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Attachment 1.  Quality Control Plan for Water Quality Monitoring of the Van Hook Arm of Lake

Sakakawea in Response to Avian Mortality

Attachment 2.  Laboratory Report of Results for Analysis of Collected Sediment/Soil, Water, and

Algal Toxins for Monitoring of the Van Hook Arm of Lake Sakakawea in
Response to Avian Mortality



1 BACKGROUND INFORMATION

1.1 Project Location

The Van Hook Arm of Lake Sakakawea extends approximately 12.5 miles NNW of the main
channel of Lake Sakakawea near River Mile (RM) 1452. It has a surface area of roughly 61 square miles
and is considerably shallower than the main channel area of Lake Sakakawea. The Van Hook Arm
contains many small islands dispersed throughout its northern end which provide habitat for migratory
and endemic bird species including terns, gulls, ducks, geese, pelicans, and cormorants. Due to oil
production activity in western North Dakota significant population and industrial growth has occurred in
the areas surrounding the Van Hook Arm. Considerable development has occurred in the vicinity of the
city of New Town located 3 miles from the NW shore of the Van Hook Arm. Numerous hydraulic
fracturing well pads have been constructed in the area, and many road improvement projects have been
completed or are ongoing.

1.2  Project Description

Avian mortality events have occurred in the Van Hook Arm during the summers of 2016 and
2017. Both events were observed on Fox Island; however, it has been reported that events took place on
other islands as well. The 2016 avian mortality event took an estimate of 700 birds and occurred during
the mid-July to mid-August time frame. The 2017 avian mortality event has taken an estimate of 189
birds and occurred during the mid-May to late-June time frame. Two deceased bird specimens were
collected by Garrison Project personnel on May 16, 2017 and sent to the USGS National Wildlife Health
Center for necropsy analysis. Results of the analysis indicate that ingestion of toxic plants or heavy
metals may be possible causes. Heavy metals analysis of the liver from one specimen indicated
potentially toxic levels of zinc as well as elevated levels of cadmium, molybdenum, and manganese.

Van Hook Arm

Figure 1. Location of the Van Hook Arm relative to Lake Sakakawea.



1.3  Water Quality Sampling

In order to better understand the potential water quality factors that may be involved in the
observed avian mortality events the Garrison Project requested that the District Water Quality Team
conduct reconnaissance water quality sampling. The developed Quality Control Plan (QCP) “2017 Water
Quality Monitoring of the Van Hook Arm of Lake Sakakawea in Response to Avian Mortality” (USACE,
2017) identified sample collection to assess algal toxins and heavy metals concentrations at three of the
islands in the Van Hook Arm of Lake Sakakawea where avian mortality events have occurred (Figure 2).
The two objectives identified for the monitoring were:

1) Document concentrations of heavy metals present in the identified locations of the Van Hook
Arm of Lake Sakakawea at the time of sampling.

2) Document concentrations of algal toxins and the dominant algal genera present in the identified
locations of the Van Hook Arm of Lake Sakakawea at the time of sampling.

Gull Island
(GARLKGLISL)

Lonetree Island
(GARLKLTISL)

@ Sediment Sample

Google earth

Figure 2. Location of Fox Island, Lonetree Island, and Gull Island and their respective sediment sample
locations.



2 SAMPLING AND ANALYSIS METHODS

Water and sediment/soil samples representative of the areas where avian mortality has been
observed were collected and analyzed. The results were used to assess the potential that water quality
conditions may play a role in the observed avian mortality events.

2.1  Quality Control Plan

A QCP was developed in consultation with Garrison Project personnel and is included as
Attachment 1. The parameters that were measured in the field and analyzed in the laboratory for the
collected water and sediment/soil samples are listed in Table 1. Analytical methods are provided in the
QCP (Attachment 1).

Table 1. Parameters measured and analyzed for the different media assessed as part of the water
and sediment/soil sampling

Parameter Soil/Sediment Samples Water Samples
FIELD MEASUREMENTS
Water Temperature (°C) X
Dissolved Oxygen (mg/L and % Sat) X
pH (S.U.) X
Specific Conductance (uS/cm) X
Turbidity X
Algal Samples
Phytoplankton (Taxa ID, Biovolume, X
Density)
Microcystin, Total (Immunoassay) X
Cylindrospermopsin, Total (Test Strip) X
METALS (Dissolved)
Dissolved Metals Scan | | X
METALS (Total)
Total Metals Scan || X || X

2.2 Collection of Sediment/Soil Samples

Sediment/soil samples were collected at four sites at each of the three identified islands (Fox,
Lonetree, and Gull Islands) on 9-August-2017 (Figure 2). The four locations on each island where the
sediment/soil samples were collected are shown in Figure 2 and described in Tables 2 and 3. The
sediment samples at each site were collected with a 2 in. diameter stainless steel sediment core sampler.
Core samples were collected to a depth of 1 foot at each location and then all four samples from each
individual island were composited. A 500 mL volume of the composited sediment/soil material was then
collected and transported to the laboratory for analysis. Total metals analysis was then performed on each
of the three composited 500 mL sediment/soil samples.



Table 2.  Sediment/soil samples collected at the three Van Hook Arm islands for metals analysis.

Sample Type | Sample ID Sample Date Sampled Depth Sampling Method
Sediment/Soil FX1 09-August-2013 0 -1 feet Core
Sediment/Soil FX2 09-August-2013 0 -1 feet Core
Sediment/Soil FX3 09-August-2013 0 -1 feet Core
Sediment/Soil FX4 09-August-2013 0 -1 feet Core
Sediment/Soil GL1 09-August-2013 0 -1 feet Core
Sediment/Soil GL2 09-August-2013 0 -1 feet Core
Sediment/Soil GL3 09-August-2013 0 -1 feet Core
Sediment/Soil GL4 09-August-2013 0 -1 feet Core
Sediment/Soil LT1 09-August-2013 0 -1 feet Core
Sediment/Soil LT2 09-August-2013 0 -1 feet Core
Sediment/Soil LT3 09-August-2013 0 -1 feet Core
Sediment/Soil LT4 09-August-2013 0 -1 feet Core

Table 3. GPS locations where sediment/soil samples were collected at the Van Hook Arm islands.

Site Latitude Longitude

FX1 47° 54’ 16.1” 102° 23’ 01.0”
FX2 47° 54’ 12.0” 102° 23’ 00.0”
FX3 47°54°11.9” 102° 23’ 02.4”
FX4 47° 54’ 08.9” 102° 22’ 58.8”
GL1 47° 55’ 49.8” 102° 21’ 50.1”
GL2 47° 55’ 43.8” 102° 21’ 54.3”
GL3 47° 55’ 48.3” 102° 21’ 53.4”
GL4 47° 55’ 455" 102° 21’ 40.5”
LT1 47° 53’ 55.1” 102° 23’ 45.1”
LT2 47° 53’ 54.7” 102° 23’ 47.7”
LT3 47° 53’ 55.2” 102° 23’ 51.1”
LT4 47° 53’ 56.5” 102° 23’ 49.3”

Note:  GPS device used for determining locations was Garmin Map 76.




2.3  Collection of Water Samples and Field Measurements

Surface water grab samples were collected near the shoreline at each of the three islands on 9-
August-2017. Surface grab samples were collected at a depth of 0.1 m by placing individual sample
containers below the surface, allowing them to fill, and administering the appropriate preservative
following sample collection. Following collection all water samples were placed in iced coolers and
transported to the laboratory for analysis. Field measurements were taken as noted in Table 1 and
collected by lowering a Hydrolab Series 5 Datasonde 0.1 m below the surface and recording the
measurements.

3 RESULTS

3.1 Sediment Sample Results

Sediment sample results for the three different islands are shown in Table 4. The values reported
are similar to those reported in previous studies (USACE, 2012). The metals found in the highest
concentrations were Calcium, Magnesium, Iron, and Aluminum. Concentrations of silver were below the
detection limit for all samples. Analytical laboratory reports are also provided in Attachment 2.

Table 4. Laboratory results for sediment samples collected at the Van Hook Arm Islands.

Sediment Monitoring Results

Sample Location
Parameter D?f?r%ti'f n Lonetree Island Gull Island Fox Island
Aluminum, Total (mg/kg) 1.3 5469 1620 1967
Antimony, Total (mg/kg) 0.005 0.05 0.02 0.02
Avrsenic, Total (mg/kg) 0.003 4.3 2.4 4.5
Barium, Total (mg/kg) 0.07 125.3 33.8 26.9
Beryllium, Total (mg/kg) 0.07 0.2 0.08 <0.05
Cadmium, Total (mg/kg) 0.001 0.19 0.07 0.11
Calcium, Total (mg/kg) 8.2 41460 33180 51100
Chromium, Total (mg/kg) 0.5 10.9 5.2 5.4
Copper, Total (mg/kg) 0.2 6.2 17 1.7
Iron, Total (mg/kg) 21 10870 5302 5414
Lead, Total (mg/kg) 0.005 3.2 1.6 2
Magnesium, Total (mg/kg) 2 12330 10140 18870
Manganese, Total (mg/kg) 0.2 619 299.4 247.6
Mercury, Total (mg/kg) 0.0007 0.01 0.006 0.002
Nickel, Total (mg/kg) 0.3 12.1 5.7 5.6
Selenium, Total (mg/kg) 0.01 15 0.6 0.5
Silver, Total (mg/kg) 0.2 <0.2 <0.2 <0.2
Sodium, Total (mg/L) 14 165.5 69.9 84.9
Thallium, Total (mg/kg) 0.0007 0.09 0.04 0.03
Zinc, Total (mg/kg) 0.8 37.3 13.8 12.7

< = Not detected. Lower than Detection Limit

3.2 Field Measurements and Water Sample Results

Field Measurements and water sample results are shown in Table 5 along with North Dakota state
water quality standards. Results were similar to those seen in sediment samples with Calcium,
Magnesium, and Sodium occurring in the highest concentrations.




Table 5.

Field measurement and laboratory results for water samples collected at the Van Hook Arm

Islands.
Monitoring Results
Sample Location Water Quality Standards Attainment

Parameter Deﬁieﬁ]tiiton L;)Sr;;::e Gull Island Fox Island ND WQS Criteria(C) gg'cg d\Q/chess Ei;zzgtax\(/:er
Water Temperature (°C) 0.1 21.6 22.2 21.4 29.4(1,2) 0%
Dissolved Oxygen (mg/L) 0.1 8.4 9.4 8.5 5(1,3) 0%
Dissolved Oxygen (% Sat.) 0.1 98.8 1114 5] - 1 - 1 -
pH (S.U.) 0.1 8.3 8.5 8.3 7.0(1,3), 9.0(1,2) 0 0%
Specific Conductance (uS/cm) 1 632 632 63| - - ] -
E)g\i/d)ation—Reduction Potential 1 319 304 e T P R E
Turbidity (NTU) 1 9.8 4.2 s7| e e
Aluminum, Dissolved (ug/L) 40 <40 <40 40| 0 e ]
Aluminum, Total (ug/L) 40 370 100 170 750(6) 0 0%
Antimony, Dissolved (ug/L) 0.03 0.7 0.5 o6 - | | e
Antimony, Total (ug/L) 0.03 0.5 0.4 0.4 5.6(8) 0 0%
Arsenic, Dissolved (ug/L) 0.008 0.8 0.8 03! e
Arsenic, Total (ug/L) 0.008 0.9 0.7 0.7 340(1), 150(2), 10(3) 0,0,0 0%, 0%, 0%
Barium, Dissolved (ug/L) 1 47 48 L e e I
Barium, Total (ug/L) 1 54 48 53 1,000(8) 0 0%
Beryllium, Dissolved (ug/L) 1 <1 <1 L e I
Beryllium, Total (ug/L) 1 <1 <1 <1 4(8) 0 0%
Cadmium, Dissolved (ug/L) 0.007 <0.007 0.1 <0.007 | | e e
Cadmium, Total (ug/L) 0.007 0.03 0.01 0.9 10(6), 4(7), 5(8) 0,0,0 0%, 0%, 0%
Calcium, Dissolved (mg/L) 0.05 51.63 50.34 4983 | 0 - e e
Calcium, Total (mg/L) 0.05 51.93 50.86 5200 - | |
Chromium, Dissolved (ug/L) 4 <4 <4 N T e
Chromium, Total (ug/L) 4 <4 <4 <4 | 3220(6), 154(7), 100(8) 0,0,0 0%, 0%, 0%
Copper, Dissolved (ug/L) 6 <6 <6 6! - | e e
Copper, Total (ug/L) 6 <6 <6 <6 27(6), 17(7), 1,000(8) 0,0,0 0%, 0%, 0%
Hardness, Dissolved (mg/L) 0.5 207.0 202.6 2011} 0 e
Hardness, Total (mg/L) 0.5 208.8 205.2 2065| 00 - | ]
Iron, Dissolved (ug/L) 10 <10 <10 <0 0 - ]
Iron, Total (ug/L) 10 380 100 20| 0 -
Lead, Dissolved (ug/L) 0.008 <0.008 <0.008 <0008 | - | | e
Lead, Total (ug/L) 0.008 0.3 <0.008 0.3 201(6), 8(7), 15(8) 0,0,0 0%, 0%, 0%
Magnesium, Diss. (mg/L) 0.05 18.95 18.68 863 | 0 - e -
Magnesium, Total (mg/L) 0.05 19.22 18.99 916 | 00 - | |
Manganese, Dissolved (ug/L) 3 <3 10 5 T e I
Manganese, Total (ug/L) 3 30 10 01 00 -
Mercury, Dissolved (ug/L) 0.002 <0.002 <0.002 <0002 | - | | e
Mercury, Total (ug/L) 0.002 <0.002 <0.002 <0.002 | 1.7(6), 0.012(7), 0.05(8) 0,0,0 0%, 0%, 0%
Nickel, Dissolved (ug/L) 8 <8 <8 8| - ] e
Nickel, Total (ug/L) 8 <8 <8 <8 | 854(6), 95(7), 100(8) 0,0,0 0%, 0%, 0%
Selenium, Dissolved (ug/L) 0.00006 0.002 0.002 ooz | - | - ] -
Selenium, Total (ug/L) 0.00006 0.001 0.001 0.001 20(6), 5(7), 50(8) 0,0,0 0%, 0%, 0%
Silver, Dissolved (ug/L) 0.005 6 0.4 o7 e e
Silver, Total (ug/L) 0.005 7 0.7 43 14(6) 0 0%
Sodium, Dissolved (mg/L) 0.01 59.68 57.32 5703 | - | | e
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Table 5. (Continued)

