Mr. Schuman responded in the negative.  The 
Water Quality Bureau is responsible for enforcing the water quality control 
regulations, which contain three components: the reporting and cleaning up 
of spills, a discharge permitting program for anyone who discharges 
effluents, and an abatements program to clean up ground water 
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contamination.  Mr. Kirkpatrick asked to what degree the Water Quality 
Bureau had control over the drilling of wells and the quality of that water.  
Mr. Schuman said they had little or no control.  The regulations contain 
standards for water quality and it is assumed that if the standards are met, 
the water is safe to drink.  If the water quality standards are not met, the 
Water Quality Bureau has no authority to prevent that well’s use.  The 
Bureau would warn people that the standards are exceeded, but it could not 
prohibit the drilling or use.  If the standards were exceeded because of 
contamination, the Bureau could ask the Office of the State Engineer to 
prohibit drilling of new wells in the contamination plume.  The OSE could do 
that through an order, but the OSE is reluctant to use those orders. 

 Larry Webb stated that Rio Rancho was not considering implementing an 
ordinance on gray water because it wasn’t economically feasible to use it for 
residential use.  The only sources of gray water were showers or bathtubs 
and bathroom sinks.  There was also no cost effective way to enforce any 
regulations.  

 Mr. Webb also said that if the City knew ground water was contaminated, 
they would not allow the drilling of a well in that area. 

 Mr. Schuman clarified that the enforcement limitations of the Water Quality 
Bureau did not restrict municipalities from prohibiting drilling in their 
jurisdictions. 

 
John Hawley provided an overview of his activities in developing models of the 
Rio Grande basin starting in 1991.  He ran an environmental and engineering 
geology program for the Office of the State Geologist through New Mexico Tech 
in Socorro.  Albuquerque tasked his group to develop a model of the aquifer in 
1992 that was used by the US Geological Survey to build a numerical model to 
assist with management of the aquifer.  In 1992, the Bureau of Reclamation 
provided a contract to look at the whole Albuquerque basin, from Cochiti dam to 
San Acacia.  The contract had them look at elements of geology that control 
ground-water recharge, flow, storage, and quality from a geologic point of view.   
 There is a major rock formation called the Yeso Formation, which is Spanish 

for gypsum.  Water that flows through that formation is high in calcium 
sulfate.  That has an affect on the quality of the water. 

 Everyone is concerned with arsenic and this aquifer system has teetered on 
the verge of EPA standards for the amount of arsenic.  Especially since the 
standards were reduced from 50 parts per billion (ppb) to 10 ppb. 

 Dr. Hawley has monitored deep wells (1500 feet or more) in the 
Albuquerque area since 1992 collecting baseline data.  He pointed out that 
the Corrales aquifer is shallow (within 50 to 100 feet of surface near the river 
flood plane).  There are several different aquifers in the Albuquerque basin 
and the geology is different in the different aquifers.  Researching the 
aquifers is a science that uses many different techniques to understand the 
characteristics of each aquifer.  Cuttings from the drilling, electrical 
properties, as well as radioactive properties help to characterize the different 
aquifers.   
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 Intel has shared all the information from their monitoring and production 
wells.  Other corporations have laid their cards on the table as well.  The 
only ones that didn’t, were the people involved with the Superfund site west 
of the airport, due to litigation.  As a general rule, everyone has shared their 
information.  Mr. Webb added, however, that the Pueblos generally do not 
share data. 

 All of the information resulted in a series of geologic maps that show the 
different aquifers (the maps were shown on the wall at the meeting).  The 
maps show the Rio Grande river, the basalts of the Albuquerque volcanoes, 
the Santa Ana volcanic field, and the Sandia mountains on the east.  Rio 
Rancho is right in the middle, with the Arroyos de las Montoyas to the north 
and Arroya de las Caldecias to the south.  Corrales is right by the Rio 
Grande floodplain. 

 There have been about 20 deep wells drilled for testing.  The deepest, near 
Isleta Pueblo is 21 thousand feet. Several wells have been drilled between 
15 and 20 thousand feet, through the complete basin fill.  The data has 
provided a good three-dimensional geologic picture of the basin. 

