NORTH UTAH COUNTY WATER CONSERVANCY DISTRICT

Serving Lehi, Highland, Alpine, American Fork and Pleasant Grove

75 North Center Hunt Willoughby, Chairman/President

American Fork, Utah 84003 Michael Chambers, Vice-Chairman/ Vice-President

Telephone 801-756-7039 Ron Stewart, Secretary/Treasurer

Fax 801-756-6072 John H. Jacobs, Attorney
February 6, 2017

RE: Request for Public Records Entitled “Provide Sediment Data”
To Mark Allen:

The North Utah County Water Conservancy District thanks you for your interest in these
records and submits to you the following response and accompanying documents.

As you read through this response, note that portions of your request have been
responded through the attached records and other areas have been denied. The denied portions of
your request will indicate the statutory reasoning, and if known, what agency you may contact
who may possibly be able to fulfill your request.

The District in this case, has chosen not to charge a fee for responding to this request.

You may elect to appeal this response, or any denial contained herein within thirty (30)
days of receipt to the District’s Chairman, Hunt Willoughby. The appeal should contain, with
specificity, the portion under appeal to allow for a timely response.

1. “Please provide the following: 1. All reports, studies, calculations related to quantity of
sediment remaining in Tibble Fork reservoir”
No records exist for this section of the request; UCA §63G-2-201(8)(a)(i)

2. “All heavy metal sampling reports from Aug 2016, to present from Tibble Fork and AF
River”.

See attached documents.

3. “Provide total gallons of irrigation water from same time period and to which cities in
Utah County received this secondary water.”

No records exist for this section of the request; UCA §63G-2-201(8)(a)(i). Please contact

local irrigation companies for possible information relating to this portion of your
request.

Page 1 of 3



10.

“Provide all heavy metal sediment sample results from Aug 2016 to present from end
users, ie secondary water users, household, garden, park testing of those downstream who
received secondary water”,

No records exist for this section of the request; UCA §63G-2-201(8)(a)(i). Please contact
local municipalities or irrigation companies for possible information relating to this
portion of your request.

“Provide heavy metal sediment results from Manilla pond.”

No records exist for this section of the request; UCA §63G-2-201(8)(a)(i). Please contact
Pleasant Grove City, Cedar Hills, Utah County Health Department, or Utah Department
of Water Quality for possible information relating to this portion of your request.

“All reports, studies, calculations related to total quantity of sediment that was released
from Tibble Fork reservoir from Aug 2016-Sep 5™ 2016.”

See attached documents.

“All reports, studies, calculations related to total estimated quantity of sediment
calculated to have gone into the secondary irrigation system.”

No records exist for this section of the request; UCA §63G-2-201(8)(a)(i). Please contact
local municipalities or irrigation companies for possible information relating to this
portion of your request.

“Provide a copy of the clean up / remediation plans for 15,000 households or plans to rule
out hazards to general public.”

No records exist for the first part of this section of the request; UCA §63G-2-201(8)(a)(i).
See attached documents for the latter part of this section of your request.

“Provide a copy of the notice sent to citizens alerting them to potential heavy metals
release, what residential exposure levels are per the EPA and how many households have
been alerted to this.”

No records exist for this section of the request; UCA §63G-2-201(8)(a)(i). Please contact
the EPA for EPA information or the Utah County Health Department for possible
information relating to this portion of your request.

“Provide a copy of Ecological Risk Assessment to public health performed for residents
downstream of Tibble Fork Disaster.”
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No records exist for this section of the request; UCA §63G-2-201(8)(a)(i). Please contact
the Utah Department of Water Quality or the Utah County Health Department for
possible information relating to this portion of your request.

Once again, if you wish to appeal any decision made in this response, please file within

thirty days of receipt, and in writing to Chairman Hunt Willoughby at the address listed above.

Respectfully,

/R)ﬁl H. Jacobs
Attorney and Records Officer for the North

Utah County Water Conservancy District

Enclosures:

i.
ii.
iii.
iv.
V.
vi.
Vil.
viii.
IX.