Monitoring Results
Sample Location Water Quality Standards Attainment
Parameter .
Detection Lonetree - No. of WQS Percent WQS

Limit Island Gull Island Fox Island ND WQS Criteria(C) Exceedances Exceedance
Sodium, Total (mg/L) 0.01 58.3 57.27 5785 | e e e
Thallium, Dissolved (ug/L) 0.003 0.02 0.006 0007 | | | e
Thallium, Total (ug/L) 0.003 0.03 0.02 0.009 0.24(7) 0 0%
Zinc, Dissolved (ug/L) 6 <6 <6 <6 | 0 | e
Zinc, Total (ug/L) 6 9 9 10 218(6,7), 7,400(8) 0,0 0%, 0%
Microcystin (ug/L) 0.1 <0.1 <0.1 <01 | e e e
Cylindrospermopsin (ug/l) 0.1 <0.1 <0.1 <01 | e e e

<. = Not detected, less than detection limit
(A Detection limits given for the parameters Water Temperature, Dissolved Oxygen (mg/L and % Sat.), pH, Specific Conductance, and
Oxidation-Reduction Potential are resolution limits for field measured parameters.
®) Criteria given for reference — actual criteria should be verified in appropriate State water quality standards.
() Criteria for Class 1 streams.
@ Daily maximum criterion (monitoring results directly comparable to criterion).
@) Daily minimum criterion (monitoring results directly comparable to criterion).
@ Total ammonia criteria pH and temperature dependent. Criteria listed are for the median pH and temperature conditions.
®) 30-day average criterion (monitoring results not directly comparable to criterion).
® Acute criterion for aquatic life.
(™ Chronic criterion for aguatic life.
@ Human health criterion for surface waters.
Note: Some of North Dakota’s criteria for metals (i.e. cadmium, chromium, copper, lead, nickel, silver, and zinc) are based on hardness. Criteria
shown for those metals were calculated using the hardness value.

3.3 Phytoplankton and Algal Toxin Sample Results

The phytoplankton species and biovolume sample results have not yet been reported; however,
field observation during sample collection did not indicate the presence of any significant algal blooms or
thick algal matting in the VVan Hook Arm. All samples for algal toxins (Microcystin and
Cylindrospermopsin) were reported as not detected or less than the laboratory detection limit. One
additional sample for algal toxins was collected at Gull Island in an isolated pond which had been perched
near the shore as water receded. The results for this sample were also below the laboratory detection
limit.

4  DISCUSSION

4.1 Sampled Sediment Metal Levels

The values reported for sediment metals concentrations appear to be typical of sediments found in
Lake Sakakawea due to the similarity with those reported in previous studies examining sediment near the
spillway intake channel (USACE, 2012). The fact that avian mortality events occur on the islands in the
Van Hook Arm and not near the spillway intake channel indicate that sediment metals concentrations are
not likely to play a role in the observed avian mortality events.

4.2 Sampled Water Metal Levels and Comparison to North Dakota Water Quality Standards

All sampled concentrations of heavy metals (mercury, cadmium, arsenic, chromium, thallium,
and lead) were below North Dakota state water quality standards, and in many cases below laboratory
detection limits. Dissolved metals are commonly used to assess the potential for adverse impacts to biota
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due to their availability for potential uptake and bioaccumulation. Total metals are often bound to the
sediment and appear in higher concentrations due to the amount of sediment present in the sample. Table
5 shows that both the dissolved and total fractions of heavy metals do not appear problematic regarding
the avian mortality events.

4.3 Phytoplankton and Algal Toxin Concentrations

Field observation did not indicate that algal toxins in the water column were likely a concern
regards to avian mortality at the time of sample collection. This was reinforced by the absence of
detectable concentrations of algal toxins in the water samples collected at each of the islands.

5 CONCLUSIONS

The sampled levels of metals in the sediment and water to not appear problematic regarding the
observed avian mortality events in the Van Hook Arm of Lake Sakakawea. Sampled levels of algal
toxins also do not appear problematic regarding the observed avian mortality.

Based on observations during sample collection the avian mortality events in the Van Hook Arm
of Lake Sakakawea could be attributed to avian botulism. A cursory review of the life cycle of
Clostridium botulinum, the bacteria that produces botulinum toxin, indicates that all the conditions
required for the proliferation of avian botulism were seemingly present and observable at the time the
current sediment and water sampling occurred. The symptoms exhibited by effected bird species that
were observed at the time of the current sample collection were consistent with those reported for avian
botulism outbreaks at other locations.
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1 BACKGROUND INFORMATION
1.1 VAN HOOK ARM OF LAKE SAKAKAWEA

The Van Hook Arm of Lake Sakakawea extends approximately 12.5 miles NNW of the
main channel of Lake Sakakawea near River Mile (RM) 1452. It has a surface area of roughly
61 square miles and is considerably shallower than the main channel area of Lake Sakakawea.
The Van Hook Arm contains many small islands dispersed throughout its northern end which
provide habitat for migratory and endemic bird species including terns, gulls, ducks, geese,
pelicans, and cormorants. Due to oil production activity in western North Dakota significant
population and industrial growth has occurred in the areas surrounding the Van Hook Arm.
Considerable development has occurred in the vicinity of the city of New Town located 3 miles
from the NW shore of the Van Hook Arm. Numerous hydraulic fracturing well pads have been
constructed in the area, and many road improvement projects have been completed or are
ongoing.

1.2 OBSERVED AVIAN MORTALITY

Avian mortality events have occurred in the Van Hook Arm during the summers of 2016
and 2017. Both events were observed on Fox Island; however, it has been reported that events
took place on other islands as well. The 2016 avian mortality event took an estimate of 700
birds and occurred during the mid-July to mid-August time frame. The 2017 avian mortality
event has taken an estimate of 189 birds and occurred during the mid-May to late-June time
frame. Two deceased bird specimens were collected by Garrison Project personnel on May 16,
2017 and sent to the USGS National Wildlife Health Center for necropsy analysis. Results of
the analysis indicate that ingestion of toxic plants or heavy metals may be possible causes.
Heavy metals analysis of the liver from one specimen indicated potentially toxic levels of zinc as
well as elevated levels of cadmium, molybdenum, and manganese.

1.3 NEED FOR WATER QUALITY MONITORING OF THE VAN HOOK ARM

In order to better understand the potential water quality factors that may be involved in
the observed avian mortality events the Garrison Project has requested the District Water
Quality Team conduct reconnaissance water quality sampling. The sampling and analysis
identified in this Quality Control Plan (QCP) will focus on sample collection to assess algal
toxins and heavy metals concentrations near the islands of the Van Hook Arm of Lake
Sakakawea where avian mortality events have occurred. Currently, the Omaha District Water
Quality Team conducts routine water quality monitoring at the Garrison Project at mid-channel
locations both upstream (RM1481) and downstream (RM1445) of the Van Hook Arm

Phytoplankton samples collected as part of the routine monitoring program indicate the
blue green algae Aphanizomenon flos-aquae is dominant near RM1481 during certain times of
the year. Aphanizomenon flos-aquae produces the algal toxin cylindrospermopsin, which in
high concentrations is associated with kidney toxicity and was detected in trace amounts during
the 2016 avian mortality event. Other blue green algal species capable of producing toxins have
also been observed, but typically occur at a lower concentration. Due to the shallow depth of the
Van Hook Arm it is likely that warmer more calm conditions may occur relative to the main
channel of Lake Sakakawea. These conditions can potentially lead to increased blue green
algal concentrations capable of producing toxins in levels harmful to waterfowl. To asses
concentrations of algal toxins and identify the dominant algal genera present in the Van Hook
Arm, phytoplankton and algal toxin samples need to be collected.
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Water samples for metals analysis are collected annually at reservoir inflow and outflow
sampling locations as part of the routine monitoring program; however, they are not collected
directly upstream or downstream of the Van Hook Arm. Due to rapid industrial growth in the
area of the Van Hook Arm there is potential for nonpoint source heavy metals pollution to occur.
Environmental heavy metals tend to be associated with the sediment and interact with the water
column through adsorption/desorption processes. To asses concentrations of heavy metals in
the area of the Van Hook Arm where avian mortality events have occurred soil/sediment

samples need to be collected.
2 PROJECT DESCRIPTION
2.1 PROJECT RESPONSIBILITIES

2.1.1 Corps Offices Participating in Project

The Corps entities with personnel directly participating in this monitoring project are the
District's Water Quality Team and the Garrison Project Office. The Garrison Project Office will
provide support through providing information and potential sample locations, allowing access to
locations, and providing miscellaneous assistance as needed. A relational organization chart
listing functional responsibilities and lines of communication is provided (Figure 1).

Garrison Project Water Control and Water Quality Section
Office Water Quality Team
e Project Access ) "o Sample collection
¢ Information e Data quality review
e Sample locations e Data management
e Misc. Assistance ¢ Data evaluation and reporting

' Midwest

i Laboratories, Inc.
1
¢! @ SaMple analyses
|

Figure 1. Organizational chart showing functional responsibilities, and lines of communication

for entities participating in the project.
2.1.2 Project Responsibilities

Staff Responsibilities

Overall Project Coordination: John Hargrave (Water Quality Team) (402)-995-2347
Sample Collection: John Hargrave, Dave Jensen (Water Quality Team) (402)-995-2310

Data Quality Review — Dave Jensen, John Hargrave, Brent Dinkel
Laboratory Analysis: Midwest Laboratories, Inc (Omaha, NE)
Data Management: John Hargrave, Brent Dinkel

Data Evaluation and Reporting: John Hargrave

Overall Project QA/QC: John Hargrave

2.2 DATA QUALITY OBJECTIVES

Data quality objectives (DQOSs) are qualitative and quantitative statements that clarify
study objectives, define the appropriate type of data, and specify tolerable levels of potential
decision errors that will be used as the basis for establishing the quality and quantity of data
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needed to support decisions. In this context, the following DQOs have been identified for this
monitoring project.

2.2.1 Project Monitoring Objectives

Planned water quality monitoring at the Van Hook Arm of Lake Sakakawea in 2017 will
address three monitoring objectives:
1) Document concentrations of heavy metals present in the identified locations of the Van
Hook Arm of Lake Sakakawea at the time of sampling.
2) Document concentrations of algal toxins and the dominant algal genera present in the
identified locations of the Van Hook Arm of Lake Sakakawea at the time of sampling.

2.2.2 Types of Data Needed

Parameters to be monitored are those necessary to assess surface water quality
conditions. Water quality parameters to be monitored include physical, inorganic, nutrient,
biological, and organic parameters.
2.2.3 Quality of Data Needed

The quality of the data to be collected needs to be at a level that meets the District’s
assessment and reporting requirements. The District will submit the sampling results to the
appropriate contact at the Garrison Project Office. The District may use the data to assess water
guality conditions and impacts and prepare the appropriate reports (USACE, 2017).
2.3 PROJECT/TASK DESCRIPTION

2.3.1 Sample Collection and Analysis

Water quality field measurements and samples will be collected by the Water Quality
Team. Water samples will be analyzed by the District's contract laboratory, Midwest
Laboratories, Inc., Omaha, NE.

2.3.2 Data Quality Review

Data quality review will address both data verification and validation and be in
accordance with the water quality Standard Operating Procedure (SOP) Number WQ-27202,
“Data Quality Review” (USACE, 2015a).
2.3.3 Data Management

Data that has been quality reviewed will be entered into the District’s in-house DASLER
database. The data will be transferred to the USACE Access to Water Website (A2W) and/or
the U.S. Environmental Protection Agency’'s STORET database as appropriate.

2.4 DOCUMENTS AND RECORDS

A copy of the final QCP and any subsequent revisions will be distributed to persons
identified on the distribution list.



http://water.usace.army.mil/a2w/f?p=100:1:0:
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The Water Quality Team will maintain the original field sheets and laboratory analytical
reports for at least three years. Retention of these materials after that time will be in
accordance with District’s records management procedures.

3 DATA COLLECTION APPROACH
3.1 DATA COLLECTION DESIGN

Data collection under this project will occur in the Van Hook Arm of Lake Sakakawea.
Water quality monitoring will be conducted at sites near or on the islands where avian mortality
events have occurred. Tentative site locations and numbers that will be monitored are listed in
Table 1. Sample locations are subject to change based on observed conditions at the time of
sampling and GPS locations will be recorded upon sample collection. Site locations and
numbers are also shown on an aerial photo of the area (Attachment 8.1).

Table 1. Monitoring Site Locations, Names, and Numbers.

Station
Sampling Site Location Number Latitude Longitude
Lonetree Island GARLKLTISL 47°53'55.72"N 102°23'47.73"W
Gull Island GARLKGLISL 47°55'48.79"N 102°21'45.34"W
Fox Island GARLKFEXISL 47°54'16.52"N 102°23'6.65"W

Note: Station Number is used for storing data in the District’s data management system.

3.1.1 Monitoring Sites, Sample Types, and Collection Frequency

Monitoring sites will be located at a near-bank location. As appropriate, a pole sampler
or a plastic bucket attached to a rope will be used to collect a water sample just below the water
surface. The collected water will be transferred to a plastic churn bucket for processing.
Sediment samples will be collected in accordance with the District's Water Quality Team’s SOP
Number WQ-21103, “Sediment Sample Collection for Elutriate Testing” (USACE, 2015e). This
is a single sampling event and no additional samples are planned.

3.1.2 Parameters to be Measured and Analyzed

The water quality parameters that are to be analyzed are listed in Table 2. Field
measurements will include water temperature, dissolved oxygen, pH, conductivity, oxidation-
reduction potential (ORP), and turbidity.

