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Objective:
  To collect and analyze water quality data collected from four river sites in the Rio Grande above and in Albuquerque. Specifically, to monitor in-situ field parameters and fecal coliform levels of the river at each site.

Project description: 
Bosque Ecosystem Monitoring Program (BEMP) water quality monitoring of the Rio Grande at four distinct sites started in May, 2010. The sites, sample frequency and strategies used are those agreed on by the AMAFCA-SQT board. The methods and QA/QC procedures followed are from the New Mexico Environmental Department’s QAPP (NMED/SWQB 2010) and SOP (NMED/SWQB 2007). The required PQAPP was written and later approved by NMED. The northern-most site was changed from the 550 Bridge in Bernalillo to the Coronado State Monument in September after approval from both the AMAFCA-SQT board and NMED.  Samples are taken weekly (with a few exceptions), usually on Mondays, from sites going south to north.  Sampling days are determined foremost by the schedule of available sampling days put out by the New Mexico Department of Health Scientific Laboratory Division.  

Photos of the stream and banks are taken first and are recorded in the photo log. Also before entering the stream, field observations are recorded: water appearance, weather, biological activity, unusual odors, watershed or in-stream activities, upstream waterfowl, and specific sample information. Once in stream, sampling data are recorded (date, time, staff, and air temperature are recorded on the bank): specific conductance, conductivity, water temperature; dissolved oxygen (mg/L), percent saturation D.O., water temperature; pH and water temperature (pH is measured and recorded three times and the mean is entered in the database); and turbidity (a water sample is taken in a stream-rinsed vial and measured and recorded in the field).  Any missing parameters are noted. Finally, a water collection is taken for fecal coliform sampling following methods in section 11.0 Bacteriological Sampling in the SOPs (NMED/SWQB 2007).

Both field and lab data have been entered into an excel file and are available on line at www.bosqueschool.org/bemp.htm under “Data sets” and there, under “AMAFCA”.  
Status report:
River sampling started on May 17 and continued weekly until the third week of July was missed.  Fecal coliform data from August 9 were lost due to an accident in the NM State Lab. The data are available, but are considered invalid and unusable in any analyses. There were no samples taken the first three weeks of September, in part due to the move of the NM State Lab facilities.  Two weeks were missed in October, and the last week of December. Some of the missed sample periods are due to State Lab blackout days, and others to issues of insuring that two qualified people are present to be in stream during sampling.

The northernmost reach sampled in this study, the Rio Grande north of Alameda Bridge, is represented by the Bernalillo/550 site, which was initially 80 feet north of the 550 Bridge in Bernalillo and was moved to 400 feet north of the 550 Bridge on September 27, 2010. In this reach, the New Mexico Environmental State fecal coliform standard states that no single sample should exceed 400/100 mL, and the geometric mean should not exceed 200/100mL (NMED).
The remaining three sites are all within the Albuquerque stretch of the Rio Grande. The New Mexico Environmental State fecal coliform standard states that no single sample should exceed 2000/100 mL, and the geometric mean should not exceed 1000/100mL (NMED).

Fecal coliform colonies (MPN/100 mL) exceeded the NMED single standard level on six different sampling days from mid-May through December 2010 at Shirk/I-25 (below the Albuquerque Waste Water Treatment Plant, above the I-25 bridge) (Figures 1 & 5). Two additional days were possibly in excess of 2000 colonies/100 mL (samples were not diluted enough, so the MPN was >1600). Samples taken on sixteen different days were within accepted standards. 

Fecal coliform colonies (MPN/100 mL) exceeded the NMED single standard level on four different sampling days from mid-May through December 2010 at Savannah/Montaño (below Albuquerque’s Drinking Water Project Diversion Dam, just south of the Montaño bridge) (Figures 2 & 5). One additional day was possibly in excess of 2000 colonies/100 mL (samples were not diluted enough, so the MPN was >1600). Samples taken on nineteen different days were within accepted standards. 