 The answer to question seven in the CEWG’s list of questions, “Are certain 
features of the aquifer’s hydrogeology particularly important in the answers 
given?” [to the rest of the CEWG’s questions], is yes.  The answers to 
almost all the questions have a hydrogeologic component. 

 Focusing on the Intel area, new wells have been drilled into deep aquifers 
and those aquifers have been characterized by using carbon-14 radioactive 
dating methods.  The water in those aquifers is 20 thousand years old.  By 
contrast, the water in the Corrales aquifers is just days old.  Intel is 
producing water from completely different and much deeper aquifer systems 
than the Corrales aquifer and most of the other city wells. 

 Mr. Pineda asked for a layman’s explanation of how many wells Intel has, 
how deep are each of the wells, how much water are they drawing from 
each well, and do they plan to drill more wells.  How does this affect the 
level and quality of water in the aquifer?  What effect are they having with 
their effluent or discharge water? 

 Mr. Kirkpatrick asked whether Intel’s pumping has brought down the water 
table around Corrales?  Mr. Webb answered Mr. Kirkpatrick’s question.  The 
Corrales communities’ aquifer is not connected to the same aquifer that Intel 
is using.  The Corrales aquifer has dropped some 50 feet in the past few 
years, but the studies show that the drop is due to the increased population 
and the quadrupling of wells in Corrales.  Any flow between the Corrales 
aquifer and the aquifers that Intel and Rio Rancho use would occur over a 
period of 400 to 1000 years, if at all. 

 Mr. Kirkpatrick clarified that the Corrales aquifer and the aquifers used by 
Intel are separate and distinct. 

 Mr. Webb pointed to the maps and discussed how the faulting separated the 
different aquifers.  There was a 6 year, $36M USGS study to understand the 
geologic structure in the Albuquerque, basin.  His question to the USGS was 
how much water is left.  Their answer was “they don’t know. The geologic 
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structure is fractured and the issue that complicated”.  According to Senator 
Domenici, this is the most studied river region in the United States.  
Complications include such things as saline content, mineral content, and 
the clay structure. 

 Dr. Hawley explained how the faults separate the different aquifers.  The 
region is highly stratified.  This can be seen in the bluff near the high school; 
red and white beds can be seen, some with river gravel some without.  If 
you go 200 – 300 north of the school down in the arroyo you will see those 
same beds offset by 30 feet. 

 Mr. Bartlit asked whether Dr. Hawley was saying the faults joined aquifers 
together, or did they separate aquifers.  Dr. Hawley responded that they 
tend to partition aquifers, however the faults are not totally impermeable.  
The levels in some aquifers are falling.  There is a huge cone of depression 
under Albuquerque from the river in the west to Wyoming Blvd in the east; 
from Sandia Pueblo in the north to beyond Kirtland AFB in the south.  This is 
caused by Albuquerque Municipal Water District pumping. Mr. Kirkpatrick 
asked whether that meant Albuquerque was pulling more out than they were 
putting back in, to which Dr. Hawley responded yes.   

 Mr. Bartlit asked whether any of that was due to Intel.  Dr. Hawley said no, 
not directly.  Everyone pulling out of the aquifers in the Albuquerque basin 
contribute something to the problem.  Mr. Bartlit asked what percentage did 
Intel contribute?  Dr. Hawley responded, probably half of one percent or 
less.   

 Mr. Webb pointed out that no one can tell, because to understand the 
percentages, it is necessary to have everyone’s input.  The Pueblos do not 
report how much they take out of the aquifer.  That means it is impossible to 
calculate the number. Mr. Bartlit asked “if you leave the pueblos aside, and 
just consider the public, agriculture, and Intel, how do the numbers come 
out?”  Mr. Webb responded that you can’ leave the pueblos out of the 
equation.  They are in the business of growing grass for soccer fields and 
golf courses and no one knows how much water they are taking out of the 
aquifer.  Municipalities are probably taking the most, but with their 
agriculture and golf courses being more popular on the pueblos, no one can 
say for sure what roll the pueblos play in drawing down the aquifers. 