3.2 MEASUREMENTS AND SAMPLING METHODS
3.2.1 Field Observations and Measurements

Templates for the Field Sheets that will be used to record field information collected at
each sampling location are provided in Attachment 8.3. Field observations may be made at all
sites. Field measurements will be taken using a “Hydrolab” equipped with a DS5 probe and
Surveyor 4 data logger. The Hydrolab will be operated as specified in the District's Water
Quality Team’s SOP Number WQ-21201, “Using a Hydrolab DS5 to Directly Measure Water
Quality” (USACE, 2015b).
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3.2.2 Water Quality Sample Collection

All water quality samples will be collected in accordance with water quality SOP Number
WQ-21101, “Collection of Surface Water Samples” (USACE, 2015c).

Table 2. Parameters to be measured and analyzed at each monitoring site.

Sampling Site
Parameter
Lonetree Island Gull Island Fox Island
Microcystin, Total (Immunoassay) X X X
Cylindrospermopsin, Total (Test Strip) X X X
Metals Scan, Total* X X X
Metals Scan, Dissolved* X X X
Sediment Metals Scan, Total* X X X
Phytoplankton (Taxa ID, Biovolume, Density) X X X
Field Measurements** X X X
* Total and dissolved metals scans to include: aluminum, antimony, arsenic, barium, beryllium, cadmium,
calcium, chromium, copper, iron, lead, magnesium, manganese, mercury, nickel, selenium, silver, thallium, and
zinc.
x Field measurements to include: water temperature, dissolved oxygen (mg/l and % saturation), pH, conductivity,

ORP, and turbidity.
3.2.3 Preparation and Decontamination of Equipment

The plastic churn bucket will be thoroughly cleaned prior to the sampling trip. All parts
inside and out will be scrubbed with a synthetic bristled non-metallic brush and a mild solution of
phosphate free laboratory type soap. All parts will be rinsed with tap water to remove all soap
residue and followed with a liberal final rinse of deionized water. Equipment should be air dried,
assembled and stored in a manner to prevent any contamination. Field cleaning of the churn
bucket will consist of twice rinsing it with site water prior to sample collection.

3.2.4 Selection and Preparation of Sample Containers

Disposable, pre-cleaned plastic sample containers are used for conventional
parameters. Amber glass bottles with Teflon-lined lids are used for Microcystin and
Cylindrospermopsin samples.

3.2.5 Sample Container Types, Field Filtering, Preservation, and Holding Times

Table 3 lists the container types that will be used for the various water samples, sample
preservation requirements, and holding times for each of the parameters to be analyzed.
Samples collected for dissolved metals will be filtered in the field. A field ready peristaltic pump
will be used to obtain the filtered aliquot for dissolved metals. The pump will use silicon tubing
and a disposable 0.45 micron filter. To obtain the filtered sample, the suction line of the pump
will be placed directly into the churn bucket and the return line into the sample bottle. The
appropriate amount of water will be pumped through the filter to fill the sample bottles. If blank
or duplicate samples are to be collected, the same filtering setup should be used. Sample
preservation will be done in the field as soon as possible after sample collection. Acid
preservatives are carried in the field in sealed ampoules.
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Table 3. Required Sample Container Types, Filtration, Preservation, and Holding Times.

Parameters Field
Bottle Code to be Analyzed Container Type | Filtered | Preservation Holding Time
. . . . Amber Glass, 125- Chill sample to
Microcystin Microcystin, Total ml Teflon-lined Lid No 2°C 7 days
. . . . Amber Glass, 125- Chill sample to
Cylindrospermosin |Cylindrospermosin , Total ml Teflon-lined Lid No 2°C 7 days
Sediment Total Sediment Metals Scan, Total Plastic, 500-ml No Chill sample to 6 months
Metals Scan 4°C
Total Metals Scan |[Metals Scan, Total Plastic, 500-ml No Nitric Acid 6 months
D'SSOIéignMetals Metals Scan, Dissolved Plastic, 500-ml Yes Nitric Acid 6 months
Phytoplankton |Phytoplankton Plastic, 500-ml No Lugol's 6 months

3.3 SAMPLE HANDLING, CUSTODY, AND TRANSPORT
3.3.1 Sample Bottle Labels and Laboratory Chain-of-Custody (COC)

Sample bottle labels and Chain-of-Custody (COC) forms will be provided by Midwest
Laboratories. A spreadsheet will be provided to Midwest Laboratories that identifies the sites,
parameters, bottle size, and preservatives for the samples to be collected (Attachment 8.4).
This spreadsheet will be used to prepare the necessary sample bottle labels and the laboratory
Chain-of-Custody (COC).

3.3.2 Sample Handling, Transport, and Delivery to the Laboratory

Upon completion of sample collection, preservation, and labeling, those samples
requiring chilling to 4° C should be stored in an iced cooler. Samples not requiring cooling can
be stored by any convenient, but non-contaminable method. Samples are to be at all times
stored in an upright condition. Where appropriate, samples collected by Water Quality Team
personnel will be directly transported to Midwest Laboratories. Shipment of samples, if
necessary, will be in accordance with SOP Number WQ-21105, “Shipment of Water Samples”
(USACE, 2015d).

A COC will be completed and submitted with all samples delivered to Midwest
Laboratories. The COC, in addition to specifying the analyses required, documents the
personnel collecting the sample and their receipt by Midwest Laboratories. Laboratory
personnel should be alerted an appropriate time in advance of when samples are going to be
delivered so any necessary arrangements for sample receipt by Midwest Laboratories can be
made.

Samples delivered to Midwest Laboratories by Water Quality Team personnel will be
taken to a staging area and grouped by sample location. This will provide an accurate count of
sample bottles delivered and allow for ease of log in by laboratory personnel. Laboratory
personnel will compare the physical samples to information on the COC, sign and date the form,
and provide a copy of the COC to Water Quality Team personnel. The original COC form will
be retained by the laboratory. Once samples are logged-in they are to be maintained at 4° C
until analysis is completed. Sample water is typically retained for 30-45 days beyond reporting.
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Table 4 lists the methods that will be used by Midwest Laboratories to analyze the
samples for the identified parameters, and the associated detection and reporting limits.

Table 4. Methods, Detection Limits, and Reporting Limits for Analyses Conducted by Midwest

Laboratories.

Analyte Method Detection Limit Reporting Limit
Microcystin, Total Rapid Assay 0.2 ug/l 1 ug/l
Cylindrospermopsin, Total 520&%7‘5)(2'56030 0.5 ug/l 0.5 mg/l
Total Sediment Metals Scan:
Calcium (Ca) EPA - 6010B 0.05 mg/kg 0.1 mg/kg
Magnesium (Mg) EPA - 6010B 0.05 mg/kg 0.1 mg/kg
Sodium (Na) EPA - 6010B 0.01 mg/kg 0.1 mg/kg
Aluminum (Al) EPA - 6010B 40 ug/kg 50 ug/kg
Antimony (Sb) EPA - 6010B 0.03 ug/kg 0.5 ug/kg
Arsenic (As) EPA -6010B 0.008 ug/kg 1 ug/kg
Beryllium (Be) EPA - 6010B 1 ug/kg 1 ug/kg
Cadmium (Cd) EPA - 6010B 0.007 ug/kg 0.5 ug/kg
Chromium (Cr) EPA - 6010B 4 ug/kg 10 ug/kg
Copper (Cu) EPA - 6010B 6 ug/kg 10 ug/kg
Iron (Fe) EPA - 6010B 10 ug/kg 50 ug/kg
Lead (Pb) EPA - 6010B 0.008 ug/kg 0.5 ug/kg
Manganese (Mn) EPA - 6010B 3 ug/kg 10 ug/kg
Mercury (Hg) EPA - 7471 0.002 ug/kg 0.4 ug/kg
Nickel (Ni) EPA -6010B 8 ug/kg 10 ug/kg
Selenium (Se) EPA - 6010B 0.06 ug/kg 1 ug/kg
Silver (Ag) EPA - 6010B 0.005 ug/kg 1 ug/kg
Thallium (TI) EPA - 6010B 0.003 ug/kg 0.5 ug/kg
Zinc (Zn) EPA - 6010B 6 ug/kg 10 ug/kg
Total and Dissolved Metals Scan:
Calcium (Ca) EPA - 200.7 0.05 mg/l 0.1 mg/l
Magnesium (Mg) EPA - 200.7 0.05 mg/l 0.1 mg/l
Sodium (Na) EPA - 200.7 0.01 mgl/l 0.1 mg/l
Hardness (Calculated) 0.05 mg/l 0.1 mg/l
Aluminum (Al) EPA - 200.7 40 ug/l 50 ug/l
Antimony (Sb) EPA - 200.8 0.03 ug/l 0.5 ug/l
Arsenic (As) EPA - 200.8 0.008 ug/l 1 ug/l
Beryllium (Be) EPA - 200.7 1 ug/l 1 ug/l
Cadmium (Cd) EPA - 200.8 0.007 ug/l 0.5 ug/l
Chromium (Cr) EPA - 200.7 4 ug/l 10 ug/l
Copper (Cu) EPA - 200.7 6 ug/l 10 ug/l
Iron (Fe) EPA - 200.7 10 ug/l 50 ug/l
Lead (Pb) EPA - 200.8 0.008 ug/l 0.5 ug/l
Manganese (Mn) EPA - 200.7 3ugl/l 10 ug/l
Mercury (Hg) EPA - 245.1 0.002 ug/l 0.4 ug/l
Nickel (Ni) EPA - 200.7 8 ug/l 10 ug/l
Selenium (Se) EPA - 200.8 0.06 ugl/l 1 ug/l
Silver (Ag) EPA - 200.8 0.005 ug/l 1 ug/l
Thallium (T) EPA - 200.8 0.003 ug/l 0.5 ug/l
Zinc (Zn) EPA - 200.7 6 ug/l 10 ug/l
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3.5 QUALITY CONTROL
3.5.1 Quality Control of Field Activities
3.5.1.1 Adherence to Standard Operating Procedures (SOPSs)

Where applicable, field measurements and samples will be collected in accordance with
SOPs developed by the Omaha District's Water Quality Team. Any data collection that isn’t
addressed by existing SOPs will follow the procedures described in the Sampling Methods
Section of this QCP. All field measurement devices will be calibrated, as necessary, for each
sampling trip.

3.5.1.2 Data Quality Indicators and Measurement Quality Objectives

Measurement quality objectives (MQO) are established for the following data quality
indicators (DQI): Precision, Bias, Completeness, Representativeness, Comparability, and
Sensitivity.

Precision

The precision of the field methods used for collecting samples will be assessed using the
duplicate field quality control samples. The difference in analytical results for the collocated
samples (i.e. duplicate samples) will be quantified as the relative percent difference (RPD)
between the paired samples. The RPD for the collocated samples will be calculated as follows:

x1—x2
RPD = 100%(QJ (equation 1)
X

where: x1 and x2 are the values of the original and duplicate samples, and X is the mean of the two values.

RPD values are evaluated according to the MQOs given in Table 5. When RPD values indicate
“out-of-control” conditions (Table 5) the following actions will be undertaken:
1) Identify any deviations from sample collection procedures identified in QCP and correct.
2) Identify any deviations from stated laboratory analytical procedures and address if all
field procedures are properly followed.
3) Track future compliance to determine if outlier situation occurred and if all procedures
were properly followed.
4) Consider revising sample collection methods or lower data quality expectations if future
conditions remain out of control.

Table 5. MQOs for Precision.

RPD Value X (from Equation 1) Control Measures to be Taken
<25% | e None.
>25% & < 100% < 10 times the detection limit None.
> 100% < 10 times the detection limit Take corrective action (see text).
> 25% > 10 times the detection limit Take corrective action (see text).

Bias (Accuracy)

The bias of field data collection methods will be assessed using the field blank quality
control samples. The MQO for bias is that all reported results should be less than the method
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detection limits for the analyzed parameters. If the reported value is greater than the detection
limit the following actions will be undertaken:
1) Identify any deviations from sample collection procedures identified in QCP and correct.
2) Identify any deviations from stated laboratory analytical procedures and address if all
field procedures are properly followed.
3) Track future compliance to determine if outlier situation occurred if all procedures
properly followed.
4) Check any reagents used to preserve samples for contamination if future conditions
remain out-of-control.
5) Consider revising sample collection methods or lower data quality expectations if future
conditions remain out of control.

Completeness

The Omabha District will verify data collection and analysis in accordance with water
guality SOP number WQ-27202, “Data Quality Review” (USACE, 2015a). Missing samples will
be identified in a timely manner and addressed by the appropriate sampling project
coordinators. All of the seven targeted monthly (April through October) samplings must be
completed with all identified parameters measured and analyzed.

Representativeness

For the purposes of this project, representativeness is defined as how well the sampled
population (i.e. collected water quality samples) reflects the target population (i.e. ambient,
inflow, and outflow water quality conditions). Two sources of error may affect the
representativeness of the sampled population: sampling error and measurement error.

Sampling error is caused by the natural variability inherent among samples from a
population. In surface water quality monitoring situations it is largely dependent on the amount
of spatial and temporal variability present in the target population. To address temporal
variation, this project is utilizing a systematic sampling design for the collection of samples.
Monthly samples are to be collected no closer than 21 days or farther apart than 35 days. The
requirement of a minimum separation between subsequent sampling is meant to address serial
correlation concerns. Spatial variation is being addressed by locating field measurement and
sample collection sites along sampled waterbodies.

Measurement error refers to the inaccuracies and errors that can and should be avoided
by using sound data collection techniques and technical methods. Measurement error will be
controlled by ensuring that SOPs or other appropriate procedures are followed.

Quiality control samples (i.e. field blanks and duplicates) that are within control limits will
be an indicator that the sampled data are meeting representativeness requirements. Out-of-
control quality control samples will be addressed as specified under the discussion of precision
and bias above. Meeting completeness requirements will help ensure that the sampled
populations are representative of the ambient, inflow, and outflow conditions that occurred
during the sampling period.

