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MRG Background

A The Rio Grande is > 3,000 km
long, the 4" longest river in the
US, starting in CO and ending
at the Gulf of Mexico.

A The MRG is a 300 km section of
the Rio Grande, Hbetween
the Cochiti and Elephant Butte
reservoilrs.

A The MRG is spatially and
temporally varied and has
been dramatically altered by
humans.




Natural Variation

A The geomorphology
changes from north to
south.

A Tributaries contribute
sediment and salt
loads.

A Deep, subsurface
waters, contribute salts
to the MRG.




Anthropogenic Influences

A Wastewater Inputs

I Four wwtp plants that
discharge directly into the
MRG

I Plants have varying
efficiencies and capacities
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Anthropogenic Influences: MRGCD
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http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/OTWN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/CTDN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/CCCN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SILN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/JECN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/CORCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SANWW.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/UCRDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/CORWW.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/LCRDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ATSCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ABQN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/CENWW.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ARSDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ATRDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ISLDN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SFPXC.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/CTDXC.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ABQXC.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ISLDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/BELDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/FD3WW.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/PERWW.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/LP1DR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/LP2DR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/STYWW.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/LSJDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SABDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SFRDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/UN7DR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SNAN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/RFBXC.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SNAXC.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SMCXC.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SADCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SOCDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SMCN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SMFN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SNADV.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SOCCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/CHACN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/CACCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ISLDV.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/BELCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/PERCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/CHICN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ALGDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ATDCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ATFCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ALBCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ALBDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ARECN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/BERCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ARMCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ANGDV.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/COCDV.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SFPN5.html
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http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/LSJDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SMCN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SMFN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SOCDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SNAN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/BNDN5.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/ELMDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SMSCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SADCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SFRDR.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SNADV.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/SOCCN.html
http://www.usbr.gov/pmts/rivers/awards/Nm2/rg/riog/schematic/UN7DR.html

Research Questions

A What are the sources and sinks of
nutrients to the MRG and how do these
vary spatially and temporally?

A Are these nutrient sources/sinks similar t¢
those found in other systems?

A What are the major sources of dissolved G Buckma;}/@ens
salts to the MRG and how do these .
sources vary spatially and temporally?

A How do episodic events impact water
guality in the MRG?

A What ecosystem services does the MRG}
provide and how are these services being

altered by humans? RGc Bosque del Apache



Synoptic Sampling Methods

A Collect water samples from
approx. 30 sites from above

Cochiti to Elephant Butte.

A Samples collected 28 times
approximately monthly starting
September 2005 during periods 0

stable flow.
A Mainstem samples on all dates.
A Tributary inputs on 15 dates.

A Samples analyzed for: pH, temp.,
cond, major nutrients, anions,

catlons DOC, DIC.

= @  Synoptic Sites

Synoptic Sampling Sites

Legend

== Diversions

Rio Grande




Nutrients in the MRG:

NO, NO, PO, PO, NH, NH,
Site Load Conc. Load Conc. Load Conc.
Water
Entering MRG| 60.3 0.02 28.7 0.01 7.6 0.00
Bernalillo
WWTP 1.7 0.71 2.7 1.00 29.2 10.65
Albuguerque
WWTP 915.6 4.49 601.5 2.95 73.6 0.36
Rio Rancho
WWTP 126.6 10.23 37.9 3.09 2.2 0.16
Los Lunas
WWTP 534 13.89 14.3 3.67 7.3 1.81

Units: Loads T kg solute day -1, Concentrations T mg I



Spatial and

Nutrients in the MRG

Temporal Variabilitg Nitrate
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Spatial and

Nutrients in the MRG

Temporal Variability SRP
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Percent of Nitrate Load Removed
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Nutrients in the MRG:

Nitrate Removal in the MRG
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Percent of SRP Load Removed
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Nutrients in the MRG:

SRP Removal in the MRG
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Nutrients in the MRG:

Percentage of Nitrate Load

Removed/Added
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Nutrients in the MRG:

Percentage of SRP Load

Removed/Added
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Nutrients in the MRG:

ADuring our study, when the
Irrigation system was running, on
average ~ 385% of the water
entering the MRG from Cochiti
Reservoir was delivered to Elephant
Butte Reservoir (range =3®%).

sleta Diversion

AThe NQand SRP concentrations in
the drains below the Isleta Diversion
are 0.2 and 0.26 md lower than

the water being diverted.




Nutrients in the MRG:

A250 kn? of cropland are irrigated
In the MRG each month during the
Irrigation seasorg most of which do
not require intensive fertilization.

AFlood irrigation conditions may
promote nutrient removal.

AThe network of irrigation ditches
and drains contains ~ 2,100 km of
channel, approximately 7 times the
length of the MR small streams
effectively process nutrients.

0 30 60 120 180
B mw  mmmmmm Kilometers




Nutrients in the MRG:
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Model of Nutrient Retention in the MRG:

AModel Includes:
AMean monthly diversions N Nitrate Removal in the MRG
AMean river Q for historically
wet, dry, and average flow
years
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Model of Nutrient Retention In

the MRG:

Metric Tons of Nitrate Transported
Annually
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Model of Nutrient Retention In

the MRG:

Metric Tons of SRP Transported
Annually
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Salts in the MRG: Spatial and Temporal
Variability¢ Specific Conductance
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Continuous Monitoring in the MRG

AFour YSI 6920 sondes
located in the Albuquerqgue
reach of the MRG.

AlLocated at the Bernalillo 550,
Alameda, Rio Bravo and [-25

bridges.

ABegan collecting data in June
2006.

AMeasure pH, conductivity,
dissolved oxygen, temperature
and turbidity at 15 minute
Intervals.

Continuous Sampling Sites

Legend
@® Sonde Sites

== Diversions

Rio Grande




Continuous Monitoring in the MRG




Episodic Events in the MRG: Turbidity

1800

1600 -

1400 -




Episodic Events in the MRG: Bernalillo 550 DC
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Episodic Events in the MRG: Alameda DO

[
(@)

[U—
re
1

[
[\
1

[S—
S
1

Dissolved Oxygen Concentration (mg 1'1)







