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 Dissolved Oxygen DO 

 Surface Water Flow 

 E. Coli 

 Total Coliforms 

 Turbidity 

 Nitrates 

 Nitrites 

 Sulfates 

 Calcium 

 Magnesium 

 Potassium 

 Sodium 

 Chloride 

 Bromide 

 Phosphates 

 

BEMP’s ground water monitoring collects the following data:  

 Dissolved Oxygen DO 

 Turbidity 

 Conductivity 

 Ground Water Depth 

 Temperature 

 pH 
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 Ammonia 

 Sulfate 

 Phosphate 

 Bromide 

 Chloride 

 Nitrates 

 

BEMP data collection from 2005 to 2015 was analyzed to help understand the quality of the 

ground and surface water along the Middle Rio Grande. A basic form was used to collect data. 

(See Table 2.) 
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Table 2. Form used to summarize the Weekly or Monthly Monitoring that BEMP performs at the 

32 sites. 
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Table 3. Sample of the Form used to describe the Various Analyses Performed to the Samples 

Obtained from the Monitoring Wells  
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Table 4. Sample of Form used to describe the Various Analyses Performed to the Samples 

Obtained from Monitoring Ditches and Areas of the River  
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Table 5. Form used to describe the Various Analyses Performed on the Samples Obtained from 

Monitoring Ditches and Areas of the River. 
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6.   Bosque Ecosystem Monitoring Program (BEMP) Water Quality: Ground Water 

Raw data from the BMEP were obtained to perform the historical analyses. The data showed an 

increase in bromide only at Sevilleta. Ammonia levels seemed to be increasing gradually from 

north to south and phosphate levels were gradually increasing from Alameda to Sevilleta. The 

overall level of nitrates was about 0.25-0.5 mg/L from Alameda to Belen with a twofold increase 

in Sevilleta. These levels of nitrates, phosphates and ammonia may indicate the use of fertilizers 

in the area and the ability of those fertilizers to travel to the water table, probably by 

evapotranspiration and water table recharge. The conductivity was a relative constant overall but 

increased in Sevilleta by fivefold. Turbidity in the ground water showed levels from 5-30 NTU, 

which is important to note. These are shallow monitoring wells with a depth of 15 meters, about 

50 feet. Throughout the monitoring area, pH levels were normal. Dissolved oxygen (DO) showed 

anoxic levels, below 2 mg/L, indicating poor water quality to promote life. Although salinity was 

not tested, it can be hypothesized that levels of salinity might be high in the ground water. Using 

an average with the standard error, there might have been an increase to above 4 mg/L. Normal 

DO levels should be 4-8 mg/L. Conductivity in the ground water tested high at the southern part 

of the Middle Rio Grande, which correlates with the high levels of salts, such as bromide, 

sulfates, nitrates and chloride.  

The next 13 figures (Fig. 6-a to Fig. 6-m) present the statistical analyses developed from the raw 

data for studying the ground water. These figures show the historical ground water quality from 

2005-2015 as collected by the BEMP. 
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Figure 6-a.   BEMP Bromide Well Levels, Middle Rio Grande 

 

Figure 6-b.   BEMP Ammonia Well Levels, Middle Rio Grande 
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Figure 6-c.   BEMP Chloride Well Levels, Middle Rio Grande 

 

 

Figure 6-d.   BEMP Conductivity Well Levels, Middle Rio Grande 
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Figure 6-e.   BEMP Well Dissolved Oxygen Levels, Middle Rio Grande 

 

Figure 6-f.   BEMP Temperature Well Levels, Middle Rio Grande 
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Figure 6-g.   BEMP Phosphate Well Levels, Middle Rio Grande 

 

 

Figure 6-h.   BEMP Turbidity Well Levels, Middle Rio Grande 
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Figure 7.   BEMP Map of Site Distribution, Albuquerque, BEMP Report 2004-2005 

 

Figures 8-a through 8-h present the BEMP historical ground water quality data from 2005-2015. 
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Figure 8-a.   BEMP Turbidity Surface Levels, Middle Rio Grande 

