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Santa Cruz River



Valuable for property and development

• Contribution of riparian corridor to real estate values: $11M
• Value of effluent for domestic water supply: $1.61M
• Value of recharge to the SCAMA is estimated to be $513K

Value of Effluent from  Nogales, Sonora:

If we neglect impacts on real estate values and just look at 
domestic water and recharge value, 12 MGD of effluent is 
valued at $2.12 M / year.

USGS Study on Ecosystem Services of effluent to border region
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“Song Sparrows (Melospiza melodia; fig. 1) provide an ideal subject for studying the extent of 
contaminant exposure because their non-migratory habits in the Southwest (Davis and 
Arcese, 1999) will mean that any contaminants they may have did not come from other 
locations, such as wintering grounds.”

Monitoring



“Mean concentrations were highest at the NIWWTP site, most notably for Cd and Ni. Mean concentrations of Mo also 
were one of the highest in 2011, and Cr both years, although they did not exceed background levels. However, Cd and Ni 
exceeded background concentrations in Song Sparrow feathers at the treatment plant. Cadmium is a non-essential 
mineral that can cause bone or kidney damage when exposure is high or long term. Both metals are also known 
carcinogens (Kakkar and Jaffery, 2005). The high Cd and Ni concentrations in feathers at the treatment plant were likely a 
result of industry in urban Nogales, as wastewater containing these metals was pumped from Nogales to the treatment 
plant.”

Monitoring



Monitoring FOSCR’s December 4, 2014 Public Meeting –
Environmental Justice Grant for Point of Use Water Quality

• Samples were collected from 20+ homes served by private wells located within a one 
mile buffer of the Nogales Wash and the Santa Cruz River. Samples were collected at the 
point of use over a two year period during the wet and dry seasons.

• Samples analyzed for arsenic, cadmium, chromium, copper, lead, nitrate, mercury, gram 
negative bacteria, E.coli, PFOS, PFOA, and sucralose. Results were compared to EPA 
MCLs and health-based guidelines where applicable. 

• Results showed MCL exceedances for arsenic and nitrate in 16-36% of the sites 
sampled, depending on wet or dry time of sampling. Arsenic is a naturally occurring 
contaminant. Nitrate exceedances are suspected to be associated with agricultural 
activities. 

• E.Coli was also detected above MCL between 13 and 41 percent of wells sampled, 
depending on the time of sampling. Exceedances were higher during wet conditions.

• There were no exceedances for metals. 
• There were no HBGL exceedances for PFOS, PFOA, or sucralose.
• No correlations were made between well depth, well location relative to water courses, 

and water quality. Where E.Coli was detected, it is suspected to be associated with 
contamination from septic systems, but this is not confirmed. 

• Recommendations are focused on residents analyzing their water annually for 
constituents of concern, and installing water filtration systems where appropriate. 



Whole Effluent Toxicity (WET) Testing



WET Failures

Whole Effluent Toxicity (WET) Testing



Nickel Hazards to Fish, Wildlife, and Invertebrates



LC50 is the lethal concentration required to kill 50% of the population.*

***

**

Nickel Hazards to Fish, Wildlife, and Invertebrates



2015-16 Ambient Monitoring Data

Effluent

Rio Rico Bridge



IBWC Ambient Monitoring Data 
2015 AZPDES Permit Requirement



IBWC Ambient Monitoring Data 
2016 AZPDES Permit Requirement
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Stormwater Challenges



Nogales Wash
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PretreatmentBorder 2020 Proposal – Partner Leveraging

ADHS certified for EPA Method 200.7 with results coming in at 0.5 ppm or greater
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Monitoring in Mexico

Video



Duplicates and Lab Notations 
Pima County and City of Phoenix Laboratory Reports

May 28 – June 10, 2018
4 Duplicates submitted to Pima County
14 of 16 parameters were within 10%
2 of 16 were marginally above 10%
• 1 nickel duplicate had a difference of 14%
• 1 copper duplicate had a difference of 11%

Lab Notations
• Some samples required dilution due to high concentrations 

thus raising the method reporting limit (MRL)
• Concentration was estimated for some sample (Analyte was 

detected below laboratory minimum reporting limit (MRL), 
but above MDL)

June 11 – June 25, 2018
4 Duplicates submitted to City of Phoenix
16 of 16 parameters were within 10%



Duplicates and Lab Notations 
Nogales, Sonora Potable Water and Wastewater Utility

June 26 – June 30

Final results provided, but duplicates and QA reports pending.
These will be summarized in final project report for the EPA.