X1,

American West Analytical Laboratory Reports (18 pages)

UDEQ Evaluation of UDEQ Water Quality Data 8-22, 8-23(19 pages)

UDEQ Evaluation of UDEQ Water Quality Data 8/22-28,30,31 & 9/1,3,5,6 (86 pages)
Sampling Location Map (1 page)

Chemtech-Ford Lab Work Order 16H1199 (5 pages)

Chemtech-Ford Lab Work Order 16H0878 (6 pages)

Chemtech-Ford Lab Work Order 16J0673 (10 pages)

Chemtech-Ford Lab Work Order 16K0840 (6 pages)

AF & Highland Irrigation Pond Floor Dimension Map (1 page)

Cut/Fill Report; data, CAD map, aerial map (4 pages)

NUCWCD letter to Utah Division of Waste Management and Radiation Control and
attachments (37 pages)

Total: 193 pages
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3440 South 700 West
Salt Lake City, UT 84119

Phone: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@awal-labs.com

web: www.awal-labs.com

Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer

Cami McKinney
Timp Cave National Monument
RR3 Box 200

American Fork, UT 84003
TEL: (801) 756-5661

RE: AF River WQ

Dear Cami McKinney: Lab Set ID:

1608448

American West Analytical Laboratories received sample(s) on 8/22/2016 for the analyses
presented in the following report.

American West Analytical Laboratories (AWAL) is accredited by The National
Environmental Laboratory Accreditation Program (NELAP) in Utah and Texas; and is
state accredited in Colorado, Idaho, New Mexico, Wyoming, and Missouri.

All analyses were performed in accordance to the NELAP protocols unless noted
otherwise. Accreditation scope documents are available upon request. If you have any
questions or concerns regarding this report please feel free to call.

The abbreviation "Surr" found in organic reports indicates a surrogate compound that is
intentionally added by the laboratory to determine sample injection, extraction, and/or
purging efficiency. The "Reporting Limit" found on the report is equivalent to the
practical quantitation limit (PQL). This is the minimum concentration that can be
reported by the method referenced and the sample matrix. The reporting limit must not be
confused with any regulatory limit. Analytical results are reported to three significant
figures for quality control and calculation purposes.

Thank You,

Kyle F oo,
# Date:
Gro SS

~2016.08.24
Laboratory Director or designee

Approved by: 15:25:00 -06'00"
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Client:
Project:
Lab Sample ID:

INORGANIC ANALYTICAL REPORT

Timp Cave National Monument Contact: Cami McKinney
AF River WQ

1608448-00

1

e eS8 o Client Sample ID: AF River - American Fork River
mﬁ?g?ﬁ?ﬁng%ﬁ%% Collection Date:  8/22/2016 1550h
Received Date: 8/22/2016 1718h
Analytical Results TOTAL METALS
Date Date Method Reporting Analytical
3440 South 700 West Compound Units Prepared  Analyzed Used Limit Result Qual
Salt Lake City, UT 84119 Antimony mg/L 8/23/2016 1305h  8/24/2016 757h E200.8 0.00200 0.0124
Arsenic mg/L, 8/23/2016 1305h  8/24/2016 757h E200.8 0.00200 0.276
Beryllium mg/L. 8/23/2016 1305h  8/24/2016 757h E200.8 0.00200 0.00830
Phone: (801) 263-8686 Cadmium mg/L 8/23/2016 1305h  8/24/2016 757h E200.8 0.000500 0.0768
Calcium mg/L 8/23/2016 1305h  8/24/2016 1346h E200.7 100 608
Toll Free: (388) 263-8686 Chromium mg/L 8/23/2016 1305h  8/24/2016 757h E200.8 0.00200 0.0949
Fax: (801) 263-8687 Copper mg/l. 8232016 1305h  8/24/2016 757h E200.8 0.00200 0.781
e-mail: awal@awal-labs.com ] gad mg/l. 8232016 1305h  8/24/2016 832h E200.8 0.0100 5.61
Magnesium mg/L  8/23/2016 1305h  8/24/2016 1306h E200.7 5.00 95.5
web: www.awal-labs.com  Mercury mg/l. 8232016 1600h  8/24/2016 900h E245.1 0.000150 0.00427
Nickel mg/L 8/23/2016 1305h  8/24/2016 757h E200.8 0.00200 0.221
Potassium mg/L 8/23/2016 1305h  8/24/2016 1309h E200.7 1.00 8.29
Kyle F. Gross  Selenium mg/L 8232016 1305h  8/24/2016 757h E200.8 0.00200 0.00354
Laboratory Director  Silver mg/L 8/23/2016 1305h  8/24/2016 757h E200.8 0.00200 0.0259
Sodium mg/L, 8/23/2016 1305h  8/24/2016 1309h £200.7 1.00 5.67
Jose Rocha Thallium mg/L 8/23/2016 1305h  8/24/2016 757h E200.8 0.00200 0.00250
QA Officer Zinc mg/L 8/23/2016 1305h  8/24/2016 832h E200.8 0.0250 8.05
Report Date: 8/24/2016 Page 2 of 3
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INORGANIC ANALYTICAL REPORT