 Mr. Littlejohn provided some numbers from the State Engineer’s Office, “The 
Water Use by Categories, 2003” document.  The numbers are broken down 
by county and the aquifers span county boundaries so it is difficult to 
correlate the numbers.  Sandoval county showed industrial groundwater 
withdrawal is 3.82 percent of the total, industrial depletion of the aquifer is 
4.5 percent, and 1.65 percent of total depletion.  Since Intel is one of the 
biggest industries in Sandoval County, it probably influences the industrial 
fraction heavily.  Intel also buys water from the city, which would not be 
represented in these numbers. Mr. Webb pointed out as well that those 
percentages are not accurate because no one knows how much water the 
Pueblos are removing from the aquifer.  Mr. Littlejohn asked Larry Webb 
how much water Intel purchases from the City.  Mr. Webb responded that 
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Intel used around 400 acre-feet of water per year, depending on their 
production rates.  They were not the largest users.  Rio Rancho itself was 
the largest user, followed by the Rio Rancho school system.  Intel is number 
three. 

 Dr. Hawley said that agricultural water use, such as a 2000-acre alfalfa field 
will use as much water as Intel in a year’s time. Hugh Church asked about 
golf course’s water use.  Mr. Webb said he remembered the Rio Rancho 
golf course using around 200 acre-feet per year, but they were very 
conservative when compared to other golf courses in the area. 

 The question was asked whether there was a cone of depression under Rio 
Rancho similar to that under Albuquerque.  Mr. Webb said there was.  It was 
a smaller cone of depression, but it was there.  Mr. Kirkpatrick asked Mr. 
Webb to quantify it.  Mr. Webb responded that the cone of depression did 
result in some subsidence, but it was on the order of a fraction of an inch per 
year and that it rebounded.  This has been confirmed using satellite data.  It 
is nothing like the subsidence seen in Phoenix, Houston or Las Vegas, NV, 
which is larger and consistent.  Eventually, the subsidence will increase, but 
that we are in a critical management area.  If the water level in any well 
drops by more than 2 ½ feet per year, the permit requires that well be shut 
down until the water level recovers. 

 Mr. Pineda asked what steps would the city take if the situation went from 
critical management scenario to crisis management?  Would they curtail 
Intel’s use?  Dr. Hawley suggested that they should look at agricultural 
applications because agriculture uses hundreds of times more water than 
Intel.  Most of the agriculture happens downstream.  Mr. Pineda suggested 
that industry should be curtailed first.  Dr. Hawley reminded the group that 
industry was a very small player and would not make a large impact. 

 Dr. Hawley pointed out that the whole community is actively working to 
conserve water.  He also pointed out that Intel does not consume water.  
The water exiting from Intel is so pure that it needs to be mixed before it is 
discharged.  He went on to say that 50 percent of the water used by 
Albuquerque and surrounding communities is put back into the river as 
effluent from waste treatment plants. 

 Mr. Kirkpatrick asked whether there was any relationship between the wells 
in Corrales and the wells being used by Intel.  Dr. Hawley responded that 
the 300-foot wells in Corrales were 600 to 800 feet above the level of the 
aquifer used by Intel and it was separated by several layers of impermeable 
clay.  Any impact would be very long term.  The changes that Mr. Kirkpatrick 
is seeing in his well is due to changes in the river basin.  Mr. Kirkpatrick 
asked whether the people in Corrales or in Rio Rancho using private wells 
were being affected by what Intel is pumping out of the aquifer?  Mr. Webb 
interjected that there were domestic wells in Rio Rancho that were a 
thousand feet deep.  He pointed out that before Intel got permits for their 
production wells, they had to drill monitoring wells to verify that the 
production wells were not pulling down the aquifer.  After monitoring them 
for five or so years, the Office of the State Engineer said Intel had proven 
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their point and they could abandon the monitoring wells.  Intel came to the 
City of Rio Rancho and asked whether the city wanted to take over 
management of the wells.  The wells are worth about $300 thousand apiece 
and still provide important data on the aquifer. 