Comparability

Data will be reviewed for comparability by considering factors that might affect the
similarity of data from a sampled site through time. This will include reviewing collected data to
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assure sample locations, parameters, collection procedures, method of analyses, and method
detection limits remain consistent throughout the project. Any inconsistencies found in sample
collection and analyses will be appropriately addressed. Any unavoidable deviations in
collection and analysis procedures will require written documentation and an addendum to the
QCP for the project.

Sensitivity

Sensitivity is defined as the capability of a method to discriminate between measurement
results representing different levels of an analyzed parameter. The method detection limit
(MDL) is defined as the minimum concentration of a substance that can be measured and
reported with a 99 percent level of confidence, given that the analyte concentration is greater
than zero. The MDL is determined from repeated analysis of a sample in a given matrix
containing the analyte. The reporting limit (RL) is greater than or equal to the lowest standard
used to establish the calibration curve. The RLs applicable to parameters targeted for
laboratory analyses in this study are generally 0 to 10 times higher than the MDL. Results
greater than the MDL and less the RL will be qualified as “estimated” by Midwest Laboratories
and flagged with a “J” qualifier code.

3.5.2 Quality Control of Laboratory Analysis
3.5.2.1 Laboratory Turn-Around Time

A laboratory turn-around time of 30 days or less for sample analyses is needed to
implement the identified quality control measures for field activities (i.e. assessment of field
guality control samples — field duplicates and blanks, and data completeness checks). Turn-
around times greater than 30 days will not allow for the timely identification of results that don't
meet the defined measurement quality objectives. A laboratory turn-around time of 30 days or
less is also necessary to identify potential critical situations as soon as possible.

3.5.2.2 Adherence to Analytical Methods and Standard Operating Procedures

All samples will be analyzed in accordance with the analytical methods and SOPs
identified in this QCP. Laboratory equipment will be maintained and calibrated in accordance
with the appropriate Midwest Laboratories’ SOPs for equipment calibration and maintenance.

3.5.2.3 Laboratory Quality Control Samples and Data Quality Indicators

Laboratory quality control samples and data quality indicators will be utilized in
accordance with the Midwest Laboratories’ Quality Assurance Manual. Routine internal quality
control checks are placed in the measurement system to assess the quality of the data
generated. These checks typically include: with each preparative batch, a Method Blank, a
Matrix Spike and Matrix Spike Duplicate, a Laboratory Duplicate, and a Laboratory Control
Sample. Inclusion of the Matrix Spike, Matrix Spike Duplicate and Laboratory Duplicate are
contingent on sufficient sample material being provided. In addition to the checks within the
preparative batch there are analysis batch checks that are also completed (retained on file by
the laboratory, but typically not reported in a standard data package) including Calibration
Blanks, Initial Calibration Verifications, and Continuing Calibration Verifications. Additional
samples are analyzed periodically (results retained on file) and may include reagent blanks,
second source check standards and other performance checks. External quality control checks
are provided in the form of Performance and System Audits and Surveillance. A laboratory
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Quiality Assurance Report will be submitted to the District's Water Quality Group on an
appropriate basis.

3.6 FIELD INSTRUMENT/EQUIPMENT CALIBRATION AND MAINTENANCE

Field measurements will be collected with a Hydrolab Datasonde and Surveyer.
Calibration and equipment maintenance will be conducted in accordance with SOP Number
WQ-21201, “Using a Hydrolab DS5 to Directly Measure Water Quality” (USACE, 2015b).
Additional Hydrolab equipment will remain calibrated and maintained as a back-up in the event
of equipment failure. Every other year, the Hydrolab equipment should be sent to the Hydrolab
Company for maintenance and factory calibration. Recalibration or repair sheets will be kept in
a log for each Hydrolab at District’'s Water Quality Boatyard Office.

3.7 INSPECTION/ACCEPTANCE OF FIELD SUPPLIES AND CONSUMABLES

All sample bottles will be either provided by Midwest Laboratories or purchased new and
be certified pre-cleaned. A deionized water filter is attached to the tap water line at the Omaha
District's Water Quality Boatyard Office. This de-ionized water is use as source water for field
blank QA/QC samples, and in the final cleaning of sampling equipment. The de-ionized water
filter will be recharged every three months.

Standard solutions for calibrating field equipment (i.e. Hydrolab) will be maintained and
used prior to the expiration data marked on the container. The following lists the standard
solutions that are used:

* Conductivity: 1412 pS/cm
pH: 7.0 SU and 10.0 SU
Turbidity: 100 NTU
Chlorophyll “reset calibration”: 8 pg/I
Oxidation-Reduction Potential (ORP): Zobell's Solution (mV - Temperature Dependent)

4 DATA MANAGEMENT AND ANALYSIS
4.1 DATA MANAGEMENT

Collected data will be compiled in EXCEL spreadsheets by the Water Quality Team.
Collected data to be compiled includes: field sheets, Hydrolab files, and laboratory analytical
results files. The spreadsheets will be compiled in accordance with the applicable SOPs. Data
verification and validation will be completed on the compiled spreadsheets. Once the compiled
data has been verified and validated, it will be entered into the Omaha District’'s DASLER
database and transferred to the EPA’s national STORET database as appropriate. Compiling
and managing data will be in accordance with the applicable SOPs.

Sample results that are not within the range of typical expectation values for each
parameter will be identified as possible outliers when data are initially compiled into
spreadsheets for entry into DASLER. Outlier field measurements will be verified by a review of
the prepared Field Sheets, downloaded Hydrolab files, and calibration procedures. Validated
field measurement outliers will be entered into the DASLER database. Out-of-range laboratory
results will be verified by reviewing the laboratory results for “coding” and “typo” errors.
Laboratory results verified to be outside the expectation range will be provided to Midwest
Laboratories for accuracy verification. Validated laboratory result outliers will be entered into
the DASLER database.





Quality Control Plan Project Number SPS-VANHOK-001
2017 Water Quality Monitoring of the Van Hook Arm of Lake Sakakawea in Response to Avian Mortality Page 15 of 23

4.2 DATA ASSESSMENT AND REPORTING

The District will use the collected data to assess water quality conditions within Corps
boundaries, specifically in the SCHA. Data assessment will likely include: 1) description of
existing water quality conditions, 2) water quality standards attainment (i.e. beneficial use
support), and 3) identification of impacts to the existing uses of the SCHA. The assessment of
water quality conditions will be documented in the appropriate District water quality reports. As
appropriate, prepared water quality reports will be subject to a “Peer Review/Report Check
Certification” prior to final release.

5 DATA QUALITY REVIEW

Data quality review is the process for assuring that data verification and validation will be
implemented in an objective and consistent manner. Data verification and validation is the
conformation by examination and objective evidence that specific requirements of the QCP and
intended use of the data have been fulfilled. Data verification is the process of evaluating the
completeness, correctness, and conformance of a specific data set against the method,
procedural, or contractual requirements. Data validation is an analyte- and sample-specific
process that extends the evaluation of data beyond method, procedural, or contractual
compliance (i.e. verification) to determine the analytical quality of a specific data set.

5.1 DATA VERIFICATION AND VALIDATION METHODS EMPLOYED BY THE DISTRICT

The District will follow Water Quality SOP Number WQ-27202, “Data Quality Review”
(USACE, 2015a), when reviewing the quality of the data generated.

5.2 RECONCILIATION WITH QCP REQUIREMENTS

Data quality review will be based on meeting the project’s data quality objectives. If data
verification and validation indicate that any data quality objectives can't be achieved, that
information will be provided to project sampling coordinator.

6 ESTIMATED LABORATORY COSTS

The estimated laboratory analyses costs to implement the QCP are provided in
Attachment 8.5.
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8 ATTACHMENTS

8.1 Aerial view of the Van Hook Arm and Sampling Locations
8.2 Field Sheet Template

8.3 Planned Laboratory Analyses Needs (PLAN)

8.4 Estimated Laboratory Analyses Costs
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Attachment 8.1. Aerial view of the Van Hook Arm and Sampling Locations (Google earth, Imagery Date: 28-September-2016).
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Attachment 8.2 Template Field Sheets for Use at Van Hook Arm Sites.

(U.S. Army Corps of Engineers — Omaha District — Water Quality Team)

FIELD DATA SHEET

Project Name: Van Hook Arm QCP Number: SPS-VANHOK-001
Work Order Number: Date:
Sampling Site: Site Number:

Sample Collectors:

GPS MEASUREMENTS
GPS Device Used:

Latitude: Longitude: Accuracy:

FIELD MEASUREMENTS
Lake Depth to Bottom (Meters): Secchi Depth (Inches):

Wind Speed (mph): Wind Direction:

HYDROLAB EQUIPMENT: DataSonde Number

WATER QUALITY SAMPLES COLLECTED

Sampled Depth Sample Type Collection Sampling
Sample Type (Meters) Code Time Method
Near-Surface NEARSURF Kemmerer

Duplicate sample collected. (Check if a QC duplicate sample was collected at this site.)

COMMENTS:
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Attachment 8.2a. Template Field Sheets Sediment Samples at Van Hook Arm Sites.

(U.S. Army Corps of Engineers — Omaha District — Water Quality Team)

FIELD DATA SHEET

Project Name: Van Hook Arm QCP Number: SPS-VANHOK-001

Work Order Number: Date:

Sampling Site: Site Number:

Sample Collectors:
GPS MEASUREMENTS

GPS Device Used:

Latitude: Longitude: Accuracy:
GPS MEASUREMENTS

GPS Device Used:

COMPOSIT Location 1: Latitude: Longitude:

COMPOSIT Location 2: Latitude: Longitude:

COMPOSIT Location 3: Latitude: Longitude:

COMPOSIT Location 4: Latitude: Longitude:

WATER QUALITY SAMPLES COLLECTED

Sampled Depth Sample Type Collection Sampling
Sample Type (Meters) Code Time Method
COMPOSIT SEDIMENT COMPOSIT

COMMENTS:
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8.3 Projected Laboratory Analyses Needs (PLAN) for Planned Sampling at Van Hook Arm during August of 2017.

Projected Laboratory Analyses Needs (PLAN) for Sampling at The Van Hook Arm, August 2017

125-mL 125-mL 500-mL Plastic 500-mL Plastic 500-mL Plastic
Amber Glass Amber Glass Unfiltered Filtered Unfiltered
Unfiltered Unfiltered HNO3 HNO3 Lugol's
Cooled Cooled Cooled Cooled Cooled
Site ID Microcystin Cylindrospermopsin [Metals, Total Metals, Dissolved Phytoplankton
GARLKLTISL 1 1 1 1 1
GARLKGLISL 1 1 1 1 1
GARLKFXISL 1 1 1 1 1

Projected Laboratory Analyses Needs (PLAN) for Sediment Sampling at The Van Hook Arm, August 2017
1000-mL Plastic

Sediment Total Metals

Site ID Scan
GARLKLTISL 1
GARLKGLISL 1

GARLKFXISL 1
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Attachment 8.4 Estimated Laboratory Analyses Costs.

Unit Sample Total

Lab Parameter Cost Sites Total Cost
Microcystin $50.00 4 4 $200.00
Cylindrospermopsin $0.00 4 4 $0.00
Phytoplankton $150.00 4 4 $600.00
Metals Scan, Total $172.00 3 3 $516.00
Metals Scan, Dissolved $172.00 3 3 $516.00
Sediment Metals Scan, Total $165.00 3 3 $495.00
TOTAL  $2,327.00

Project Number SPS-VANHOK-001
Page 23 of 23
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www.midwestlabs.com

18 August 2017 Work Order: 1529737

DAVE JENSEN

US ARMY CORPS OF ENGINEERS - 20061
1616 CAPITOL AVE

OMAHA, NE 68102-4901

RE: Sediment at Van Hook Arm

Enclosed are the results of analyses for samples received by the laboratory on 2017-08-11 13:35. If you have
any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Ramig
Project Manager

heather@midwestlabs.com
402-829-9891

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 1 Of 14 I
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061

1616 CAPITOL AVE

OMAHA, NE 68102-4901

Project Number: Metals in Sediment
Project Manager: DAVE JENSEN

Project: Sediment at Van Hook Arm

Reported:
2017-08-18 14:35

Sample ID

GARLKLTISL
GARLKGLISL
GARLKFXISL

ANALYTICAL REPORT FOR SAMPLES

Laboratory ID

1529737-01
1529737-02
1529737-03

Containers used for the following Analyses:

Matrix

Solid
Solid
Solid

Date Sampled

2017-08-09 10:00
2017-08-09 11:45
2017-08-09 10:50

Date Received

2017-08-11 13:35
2017-08-11 13:35
2017-08-11 13:35

1529737-01 A:
1529737-02 A:
1529737-03 A:

Work Order: 1529737

SM 2540 G, Total Metals per EPA 6010B, Total Metals per EPA 6020, Total Metals per EPA 7471

SM 2540 G, Total Metals per EPA 6010B, Total Metals per EPA 6020, Total Metals per EPA 7471

SM 2540 G, Total Metals per EPA 6010B, Total Metals per EPA 6020, Total Metals per EPA 7471

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

1616 CAPITOL AVE
OMAHA, NE 68102-4901

US ARMY CORPS OF ENGINEERS - 20061

Project: Sediment at Van Hook Arm
Project Number: Metals in Sediment
Project Manager: DAVE JENSEN

Reported:

2017-08-18 14:35

Sample ID: GARLKLTISL
Laboratory ID: 1529737-01
Sampled Date/Time: 2017-08-09 10:00