Client: Timp Cave National Monument Contact: Cami McKinney
Project: AF River WQ

Lab Sample ID:  1608448-001

Client Sample ID: AF River - American Fork River

Collection Date:  8/22/2016 1550h

Received Date:  8/22/2016 1718h

Analytical Results
Date Date Method Reporting Analytical
3440 South 700 West Compound Units Prepared  Analyzed Used Limit Result Qual
Salt Lake City, UT 84119 Acidity (as CaCO3) mg/L 8242016 702h  SM2310B 15.0 <15.0 !
Bicarbonate (as mg/L 8/24/2016 600h SM2320B 10.0 118
CaCO03)
Carbonate (as CaCO3) mg/L 8/24/2016 600h SM2320B 10.0 <10.0
Phone: (801) 263-8686  cjoride mg/L 8/24/2016 1036h E300.0 0.100 5.92
Toll Free: (888) 263-8686  Nitrate/Nitrite (as N) mg/L $/22/2016 1902h E353.2 0.0100 0.0697
Fax: (801) 263-8687  Sulfate mg/L 8/24/2016 1053h E300.0 7.50 94.6
e-mail: awal@awal-labs.com 1otal Dissolved Solids mg/L 8/23/2016 1627h  SM2540C 20.0 280
Total Suspended Solids ~ mg/L 8/23/2016 1400h  SM2540D 75.0 7,680

web: www.awal-labs.com - Matrix spike recovery indicates matrix interference. The method is in control as indicated by the LCS.

Kyle F. Gross

Laboratory Director
Jose Rocha
QA Officer
Report Date: 8/24/2016 Page 3 of 3
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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 23" 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. -

UTAH DIVISION OF WATER QUALITY



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 Monitoring Location Name Latitude Longitude
Location ID

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 ¥2 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

UTAH DIVISION OF WATER QUALITY
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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 (RMEGSs), 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

EPA Region 3
Health-Based Comparison Freshwater
Value for Sediment Sediment Screening
Ingestion (CV) Values for Aquatic
CAS Chemical Units [Total Metals] Life

7429-90-5 Aluminum ma/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 mga/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

UTAH DIVISION OF WATER QUALITY
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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 downsiream 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.
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Figure 1. August 23, 2016 Sediment Arsenic Concentrations.
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Figure 2. August 23, 2016 Sediment Cadmium Concentrations.
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Sediment Screening Values — Dry Weight Sediment

[ 123-Aug-16 == Health Based Comparison Value for Recreation  emams EPA Aquatic Life Screening Value
600 - R bbb bl it R REEEERE R
= 500 fo e : f o
g a s =
: 70 L ET R EREEEERREEEERN B
% %0 ; i ;
B 300 e
§ 200 oo e o
-y : : '
L e e
0 ! | ! . ; == 1