 Mr. Kirkpatrick offered that the people of Corrales were concerned that if the 
aquifer that they were using ran dry, the value of their houses would 
plummet.  The average citizen does not know that the aquifers are 
separated.  Mr. Webb pointed out that the people of Corrales were their own 
worst enemy.  With the ever-increasing population putting pressure on the 
relatively shallow aquifer, it is possible the aquifer could drop enough that 
people would be without water.  He suggested that a city water system could 
help alleviate that problem. 

 It was pointed out that the average citizen viewed the aquifer as a single 
entity and that Intel’s claim that they were not drawing down the aquifer was 
based on the fact that they had “the longest straw”.  The scientists need to 
correct that misperception.  Dr. Hawley said they had been trying to do that 
for some time.  The USGS completed their study in 2001 and reported out, 
but that people were distracted in 2001 by 9/11.   Data is still being 
collected.  The state has had workshops to try and explain the results but 
with limited success.   

 Mr. Bartlit asked whether there are wells in Rio Rancho, Corrales or 
Albuquerque that have been shut down due to contamination from Intel or 
other sources?  Mr. Webb said not to his knowledge.  There were two New 
Mexico Utility wells (a private utility) that they had to move because they 
were in the Spartan plume, which is a Superfund site.  Intel’s waste-water is 
discharged into the Albuquerque system that is downstream of Corrales and 
Rio Rancho. 

 Mr. Bartlit asked about spills in the Intel plant.  Mr. Webb said that all water 
that is collected on the Intel plant is collected at a single point.  That point is 
continuously monitored and to his knowledge had never detected any 
contamination. 

 Mr. Littlejohn asked the panelists about changes in water quality, and Mr. 
Kirkpatrick asked whether drawing the water table down in an aquifer would 
decrease the quality of the water being pumped out?  Mr. Webb said the 
most likely source of contamination is poor quality domestic well 
construction.  If water from a septic system finds a poorly constructed well 
shaft, the water will find that path down the shaft and contaminate the 
aquifer. 

 Roberta King asked about two Rio Rancho wells that were shut down a few 
years ago because of contamination.  What was the contaminate and what 
was the source?  Mr. Webb answered the wells were shut down because 
they did not meet the standards for water quality.  Both wells were high in 
arsenic.  The standard for arsenic was changed in 2006 from 50 mg/ml to 10 
mg/ml, putting the wells over the standard.  Arsenic is not a man-made 
contaminate, but a naturally occurring minerals in the water from volcanic 
action.  All wells on the west side and Albuquerque have arsenic content.  
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Pumps 13 and 9 are the pumps that were shut down.  Water quality did not 
change, the regulations changed.  Pump 9 is still being pumped periodically. 
There is a debate in Congress and within the EPA what the standard should 
be.  The perception of risk is changing. 

 Ms King said that several years ago “Rio Rancho used to put out a report 
that told which wells were where and what their mineral contents were.  
They no longer do that.”  Mr. Webb corrected her, saying that it was a 
Federal requirement that the information on each well be published once a 
year, prior to June 1st.  The report does not have the analytical data on each 
well, but it does contain the maximums from the system. 

 Mr. Pineda stated that the arsenic was not put into the aquifer by man.  He 
asked whether the panel could expand on this.  Dr. Hawley said it was 
naturally occurring arsenic in the water.  There is a paper put out by 
Christian Dawton with the EPA in the Las Vegas region talking about public 
perception of water quality.  He has determined that there are two effects: 
the placebo effect, where people get a pill or treatment and are cured 
because they believe the pill works.  The other effect is the nocebo effect 
where a person is getting sick because they are unhappy and disturbed.  
The effect is real.  Mr. Webb stated that public water is higher in quality than 
bottled water. 

 Mike Williams asked about variability in the Pojoaque valley with differences 
in uranium.  Is it the same with arsenic?  Arsenic is not associated with the 
volcanic basalt, it comes from the volcanic regions with high silica content, 
such as the Bandolier tuft, or materials associated with the Jemez Caldera.  
Riolite is the material that under alkaline conditions tends to release minute 
amounts of arsenic precipitate.  In contrast, the water coming out of the 
Tijeras aquifer has no arsenic because it is surrounded by granite.  Quality 
in well water is variable between wells in the same aquifer due to differences 
in the local geology. 

