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Introduction 

DEQ collected water samples weekly at seven different locations on the San Juan River and two tributaries, McElmo 

Creek and Montezuma Creek during the months of February, March, April, and the first week of May, 2016. These 

data were screened against recreational, drinking water, agricultural, and aquatic life criteria with exceendences 

shown in orange in the following tables.  With the exception of aluminum criteria for aquatic life and total dissolved 

solids for agriculture no other exceedences of criteria were identified. 



 

 

Standards and Screening Values used in Evaluation of San Juan River Water Quality Samples and Finished Water Data 

The table below summarizes applicable water quality standards for the San Juan River (R317-2-14), Utah’s drinking water standards (R309-200-5) applicable to public drinking water 

systems regulated by the State of Utah, as well as screening values for recreational and agricultural uses. Recreational screening values were developed by the Utah Department of 

Health’s Environmental Epidemiology Program (EEP). These values reflect the water contaminant concentrations that would exceed established ATSDR minimal risk levels (MRL), or 

EPA reference doses (RfD) if an appropriate MRL does not exist, for the most susceptible population: children under the age of five years. These recreational screening values assume 

an exposure duration of 60 days, with two hours/day spent in the water. The accidental ingestion rate accounts for 50 mL of river water per hour, and total body contact with the 

water for that two hour time period. An exceedance of these values does not necessarily indicate that adverse health effects will occur; rather, it is used as guidance for health 

professionals to further determine the likelihood that adverse health effects may occur due to the exposure. Agricultural screening values are derived from National Academy of 

Science (NAS) Water Quality Criteria, 1972 (the Blue Book). Those guidelines are reprinted in EPA’s Guidelines for the Reuse of Waters for Irrigation. Dissolved metal values were 

used for the assessment of agricultural use waters. Estimated results values below the laboratory's reporting limit are evaluated in this analysis.  These results generally show low level 

concentrations and do not significantly affect the analysis outcome. 

http://www.rules.utah.gov/publicat/code/r317/r317-002.htm#T16
http://www.rules.utah.gov/publicat/code/r309/r309-200.htm#T5
http://health.utah.gov/enviroepi/
http://nepis.epa.gov/Adobe/PDF/30006MKD.pdf.


Domestic Source Water Quality Criteria - Dissolved Metals                                                          
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Comparison of San Juan River, McElmo Creek, and Montezuma Creek Raw Water Data with Water Quality Standards 
(R317-2-14) for Domestic Source Water  - Dissolved Metals 

The dissolved water concentrations of metals and metalloids were compared to the Utah’s water quality standards for the Class 1C use of protected for 

domestic purposes with prior treatment by treatment processes as required by the Utah Division of Drinking Water. No samples exceeded standards for 

domestic source water. 



Domestic Source Water Screening Values - Dissolved Metals                         
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Comparison of San Juan River, McElmo Creek, and Montezuma Creek Raw Water Data with Water Quality Criteria (R317-
14-2) for Aquatic Life Use (Warm-water Fishery) – Dissolved Metals 

The water concentrations of metals and metalloids were compared to Utah’s chronic and acute water quality standards for the Class 3B aquatic life use. All 

of Utah’s aquatic life criteria are based on dissolved fractions with the exception of aluminum which is based on total recoverable fraction. The chronic 

alumininum standard was exceeded at all sample locations on almost all dates although maximum concentrations were not as high as the previous 

summary report where values exceeded 100,000 µg/L at the Stateline, Montezuma, Sand Island, Mexican Hat, and Clay Hills sites.  

No other exceedances of aquatic life criteria were observed however the analytical method used for mercury does not have sufficient sensitivity and the 

detection limit is higher than the standard. Therefore, all nondetect concentrations are too high to determine if the water concentrations comply with the 

standard and this remains a significant uncertainty.  



Aquatic Life Water Quality Criteria                       
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Comparison of San Juan River Raw Water Data with Recreational Water Screening Values - Total Metals  

The Utah Department of Health’s Environmental Epidemiology Program (EEP) has generated site-specific recreational screening values for metals and 

metalloid exposures to the San Juan River waters. These values reflect the water contaminant concentrations that would exceed established ATSDR 

minimal risk levels (MRL), or EPA reference doses (RfD) if an appropriate MRL does not exist, for the most susceptible population: children under the age 

of five years. 

These recreational screening values assume an exposure duration of 60 days, with two hours/day spent in the water. The accidental ingestion rate accounts 

for 50 mL of river water per hour, and total body contact with the water for that two hour time period. An exceedance of these values does not necessarily 

indicate that adverse health effects will occur; rather, it is used as guidance for health professionals to further determine the likelihood that adverse health 

effects may occur due to the exposure. 

No metal or metalloid exceeded a recreational screening value. Recreational exposures to San Juan River water is not expected to harm people’s health. 