(Container) /

Dry Weight ~ Reporting As Received

Analyte Result Limit Units Result Method Prepared Analyzed Reviewer  Notes
Total Metals
Aluminum 5469 1.3 mg/kg dry 3207 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Antimony 0.05 0.005 mg/kg dry 0.03 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A) J
Arsenic 4.3 0.003 mg/kg dry 25 mgkg EPA6020 2017-08-14 2017-08-16 kkh9 (A)
Barium 125.3 0.07 mg/kg dry 73.5 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Beryllium 0.2 0.07 mg/kg dry 0.1 mgkg EPA6010B 2017-08-14 2017-08-14 kkh9 (A J
Cadmium 0.19 0.001 mg/kg dry 0.1 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A)
Calcium 41460 8.2 mg/kg dry 24310 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Chromium 10.9 0.5 mg/kg dry 6.4 mgkg EPAG6010B 2017-08-14 2017-08-14 kkh9 (A)
Copper 6.2 0.2 mg/kg dry 3.7 mg/kg EPAG6010B 2017-08-14 2017-08-14 kkh9 (A)
Iron 10870 21 mg/kg dry 6372 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Lead 3.2 0.005 mg/kg dry 1.9 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A)
Magnesium 12330 2.0 mg/kg dry 7229 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Manganese 619.0 0.2 mg/kg dry 363.0 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Mercury 0.01 0.0007 mg/kg dry 0.007 mg/kg EPA7471 2017-08-16 2017-08-16 kkh9 (A) J
Nickel 121 0.3 mg/kg dry 7.1 mg/kg EPAG6010B 2017-08-14 2017-08-14 kkh9 (A)
Selenium 1.5 0.01 mg/kg dry 0.9 mgkg EPA6020 2017-08-14 2017-08-16 kkh9 (A)
Silver < 0.2 mg/kg dry < mg/kg EPA6010B 2017-08-14 2017-08-15 kkh9 (A)Y U
Sodium 165.5 1.4 mg/kg dry 97.0 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Thallium 0.09 0.0007 mg/kg dry 0.05 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A)J
Zinc 37.3 0.8 mg/kg dry 21.9 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Environmental Chemistry
Percent Solids 0.01 % 58.64 % SM 2540 G 2017-08-15 2017-08-16 cmw?2 (A)

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
public announcements without obtaining our prior written authorization. I Page 3 Of 14 I
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Midwest Laboratories

13611 B Street
Omaha, NE 68144
P 402-334-7770
F 402-334-9121
www.midwestlabs.com

1616 CAPITOL AVE
OMAHA, NE 68102-4901

US ARMY CORPS OF ENGINEERS - 20061

Project: Sediment at Van Hook Arm
Project Number: Metals in Sediment
Project Manager: DAVE JENSEN

Reported:
2017-08-18 14:35

Sample ID: GARLKGLISL
Laboratory ID: 1529737-02
Sampled Date/Time: 2017-08-09 11:45

(Container) /

Dry Weight ~ Reporting As Received

Analyte Result Limit Units Result Method Prepared Analyzed Reviewer Notes
Total Metals
Aluminum 1620 0.9 mg/kg dry 1215 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Antimony 0.02 0.004 mg/kg dry 0.01 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A) J
Arsenic 2.4 0.002 mg/kg dry 1.8 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A)
Barium 33.8 0.05 mg/kg dry 25.4 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Beryllium 0.08 0.05 mg/kg dry 0.06 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A J
Cadmium 0.07 0.0009 mg/kg dry 0.05 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A)
Calcium 33180 6.0 mg/kg dry 24880 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Chromium 5.2 0.4 mg/kg dry 3.9 mg/kg EPAG6010B 2017-08-14 2017-08-14 kkh9 (A)
Copper 1.7 0.2 mg/kg dry 1.3 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Iron 5302 1.5 mg/kg dry 3976 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Lead 1.6 0.004 mg/kg dry 1.2 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A)
Magnesium 10140 1.4 mg/kg dry 7601 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Manganese 299.4 0.1 mg/kg dry 224.5 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Mercury 0.006 0.0005 mg/kg dry 0.004 mgkg EPA7471 2017-08-16 2017-08-16 kkh9 (A J
Nickel 5.7 0.2 mg/kg dry 4.3 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Selenium 0.6 0.01 mg/kg dry 0.4 mgkg EPA6020 2017-08-14 2017-08-16 kkh9 (A J
Silver < 0.1 mg/kg dry < mg/kg EPAG6010B 2017-08-14 2017-08-15 kkh9 (A) U
Sodium 69.9 1.0 mg/kg dry 524 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Thallium 0.04 0.0005 mg/kg dry 0.03 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A) J
Zinc 13.8 0.6 mg/kg dry 10.3 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Environmental Chemistry
Percent Solids 0.01 % 7499 % SM 2540 G 2017-08-15 2017-08-16 cmw2 (A)

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
public announcements without obtaining our prior written authorization. I Page 4 Of 14 I
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

1616 CAPITOL AVE
OMAHA, NE 68102-4901

US ARMY CORPS OF ENGINEERS - 20061

Project: Sediment at Van Hook Arm

Project Number: Metals in Sediment

Project Manager: DAVE JENSEN

Reported:

2017-08-18 14:35

Sample ID: GARLKFXISL
Laboratory ID: 1529737-03

Sampled Date/Time: 2017-08-09 10:50

(Container) /

Dry Weight ~ Reporting As Received

Analyte Result Limit Units Result Method Prepared Analyzed Reviewer Notes
Total Metals
Aluminum 1967 1.0 mg/kg dry 1419 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Antimony 0.02 0.004 mg/kg dry 0.01 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A) J
Arsenic 4.5 0.002 mg/kg dry 3.2 mgkg EPA6020 2017-08-14 2017-08-16 kkh9 (A)
Barium 26.9 0.05 mg/kg dry 19.4 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Beryllium < 0.05 mg/kg dry < mg/kg EPAG6010B 2017-08-14 2017-08-14 kkh9 (A) U
Cadmium 0.1 0.001 mg/kg dry 0.08 mg/kg EPA 6020 2017-08-14 2017-08-16 kkh9 (A)
Calcium 51100 6.1 mg/kg dry 36860 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Chromium 5.4 0.4 mg/kg dry 3.9 mgkg EPAG6010B 2017-08-14 2017-08-14 kkh9 (A)
Copper 1.7 0.2 mg/kg dry 1.2 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Iron 5414 1.5 mg/kg dry 3906 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Lead 2.0 0.004 mg/kg dry 1.4 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A)
Magnesium 18870 1.5 mg/kg dry 13610 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Manganese 247.6 0.1 mg/kg dry 178.6 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Mercury 0.002 0.0006 mg/kg dry 0.001 mg/kg EPA7471 2017-08-16 2017-08-16 kkh9 (A) J
Nickel 5.6 0.2 mg/kg dry 41 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Selenium 0.5 0.01 mg/kg dry 0.4 mgkg EPA6020 2017-08-14 2017-08-16 kkh9 (A J
Silver < 0.1 mg/kg dry < mg/kg EPAG6010B 2017-08-14 2017-08-15 kkh9 (A) U
Sodium 84.9 1.0 mg/kg dry 61.2 mg/kg EPA6010B 2017-08-14 2017-08-14 kkh9 (A)
Thallium 0.03 0.0006 mg/kg dry 0.02 mg/kg EPA6020 2017-08-14 2017-08-16 kkh9 (A J
Zinc 12.7 0.6 mg/kg dry 9.2 mg/kg EPAG6010B 2017-08-14 2017-08-14 kkh9 (A)
Environmental Chemistry
Percent Solids 0.01 % 72.14 % SM 2540 G 2017-08-15 2017-08-16 cmw?2 (A)

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
public announcements without obtaining our prior written authorization. I Page 5 Of 14 I
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US ARMY CORPS OF ENGINEERS - 20061 Project: Sediment at Van Hook Arm
1616 CAPITOL AVE Project Number: Metals in Sediment Reported:
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN 2017-08-18 14:35

Total Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706061
Blank (B706061-BLK1) Prepared & Analyzed: 2017-08-14
Aluminum < 0.1  mg/kg wet u
Barium < 0.01  mg/kg wet u
Beryllium < 0.01  mg/kg wet U
Calcium < 0.2 mg/kg wet u
Chromium < 0.02 mg/kg wet u
Copper < 0.02 mg/kg wet u
Iron < 0.1  mg/kg wet u
Magnesium < 0.2 mg/kg wet U
Manganese < 0.02 mg/kg wet u
Nickel < 0.02 mg/kg wet u
Silver < 0.02 mg/kg wet U
Sodium 0.14 0.2 mg/kg wet J
Zinc < 0.02 mg/kg wet u
LCS (B706061-BS1) Prepared & Analyzed: 2017-08-14
Aluminum 2.27 0.1 mg/kg wet 2.00 113 80-120
Barium 1.04 0.01  mg/kg wet 1.00 104 80-120
Beryllium 1.10 0.01  mg/kg wet 1.00 110 80-120
Calcium 53.30 0.2 mg/kg wet 51.0 105 80-120
Chromium 1.00 0.02 mg/kg wet 1.00 100 80-120
Copper 1.98 0.02 mg/kg wet 2.00 99.2 80-120
Iron 1.98 0.1 mg/kg wet 2.00 98.8 80-120
Magnesium 21.30 0.2 mg/kg wet 21.0 101 80-120
Manganese 2.08 0.02 mg/kg wet 2.00 104 80-120
Nickel 1.02 0.02 mg/kg wet 1.00 102 80-120
Silver 0.97 0.02 mg/kg wet 1.00 97.2 80-120
Sodium 6.34 0.2 mg/kg wet 6.00 106 80-120
Zinc 2.03 0.02 mg/kg wet 2.00 102 80-120

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 6 Of 14 I
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061
1616 CAPITOL AVE
OMAHA, NE 68102-4901

Project: Sediment at Van Hook Arm
Project Number: Metals in Sediment
Project Manager: DAVE JENSEN

Reported:
2017-08-18 14:35

Total Metals - Quality Control

Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706061
Matrix Spike (B706061-MS1) Source: 1529737-01 Prepared & Analyzed: 2017-08-14
Aluminum 5384 4.2 mg/kg dry 83.0 5469 NR 75-125 SPK
Barium 115.2 0.4 mg/kg dry 415 125.3 -24.3 75-125 Ml
Beryllium 39.38 0.4 mg/kg dry 415 0.24 94.3 75-125
Chromium 46.20 0.8 mg/kg dry 415 10.93 85.0 75-125
Copper 84.02 0.8 mg/kg dry 83.0 6.25 93.7 75-125
Iron 7812 4.2  mg/kg dry 83.0 10870 NR 75-125 SPK
Manganese 467.3 0.8 mg/kg dry 83.0 619.0 -183 75-125 Ml
Nickel 45.70 0.8 mg/kg dry 415 12.15 80.8 75-125
Silver 40.18 0.8 mg/kg dry 41.5 < 96.8 75-125
Zinc 104.0 0.8 mg/kg dry 83.0 37.35 80.2 75-125
Matrix Spike Dup (B706061-MSD1) Source: 1529737-01 Prepared & Analyzed: 2017-08-14
Aluminum 5634 4.2 mg/kg dry 83.8 5469 NR 75-125 4.55 20 SPK
Barium 301.5 0.4 mg/kg dry 41.9 125.3 421 75-125 89.4 20 Mi
Beryllium 40.98 0.4 mg/kg dry 41.9 0.24 97.2 75-125 3.99 20
Chromium 48.74 0.8 mg/kg dry 41.9 10.93 90.2 75-125 5.35 20
Copper 84.79 0.8 mg/kg dry 83.8 6.25 93.7 75-125 0.909 20
Iron 9407 4.2 mg/kg dry 83.8 10870 NR 75-125 18.5 20 SPK
Manganese 3719 0.8 mg/kg dry 83.8 619.0 3700 75-125 155 20 Ml
Nickel 49.71 0.8 mg/kg dry 41.9 12.15 89.6 75-125 8.40 20
Silver 40.62 0.8 mg/kg dry 41.9 < 96.9 75-125 1.10 20
Zinc 109.5 0.8 mg/kg dry 83.8 37.35 86.2 75-125 5.24 20
Batch B706062
Blank (B706062-BLK1) Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 0.0002 0.005 mg/kg wet J
Arsenic 0.00005 0.005 mg/kg wet J
Cadmium < 0.0005 mg/kg wet U
Lead < 0.001 mg/kg wet U
Selenium 0.0001 0.005 mg/kg wet J
Thallium 0.000009 0.005 mg/kg wet J

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
public announcements without obtaining our prior written authorization. I Page 7 Of 14 I
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

1616 CAPITOL AVE
OMAHA, NE 68102-4901

US ARMY CORPS OF ENGINEERS - 20061

Project: Sediment at Van Hook Arm
Project Number: Metals in Sediment
Project Manager: DAVE JENSEN

Reported:
2017-08-18 14:35

Total Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706062
LCS (B706062-BS1) Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 0.19 0.005 mg/kgwet 0.200 96.0 80-120
Arsenic 0.19 0.005 mg/kgwet  0.200 96.5 80-120
Cadmium 0.190 0.0005 mg/kg wet 0.200 95.0 80-120
Lead 0.18 0.001 mg/kg wet 0.200 92.0 80-120
Selenium 0.19 0.005 mg/kgwet  0.200 94.0 80-120
Thallium 0.20 0.005 mg/kg wet 0.200 98.6 80-120
Matrix Spike (B706062-MS1) Source: 1529737-01 Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 1.29 0.9 mg/kg dry 8.49 0.05 14.5 75-125 Ml
Arsenic 13.38 0.9 mg/kg dry 8.49 4.28 107 75-125
Cadmium 9.634 0.09 mg/kg dry 8.49 0.185 111 75-125
Lead 11.47 0.2 mg/kg dry 8.49 3.23 971 75-125
Selenium 9.60 0.9 mg/kg dry 8.49 1.46 95.9 75-125
Thallium 7.89 0.9 mg/kg dry 8.49 0.09 91.9 75-125
Matrix Spike Dup (B706062-MSD1) Source: 1529737-01 Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 1.19 0.9 mg/kg dry 8.19 0.05 13.9 75-125 7.54 20 Ml
Arsenic 14.45 0.9 mg/kg dry 8.19 4.28 124 75-125 7.67 20
Cadmium 8.628 0.09 mg/kg dry 8.19 0.185 103 75-125 11.0 20
Lead 10.61 0.2 mg/kg dry 8.19 3.23 90.1 75-125 7.77 20
Selenium 8.92 0.9 mg/kg dry 8.19 1.46 91.0 75-125 7.35 20
Thallium 7.15 0.9 mg/kg dry 8.19 0.09 86.1 75-125 9.85 20
Batch B706088
Blank (B706088-BLK1) Prepared & Analyzed: 2017-08-16
Mercury < 0.0002 mg/kg wet U
The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
public announcements without obtaining our prior written authorization. I Page 8 of 14 I
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061