 Mr. Kirkpatrick asked how the Rio Rancho & Intel aquifers are getting 
recharged?  What is the source?  Dr. Hawley provided a detailed description 
of how water can flow laterally through aquifers based on differences in 
pressure between the aquifers.  The aquifers are in many cases old 
riverbeds that have been cut off due to geologic activity. 

 Mr. Pineda asked how many years it would take to completely recharge the 
aquifers?  Dr. Hawley reminded everyone that this area has been in a 
drought for the past 12 thousand years and that the aquifers would be 
recharged during the next ice age. 

 Mr. Pineda asked why the cities and counties continue to push for growth?  
Dr. Hawley responded that people don’t manage water resources well 
enough.  Mr. Webb added that a study done by the census bureau, the 
anticipated growth would mean a population in the greater Albuquerque 
area of over 600,000 by 2050, with half of that in Sandoval County.  There is 
nothing that can be done to stop that influx.  Most municipalities in the 
sunbelt face the same problem.  People like living in Albuquerque and Rio 
Rancho.  The number one immigrants to Rio Rancho are Albuquerque 
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residents. The growth can’t be curtailed so there are other potential 
solutions.   

 There are plans to start reusing the effluents from waste-water.  The waste-
water plants are being built that will allow the injection of cleaned and 
purified wastewater back into the aquifer.  Mr. Webb’s example of why you 
cannot manage the growth was to say that there was enough water provided 
everyone that came to Albuquerque after 1962 had to leave.  It is just not 
feasible to limit growth in that manner. 

 
REPORT ON INTEL’S WATER USE—PRESENTATION DECEMBER 21, 2005 
Frank Robinson, an employee with 13 years at Intel, provided an overview and 
answered questions regarding Intel's water use. A copy of Frank’s presentation is 
attached in the appendix. 

 Several Intel facilities are located in very arid areas so the company has 
placed an emphasis on water reduction and conservation.  

 The target water usage rate is 3.9 million gallons per day without 
conservation.  

 Wastewater goes to the City of Albuquerque Wastewater Treatment Plant 
and is discharged after  

 treatment.  
 Prior to 1995 100% of water used was fresh water.  
 Conservation - Use xeriscape to reduce irrigation water use which saves 55 

gpm (gallons per minute).  
 Reclaimed - using wastewater in other applications.  
 Ultra pure reclaim water is used in the cooling towers/scrubbers 770 gpm 

reduction.  
 Improve efficiency of reverse osmosis process used to create ultra pure 

water from 50% to 85-95%.  
 New Mexico is the only plant to build HERO system which saves 328 gpm = 

3.05 million gallons per day.  
 The goal is to keep to the commitment of 3.9 million gallons per day even 

with plant expansion.  
 3.1-3.9 million gallons per day - % from Rio Ranch vs. % from wells.  
 Working Group Questions and Comments:  
 Is there monitoring of water quality and water levels beyond the plant? 

Response: Initial monitoring was done before state well permit was issued.  
 All of Corrales is on wells. What is the interaction between Intel and all other 

wells? What is the quantity and quality of the water before and after Intel? 
Response: We will need to bring in others agencies to help respond to these 
questions.  

 Is Intel reinjecting wastewater? Response: No. Intel was approached by the 
City of Albuquerque and participated in the city's feasibility study to reinject 
water. The project was determined to be feasible but capital costs were very 
high so the project did not move forward. Intel does not reinject water into 
the aquifer in New Mexico.  
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 Is there a positive financial return to conserve? Response: Generally it is 
cheaper to use fresh water than water conservation. The cheapest source of 
water in most states is groundwater. However, Intel is continuing to look for 
ways to conserve water because it is the right thing to do.  

 What are the water limits in the Albuquerque permit? Response: Intel has 
pretreatment requirements. Albuquerque monitors.  

