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Executive Summary
On August 23, 2016 the Division of Water Quality was notified of an unplanned release of sediment from Tibble 
Fork Reservoir into the North Fork American Fork River.  DWQ collected water chemistry and sediment samples
on August 23rd to characterize the impact the release had on human health, the aquatic environment, and 
downstream water users.  The National Park Service at Timpanogos National Monument collected data on 
August 22, 2016. These two data sets have been evaluated in the context of human health, aquatic life, and 
agricultural uses of American Fork River. The data support the following main findings:

 Dissolved and total metal concentrations in water quality samples collected on August 23, 2016 below 
Tibble Fork Reservoir are 2 to 10 times higher than the concentrations of metals above Tibble Fork 
Reservoir.

 Total metal concentrations collected below the reservoir on Monday August 22, 2016 are significantly 
higher than the samples collected by DWQ on Tuesday August 23, 2016. This suggest that the DWQ 
samples are not representative of the worst conditions in the river that occurred between August 20 and 
August 22, 2016.

 Measurements of water clarity (turbidity and total suspsended solids) indicate clear violations of Utah’s 
narrative and numeric water quality standards.

 Concentrations of dissolved in water quality samples collected above and below Tibble Fork Reservoir on
August 22, 2016 do not violate Utah’s water quality standards for aquatic life or agricultural uses. 

 Concentrations of total metals in the water column collected on August 22 and 23 below Tibble Fork 
Reservoir do not exceed human health screening values for recreational exposures.

 Sediment metal concentrations collected below Tibble Fork Reservoir exceed human health screening 
values for lead and exceed aquatic life screening values for arsenic, cadmium, copper, lead, nickel, and 
zinc. 

 Sediment metal concentrations collected above Tibble Fork Reservoir on August 23, 2016 also exceed 
freshwater aquatic life screening values for arsenic, cadmium, lead, and zinc. The magnitude of these 
exceedances are not as pronounced as the data for samples collected below the reservoir. 
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Introduction
DEQ collected water samples at four locations on the American Fork River and North Fork American Fork River 
following the Tibble Fork Reservoir sediment release on August 23, 2016 (Table 1).  These data include water 
chemistry and sediment samples for a broad range of heavy metals and were screened against recreational, 
agricultural, and aquatic life criteria.   Results for this screening analysis are presented in the following sections 
of this summary.

Table 1. Monitoirng Locations for Assessment of Tibble Fork Sediment Release.

Monitoring 
Location ID

Monitoring Location Name Latitude Longitude

4994980 American Fork River at mouth of Canyon 40.431898 -111.750767
4994984 American Fork River BL Cave Camp Springs 40.441851 111.714216
4994983 S FK American FK R ½ mile AB Mutual Dell 40.444401 -111.640064
4994990 N FK American FK R AB confl S FK 40.456062 -111.661863
5912810 N FK American FK R BL Tibble Fork Res 40.479396 -111.647428
5912830 Deer Creek AB Tibble Fork Res 40.482251 -111.647085
5912840 N FK American FK CK AB Tibble Fork Res 40.48384 -111.640474

Water Screening Analysis

Standards and Screening Values used in Evaluation of American Fork River Water 
Quality Samples
The table below summarizes applicable water quality standards for the American Fork River watershed (R317-2-14),  as well as 
screening values for recreational and agricultural uses.  Water quality standards for the American Fork River watershed consist of 
numeric values for metals and other chemical constituents and are intended to be protective of the watershed’s beneficial uses.  
Beneficial uses for the American Fork River include cold water aquatic life use, irrigation and stock watering agriculture uses, and 
infrequent contact recreational uses.  The water quality standards associated for these uses are presented in the table below. 

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 equal established ATSDR minimal risk levels (MRL), or EPA 
reference doses (RfD) if an appropriate MRL does not exist, for children between two and six years old, a sensitive population. These 
recreational screening values assume a short duration of exposure during the week between the initial sediment release and the 
completion of the reservoir bypass channel. Exposure to water and sediment is assumed to be via wading and playing in the river. 
Swallowing river water is thought to be unlikely as it is too shallow for swimming and people using area campgrounds would likely 
bring potable water. An exceedance of these values does not necessarily indicate that adverse health effects will occur; rather, it 
indicates that further evaluation is warranted. 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.
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http://www.rules.utah.gov/publicat/code/r317/r317-002.htm#T16
http://nepis.epa.gov/Adobe/PDF/30006MKD.pdf.
http://nepis.epa.gov/Adobe/PDF/30006MKD.pdf.
http://health.utah.gov/enviroepi/
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Aquatic Life Water Quality Criteria                     

Comparison of America Fork River Water Data with Water Quality Criteria (R317-14-2) for Aquatic Life Use   (Cold-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 3A 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. 