OMAHA, NE 68102-4901

Project: Sediment at Van Hook Arm
1616 CAPITOL AVE Project Number: Metals in Sediment
Project Manager: DAVE JENSEN

Reported:
2017-08-18 14:35

Total Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706088
LCS (B706088-BS1) Prepared & Analyzed: 2017-08-16
Mercury 0.001 0.0002 mg/kg wet 0.00100 98.4 80-120
Matrix Spike (B706088-MS1) Source: 1529909-01 Prepared & Analyzed: 2017-08-16
Mercury 2.6 0.70 mg/kg dry 2.62 0.006 97.8 80-120
Matrix Spike Dup (B706088-MSD1) Source: 1529909-01 Prepared & Analyzed: 2017-08-16
Mercury 2.6 0.70 mg/kg dry 2.62 0.006 98.2 80-120 0.216 20

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061 Project: Sediment at Van Hook Arm
1616 CAPITOL AVE Project Number: Metals in Sediment Reported:
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN 2017-08-18 14:35

Environmental Chemistry - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706068
Blank (B706068-BLK1) Prepared: 2017-08-15 Analyzed: 2017-08-16
Percent Solids 99.99 0.01 %
LCS (B706068-BS1) Prepared: 2017-08-15 Analyzed: 2017-08-16
Percent Solids 97.66 0.01 % 97.5 100 80-120

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 10 Of 14 I
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061
1616 CAPITOL AVE
OMAHA, NE 68102-4901

Project Number: Metals in Sediment
Project Manager: DAVE JENSEN

Project: Sediment at Van Hook Arm

2017-08-18 14:35

Reported:

Certified Analyses included in this Report

Method

Analyte

Certifications

EPA 6010B in Solid

EPA 6020 in Solid

EPA 7471 in Solid

SM 2540 G in Solid

Aluminum
Barium
Beryllium
Calcium
Chromium
Copper
Iron
Magnesium
Manganese
Nickel
Silver
Sodium
Zinc

Arsenic
Lead
Selenium

Mercury

Percent Solids

Non-Certified Analyses included in this Report

KS,TX,FL,UT,OK,IA,WA
TX,KS,FL,UT,OK,IA,WA
TX,KS,FL,UT,OK,IA
TX,KS,IAFL
TX,KS,FL,UT,OK,IA,WA
TX,KS,FL,UT,OK,IA, WA
FL,KS, TX,UT,OK,IA,WA
FL,TX,KS,UT,OK,IA,WA
FL,KS, TX,UT,OK,IA,WA
FL,KS, TX,UT,OK,IA,WA
FL,KS, TX,UT,OK,IA,WA
FL,KS, TX,UT,OK,IA,WA
FL,KS, TX,UT,|IA,WA

IAKS,FL
KS,IA,FL
KS,IA,FL

TX,KS,FL,UT,OK,IA,WA
FL,IAWA

Method Analyte
EPA 6020 in Solid Antimony
Cadmium

Thallium

Code Description Number Expires

FL Florida Department of Health E87918 06/30/2017
FL-B Florida Department of Health E871122 06/30/2017
1A lowa Department of Natural Resources 064 05/01/2017
KS Kansas Department of Health and Environment E-10402 04/30/2018
OK Oklahoma Department of Environmental Quality 2016-085 08/31/2017
TX Texas Commission on Environmental Quality T104704416-13-5 07/31/2017
uT State of Utah Department of Health NE000012013-3 Pending 07/31/2016
WA State of Washington Department of Ecology C912 06/07/2018

Work Order: 1529737

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

public announcements without obtaining our prior written authorization.

compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
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US ARMY CORPS OF ENGINEERS - 20061 Project: Sediment at Van Hook Arm
1616 CAPITOL AVE Project Number: Metals in Sediment Reported:
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN 2017-08-18 14:35

Notes and Definitions

U Analyte included in the analysis, but not detected

SPK Spike recovery calculation is not required when sample level is greater than three times the spiking level.
MI Matrix interference suspected in matrix spiked sample.

J Estimated value

< Less than reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

EPA 624, EPA 8260, OA-1, and GRO analyses are conducted in the facility located at 13606 B Street, Omaha, NE 68144. All other analyses are
conducted in the main facility located at 13611 B Street, Omaha, NE 68144.

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529737 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 12 Of 14 I
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ﬁ M d est 13611 B Street Lab Work Order Number: 1529737
, \ l w Omaha, NE 68144 CHAIN OF CU STODY Date Generated: 08£04f2017
w & Phone 402-334-7770
\i7 Laboratories’ /= Fage1ot1

www.midwestlabs.com
Client Name Project Name Requested Analyses (Test Names) [ Copy To:
US ARMY CORPS OF ENGINEERS - 20061 Sediment at Van Hook Arm = _Q w%’ | .
Client Contact Project Description ‘g o E\> HORKORDERS
DAVE JENSEN Metals in Sediment PRI 1 529737 [ﬂ E
Address Purchase Order Number o _;EI n _;;— '.-
1616 CAPITOL AVE =Ez= E '_ﬂ
City Midwest Labs Contact ‘ﬁ;‘ o P . o
OMAHA Heather Ramig il Sticker #: 1
State/Zip Regulatary {Circle One} — =z o
NE, 68102-4901 ves No z2 P
Phone Fax Regulatory Agency B o Email to:
4029952310 4029952321 S22
sampler Name {printed} | Sample Type {Circle One - See Below] -~ ..g

D G w SHH v P
” . —Preservaiion coge_____
LabID Sample Name or Field 1D Sampled Date Sa:r:Led s:.'::;e l\g::‘;x c Count 2 resenvalon ST — Sample Comments
01 GARLKLTISL 441173 |IDoo s| 1| 1
02 GARLKGLISL ] | U9 s | 1 1
kY
03 GARLKFXISL < Jo50 s | 1 1
Rehnqm‘s‘}yﬁ / Date/Time Received By Date/Time Lab Intecnal Use Only:
Z 5/ /f/ / 7 Temperature Upon Receipt: (pv () i (__,
Rellnqtu;{d By Date/Time Receved By Date/Time
v Cogler Numbers:
C,Q %-” _ {‘_" 1135 ooler Numbers:

Comments:

Notes:

Matrix Codes: 5=Solid

Praservation Codes:

Sample Type Codes: D= Drinking Water (Safe Drinking Water Act), G=

w= (Ciean Water Act), $/H = Solid/Hazardous Waste {RCRA),

Chain of Custody will have a signature upan recelpt but no subsequent signaturas.

RC Form 15 - Effective 10/31/2013

1=Cool 6°C,2=None

U = Underground Storage Tank {usT), P =Procass Water

A

QOrder 1!

[N

10BN i






I.ab Number: =

\V Laboratories®

HARYORDER:

Sample Acceptance Checklist
Document Number: RC CHKLIST 001
Revision No.: 3
Effective Date: 1/31/17
Page 1of 1

1529737 EEE
COC

Sticker #: 2

“E._;.:.;

Thermometer Used: [ Therm Fisher IR |

Sample Temperature °C): {(»p. O

Cooler Intact:
Received on Ice:
Hand Delivered:

Fg"%es O No
es O No
E’é 0 No

Date & Initials of person accepting samples: ¢’ CZ@\M.__ 81“ !F’?‘

) Comments:

mhain of Custody present? 7 Yes |0 No|D NA
Chain of Custody complete? J Yes|=~No|O NA
Sample ID(s): O~Yes|O Nojo NA
Sample Location(s): O—Yes |0 No|O NA
Client Contact: m—Yes |0 No O NA
Analysis Requested: g~ Yes |0 No|O NA
Sampler name on COC? 0 Yes |o-To |0 NA
Date & Time of collection: O~ Yes| O No|o NA
Sample labels match COC? 9 Yes |0 No|O NA
Written in indelible ink? L Yes | O No |O N/A
Labels indicate proper preservation? O~ Yes |0 No|D NA
Chain of Custody relinguished with signature? O—Yes |0 No|O NA
Samples arrived within hold time? &~ Yes |0 No|O NA
Sufficient volume? Q- Yes |0 No|O NA
Appropriate containers used? O Yes!O No|pg-NA
Filtered volume received for dissolved tests? 0 Yes|O No B N/A
Headspace in VOA vials? 0O Yes | & Nol!O N/A
Trip Blank present? 0 Yes | ® No|o NA

Client Notification/Resolution: Date/Time Contacted:

Person Contacted:

Comments/Resolution:

Contacted By:

_ ] Pagel4of14 |

Tl

LA (i 134 M





Midwest Laboratories
’ l\ MldWESt 1:%6\2,1 B Street |

Omaha, NE 68144
P 402-334-7770
\l/ Laboratories’ P 402:33477C

www.midwestlabs.com

18 August 2017 Work Order: 1529746

DAVE JENSEN

US ARMY CORPS OF ENGINEERS - 20061
1616 CAPITOL AVE

OMAHA, NE 68102-4901

RE: The Van Hook Arm

Enclosed are the results of analyses for samples received by the laboratory on 2017-08-11 13:35. If you have
any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Ramig
Project Manager

heather@midwestlabs.com
402-829-9891

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 1 Of 23 I






Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

;!\ Midwest
\|“/ Laboratories®

US ARMY CORPS OF ENGINEERS - 20061
1616 CAPITOL AVE
OMAHA, NE 68102-4901

Project: The Van Hook Arm
Project Number: Van Hook Arm Reported:
Project Manager: DAVE JENSEN 2017-08-18 15:15

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

GARLKSTISL 1529746-01 Aqueous 2017-08-09 10:00 2017-08-11 13:35
GARLKGLISL 1529746-02 Agqueous 2017-08-09 11:45 2017-08-11 13:35
GARLKFXISL 1529746-03 Aqueous 2017-08-09 10:50 2017-08-11 13:35
Site 4 1529746-04 Aqueous 2017-08-09 11:30 2017-08-11 13:35

Containers used for the following Analyses:

1529746-01 A: Dissolved Metals per EPA 200.7, Dissolved Metals per EPA 200.8, Dissolved Metals per EPA 245.1
1529746-01 B: Total Metals per EPA 200.7, Total Metals per EPA 200.8, Total Metals per EPA 245.1

1529746-01 C: ELISA

1529746-02 A: Dissolved Metals per EPA 200.7, Dissolved Metals per EPA 200.8, Dissolved Metals per EPA 245.1
1529746-02 B: Total Metals per EPA 200.7, Total Metals per EPA 200.8, Total Metals per EPA 245.1

1529746-02 C: ELISA

1529746-03 A: Dissolved Metals per EPA 200.7, Dissolved Metals per EPA 200.8, Dissolved Metals per EPA 245.1
1529746-03 B: Total Metals per EPA 200.7, Total Metals per EPA 200.8, Total Metals per EPA 245.1

1529746-03 C: ELISA

1529746-04 C: ELISA

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 2 Of 23 I
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US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm Reported:
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN 2017-08-18 15:15

Sample ID: GARLKSTISL
Laboratory ID: 1529746-01
Sampled Date/Time: 2017-08-09 10:00

Reporting (Container) /
Analyte Result Limit Units Method Prepared Analyzed Reviewer  Notes
Total Metals
Aluminum 370 40 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Antimony 0.5 0.03 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (B)
Arsenic 0.9 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B) J
Barium 54 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Beryllium < 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B U
Cadmium 0.03 0.007 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B) J
Calcium 51.93 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Chromium < 4 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B U
Copper < 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B U
Iron 380 10 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Lead 0.3 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B)J
Magnesium 19.22 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Manganese 30 3 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Mercury < 0.002 ug/L EPA 2451 2017-08-18 2017-08-18 kkh9 (B) U
Nickel < 8 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B) U
Selenium 0.001 0.001 mg/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (B)
Silver 7.0 0.005 ug/L EPA 200.8 2017-08-14 2017-08-17 kkh9 (B)
Sodium 58.30 0.01 mg/L EPA 200.7 2017-08-14 2017-08-16 kkh9 (B)
Thallium 0.02 0.003 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B)J
Zinc 9 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 B)Y J
Dissolved Metals
Aluminum < 40 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (AY U
Antimony 0.7 0.03 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)
Arsenic 0.8 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)J
Barium 47 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Beryllium < 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Cadmium < 0.007 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)Y U
Calcium 51.63 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Chromium < 4 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Copper < 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Iron < 10 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Lead < 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A) U
Magnesium 18.95 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Manganese < 3 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Mercury < 0.002 ug/L EPA 245.1 2017-08-18 2017-08-18 kkh9 (A)Y U
Nickel < 8 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A) U
Selenium 0.002 0.001 mg/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)
Silver 6 0.005 ug/L EPA 200.8 2017-08-14 2017-08-17 kkh9 (A)
Sodium 59.68 0.01 mg/L EPA 200.7 2017-08-14 2017-08-16 kkh9 (A)
Thallium 0.03 0.003 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A J
Zinc < 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 3 Of 23 I






fl\ Midwest
\l/ Laboratories®

Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Sample ID: GARLKSTISL
Laboratory ID: 1529746-01
Sampled Date/Time: 2017-08-09 10:00

Reporting (Container) /
Analyte Result Limit Units Method Prepared Analyzed Reviewer  Notes
Environmental Chemistry
Microcystin < 0.1 ug/L ELISA 2017-08-16 2017-08-16 cmw2 (C)Yu

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm Reported:
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN 2017-08-18 15:15

Sample ID: GARLKGLISL
Laboratory ID: 1529746-02
Sampled Date/Time: 2017-08-09 11:45