 Are metals and hydrocarbons in the water? Response: Yes.  
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APPENDIX 
INTEL WATER MANAGEMENT PRESENTATION 
SHOMAKER REPORT 
INTEL SUMMARY, 4-12-06 
INTEL SUMMARY, 9-23-06 
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WATER PRESENTATION 
December 14, 2004 

Slide 1 

Intel and Water Conservation

Frank Robinson
Facilities Process Engineering Supervisor 

Intel Corporation – New Mexico
Copyright Copyright ©© 2003 Intel Corporation.2003 Intel Corporation.

Community Advisory Panel (CAP) 
Presentation
December 14, 2004

 

Slide 2 

2

Agenda

• Problem Statement 
• Definitions 
• Breakdown of water use at Intel and 

Middle Rio Grande
• New Mexico Water Management 

Initiatives
• Questions/Discussion
• Backup Slides

 

Slide 3 

3

Problem Statement

• Water is an emerging global and local 
issue 
– Issues vary by geography
– Our #1 environmental perception concern

• Few water conservation projects have a 
positive financial return

• Challenge: do the right thing while -
– Addressing public concerns 
– Making sound business decisions 
– Managing risks (process, supply, flexibility, etc.)  
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Slide 4 

4

Global Access to Fresh Water 
a Growing Concern

 

Slide 5 

5

Water Management Definitions
• Total Water Requirement 

– Sum of fresh water and water offset by fresh water savings activities.  
Provides a parameter of fresh water use if no water management was 
in place.

• Total Fresh Water Use 
– Potable or fresh water from an outside source (private or governmental 

entity) or on site sources (wells, reservoirs, etc.) used on an Intel 
campus

• Fresh Water Savings
– Using less fresh water at an Intel facility, or returning water to a potable 

water source, thereby making water available for other community uses.  
• Recycle Water

– Industrial wastewater that is captured, treated and reused in the same
application or system. 

• Reclaim Water
– Industrial wastewater that is captured, treated and reused in a different

application or system. 
• Reuse Water

– The sum of recycle and reclaim water 
• Grey Water 

– Sub-set of reclaim which is non-potable treated effluent water from a 
municipal or private wastewater treatment facility or other accepted 
non-potable water source  

Slide 6 

6

Rio Grande Basin Water Data 
1995

Data source: New Mexico State Engineer’s Office

RR campus is 0.16% of Rio Grande River basin water use

2,3001,8191,515Population (000)

2010 
est.

20001990New Mexico

100%1878TOTALS

347Other - self 
supplied

127Mining
12219Municipal Supply
16309Evaporation

68%1276Ag Irrigation
%MGDSector 1995
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Slide 7 

7

Sandoval + Bernalillo County Water Data 
2000

• RR campus is  1.2% of Sandoval + Bernalillo County water use
• 3% savings in two county irrigation or municipal = 1 RR campus

100%261TOTALS
512.9Other - self supplied

27.5Domestic - self 
supplied

49.2Reservoir 
Evaporation

44114Ag Irrigation
45%117Municipal Supply
%MGDSector 2000

Data source: New Mexico State Engineer’s Office
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Typical Semiconductor Fab Water 
Use
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Water 
Use

Ultra-pure water

Cooling towers

Domestic, others

Irrigation

Scrubbers

Application
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Slide 10 
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Slide 13 Simplified Water Model Simplified Water Model –– with Conservationwith Conservation
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New Mexico Water Management 
Performance
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Strategy to DateObjective: Enable flexible expansions while meeting our 
commitments

Tactics:
• Improve Water Use Efficiency = Reduce water demand

– Tool selection: 200mm (P860)  300mm (P1260/62) resulted in a >35% reduction 
in water use per in2 of silicon

– Increased operating efficiency has saved  >15B gallons since 1998
• Water reuse/conservation in new fab design (BKM)

– Past: Once-through
– Level 1:  Reclaimed UPW as industrial water (Ultra-pure Reclaim – URW)
– Level 2 (D1D): URW + Intense heat recovery (reduce cooling tower evaporation)