No exceedances of acute or chronic 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. 



Finished Drinking Water Screening Values - Total Metals                                                                    



Recreational Water Screening Values - Total Metals                   

Comparison of American Fork 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 American Fork River water. Derivation of these recreational screening values (SVs) is based on the following assumptions:

 Population: children between 2 and 6 years of age (body weight of 17.4 kg). Typically, younger children have higher exposures due to their play 
behavior and lower body weights. They are considered a sensitive population as their bodies are still developing and may be more sensitive to 
exposures. Children younger than 2 years are considered unlikely to be recreating in the river.

 Recreational scenario: wading and playing in the creek for 3 hours per day. Consultation with area experts suggests that the creek is likely to be too
shallow for swimming. Exposure would therefore be from dermal contact with contaminated water and sediment, and ingestion of small amounts 
of sediment (for example, from not washing hands). Ingestion of incidental amounts of water (approximately 0.12 L/hour) is considered unlikely 
from wading. While there are a number of campgrounds along the affected area of the creek, use of the creek for drinking water is unlikely as some 
campgrounds have potable water sources and all campgrounds are within close proximity to the main road. Recreators would most likely be 
driving in to the campgrounds and would bring water.

 The time frame for exposure is acute (e.g., up to 14 days). When possible, acute MRLs were used to derive SVs. If an acute MRL did not exist, 
intermediate MRLs, chronic MRLs, or EPA RfDs were used; this may result in SVs that are more conservative.

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

 



Agricultural Water Screening Values - Dissolved Metals                   

Comparison of American Fork 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 all metals and metalloids. 
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Sediment Screening Values – Dry Weight Sediment               

Sediment Screening Analysis

Summary
The Utah Department of Environmental Quality (DEQ) collected sediment samples from four sites on August 23, 
2016 (Table 1).  The sampling locations were selected in the field to be more likely representative of depositional 
environments in the river. 

At each site, samples were collected from recent depositional areas along the stream bank and were observed to be
deposited during the Tibble Fork release.  Samples were collected from  the top (approximately) 2 cm of sediment.
Sediments were analyzed for metals and metalloids and are reported in dry weight concentrations. The Screening 
Analysis table compares the sediment concentrations to human health-based screening values for soil because 
sediment-specific screening values are unavailable. The table also compares the sediment concentrations to 
aquatic life screening values. 

The screening-level analyses show that sediment arsenic concentrations were above the health-based screening 
values for soil.  All other metal concentrations were below screening values.  However, some sediment metal 
concentrations indicate an upward trend moving downstream from Tibble Fork Reservoir.  Lead and arsenic, two 
metals known to be present in high concentrations in Tibble Fork Reservoir sediments, show a similar trend, both 
showing significant increase in concentration moving downstream from the reservoir.  The highest concentrations
are observed in the North Fork of the American Fork River above the South Fork confluence.  This site was 
observed to have higher rates of deposition and the elevated concentrations are likely caused by higher rates of 
accumulation.
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Sediment Screening Values – Dry Weight Sediment               

Screening Values
Health-based screening values are taken from the Agency for Toxic Substance and Disease Registry (ATSDR). As is most 
appropriate for recreational exposures, ATSDR Environmental Media Evaluation Guideline (EMEG) health-based child 
intermediate exposure (>14 days up to one year) comparison values, were chosen first if available, followed by ATSDR EMEG 
health-based child chronic exposure (>1 year) comparison values. In the absence of EMEGs, ATSDR child Reference Dose 
Media Evaluation Guidelines (RMEGs), based upon EPA RfDs, were used. In the absence of RMEGs, EPA risk-based Regional 
Screening Levels (RSLs) were used.

Aquatic life screening values come from EPA Region 3 and are considered to be benchmarks protective of aquatic life uses 
(EPA Freshwater Sediment Screening Benchmarks 2006). 

Table 2. Sediment Screening Values

CAS Chemical Units

Health-Based Comparison
Value for Sediment

Ingestion (CV) 
[Total Metals]

EPA Region 3
Freshwater

Sediment Screening
Values for Aquatic

Life
7429-90-5 Aluminum mg/kg 165,428  

7440-36-0 Antimony mg/kg 66  

7440-38-2 Arsenic mg/kg 753 9.80

7440-39-3 Barium mg/kg 33,086  

7440-41-7 Beryllium mg/kg 331  

7440-43-9 Cadmium mg/kg 87 0.99

7440-47-3 Chromium mg/kg 213,402 43.40

7440-48-4 Cobalt mg/kg 1,654 50.00

7440-50-8 Copper mg/kg 1,654 31.60

7439-89-6 Iron mg/kg 115,799 20000.00

7439-92-1 Lead mg/kg 155 35.80

7439-96-5 Manganese mg/kg 7,775 460.00

7439-97-6 Mercury mg/kg 1,158 0.18

7440-02-0 Nickel mg/kg 3,309 22.70

7782-49-2 Selenium mg/kg 827 2.00

7440-22-4 Silver mg/kg 827 1.00

7440-62-2 Vanadium mg/kg 1,654  

7440-66-6 Zinc mg/kg 49,628 121.00
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Sediment Screening Values – Dry Weight Sediment                   