Reporting (Container) /
Analyte Result Limit Units Method Prepared Analyzed Reviewer  Notes
Total Metals
Aluminum 100 40 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Antimony 0.4 0.03 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B)/J
Arsenic 0.7 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B)J
Barium 48 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Beryllium < 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B U
Cadmium 0.01 0.007 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B)J
Calcium 50.86 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Chromium < 4 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 By U
Copper < 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B U
Iron 100 10 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Lead < 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (B) U
Magnesium 18.99 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Manganese 10 3 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Mercury < 0.002 ug/L EPA 2451 2017-08-18 2017-08-18 kkh9 (B)/ U
Nickel < 8 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B) U
Selenium 0.001 0.001 mg/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (B)
Silver 0.7 0.005 ug/L EPA 200.8 2017-08-14 2017-08-17 kkh9 B)Y J
Sodium 57.27 0.01 mg/L EPA 200.7 2017-08-14 2017-08-16 kkh9 (B)
Thallium 0.006 0.003 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B)J
Zinc < 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B U
Dissolved Metals
Aluminum < 40 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (AY U
Antimony 0.5 0.03 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A) J
Arsenic 0.8 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A) J
Barium 48 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Beryllium < 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Cadmium 0.1 0.007 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A) J
Calcium 50.34 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Chromium < 4 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Copper < 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (AY U
Iron < 10 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Lead < 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A) U
Magnesium 18.68 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Manganese 10 3 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Mercury < 0.002 ug/L EPA 245.1 2017-08-18 2017-08-18 kkh9 (A)Y U
Nickel < 8 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A) U
Selenium 0.002 0.001 mg/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)
Silver 0.4 0.005 ug/L EPA 200.8 2017-08-14 2017-08-17 kkh9 (A) J
Sodium 57.32 0.01 mg/L EPA 200.7 2017-08-14 2017-08-16 kkh9 (A)
Thallium 0.02 0.003 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)J
Zinc 9 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A) J

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 5 Of 23 I
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Sample ID: GARLKGLISL
Laboratory ID: 1529746-02
Sampled Date/Time: 2017-08-09 11:45

Reporting (Container) /
Analyte Result Limit Units Method Prepared Analyzed Reviewer  Notes
Environmental Chemistry
Microcystin < 0.1 ug/L ELISA 2017-08-16 2017-08-16 cmw2 (C)Yu

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm Reported:
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN 2017-08-18 15:15

Sample ID: GARLKFXISL
Laboratory ID: 1529746-03
Sampled Date/Time: 2017-08-09 10:50

Reporting (Container) /
Analyte Result Limit Units Method Prepared Analyzed Reviewer  Notes
Total Metals
Aluminum 170 40 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Antimony 0.4 0.03 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B)/J
Arsenic 0.7 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B) J
Barium 53 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Beryllium < 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B U
Cadmium 0.9 0.007 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (B)
Calcium 51.09 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Chromium < 4 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B U
Copper < 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B U
Iron 200 10 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Lead 0.3 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B)J
Magnesium 19.16 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Manganese 40 3 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Mercury < 0.002 ug/L EPA 2451 2017-08-18 2017-08-18 kkh9 (B)/ U
Nickel < 8 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B) U
Selenium 0.001 0.001 mg/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (B)
Silver 4.3 0.005 ug/L EPA 200.8 2017-08-14 2017-08-17 kkh9 (B)
Sodium 57.85 0.01 mg/L EPA 200.7 2017-08-14 2017-08-16 kkh9 (B)
Thallium 0.007 0.003 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 B)J
Zinc 10 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (B)
Dissolved Metals
Aluminum < 40 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (AY U
Antimony 0.6 0.03 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)
Arsenic 0.3 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A) J
Barium 46 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Beryllium < 1 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (AY U
Cadmium < 0.007 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)Y U
Calcium 49.83 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Chromium < 4 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Copper < 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (AY U
Iron < 10 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U
Lead < 0.008 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A) U
Magnesium 18.63 0.05 mg/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)
Manganese < 3 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (AY U
Mercury < 0.002 ug/L EPA 245.1 2017-08-18 2017-08-18 kkh9 (A)Y U
Nickel < 8 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A) U
Selenium 0.001 0.001 mg/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)
Silver 0.7 0.005 ug/L EPA 200.8 2017-08-14 2017-08-17 kkh9 (A) J
Sodium 57.03 0.01 mg/L EPA 200.7 2017-08-14 2017-08-16 kkh9 (A)
Thallium 0.009 0.003 ug/L EPA 200.8 2017-08-14 2017-08-16 kkh9 (A)J
Zinc < 6 ug/L EPA 200.7 2017-08-14 2017-08-14 kkh9 (A)Y U

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 7 Of 23 I
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Sample ID: GARLKFXISL
Laboratory ID: 1529746-03
Sampled Date/Time: 2017-08-09 10:50

Reporting (Container) /
Analyte Result Limit Units Method Prepared Analyzed Reviewer  Notes
Environmental Chemistry
Microcystin < 0.1 ug/L ELISA 2017-08-16 2017-08-16 cmw2 (C)Yu

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Sample ID: Site 4
Laboratory ID: 1529746-04
Sampled Date/Time: 2017-08-09 11:30

Reporting (Container) /
Analyte Result Limit Units Method Prepared Analyzed Reviewer  Notes
Environmental Chemistry
Microcystin 1.4 0.5 ug/L ELISA 2017-08-17 2017-08-17 mjs5 (C)

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061
1616 CAPITOL AVE
OMAHA, NE 68102-4901

Project: The Van Hook
Project Number: Van Hook Arm

Arm

Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Total Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706032
Blank (B706032-BLK1) Prepared & Analyzed: 2017-08-14
Aluminum < 50 ug/L u
Barium < 5 ug/L U
Beryllium < 1 ug/L u
Calcium < 0.10 mg/L u
Chromium < 10 ug/L u
Copper < 10 ug/L U
Iron < 50 ug/L u
Magnesium < 0.10 mg/L U
Manganese < 10 ug/L U
Nickel < 10 ug/L u
Sodium 0.03 0.10 mg/L J
Zinc < 10 ug/L u
LCS (B706032-BS1) Prepared & Analyzed: 2017-08-14
Aluminum 1960 50 ug/L 2000 98.2 85-115
Barium 969 5 ug/L 1000 96.9 85-115
Beryllium 982 1 ug/L 1000 98.2 85-115
Calcium 51.79 0.10 mg/L 51.0 102 85-115
Chromium 950 10 ug/L 1000 95.5 85-115
Copper 1890 10 ug/L 2000 94.6 85-115
Iron 1890 50 ug/L 2000 94.4 85-115
Magnesium 19.87 0.10 mg/L 21.0 94.6 85-115
Manganese 1920 10 ug/L 2000 96.2 85-115
Nickel 940 10 ug/L 1000 94.4 85-115
Sodium 6.68 0.10 mg/L 6.00 111 85-115
Zinc 1930 10 ug/L 2000 96.6 85-115
Matrix Spike (B706032-MS1) Source: 1527446-01 Prepared & Analyzed: 2017-08-14
Aluminum 1950 50 ug/L 2000 < 97.4 70-130
Barium 1330 5 ug/L 1000 396 93.6 70-130
Beryllium 949 1 ug/L 1000 < 94.9 70-130
Chromium 920 10 ug/L 1000 < 91.9 70-130
Copper 1850 10 ug/L 2000 < 92.6 70-130
Iron 20860 50 ug/L 2000 18990 93.5 70-130
Manganese 3020 10 ug/L 2000 1170 92.5 70-130
Nickel 910 10 ug/L 1000 < 90.7 70-130
Zinc 1920 10 ug/L 2000 < 95.8 70-130
The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

1616 CAPITOL AVE
OMAHA, NE 68102-4901

US ARMY CORPS OF ENGINEERS - 20061

Project: The Van Hook Arm
Project Number: Van Hook Arm
Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Total Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706032
Matrix Spike (B706032-MS2) Source: 1529898-01 Prepared & Analyzed: 2017-08-14
Aluminum 3620 50 ug/L 2000 1200 121 70-130
Barium 1010 5 ug/L 1000 63 94.6 70-130
Beryllium 986 1 ug/L 1000 < 98.6 70-130
Chromium 960 10 ug/L 1000 < 96.4 70-130
Copper 1890 10 ug/L 2000 < 94.6 70-130
Iron 2990 50 ug/L 2000 1040 97.5 70-130
Manganese 2080 10 ug/L 2000 130 97.5 70-130
Nickel 940 10 ug/L 1000 < 94.4 70-130
Zinc 1990 10 ug/L 2000 30 98.3 70-130
Matrix Spike Dup (B706032-MSD1) Source: 1527446-01 Prepared & Analyzed: 2017-08-14
Aluminum 1950 50 ug/L 2000 < 97.6 70-130 0.308 20
Barium 1320 5 ug/L 1000 396 92.9 70-130 0.527 20
Beryllium 954 1 ug/L 1000 < 95.4 70-130 0.525 20
Chromium 920 10 ug/L 1000 < 92.2 70-130 0.348 20
Copper 1860 10 ug/L 2000 < 93.0 70-130 0.431 20
Iron 20550 50 ug/L 2000 18990 78.0 70-130 1.50 20
Manganese 3020 10 ug/L 2000 1170 92.4 70-130 0.0995 20
Nickel 900 10 ug/L 1000 < 90.1 70-130 0.675 20
Zinc 1910 10 ug/L 2000 < 95.6 70-130 0.209 20
Batch B706034
Blank (B706034-BLK1) Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 0.07 0.5 ug/L J
Arsenic < 1 ug/L u
Cadmium < 0.5 ug/L U
Lead < 0.5 ug/L u
Selenium < 0.001 mg/L
Silver 0.07 1.0 ug/L J
Thallium 0.007 0.5 ug/L J

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

Work Order: 1529746

public announcements without obtaining our prior written authorization.

compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

1616 CAPITOL AVE
OMAHA, NE 68102-4901

US ARMY CORPS OF ENGINEERS - 20061

Project: The Van Hook Arm

Project Number: Van Hook Arm
Project Manager: DAVE JENSEN

2017-08-18 15:15

Reported:

Total Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706034
LCS (B706034-BS1) Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 375 0.5 ug/L 40.0 93.9 85-115
Arsenic 38 1 ug/L 40.0 96.2 85-115
Cadmium 39.6 0.5 ug/L 40.0 99.0 85-115
Lead 411 0.5 ug/L 40.0 103 85-115
Selenium 0.038 0.001 mg/L 0.0400 95.8 85-115
Silver 36.6 1.0 ug/L 40.0 91.4 85-115
Thallium 40.5 0.5 ug/L 40.0 101 85-115
Matrix Spike (B706034-MS1) Source: 1527947-07 Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 38.3 0.5 ug/L 40.0 0.7 94.1 70-130
Arsenic 41 1 ug/L 40.0 0.2 101 70-130
Cadmium 38.5 0.5 ug/L 40.0 0.02 96.3 70-130
Lead 39.2 0.5 ug/L 40.0 0.3 97.3 70-130
Selenium 0.058 0.001 mg/L 0.0400 0.021 91.4 70-130
Silver 36.1 1.0 ug/L 40.0 55 76.4 70-130
Thallium 38.9 0.5 ug/L 40.0 0.03 97.1 70-130
Matrix Spike Dup (B706034-MSD1) Source: 1527947-07 Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 38.0 0.5 ug/L 40.0 0.7 93.2 70-130 0.956 20
Arsenic 40 1 ug/L 40.0 0.2 101 70-130 0.256 20
Cadmium 38.3 0.5 ug/L 40.0 0.02 95.6 70-130 0.729 20
Lead 38.7 0.5 ug/L 40.0 0.3 96.2 70-130 1.18 20
Selenium 0.058 0.001 mg/L 0.0400 0.021 91.9 70-130 0.353 20
Silver 447 1.0 ug/L 40.0 5.5 98.0 70-130 214 20 MI
Thallium 38.8 0.5 ug/L 40.0 0.03 96.9 70-130 0.218 20
Batch B706149
Blank (B706149-BLK1) Prepared & Analyzed: 2017-08-18
Mercury < 0.4 ug/L U

Work Order: 1529746

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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Midwest Laboratories
13611 B Street
Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061
1616 CAPITOL AVE
OMAHA, NE 68102-4901

Project: The Van Hook Arm
Project Number: Van Hook Arm
Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Total Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits Limit Notes
Batch B706149
LCS (B706149-BS1) Prepared & Analyzed: 2017-08-18
Mercury 1.0 0.4 ug/L 1.00 101 85-115
Matrix Spike (B706149-MS1) Source: 1529746-01 Prepared & Analyzed: 2017-08-18
Mercury 2.6 0.4 ug/L 2.50 < 102 70-130
Matrix Spike Dup (B706149-MSD1) Source: 1529746-01 Prepared & Analyzed: 2017-08-18
Mercury 2.5 0.4 ug/L 2.50 < 101 70-130 20

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

Work Order: 1529746

public announcements without obtaining our prior written authorization.

compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
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US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm Reported:
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN 2017-08-18 15:15

Dissolved Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706033
Blank (B706033-BLK1) Prepared & Analyzed: 2017-08-14
Aluminum < 50 ug/L u
Barium < 5 ug/L U
Beryllium < 1 ug/L u
Calcium < 0.10 mg/L U
Chromium < 10 ug/L U
Copper < 10 ug/L U
Iron < 50 ug/L v]
Magnesium < 0.10 mg/L U
Manganese < 10 ug/L U
Nickel < 10 ug/L U
Sodium 0.05 0.10 mg/L J
Zinc < 10 ug/L U
LCS (B706033-BS1) Prepared & Analyzed: 2017-08-14
Aluminum 1990 50 ug/L 2000 99.6 85-115
Barium 973 5 ug/L 1000 97.3 85-115
Beryllium 1004 1 ug/L 1000 100 85-115
Calcium 53.16 0.10 mg/L 51.0 104 85-115
Chromium 970 10 ug/L 1000 97.2 85-115
Copper 1910 10 ug/L 2000 95.6 85-115
Iron 1910 50 ug/L 2000 95.4 85-115
Magnesium 19.94 0.10 mg/L 21.0 95.0 85-115
Manganese 1970 10 ug/L 2000 98.6 85-115
Nickel 960 10 ug/L 1000 95.7 85-115
Sodium 6.24 0.10 mg/L 6.00 104 85-115
Zinc 1960 10 ug/L 2000 98.2 85-115
Matrix Spike (B706033-MS1) Source: 1529746-01 Prepared & Analyzed: 2017-08-14
Aluminum 1920 50 ug/L 2000 < 96.2 70-130
Barium 980 5 ug/L 1000 47 93.3 70-130
Beryllium 963 1 ug/L 1000 < 96.3 70-130
Chromium 930 10 ug/L 1000 < 92.5 70-130
Copper 1860 10 ug/L 2000 < 93.2 70-130
Iron 1840 50 ug/L 2000 < 91.8 70-130
Manganese 1910 10 ug/L 2000 < 95.4 70-130
Nickel 910 10 ug/L 1000 < 91.4 70-130
Zinc 1920 10 ug/L 2000 < 96.0 70-130

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 14 Of 23 I






.