• Extended water conservation technology to fit local situation (Water quality, 
regulations, climate, community) 
– Build baseline water database and models
– Standard technology “toolbox” for projects beyond BKM 
– Incorporate BKM systems in new construction 

• Infrastructure positioning
– Development agreements with local authorities to enable future water management 

plans
• Goal: offset 25% of fresh water demand by reclaimed water and 

increased efficiency
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Water Reuse BKMs

• Current boundary condition – UPW is supplied by fresh water only
• Water reuse approaches

1:       Reclaim onsite: URW reclaimed for industrial water, Treated 
industrial water

2.       Production/use efficiency: Increase RO efficiency, process 
equipment efficiency, intense heat recovery, landscaping improvements 
(xeriscaping)

3:       Reuse off-site: Irrigation (F18), re-injection (OC)
4 R l b k t UPW F17

. UPW in Fab
(2) AWN

Industrial Water 
Uses (2)

Fresh
Water

POTW

Fresh makeup

Contaminated

Clean rinses
(URW) (1)

Treat
Industrial
Water (1)

RO

Evaporation

(2)
Recycle
to UPW

(4)

(3)

Underlined = D1D BKM

Need to balance water
conservation and 
environmental limitations
in wastewater disposal

(OC reuse of OMG water)

Avg. Fab uses 0.75 – 1.0 MGD

 

Slide 19 

19

Future Opportunities

5 - 10%
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Water 
Use

Ultra-pure 
water
Cooling 
towers

Domestic, 
others

Irrigation

Scrubbers
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n

• Tool use reduction
• UPW efficiencies

• Process goal
• UPW reuse

• URW
• Intensive heat recovery

URW

Conservation
• Off site reuse
• Community projects

Current BKMs Future Opportunities

Conservation

Reuse treated 
effluent – HF, 
SCW, ammonia, 
etc.

As we reach a point of diminishing returns for internal reuse,
more focus will shift to process and external opportunities
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Intel
Rio Rancho

campus
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Intel New Mexico Water 
Conservation History

• In 1994, 3.7 million gallons of fresh 
water were consumed per day

• Site manufacturing expansion 
models predicted as high as 16 
million gallons per day in the future

• Community and internal concern 
over impact to local water supply 
moved Intel to adopt a dedicated 
Industrial Water Management 
Program
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What Solutions were 
implemented?

• 1994 – 1st Intel Water Reuse Systems
– Treated Industrial Water system implemented
– UltraPure Reclaim Water system designed into 

Fab 11
• 1995 – Improved Water Efficiency Project

– Antiscalent chemicals piloted on RO system raise 
recovery to 65%

• 1996
– High Efficiency Reverse Osmosis (HERO) system 

is successfully piloted 85% RO recovery 
• 1997

– HERO is funded and construction begins
• 1999

– HERO is operational. RO recovery at 85%
– Process Reclaim Water (PRW) system piloted

• 2000  

Slide 23 
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Q2/04 WATER INDICATORS
Fresh Water Savings Percentage for Site, ATM Total, and Corporate Total
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HISTORICAL AND CURRENT WATER USE 
IN THE MIDDLE RIO GRANDE REGION 

 
EXECUTIVE SUMMARY 

 
The Historical and Current Water Use in the Middle Rio Grande Region project 
was carried out under a Professional Services Agreement between John 
Shomaker & Associates, Inc.  (JSAI) and the Middle Rio Grande Council of 
Governments (MRGCOG), working in cooperation with the Middle Rio Grande 
Water Assembly. This project is part of the Middle Rio Grande regional water 
planning process and is supported by funding from the Interstate Stream 
Commission (ISC). The project follows the ISC’s Regional Water Planning 
Handbook (1994)  and requirements of MRGCOG and the Middle Rio Grande 
Water Assembly Water Demand Working Group.   
 