2 @ 2 ®

h¥A =TS oo by g

g & ¥ ¥y e

o c e x ©

& O S 9 s2 [

o L " = & L. ©

52 g 2 gs § £

= £ 2 g° S 3

= = @

Sk pra X g E

; = = <

Figure 3. August 23, 2016 Sediment Copper Concentrations.
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Figure 4. August 23, 2016 Sediment Lead Concentrations.
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Sediment Screening Values — Dry Weight Sediment
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Figure 5. August 23, 2016 Sediment Nickel Concentrations.
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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.

Total Suspended Solids (mg/L) August 23, 2016
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{Aug 22)
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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

Water Turbidity in NTUs
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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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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 of the American Fork River. DWQ collected water chemistry and sediment samples on
August 2314 through August 30t 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 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 through August 28,
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 through Sunday, August 23-28, 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. As of September 6, 2016, the water clarity had improved to
levels which are in compliance with the numeric standards set in the Utah Water Quality Act.

Concentrations of dissolved metals 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 through August 28 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, manganese, 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.

At the request of local city governments, water samples were taken from Highland Glen Reservoir, Heritage
Park, and Manila Reservoir on August 31, 2016. These recreation sites are downstream from the canyon and
are all fed by irrigation water drawn from American Fork Creek. Analysis of total and dissolved metals in the
samples confirmed the levels do not exceed the EPA screening standards for recreational use, agriculture, or
aquatic life.

UTAH DIVISION OF WATER QUALITY



Introduction

DEQ collected water samples at five locations on the American Fork River and North Fork American Fork River
following the Tibble Fork Reservoir sediment release on August 23-28, and August 30, 2016 (Table 1, Figure1). In
addition, samples were taken from two unaffected tributary streams on August 25,2016. 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. Monitoring L.ocations for Assessment of Tibble Fork Sediment Release.

Monitoring Monitoring Location Name Latitude Longitude
Location ID

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 ¥2 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

American Fork River Sample Locations

Y Sample Site 2 b R : ‘ B m912840NMFk mericany
; % Tibble Fork Reservoir : e RLnT PR K BTbble Fork<Res

i} —— State Route i I SRR 5012830 Deer,Cre ek i
¢ : TR ABjfibble;ForkiRes
Paved Road L o : :

§ ~Asme Perennial Stream R ; / 5912103 FkAmegcan
3 Cd L m- €1, BLNTiDDIE L OTK:

Land Administration : 4 : Ty EE iy
National Wildemess Ares

National Monument WATER QUALITY |

UintaWasatch:Cache

1499498315 EK/American [N
FRRY I AB Mutral[Del iKY

N
3
aMiles

Flgure 1. MomtormgLocatlons for Assessment of leble Fork Sedlment Release
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Sediment Screening — 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 lead 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 — 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 3. Sediment Screening Values

EPA Region 3
Health-Based Comparison Freshwater
Value for Sediment Sediment Screening
Ingestion (CV) Values for Aquatic
CAS Chemical Units [Total Metals] 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 ma/kg 115,799 20000.00
7439-92-1 Lead mg/kg 400 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 malkg 49,628 121.00
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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.
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Figure 2. August 23, 2016 Sediment Arsenic Concentrations.
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Figure 3. August 23, 2016 Sediment Cadmium Concentrations.
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Figure 4. August 23, 2016 Sediment Copper Concentrations.
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Figure 5. August 23, 2016 Sediment Lead Concentrations.
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Figure 6. August 23, 2016 Sediment Nickel Concentrations.
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Figure 7. August 23, 2016 Sediment Zinc Concentrations.
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Water Turibidiy and Suspended Sediment

Water Column Turbidity and Suspended Solids

Visual inspections and pictures of the American Fork River downstream of Tibble Fork Reservoir shortly after the
discharge showed that the water was dark and full of sediment. Since then, water samples have been collected almost
daily by the Division of Water Quality and other agencies in order to document and track the impact of the sediment
on the water quality of the river.