 

S p e c if ic  C o n d u c t iv ity

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

C o n d u c t iv ity  M id d le  R io  G ra n d e


S

/c
m

S p e c if ic  C o n d u c t iv ity

 

Figure 8-b.   BEMP Conductivity Levels, Middle Rio Grande 
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Figure 8-c.   BEMP Total Dissolved Solids Surface Levels, Middle Rio Grande 
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Figure 8-d.   BEMP Dissolved Oxygen Surface Levels, Middle Rio Grande 
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Figure 8-e.   BEMP Analytes Surface Levels, Middle Rio Grande 
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Figure 8-f.   BEMP Temperature Surface Levels, Middle Rio Grande 
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Figure 8-g.   BEMP Water Chemistry Surface Levels, Middle Rio Grande 

 

Figure 8-h.   BEMP River Flow Surface Levels, Middle Rio Grande 
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8. Albuquerque Historical Ground Water Quality 

 

While working on this professional paper, I was lucky to meet one of my classmates, Ms. 

Miriam L Walmsley. At the time, she was working at the New Mexico Water Epidemiology 

Program. With her help and approval from the New Mexico Environmental Department, USGIS, 

and the Albuquerque Bernalillo Water Authority I was able to review and use historic and 

current data on ground water testing throughout the state of New Mexico. I analyzed this data for 

this project to present the ground water quality of the Middle Rio Grande. I was able to use a 

series of ground water quality data from the state of New Mexico, but because the data covered 

the entire state of New Mexico, I chose to focus on the ground water quality in Bernalillo 

County, and I compared these data sets to the Middle Rio Grande BEMP data sets to see if there 

were any similarities. Testing included: pH, conductivity, temperature, nitrates, sulfates, iron, 

fluoride, arsenic, magnesium, uranium and chloride as well as E. coli and total coliforms. 

Water quality testing was positive for E. coli and total coliforms in private domestic wells. Data 

sheets describe these isolates cases among the Albuquerque zip codes 87107, 87105, 87120 and 

87122. The distribution of these zip codes includes the North Valley, South Valley, West Side 

and North Albuquerque Acres. The percentage of the wells tested for total coliforms and E. coli 

was 30%, which is high and worrisome from the public health standpoint. All of the wells that 

tested positive were wells dug between 2010-2014 and were not shallow wells. The New Mexico 

Office of the State Engineer maintains minimum requirements for drilling a well for water. There 

are guidelines for where a house is located in relationship to the septic tank and the drain field, 

the leaching line and the sewer. These minimal requirements may have an impact on the health 



 
 

43 

of the community using ground water as a source of water. In small clusters, households can be 

responsible for water table contamination through percolation increasing point source 

contamination in the Albuquerque water table. The zip codes below represent the areas within 

Albuquerque where private wells have tested positive for E. coli and total coliforms. 

87112   

87005   

87154   

87107   

87107   

87008   

87105   

87105   

 

  

87008   

87059   

87059   

87047   

87122   

87120   

87059   

87121   

87120   

87120   

87047   
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Figure 9.   Albuquerque Map by Zip Code, City of Albuquerque Website 
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Figure 10.   Water Table Contamination Model  

 

Figures 11-a to 11-e describe the ground water quality of private wells in the Albuquerque area 

along the Middle Rio Grande, including the North Valley, South Valley, Albuquerque Westside 

(parallel to the Middle Rio Grande) and North Albuquerque Acres. The ground water had a pH 

range from 6 to 9; ground water temperature had a range of 9.8 degrees Celsius to 35 degrees 

Celsius. The ground water had an increase in conductivity to 4000 uS/cm. These wells were 

reaching the 1000 feet (or 300 meters) range with a depth to water of 0-200 feet (or 0-60 meters). 