Facility 5/29/2018 5/30/2018 5/31/2018 6/1/2018 6/2/2018 6/3/2018 6/4/2018 6/5/2018 6/6/2018 6/7/2018 6/8/2018 6/9/2018 6/10/2018 6/11/2018 6/12/2018 6/13/2018 6/14/2018 6/15/2018 6/16/2018 6/17/2018 6/18/2018 6/19/2018 6/20/2018 6/21/2018 6/22/2018 6/23/2018 6/24/2018 6/25/2018 6/26/2018 6/27/2018 6/28/2018 6/29/2018 6/30/2018

Cr Nuevo Nogales 324 304 184 534 227 604 33.4 135 197 755 906 1700 216 141 51 44 73

Cr California 2.82 3.91 42.2 203 6.81 3.78 3.9 35.9 99.2 7.24 8 298 7.91

Cr Colinas 710 929 444 499 113 70 197 134 53.7 35.2 626 142 172 51 38 16 57

Cr Jesus Garcias 14 0 0 0 0 0 0 0 0 0 0 0

Cr Tecnologico 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 20 9

Cr Elias 9 14 10 10 20 14 15 20 8 25 8 16

Facility 5/29/2018 5/30/2018 5/31/2018 6/1/2018 6/2/2018 6/3/2018 6/4/2018 6/5/2018 6/6/2018 6/7/2018 6/8/2018 6/9/2018 6/10/2018 6/11/2018 6/12/2018 6/13/2018 6/14/2018 6/15/2018 6/16/2018 6/17/2018 6/18/2018 6/19/2018 6/20/2018 6/21/2018 6/22/2018 6/23/2018 6/24/2018 6/25/2018 6/26/2018 6/27/2018 6/28/2018 6/29/2018 6/30/2018

Cu Nuevo Nogales 793 276 312 861 761 3040 118 502 226 331 1940 4110 440 290 792 0 853

Cu California 20.3 18.5 32.3 31.2 23.2 15.2 24.3 31.2 59.4 22.4 20.6 33.1 33.2

Cu Colinas 38.3 293 185 131 49.5 48.1 78 30.3 20.9 18.8 99.4 46.8 60 30 0 662 70

Cu Jesus Garcias 40 30 10 30 30 30 20 20 20 30 20 20

Cu Tecnologico 20 30 20 20 20 10 0 30 30 40 30 20 50 50 13 0 0

Cu Elias 30 40 30 30 60 150 160 50 50 90 20 130

Facility 5/29/2018 5/30/2018 5/31/2018 6/1/2018 6/2/2018 6/3/2018 6/4/2018 6/5/2018 6/6/2018 6/7/2018 6/8/2018 6/9/2018 6/10/2018 6/11/2018 6/12/2018 6/13/2018 6/14/2018 6/15/2018 6/16/2018 6/17/2018 6/18/2018 6/19/2018 6/20/2018 6/21/2018 6/22/2018 6/23/2018 6/24/2018 6/25/2018 6/26/2018 6/27/2018 6/28/2018 6/29/2018 6/30/2018

Ni Nuevo Nogales 778 593 338 1680 446 1750 125 769 226 2260 1900 3710 710 1290 3598 1554 4314

Ni California 0 0 12.6 20.7 6.47 0 0 27 42.5 7.61 5.57 36.8 5.44

Ni Colinas 417 534 274 168 33.9 42 108 111 43.2 116 699 95.3 80 50 1190 1309 4185

Ni Jesus Garcias 0 0 0 0 0 0 0 0 0 0 0 0

Ni Tecnologico 0 0 0 0 0 0 0 0 0 0 0 0 0 0 969 944 919

Ni Elias 0 80 0 20 160 20 0 70 80 60 60 110

Facility 5/29/2018 5/30/2018 5/31/2018 6/1/2018 6/2/2018 6/3/2018 6/4/2018 6/5/2018 6/6/2018 6/7/2018 6/8/2018 6/9/2018 6/10/2018 6/11/2018 6/12/2018 6/13/2018 6/14/2018 6/15/2018 6/16/2018 6/17/2018 6/18/2018 6/19/2018 6/20/2018 6/21/2018 6/22/2018 6/23/2018 6/24/2018 6/25/2018 6/26/2018 6/27/2018 6/28/2018 6/29/2018 6/30/2018

Zn Nuevo Nogales 273 174 153 243 142 330 117 161 158 173 289 569 190 0 120 90 110

Zn California 162 150 230 184 129 139 191 179 243 158 157 149 246

Zn Colinas 475 4940 2260 1900 838 754 876 515 302 305 63900 2190 720 270 180 42 120

Zn Jesus Garcias 180 230 210 220 240 330 190 190 240 280 200 240

Zn Tecnologico 240 240 320 180 250 90 0 210 210 200 200 210 290 240 90 90 110

Zn Elias 170 190 200 190 210 190 200 190 170 240 160 180

Three Autosamplers Moved through Six Sites
Nogales, Sonora Potable Water and Wastewater Utility
(Results are preliminary – awaiting final report from OOMAPAS-NS)