Turbidity is a measurement of water clarity. It is measured in nephelometric turbidity units (NTUs) and captures the
amount of light scattered by the solids suspended in the water. In general, the higher the NTU value the more solids
there are in the water, although this is dependent on several factors including particle shape and size. The turbidity
of the water measured in the samples taken over the past week has roughly correlated with the amount of solids
suspended in the water. The North Fork of the American Fork River is extremely clear above the dam and is
noticeably more turbid below the dam, confirming a large amount of sediment has been washed down from the dam
rehabilitation project.

The turbidity of the water in the river has been slowly but steadily improving since the incident started, with the
lowest turbidity values seen in the latest samples taken over Labor Day weekend. The graph below shows the
dramatic reduction in turbidity, especially after the North Fork of the American Fork river was diverted past the
sediment in the reservoir. These values have been confirmed by data collected by water quality sondes installed
above and below the reservoir.
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Total Suspended Solids (TSS) is a measurement of solid material suspended (not dissolved) in the water. The levels
of suspended solids in the water have steadily decreased since the incident began, reaching their lowest levels in the
latest samples which were collected on September 6t. The graph below illustrates the decline.
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Water Turibidty and Suspended Sediment
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Intially these results violated Utah Water Quality Standards, The TSS results violated 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 kil that occurred as a result of the sediment release further
supports the violation of Utah’s Narrative Water Quality Standards.

The intital Turbidity results violated a numeric Water Quality Standard which prohibits any discharge that produces
an increase in turbidity greater than 10 NTUs above the background level. The latest data confirm the water in the
American Fork River has returned to levels which comply with the numeric standard.
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Water Turibidty and Suspended Sediment

Changes in Water Column Metals Over Time

As described above, metal concentrations in up- and downstream waters did not exceed any numeric criteria or
human health screening values. As follow up monitoring continues we have observed temporal patterns in Total
(unfiltered) and Dissolved (filtered) fractions of several metals. The figures presented below provide an integrated
look at how both Total and Dissolved fractions vary since monitoring began. When available, a plot showing the
range of historical data (Dissolved fraction only) for upstream and downstream sites is included. Key trace metals
presented here include Lead, Arsenic, Cadmium, Copper, and Zinc, which were identified as exceeding aquatic life
screening criteria in sediments.