The water panel test only showed increases in nitrates and sulfates with a range of Sulfates at a 

maximum of 550 mg/L and nitrates at a low of 25 mg/L. The ground water seemed to be free of 

arsenic, fluoride, iron, manganese, uranium and chlorine.  
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Figure 11-a.   Albuquerque Private Well pH Level 
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Figure 11-b.   Albuquerque Private Well Conductivity Level 
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Figure 11-c.   Albuquerque Private Well Temperature Levels 

 

 

Figure 11-d.   Albuquerque Private Well Analytes Level 
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Figure 11-e.   Albuquerque Private Well Depth to Water and Well Depth Level 

 

9. E. Coli and Total Coliforms in Water and Water Borne Diseases in the Middle Rio 

Grande 

Clean water is a key factor for the sustainability of a city and for maintaining a healthy 

environment for its residents. The Clean Water Act (CWA) is a primary federal law in the United 

States that administrates and governs water quality and pollution. The idea is to maintain water 

quality free from chemical and biological pollutants, to improve the treatment of water to sustain 

the population, and to provide wastewater treatment that is environmentally friendly and 

prevents any point or non-point source pollution. 

The federal statues in the Clean Water Act regulate environmental laws. The Clean Water Act is 

managed by the United States Environmental Protection Agency (EPA) in conjunction with 
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individual state governments which codify the Clean Water Act regulations at 40 C.F.R. 

Subchapters D, N, and O (Parts 100-140, 401-471, and 501-503) (EPA, 1987)(7). 

Samples tested by the Bosque Environmental Monitoring Program (BEMP) have shown the 

presence of E. coli and total coliforms in the Middle Rio Grande, especially in the spring and 

summer. The feces of animals and also humans can be delivered to the river by non-point source 

pollution. Water can be polluted by the naturally occurring presence of animal and human feces 

in the skirts of the rivers or creeks and washed into the streams by rainfall. Also, ground water 

can be contaminated by percolation of septic systems and leaching systems in a rural, semi-rural 

or even in a semi urban environment where housing is too close together and lots are small. 

Neighbors with a minimum of a half an acre can form a cluster of infection by percolation of a 

septic system, contaminating the water table.   

 

Figure 12.   Idaho Geology Contamination of Ground Water Model 
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10.       Giardiasis   

Giardiasis is a waterborne disease caused by a parasite named Giardia Lamblia typically present 

in water contaminated by feces. It is also called beaver fever. Intestinal giardiasis may show an 

increase in diarrhea, an increase of intestinal gas, greasy floating stools, abdominal cramps and 

nausea. Individuals infected with giardiasis tend to lose weight and become severally dehydrated. 

The symptoms can begin a week or two after contracting the parasite. This illness is treatable 

after diagnosed but can reoccur with repeated exposure or if the immune system is compromised. 

The parasite lives in the intestinal tract of the infected animal or person and can remain for long 

periods of time. It can also spread from person to person. Giardiasis can be acquired by drinking 

contaminated water or swimming in a contaminated stream. In New Mexico, giardiasis does not 

impact the majority of the population. However, it does impact the infant population and also 

may cause a negative impact in adult populations that are immune-compromised and the elderly. 

 

 

Figure 13.   Incidence of Giardiasis, New Mexico and the United States, 2010* 
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Figure 14.   Incidence of Giardiasis by Month, New Mexico, 2010 

 

Figure 15.   Incidence of Giardiasis by Age Group, New Mexico, 2010 
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11.         Shiga Toxin-Producing E. coli (STEC) Infection 

Escherichia coli or E. coli is a large family of gram positive bacteria that is generally considered 

to be harmless and is frequently used as an indication of contamination from mammalian waste, 

including that from humans. Shiga toxin-producing E. coli or STEC causes disease by producing 

the Shiga toxin. One strain that is pathogenic is E. coli O157:H7. The disease occurs three to four 

days after exposure and may create bloody diarrhea and severe abdominal pain. As described by 

Allen (2000), 5%-10% of the population affected by STEC can develop a life threatening 

condition known as HUS: hemolytic uremic syndrome. Hemolytic uremic syndrome leads to 

kidney failure in children, the elderly and immune compromised individuals. In New Mexico, 

recreational water in streams and lakes can be an epicenter point of infection and outbreak, 

especially in the spring and summer. 