Fecal coliform colonies (MPN/100 mL) exceeded the NMED single standard level on four different sampling days from mid-May through December 2010 at Badger/Alameda (above Albuquerque’s Drinking Water Project Diversion Dam, just south of the Alameda Bridge) (Figures 3 & 5). One additional day was possibly in excess of 2000 colonies/100 mL (samples were not diluted enough, so the MPN was >1600). Samples taken on nineteen different days were within accepted standards. 

 Fecal coliform colonies (MPN/100 mL) exceeded the NMED single standard level on five different sampling days from mid-May through December 2010 at Bernalillo/550 (north of the 550 Bridge, north of Albuquerque) (Figures 4 & 5). Samples taken on nineteen different days were within accepted standards. 

None of the values in standard exceedence correspond with observed presence of waterfowl upstream during sampling.
On three sampling dates, only Shirk/I-25 was in standard exceedence. On five of the sampling dates, all four sites were in standard exceedence. Of those five, there were three days when the Bernalillo/550 site had fecal coliform colony levels above 2000 MPN/100 mL (the standard level for the lower reach). On three of the standard exceedence days, the largest increase in fecal coliform levels occurred below the North Diversion Channel (Figure 5). 
The calculated geometric  means are presented in table 1. The geometric mean is the mean of five separate samples taken within 30 days of each other. The geometric  mean exceeded the NMED standards north of Albuquerque in June and August. The geometric mean was exceeded in August at all three sites within Albuquerque, and could have been exceeded in June, but at least one of the samples for each site was not diluted far enough, so the cfu is listed as greater than instead of having an exact number.
Table 1. Geometric means (based on 5 sampling dates within 30 days) for Rio Grande sampling sites. Numbers in italics are minimum means, calculated from at least one data point that was greater than the value given. Numbers highlighted in yellow are above the NMED standard. The asterisk for the August mean values indicates that the August 9 invalid data were NOT used, and instead means were calculated with a 0. These means are much lower than the actual values should be, but are shown because they are still in standard exceedence.
	Date
	Shirk/I-25
	Savannah/Montaño
	Badger/Alameda
	Bernalillo/550

	May 24-June 21
	137.8
	70
	377.4
	45.2

	June
	431.8
	364
	681.6
	224.6

	July 26-Aug 23
	7820 *
	7338 *
	11180 *
	1895.8 *

	November
	562
	210
	201.8
	83.6


Fecal coliform levels did not correlate well with river flow, dissolved oxygen, specific conductance, pH, or temperature (air or water). There was a positive correlation between fecal coliform colonies and river turbidity found at all sites, though only significant at Bernalillo/550.
The largest fecal coliform inputs in the Albuquerque stretch occurred below the Waste Water Treatment Plant on thirteen sampling days, below the North Diversion Channel on six days, and below the South Diversion Channel on four days. 
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Figure 1. Fecal coliform levels at Shirk/I-25. Red line indicates the NMED 2000 MPN/100mL standard acceptance level for a single sample. Open bars indicate the minimum fecal coliform level (sample was greater than the value given). Y-axis is on a logarithmic scale to better show all data.
Figure 2. Fecal coliform levels at Savannah/Montaño Bridge. Red line indicates the NMED 2000 MPN/100mL standard acceptance level for a single sample. Open bars indicate the minimum fecal coliform level (sample was greater than the value given). Y-axis is on a logarithmic scale to better show all data.
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Figure 3. Fecal coliform levels at Badger/Alameda Bridge. Red line indicates the NMED 2000 MPN/100mL standard acceptance level for a single sample. Open bars indicate the minimum fecal coliform level (sample was greater than the value given). Y-axis is on a logarithmic scale to better show all data.
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Figure 4. Fecal coliform levels at Bernalillo/550 Bridge. Red line indicates the NMED 400 MPN/100mL standard acceptance level for a single sample. Y-axis is on a logarithmic scale to better show all data.
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Figure 5. Fecal coliform colonies/100mL at each site from north to south on days in standard exceedence. Open bars indicate the minimum fecal coliform level (sample was greater than the value given).
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