The following figures are comprised of three separate graphs. The upper left graph shows Dissolved concentrations
and the lower left graph shows Total metal concentrations in water. Circles represent color-coded monitoring
locations below the Tibble Fork Reservoir, while triangles represent color-coded monitoring locations above the
reservoir. Monitoring Location codes are identified in the legend (lower right portion of figure), Site Names and
coordinates are available in Table 1, above. The x-axis shows the date that samples were collected, starting with
August, 22, 2016 (when available), a few days after the sediment release began. Lastly, the graph in the upper right
portion of the figure shows two boxplots for any available data from upstream and downstream monitoring locations
(see Table 1 and the legend of the following figure); these data provide a sense of historic ambient metals
concentrations. Please note that the units of concentration are all as ng/L, the y-axis values differ between the Total
and Dissolved fraction graphs for each metal.
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Arsenic concentrations in the Total water fraction were elevated during the main portion of the sediment release, as
exemplified by Total Arsenic greater than 250 pg/L at site 4994984 (Cave Camp Spring). Dissolved fraction Arsenic
concentrations were elevated in downstream compared to upstream sampling locations, although the downstream
values appear to be atienuating over time.
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Water Turibidty and Suspended Sediment
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Lead concentrations in the Total water fraction were also elevated during the main portion of the sediment release,
with values exceeding 5,000 ug/L on August 22. In contrast, dissolved concentrations remained below the detection
limit. While it is a bit difficult to see in this figure, Total Lead concentrations at downstream sites remain elevated (>
60 pg/L) compared to upstream sites and a pre-release sample (concentrations < 1.0 ng/L).
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Water Turibidty and Suspended Sediment
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Cadmium concentrations in the Total water fraction were elevated during the main portion of the sediment release
with values exceeding 75 pg/L on August 22. Dissolved Cadmium concentrations and upstream Total Cadmium
concentrations remained below detection limits. Downstream Total Cadium concentrations appear to be on the
order of 1.4 to 4.0 pg/L, above the baseline upstream concentrations.
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Water Turibidty and Suspended Sediment
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Simliar to the previous figures, Total Copper concentrations were elevated during the main portion of the sediment
release, with values exceeding 750 pg/L on August 22. Nearly all Dissolved Copper concentrations were below
detection limits, however one sample (site: 4994984 on 8/24) was observed at 2.86 pg/L (veporting limit is 2 pg/L).
There is some evidence that Total Copper concentrations are attenuating below the Reservoir after release, though
they remain elevated (~ 17 ug/L) compared to upstream baseline values (below detection limits).
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Water Turibidty and Suspended Sediment
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Lastly, Total Zinc concentrations were severely elevated during the main portion of the sediment release, exceeding
8,000 pg/L on August 22. Interestingly, while most Dissolved fraction Zinc concentrations were below detection
limits, one Upstream site (5192840, N. Fk. American Fk River above Tibble Fk Reservoir) had persistently higher
concentrations (7-10 ug/L) than all other sites; the elevated concentrations at this sampling site may be indicative of
continuing low-level mining-related discharge in the upper portions of the watershed. Total Zinc concentrations at
downstream sites appear to be attenuating, from ~ 220 pg/L (8/23 — 8/24) to ~ 150 pg/L (8/25 — 8/26).

In summary, Dissolved metal concentrations above and below Tibble Fork Reservoir are below water quality
standards and human health screening values. Most Dissolved metal concentrations remain below detection limits.
There is evidence that the sediment release lead to a pulse of Total metals in the water column, and that while these
concentrations appear to be attenuating over time they remain above background levels.

UTAH DIVISION OF WATER QUALITY
24



The table below summarizes the general observations niade during a reconnaisance ofthe American Fork River on
Angust 26, 2016, Stops (sites) were selected randomly based on about a 0.50 mile road distance from each site.
The sites correspond to the attached photo files.

* Denotes decimal-degrees location.

T

Site 1% Mouth-Divarsion | 404324 - 11175189 - low §
Site 2* | 0.50 i, from#1 | 40,4336 - 1117430 No | No | low
Site 3 * D.50-mifrom#2 | 40.4350 - 111,7327 No Mo | lLow ?
Sited | 06O0mifrom#3 | 402615-1114235| Yes | No | low |
Site 5 050 mifrom#4 | 40J642-1114156 |  Yes No Low ]
Sitef | 050mifrom#5 | 402648-1114116 |  Yes No Low | ]
Site7 | 0.50 mifrom#6 | 4026 54-111 40 32 Yes | No | Moderate %
Site8 | 0.50from #7 402710-1113952 |  Yes No | Moderate
Site 9 0.50 from #8 402737-1113997 |  Yes | No | Moderate §
| Site 10 0.50 from #9 402804-1113917 | Yes | No Low g
Site11l | 0.50from #10 4028 14- 111 39 11 Yes No Low
Site 12* | our it ps§e~dam. 40,4796 - 111,6466 | _Yés | ™o | ﬂ.mw '

mercian Fork Stream Reconnaisance

Site Ohservation Location Map T Rt G 5 ; -
August 25, 2016 : , T:bb%efor Reservoir

American Fork River
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Untied States Depariment ob Agriculturs
Histurst fesources Canservation Service




USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm
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Utah County, Utah 1 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 1

Utah County, Utah 2 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 1

Utah County, Utah 3 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Utah County, Utah 4 Tibble Fork Dam Rehabilitation