In 2010, there were 47 cases of STEC in New Mexico according to the New Mexico Department 

of Health annual report of 2012. However, this is only the number of reported cases. There are 

many unreported cases, and the number might be larger. The average number of cases in New 

Mexico is higher than the average number of cases in the US overall. 

Tollestrup, Frost, Kunde, Yates and Jackson (2014) report that there is a potential association 

with failing onsite water treatment and contamination of a water table by cryptosporidium, a 

small enteric pathogen that affects the gastrointestinal tract.  
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Figure 16.   Incidence of STEC by Year, New Mexico and United States, 2006- 2010 

 

 

 

 

 

 

 

 

 

 

 

Figure 17.   Incidence of STEC by Age Group, New Mexico, 2010 

 

The Bosque Ecosystem Monitoring Program BEMP has monitored the Middle Rio Grande to 

understand the levels of contaminants in the past years. Measurements from November 2014 

showed elevated concentrations of E. coli in the spring and summer with levels of E. coli in 
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water of 10,000 MPN/100 ml and total coliforms of 90,000 MPN/ 100 ml at its highest level. 

Figure 18 shows a presence of total coliforms and E. coli in the surface water along the Middle 

Rio Grande in November 2014.  

 

 

Figure 18.   E.coli Levels during November 2014, BEMP Data Set 2015 
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X. Conclusions 

 

Water analysis records of Middle Rio Grande surface water, BEMP ground water wells in the 

Middle Rio Grande area, and ground water from Albuquerque private wells  provided a good 

account of the overall water quality in central New Mexico over a period of 15 years.  

These samples of Middle Rio Grande surface water at various collection points showed an 

increase in turbidity within 1000 NTUs. The samples also showed levels of conductivity of 280-

380 µS/cm to 900 µS/cm and a normal level of dissolved oxygen 6-9 mg/L, indicating good 

water quality for life growth. Also, the samples showed an increase in sulfates, calcium and 

magnesium, indicating heavy runoff from agricultural irrigation into the surface water. Total 

dissolved solids were present in the surface water throughout the years reviewed.  

Public health concerns in the Middle Rio Grande surface water include the presence of total 

coliforms, E. coli, and giardia, especially during the hot spring and summer months when the 

community tends to use the surface water for recreation. These are indicators that could 

jeopardize human health. 

The BEMP monitoring of ground water wells at designated sites indicated a flowing increase of 

bromide and ammonia and an increase of nitrates at the Sevilleta site. Levels of nitrates 0.25-0.5 

mg/L might indicate an increase of fertilizers used to aid agricultural activities. However, an 

increase of agricultural fertilizer to the point increase on evapotranspiration may have brought 

nitrates and ammonia to the ground water recharge. Turbidity in the ground water that was 

monitored had a fivefold increase: 5-30 NTU. The BEMP monitoring wells showed a normal pH, 

but anoxic levels of oxygen with DO levels of 4-8 mg/L. Conductivity in the ground water tested 
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high, mainly because of the increase in bromide, chloride, nitrates and sulfates. There was no 

testing being done in the ground water monitoring wells for E. coli, total coliforms and giardia, 

which is a worrisome from the public health perspective.  

Historical and current analyses of Albuquerque ground water were provided by the New Mexico 

State Department of Health, covering an area in Albuquerque ground water that is parallel to the 

Middle Rio Grande, including the North Valley, South Valley, West Side and Albuquerque 

Acres where some residents still use ground water to source water for their household use. The 

following testing was performed in these wells: pH, conductivity, temperature, nitrates, sulfates, 

iron, fluoride, arsenic, magnesium, uranium and chloride. Also, E. coli and total coliforms were 

tested from newly dug wells between 2010-2014. 