Chromium # Samples Average Median StdDev
Nuevo Nog 17 378 216 414
Colinas 17 252 134 272
California 13 56 8 89
Elias 16 14 14 5
Technologico 17 3 0 6
Jesus Garcia 12 1 0 4

Results in parts per billion

Ranked Industrial Park Results
Nogales, Sonora Potable Water and Wastewater Utility

Cr

(Results are preliminary – awaiting final report from OOMAPAS-NS)



Copper # Samples Average Median StdDev
Nuevo Nog 17 920 502 1076
Colinas 17 109 50 155
Elias 16 70 50 48
California 13 28 24 11
Jesus Garcia 12 25 25 8
Technologico 17 23 20 15

Results in parts per billion

Ranked Industrial Park Results
Nogales, Sonora Potable Water and Wastewater Utility

Cu

(Results are preliminary – awaiting final report from OOMAPAS-NS)



Ranked Industrial Park Results
Nogales, Sonora Potable Water and Wastewater Utility

Nickel # Samples Average Median StdDev
Nuevo Nog 17 1532 1290 1250
Colinas 17 556 116 985
Technologico 17 167 0 360
Elias 16 55 60 48
California 13 13 6 14
Jesus Garcia 12 0 0 0

Results in parts per billion

Ni

(Results are preliminary – awaiting final report from OOMAPAS-NS)



Zinc # Samples Average Median StdDev
Colinas 17 4740 720 14837
Jesus Garcia 12 229 225 41
Nuevo Nog 17 194 161 122
Elias 16 191 190 20
Technologico 17 186 210 81
California 13 178 162 38

Results in parts per billion

Ranked Industrial Park Results
Nogales, Sonora Potable Water and Wastewater Utility

Zn

(Results are preliminary – awaiting final report from OOMAPAS-NS)



Three Autosamplers Moved through Six Sites
Nogales, Sonora Potable Water and Wastewater Utility
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Three Autosamplers Moved through Six Sites
Nogales, Sonora Potable Water and Wastewater Utility
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IBWC Concurrent Monitoring



IBWC Sampling at Manhole 1
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FIGURE 4:  Chromium (Cr) Daily Loading NIWTP Border Station
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Of concern for protecting biosolids quality 
(Guidance is 1.02 kg/day @ 14.74 MGD vs 10.6 MGD average daily flows in June, 2018)
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FIGURE 5:  Copper (Cu) Daily Loading NIWTP Border Station

Border Allowable  Border

Of concern for protecting effluent quality
(Guidance is 7.65 kg/day @ 14.74 MGD vs 10.6 MGD average daily flows in June, 2018)
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Correlated to Nuevo Nogales
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Figure 9:  Nickel (Ni) Daily Loading NIWTP Border Station
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Correlated to Nuevo Nogales, Colinas
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FIGURE 12:  Zinc (Zn) Daily Loading NIWTP Border Station

Border Allowable Border

Zn
Of concern for protecting plant microbiology
(Guidance is 16.17 kg/day @ 14.74 MGD vs 10.6 MGD average daily flows in June, 2018)
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During the month of June 2018, IBWC’s 
monitoring at MH1 witnessed intermittent levels 
of metals that approached or exceeded guidance 
for protecting NIWTP biosolids, NIWTP 
microbiology, and effluent quality.

Monitoring conducted by OOMAPAS with 
support from US partners identified source 
industrial parks whose discharges correlated 
with metal loadings at MH1.

Increased visibility by OOMAPAS within the 
community may have contributed to the lowest 
nickel loadings measured at MH1 since 2012.

Conclusions
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Recommended Actions
1. Investigate options for providing 

laboratory support for OOMAPAS 
monitoring of candidate facilitates. 
(Samples must be analyzed in Mexican Certified labs 
for compliance action, so one option is purchase 
credits for OOMAPAS at certified labs in Mexico.)

2. Investigate process for Mexican 
certification of any US labs willing to 
support this effort moving forward 
(Pima County, City of Phoenix, private?).



Thank You!
Presentation Prepared for:

Southeast Arizona Citizens Forum Board
Rio Rico, Arizona
September, 2018

By:

M.S. Hans Huth 
Associate Hydrologist
Arizona Department of Environmental Quality (ADEQ)
Watershed Protection Unit

Q.B. Veronica Meranza
Administrador del Programa Pretratamiento Municipal
Organismo Operador de Agua Potable, Alcantarillado y Saneamiento 
Nogales, Sonora

For Further Information, please contact:

Intergovernmental and Community Affairs

• Amanda Stone, Director
aes@azdeq.gov or 520-628-6883

• Edna Mendoza, Manager 
eam@azdeq.gov or 520-628-6710
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