Summary of Recreational Screening Values 
Contaminant CV (µg/L) Source MRL (mg/kg/day) Type Screening Value Units 

Aluminum 10,000 I. EMEG 1.00E+00 Chronic 620,767 µg/L 

Antimony 4 RMEG 4.00E-04 RfD 248 µg/L 

Arsenic 3 C. EMEG 3.00E-04 Chronic 186 µg/L 

Barium 2,000 I. EMEG 2.00E-01 Chronic 124,159 µg/L 

Beryllium 20 C. EMEG 2.00E-03 Chronic 1,242 µg/L 

Cadium 5 I. EMEG 1.00E-04 Chronic 62 µg/L 

Chromium 60 Cr(VI) RSL 9.00E-04 Cr(VI) Chr. 410 µg/L 

Cobalt 100 I. EMEG 1.00E-02 Intermediate 7,931 µg/L 

Copper 100 I. EMEG 1.00E-02 Intermediate 6,208 µg/L 

Iron 14,000 RSL 8.75E-01 UDOH 851,582 µg/L 

Lead 15 RSL 9.37E-04 UDOH 910 µg/L 

Manganese 500 RMEG 5.00E-02 RfD 31,040 µg/L 

Mercury 0.63 RSL 2.00E-03 Intermediate 1,242 µg/L 

Molybdenum 50 RMEG 5.00E-03 RfD 3,104 µg/L 

Nickel 200 RMEG 2.00E-02 RfD 17,480 µg/L 

Selenium 50 RMEG 5.00E-03 Chronic 3,104 µg/L 

Silver 50 RMEG 5.00E-03 RfD 3,630 µg/L 

Thallium 0.2 RSL 4.00E-05 PPRTV subchronic RfD 25 µg/L 

Vanadium 100 I. EMEG 1.00E-02 Intermediate 6,208 µg/L 

Zinc 3,000 I. EMEG 3.00E-01 Chronic 217,786 µg/L 
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Screening Value Calculations 
Adapted from standard ATSDR exposure dose equations for ingestion and dermal exposures. 

𝐶 =
𝐸𝐷×𝐵𝑊𝐼×𝐵𝑊𝐷

(𝐵𝑊𝐷×𝐼𝑅𝐼×𝐸𝐹𝐼×𝐶𝐹𝐼)+(𝐵𝑊𝐼×𝑃𝐷×𝑆𝐴𝐷×𝐸𝑇𝐷×𝐶𝐹𝐷)
 ; where 

C Concentration (mg/L) – these calculated values are converted to µg/L for screening values where appropriate. 
ED Exposure dose (mg/kg/day) 
BWi Child body weight for ingestion (16 kg) 
BWd Child body weight for dermal (30kg) 
IRi Intake rate for ingestion (0.1 L/day) 
EFi Exposure factor for ingestion (0.1644 = 60 days/year) 
CFi Conversion factor, ingestion (1 for mg/L entries) 
SAd Surface area (whole body, which is 8,750 cm

2
 for children) 

ETd Exposure time (2 hour/day) 
CFd Conversion factor, dermal (0.001 for mg/L) 
Pd Permeability coefficient (see table below) 

 

Permeability coefficients 

Aluminum 1.00E-03 (EPA Dermal Exposure Assessment; EPA RAGS part E Exhibit 3-1) 

Antimony 1.00E-03 

Arsenic 1.00E-03 

Barium 1.00E-03 

Beryllium 1.00E-03 

Cadmium 1.00E-03 

Chromium VI 2.00E-03 

Cobalt 4.00E-04 (EPA RAGS part E Exhibit 3-1) 

Copper 1.00E-03 

Iron N/A 

Lead 4.00E-06 

Manganese 1.00E-03 

Mercury 1.00E-03 (EPA RAGS part E Exhibit 3-1) 

Molybdenum 1.00E-03 (Table 8 from a contractor-derived HHRA for CalDOT; EPA RAGS part E Exhibit 3-1) 

Nickel 2.00E-04 

Selenium 1.00E-03 

Silver 6.00E-04 

Thallium 1.00E-03 

Vanadium 1.00E-03 

Zinc 6.00E-04 

 

https://rais.ornl.gov/documents/DERM_EXP.PDF
http://www.epa.gov/sites/production/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
http://www.epa.gov/sites/production/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
http://www.epa.gov/sites/production/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
http://www.dot.ca.gov/dist10/environmental/projects/sr132west/stockpiles/PEA-App%20A;%20HHRA-Human%20Health%20Risk%20Assessment.pdf
http://www.epa.gov/sites/production/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
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Comparison of San Juan River Raw Water Data with Screening Values for Agricultural Uses (Stock watering and 
Irrigation) – Dissolved Metals 

The dissolved water concentrations of metals and metalloids were compared to screening values, including Utah’s water quality standards for the Class 4 

protected for agricultural uses including irrigation of crops and stock watering. Results are below the screening values for metals and metalloids. The Utah 

agricultural water quality standard for total dissolved solids was exceeded on all sampling dates at the McElmo Creek and Montezuma Creek tributary 

sites. UDAF has analyzed the data and compared to current toxicology knowledge and scientific data concerning animal and plant life safety.  DAF found 

no long term exposure potential risks from use of the water for livestock, wildlife, or crop irrigation.   
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