D.Hamilton, N.Evenstad

American Fork Stream Reconnaisance
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USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 3

Utah County, Utah 7 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 3

Utah County, Utah 8 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Utah County, Utah 9 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 4

Utah County, Utah 10 Tibble Fork Dam Rehabilitation



D.Hamilton, N.Evenstad

American Fork Stream Reconnaisance

USDA-NRCS
Utah

00 am to 3:30 pm
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Utah County, Utah



D.Hamilton, N.Evenstad
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USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 4

Invertebrates
Caddisfly present

Utah County, Utah 13 Tibble Fork Dam Rehabilitation
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USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 5

T

Utah County, Utah 15 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 6
402648 -1114116

Utah County, Utah 16 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 6
4026 48 -11141 16

Utah County, Utah 17 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Utah County, Utah 18 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 7
402654 -1114032

Utah County, Utah 19 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 7

Utah County, Utah 20 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 7
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Utah County, Utah 21 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm

Site 8
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Utah County, Utah 22 Tibble Fork Dam Rehabilitation



: USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
f Utah August 25, 2016 10:00 am to 3:30 pm

Site 8

Utah County, Utah 23 Tibble Fork Dam Rehabilitation
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USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah August 25, 2016 10:00 am to 3:30 pm
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Utah County, Utah 25 Tibble Fork Dam Rehabilitation
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USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah 10:00 am to 3:30 pm

Site 10
- N. Fork

Utah County, Utah 27 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah 10:00 am to 3:30 pm

Site 10
N. Fork
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Utah County, Utah 28 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah 10:00 am to 3:30 pm
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Utah County, Utah 29 Tibble Fork Dam Rehabilitation
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USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah 10:00 am to 3:30 pm

Site 11
N.Fork

Utah County, Utah 31 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah 10:00 am to 3:30 pm

Site 12

Outlet at
Dam
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Utah County, Utah 32 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork Stream Reconnaisance D.Hamilton, N.Evenstad
Utah 10:00 am to 3:30 pm

Site 12
Outlet
Area

Utah County, Utah 33 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork River Reconnaissance No. 2 D. Hamilton, N. Evenstad
Utah Sept 16, 2016 10:30 to 15:30

The table below summarizes the general observations made during a second reconnaissance of the
American Fork River on September 16, 2016. Observed sites along the river were the same as the first
reconnaissance completed on August 26, 2016 (approximate 0.50 mile road distance from each site).

Site 1* Mouth-Diversion 40.4324 - 111.7519 No No | Verylow No Yes
Site 2* 0.50 mi. from #1 40.4336-111.7430 No No | Verylow No No
Site 3* 0.50 mi. from #2 40.4350 - 111.7327 No No | Verylow No Yes
Site 4 0.60 mi. from #3 4026 15-11142 39 No No Very Low No Yes
Site 5 0.50 mi. from #4 402642 -1114156 No No Very Low No Yes
Site 6 0.50 mi. from #5 402648-1114116 No No Very Low No Yes
Site 7 0.50 mi. from #6 402654 -111 4032 No No Very Low No Yes
Site 8 0.50 mi. from #7 4027 10-1113952 No No Very Low No Yes
Site 9 0.50 mi. from #8 4027 37-1113927 No No | Verylow No Yes
Site 10 0.50 mi. from #9 402804 -1113917 No No Very Low No Yes
Site 11 0.50 mi. from #10 | 4028 14-1113911 No No | Verylow No Yes
Site 12* | Outlet pipe-dam 40.4796 - 111.6466 No No | VerylLow No Yes

k Stream Reconnalsance 3§
Site Observatlon Location Map
__September 16, 2016

Utah County, Utah 1 Tibble Fork Dam Rehabilitation



USDA-NRCS American Fork River Reconnaissance No. 2 D. Hamilton, N. Evenstad
Utah Sept 16,2016 10:30 to 15:30

Utah County, Utah 2 Tibble Fork Dam Rehabilitation