Water tested positive for E. coli and total coliforms in private wells used for household usage, 

including drinking water. Data sheets describe these isolates cases among the Albuquerque zip 

codes 87107, 87105, 87120, and 87122. The distribution of these zip codes are North Valley, 

South Valley, West Side and North Albuquerque Acres. The percentage of the wells tested for 

total coliforms and E. coli is 30%, which is high and worrisome from a public health standpoint.  

All of the wells that tested positive were wells dug over the period of 2010-2014 and were not 

shallow wells. The New Mexico Office of the State Engineer has no minimum lot requirements 

to drill a water well. However, as described in Table 6, there are minimum distance requirements 

for drilling wells and establishing onsite water systems and leaching systems. The distribution of 

the house in relationship to the septic tank and drain field with leaching line and sewer are 

described in table 6. These minimal requirements may have an impact on the health of the 

community using ground water as a water source. In small clusters, many households can be 
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responsible for water table contamination through percolation that increases the point source 

contamination of the Albuquerque water table. 

The ground water had a pH range of 6 to 9 and temperatures between 9.8 to 35 degrees Celsius. 

The ground water had an increase in conductivity to 4000 µS/cm. These wells were reaching the 

1000 feet (or 300 meters) range with a depth to water of 0-200 feet (or 0-60 meters). The water 

panel test only showed increases in nitrates and sulfates with a range of sulfates to a maximum of 

50 mg/L and a low in nitrates of 2.5 mg/L. The ground water seems to be free of arsenic, 

fluoride, iron, manganese, uranium and chlorine. 
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Table 6.   Set Standards from the Well Office of the State Engineering, 2005 
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VIII.   Recommendations 

Water is an important factor to maintain and grow a healthy community. This report focuses 

on the quality of the surface and ground water along the Middle Rio Grande and the ground 

water in the Albuquerque area. Albuquerque has some semi-rural households that are under 

pressure to use private wells as their only source of water. These areas include the North 

Valley, the South Valley, the Westside and North Albuquerque Acres. 

The following recommendations are based on water quality data gathered from the Middle 

Rio Grande area. However, these recommendations can be expanded to all users of ground 

water well systems. 

The following recommendations are made to help improve water quality for a healthy 

community:  

 Public Awareness: Communities using private ground water and septic systems should be 

notified of the intention of water testing for their own health benefit and the quality of 

their water source by the city of Albuquerque. New Mexico State Labs has a water 

chemistry laboratory that can provide testing at a lower cost. 

 Public Education: The communities using private wells and septic systems need 

education about how ground water is recharged and how to test their water and evaluate 

the conditions of their water source. At the same time, the community needs to be 

educated about how wells and septic/leaching systems work and how behavior can 

impact the water table. 

 Planning: The community, through town/public meetings, should develop measures for 

substantiality reform which would evaluate the water quality, prepare design options to 
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implement a water management system, train communities and individuals, and evaluate 

future options of water resources for the community. Results of water quality testing 

should be recorded and reported, and future plans for using ground water should be made 

with the communities’ participation. 

 Financial Considerations: Installing a new septic tank and leaching system and 

perforating a new or deeper well are highly expensive for individual families. However, 

creating a community well and septic system by integrating several families might create 

a more cost effective solution. 

 Drinking Water Solutions: Ultra violet water treatment is recommended to control 

bacteria and protozoa that may be present in drinking water. However, this method will 

not filter salts or heavy chemicals. For wells with high concentrations of salts or other 

contaminants it may be desirable to use a point-of-use water treatment system such as a 

water softener or reverse osmosis system. 

 Ground Water Testing: It is recommended that ground water testing be conducted every 

six months and that septic systems should be monitored once a year. These could be 

mandatory evaluations to prevent any further water table contamination, as well as 

leaching system.   

 GIS Mapping: Bernalillo County should continue GIS mapping of households that use 

ground well water for consumption and the state should establish periodic monitoring to 

prevent any unwanted exposure. 

 Correlation of Testing Results: BEMP and Albuquerque ground water could have a 

parallel study where similar testing can be performed to establish a better correlation of 

the ground water quality. 
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