The Middle Rio Grande Region, as the term is used herein, encompasses the 
portion of the Rio Grande valley from Cochiti Dam south to the southern 
boundary of Valencia County.  Almost all of three counties, Sandoval County, 
Bernalillo County, and Valencia County, as well as a small portion of Torrance 
County, are located within the region. Eleven tribal jurisdictions and twelve 
municipalities (including Albuquerque, the largest city in New Mexico) are located 
within the region. The Middle Rio Grande Region is subdivided into three 
subregions according to major watershed boundaries: the Rio Puerco, Rio 
Jemez, and Middle Rio Grande Valley (MRGV) (Fig. 1A in report).  
 
The study includes a compilation of water-use data from many sources. These 
sources include publications and publicly-available data from the New Mexico 
Office of the State Engineer (NMOSE), the U. S. Bureau of Reclamation, the 
Middle Rio Grande conservancy District (MRGCD), as well as publicly-available 
data from the U.S. Geological Survey, the City of Albuquerque, and numerous 
other public water suppliers. The historic and current water-use data found in 
these sources were divided into specific water-use categories, as defined by the 
NMOSE and the Interstate Stream Commission (ISC). 
 
Water-use data are presented in the form of withdrawal, water pumped from 
ground water or diverted from surface water, and consumption, consumptive use, 
or depletion, which is water that is removed from the surface- and ground-water 
systems via evaporation, transpiration, or other processes. All water quantities 
are expressed in acre-feet, the volume of water necessary to cover an acre to the 
depth of one foot. There are 325,851 gallons in an acre-foot of water.  
 
In 1995, within the study area, riparian vegetation accounted for 29 percent of 
consumptive use; irrigated agriculture, 28 percent; public water supply, 25 
percent; open-water evaporation, 16 percent; and all other consumption 
categories fill out the remaining 2 percent of water consumption. Total 
consumption in 1995 was about 340,000 acre-feet.   
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The amount of water withdrawn each year in Sandoval, Bernalillo, and Valencia 
counties combined is about 600,000 acre-feet. Roughly half of those withdrawals 
are for irrigated agriculture, and one quarter is withdrawn for public water-supply 
systems in the region. Sixteen percent of withdrawals are by riparian vegetation, 
and 9 percent represent open-water evaporation.   
 
Water is supplied to the different categories from either ground- or surface-water 
sources.  Irrigated agriculture derives its water mostly from the Rio Grande. 
Water diverted to, but not consumed by, irrigated agriculture either returns 
directly to the surface-water system or seeps into the shallow ground-water 
system. Open-water evaporation is obviously withdrawn and consumed from 
surface-water sources. All public water-supply and self-supplied commercial, 
industrial, domestic, mining, and power categories derive their water primarily 
from groundwater sources, except for a very small amount of surface water used 
for commercial fish hatcheries and public water supply. In general, return flow 
from self-supplied and municipal systems processed by municipal wastewater 
treatment facilities is returned to the Rio Grande.  Some water evaporates and is 
lost during the treatment process, and some is reused for landscaping and crop 
irrigation. Some water is sent to septic systems and returns to the groundwater 
system. Finally, riparian vegetation (which includes indigenous vegetation like 
cottonwoods and exotic species such as salt cedar) extracts its water from both 
surface- and shallow ground-water sources. Overall, roughly equal amounts of 
water are consumed or depleted from surface- and ground-water sources.  
 
Valencia County leads the Middle Rio Grande region with consumptive use of 
water, a result of its extensive agricultural development. Bernalillo County is 
second, with consumption driven by water demand for the City of Albuquerque, 
New Mexico’s largest metropolitan area. Though Sandoval County water use 
today is less than in either of the other counties, significant population and 
industrial growth is occurring. 
 
JSAI intends this work to form a basis for projecting water demand in the future, 
and to highlight the current status of water-demand data availability and quality. 
Many sources provide very good water-use data, and data collection and 
processing methods have improved over time.  There is still room for 
improvement, however, and an increase in the quality of water-demand data and 
the development of a centralized data repository would greatly assist the water 
planning process in the Middle Rio Grande region. During the process of this 
project the study team did find inconsistencies in data, but the team would be 
surprised if improved data quality were to significantly change the currently 
reported amounts. 
 
Note:  Entire document available electronically.  Please contact Stephen 
Littlejohn at swlittlejohn@comcast.net.   
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