Comparison of American Fork River Sediment Data to Human Health and Aquatic Life   Screening Values 

Sediment concentrations below Tibble Fork Reservoir exceed human health screening values for lead. Sediment concentrations for arsenic, cadmium, lead,
manganese, and zinc exceeded freshwater aquatic life screening values both above and below Tibble Fork Reservoir on August 23, 2016. The 
concentrations are notably higher (2 to 7 times) below the reservoir compared to samples above the reservoir. Concentrations of copper were not detected 
above the reservoir but exceed the aquatic life screening value below the reservoir. Further assessments are required to determine if metal contamination 
in sediments has had an impact on the biological community in the system. The Division of Wildlife Resources has found a healthy benthic 
macroinvertebrate community above the reservoir and in the lower portion of American Fork River, below the reservoir confluence with the South Fork. 
The macroinvertebrate community in the two mile stretch directly below Tibble Fork Reservoir appeared to be heavily impacted by the sediment release.  
This is the same stretch that experienced a fish kill in between August 19 and August 22.
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Sediment Screening Values – Dry Weight Sediment                   

The figures below provide a comparison between the sediment data above and below Tibble Fork Reservoir. 
Concentrations of Arsenic, in addition to exceeding human health and aquatic life screening values are three times 
higher in downstream samples when compared to upstream samples. 

Concentrations of arsenic, cadmium, copper, lead, nickel, and zinc are 2 to 10 times higher in samples below the 
reservoir when compared with upstream samples. Samples of any metals exceed freshwater aquatic life screening 
values both above and below Tibble Fork Reservoir. 

Figure 1. August 23, 2016 Sediment Arsenic Concentrations.

Figure 2. August 23, 2016 Sediment Cadmium Concentrations.
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Sediment Screening Values – Dry Weight Sediment                   

Figure 3. August 23, 2016 Sediment Copper Concentrations.

Figure 4. August 23, 2016 Sediment Lead Concentrations.
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Sediment Screening Values – Dry Weight Sediment                   

Figure 5. August 23, 2016 Sediment Nickel Concentrations.

Figure 6. August 23, 2016 Sediment Zinc Concentrations.
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Water Turibidty and Suspended Sediment                   

Water Column Turbidity and Suspended Solids

Visual inspection of the American Fork River downstream of Tibble Fork Reservoir on August 23, 2016 and 
photographs taken on August 22, 2016 indicate that the water was dark and full of sediment. Data collected by the 
Division of Water Quality on August 23, 2016 confirmed the visual observations. Levels of Total Suspended Solids 
(TSS), a measurement of solid material suspended (not dissolved) in the water, were elevated more than 400 times 
over the background level above the dam by the time the creek reached the mouth of American Fork Canyon on 
Tuesday August 23. When compared to the results of a TSS sample taken by the National Park Service at Timpanogos
Cave National Monument the day before the difference becomes even more dramatic, as illustrated by the graph 
below.  The TSS levels in the creek were at least six times higher on August 22, 2016, indicating a very large amount 
of sediment was washed down into the creek during the event.

Another measurement of the amount of solid material in the water is turbidity which is a measurement of water 
clarity. It is measured in nephelometric turbidity units (NTUs) and captures the amount of light scattered by the 
solids.  The higher the NTU value, the more solids there are in the water.  The turbidity of the water measured on 
Tuesday August 23, 2016 closely followed the same pattern seen in the TSS data. Specifically, the river was extremely 
clear above the dam, and extremely turbid below the dam, indicating the presence of a large amount of sediment 
being washed down from the dam rehabilitation project.  No corresponding turbidity data are available for the water 
samples taken by the National Park Service the previous day.
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Water Turibidty and Suspended Sediment                   

These results violate Utah Water Quality Standards. The TSS results violate Utah’s Narrative Standard, which states 
that it is a violation to “…discharge or place any waste or other substance in such a way as will be or may become 
offensive…or cause conditions which …produce undesirable physiological responses in desirable resident fish, or 
other desirable aquatic life” (R317-2-7.2). The fish kill that occurred as a result of the sediment release further 
supports the violation of Utah’s Narrative Water Quality Standards.

The Turbidity results violate a numeric Water Quality Standard which prohibits any discharge which produces an 
increase in turbidity greater than 10 NTUs above the background level.  This incident has resulted in clear violations 
of the Utah Water Quality Act.
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