N\ Midwest

\|“/ Laboratories®

Midwest Laboratories
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US ARMY CORPS OF ENGINEERS - 20061

1616 CAPITOL AVE
OMAHA, NE 68102-4901

Project: The Van Hook Arm
Project Number: Van Hook Arm
Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Dissolved Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706033
Matrix Spike Dup (B706033-MSD1) Source: 1529746-01 Prepared & Analyzed: 2017-08-14
Aluminum 1970 50 ug/L 2000 < 98.7 70-130 2.51 20
Barium 993 5 ug/L 1000 47 94.5 70-130 1.26 20
Beryllium 980 1 ug/L 1000 < 98.0 70-130 1.75 20
Chromium 940 10 ug/L 1000 < 94.0 70-130 1.53 20
Copper 1900 10 ug/L 2000 < 95.0 70-130 1.97 20
Iron 1860 50 ug/L 2000 < 92.8 70-130 1.08 20
Manganese 1930 10 ug/L 2000 < 96.4 70-130 1.15 20
Nickel 930 10 ug/L 1000 < 92.8 70-130 1.43 20
Zinc 1940 10 ug/L 2000 < 97.0 70-130 0.984 20
Batch B706035
Blank (B706035-BLK1) Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 0.07 0.5 ug/L J
Arsenic < 1 ug/L U
Cadmium < 0.5 ug/L u
Lead < 0.5 ug/L U
Selenium < 0.001 mg/L
Silver 0.07 1 ug/L J
Thallium 0.007 0.5 ug/L J
LCS (B706035-BS1) Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 375 0.5 ug/L 40.0 93.9 85-115
Arsenic 38 1 ug/L 40.0 96.2 85-115
Cadmium 39.6 0.5 ug/L 40.0 99.0 85-115
Lead 411 0.5 ug/L 40.0 103 85-115
Selenium 0.038 0.001 mg/L 0.0400 95.8 85-115
Silver 36.6 1 ug/L 40.0 91.4 85-115
Thallium 40.5 0.5 ug/L 40.0 101 85-115

Work Order: 1529746

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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1616 CAPITOL AVE
OMAHA, NE 68102-4901

US ARMY CORPS OF ENGINEERS - 20061

Project: The Van Hook Arm
Project Number: Van Hook Arm
Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Dissolved Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706035
Matrix Spike (B706035-MS1) Source: 1529746-02 Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 41.3 0.5 ug/L 40.0 0.5 102 70-130
Arsenic 45 1 ug/L 40.0 0.8 110 70-130
Cadmium 41.8 0.5 ug/L 40.0 0.1 104 70-130
Lead 423 0.5 ug/L 40.0 < 106 70-130
Selenium 0.042 0.001 mg/L 0.0400 0.002 101 70-130
Silver 345 1 ug/L 40.0 0.4 85.3 70-130
Thallium 42.0 0.5 ug/L 40.0 0.02 105 70-130
Matrix Spike Dup (B706035-MSD1) Source: 1529746-02 Prepared: 2017-08-14 Analyzed: 2017-08-16
Antimony 38.2 0.5 ug/L 40.0 0.5 94.2 70-130 7.83 20
Arsenic 42 1 ug/L 40.0 0.8 102 70-130 6.73 20
Cadmium 39.2 0.5 ug/L 40.0 0.1 97.6 70-130 6.57 20
Lead 39.4 0.5 ug/L 40.0 < 98.5 70-130 7.10 20
Selenium 0.039 0.001 mg/L 0.0400 0.002 92.7 70-130 8.31 20
Silver 453 1 ug/L 40.0 0.4 112 70-130 271 20 MI
Thallium 38.9 0.5 ug/L 40.0 0.02 97.3 70-130 7.54 20
Batch B706150
Blank (B706150-BLK1) Prepared & Analyzed: 2017-08-18
Mercury < 0.4 ug/L U
LCS (B706150-BS1) Prepared & Analyzed: 2017-08-18
Mercury 1.0 0.4 ug/L 1.00 101 85-115
Matrix Spike (B706150-MS1) Source: 1529746-01 Prepared & Analyzed: 2017-08-18
Mercury 25 0.4 ug/L 2.50 < 102 70-130

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

Work Order: 1529746

public announcements without obtaining our prior written authorization.

compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
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Midwest Laboratories
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Omaha, NE 68144

P 402-334-7770

F 402-334-9121
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1616 CAPITOL AVE
OMAHA, NE 68102-4901

US ARMY CORPS OF ENGINEERS - 20061

Project: The Van Hook Arm
Project Number: Van Hook Arm
Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Dissolved Metals - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706150
Matrix Spike Dup (B706150-MSD1) Source: 1529746-01 Prepared & Analyzed: 2017-08-18
Mercury 2.6 0.4 ug/L 2.50 < 103 70-130 1.17 20

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

Work Order: 1529746

public announcements without obtaining our prior written authorization.

compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
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1616 CAPITOL AVE
OMAHA, NE 68102-4901

US ARMY CORPS OF ENGINEERS - 20061

Project: The Van Hook Arm
Project Number: Van Hook Arm
Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Environmental Chemistry - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B706096
Blank (B706096-BLK1) Prepared & Analyzed: 2017-08-16
Microcystin < 0.1 ug/L u
LCS (B706096-BS1) Prepared & Analyzed: 2017-08-16
Microcystin 0.85 0.1 ug/L 0.750 113 75-125
LCS (B706096-BS2) Prepared & Analyzed: 2017-08-16
Microcystin 0.79 0.1 ug/L 0.750 105 75-125
Duplicate (B706096-DUP1) Source: 1529746-01 Prepared & Analyzed: 2017-08-16
Microcystin < 0.1 ug/L < 20 U
Batch B706136
Blank (B706136-BLK1) Prepared & Analyzed: 2017-08-17
Microcystin < 0.1 ug/L U
LCS (B706136-BS1) Prepared & Analyzed: 2017-08-17
Microcystin 0.61 0.1 ug/L 0.750 81.7 75-125
Duplicate (B706136-DUP1) Source: 1529746-04 Prepared & Analyzed: 2017-08-17
Microcystin 1.35 0.5 ug/L 1.35 0.00 20

Work Order: 1529746

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
public announcements without obtaining our prior written authorization.
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US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm Reported:
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN 2017-08-18 15:15

Certified Analyses included in this Report

Method Analyte Certifications

EPA 200.7 in Aqueous Aluminum FL,IAKS,OK, TX,UT
Aluminum TX,FL,KS,UT,0K,IA
Barium FL,IAKS,OK,TX,UT
Barium KS,TX,FL,UT,0OK,IA
Beryllium FL,IAKS,OK,TX,UT
Beryllium KS,TX,FL,UT,OK,IA
Calcium FL,KS,OK,TX,UT
Calcium TX,KS,FL,UT,OK,IA
Chromium FL,IAKS,OK,TX,UT
Chromium KS,TX,FL,UT,OK,IA
Copper FL,IAKS,OK, TX,UT
Iron FL,IAKS,OK,TX,UT
Iron FL,KS, TX,UT,OK,IA
Magnesium FL,IAKS,OK,TX,UT
Magnesium FL,KS, TX,UT,OK,IA
Manganese FL,IA,KS,OK, TX,UT
Manganese FL,KS,TX,UT,OK,IA
Nickel FL,IAKS,OK,TX,UT
Nickel FL,KS, TX,UT,OK,IA
Sodium FL,KS,OK,TX,UT
Sodium FL,KS, TX,UT,OK,IA
Zinc FL,IAKS,OK,TX,UT
Zinc FL,KS, TX,UT,OK,IA

EPA 200.8 in Aqueous Antimony FL,KS,OK,TX,UT
Antimony TX,KS,FL,UT,0K,IA
Arsenic FL,KS, TX,UT,WA
Arsenic TX,KS,FL,UT,0K,IA
Cadmium FL,KS,OK,TX,UT
Cadmium KS,TX,FL,UT,OK,IA
Lead FL,KS,OK,TX,UT
Lead FL,KS, TX,UT,OK,IA
Selenium FL,KS,OK,TX,UT
Selenium FL,KS,TX,UT,OK,IA
Thallium FL,KS,OK,TX,UT
Thallium FL,KS, TX,UT,OK,IA

EPA 245.1 in Aqueous Mercury FL,IA,KS,OK, TX,UT
Mercury FL,KS, TX,UT,OK,IA

Non-Certified Analyses included in this Report

Method Analyte
ELISA in Aqueous Microcystin
EPA 200.8 in Aqueous Silver

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization. I Page 19 Of 23 I
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Midwest Laboratories
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F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061
1616 CAPITOL AVE
OMAHA, NE 68102-4901

Project: The Van Hook Arm
Project Number: Van Hook Arm
Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Code Description Number Expires

FL Florida Department of Health E87918 06/30/2017
FL-B Florida Department of Health E871122 06/30/2017
IA lowa Department of Natural Resources 064 05/01/2017
KS Kansas Department of Health and Environment E-10402 04/30/2018
OK Oklahoma Department of Environmental Quality 2016-085 08/31/2017
TX Texas Commission on Environmental Quality T104704416-13-5 07/31/2017
uT State of Utah Department of Health NE000012013-3 Pending 07/31/2016
WA State of Washington Department of Ecology C912 06/07/2018

Work Order: 1529746

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in

public announcements without obtaining our prior written authorization.

compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in
whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other
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Midwest Laboratories
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Omaha, NE 68144

P 402-334-7770

F 402-334-9121
www.midwestlabs.com

US ARMY CORPS OF ENGINEERS - 20061 Project: The Van Hook Arm
1616 CAPITOL AVE Project Number: Van Hook Arm
OMAHA, NE 68102-4901 Project Manager: DAVE JENSEN

Reported:
2017-08-18 15:15

Notes and Definitions

U Analyte included in the analysis, but not detected

MI Matrix interference suspected in matrix spiked sample.
J Estimated value

< Less than reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

EPA 624, EPA 8260, OA-1, and GRO analyses are conducted in the facility located at 13606 B Street, Omaha, NE 68144. All other analyses are

conducted in the main facility located at 13611 B Street, Omaha, NE 68144.

The result(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in
Work Order: 1529746 compliance with NELAC requirements. Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in

whole or in part, nor may any reference be made to the work, the results, or the company in any advertising, news release, or other

public announcements without obtaining our prior written authorization.
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CHAIN OF CUSTODY
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1529746
08/04/2017

Lab Work Order Number:
Date Generated:
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VY

Fax 402-334-9121 Page 1 of 1
www.midwestlabs.com
Client Name Project Name Requested Analyses (Test Names) | Copy To:
US ARMY CORPS OF ENGINEERS - 20061 The Van Hook Arm zzx[05E] = T
Client Contact Project Description i b 'g I 0 ‘g a . 9746
DAVE JENSEN Van Hook Arm Tolless| 8 EHE o2 (=13 [x]
Address Purchase Order Number ..g c - é ‘ﬁ 3> Ll -I-
1616 CAPITOL AVE g3 8| o ¥ E COC E
City | Midwest Labs Contact = ‘I = 23 ‘;D- ticker #: "I
OMAHA Heather Ramig wF ¥y S
State/Zip Regulatory {Circle One) r'; 0% “: ?D %“1 ,g
NE, 68102-4901 Yes No < “g L oF
Phone Fax Regulatory Agency .j = Q @ 9 g,’ Email to:
4029952310 4029952321 2z |9o0o
Sampler Name (printed) Sample Type (Circle One - See Below) g o = ;EI %
D G W _ SH U P T
iabID Sample Name or Field ID Sampled Date Sa;?mpLed 5:::? l\g::;:‘x ¢ Count 3 1 1 Feseriation Code Sample Comments
01 GARLKSTISL S1911F ) O Al 3 1 1 ] .M\\ﬁ/
[
02 GARLKGLISL t
S 0 N T T I N Qidof Slice > B Glhces?
03 GARLKFXISL Q / { Do A 3 1 1 1 > 2 ¢ f s g
04 Site 4 aiq/i1|1iz0 A} 1 (“}/BSW
i/m:m} w7 J—fﬂ &é.u
/Q,é/r\,——wu /
RE|Inquli5|Ed y / 0‘-//%‘\ DatefTime Received By Date/Time Lab Internal Use Only:
/ g/ /‘? Temperature Upon Receaipt: 1 é- Q ' L
Relln//u_(shed By DatelT ime Received By Date/Tima ‘__’@
Cooler Numbers:
J 0P -1~ 17 135 e
Comments: Notes:

—1 eziozzebed |

Matrix Codes: A=Aqueous

Sample Type Codes:

D = Drinking Water {Safe Drinking Water Act),

Preservation Codes:

G = Groundwater, W =Wastewater {Clean Water Act), §/H = Salid/Hazardous Waste (RCRA),

Chain of Custody will have a signature upon receipt but no subsequent signatures.

RC Form 15 - Effective 10/31/2013

1=Cool 6°C,3=pH<2; HNO3

U =Underground Storage Tank {UST),

P = Process Water

(IR IR

Order 1.
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_Sample Acceptance Checklist
Document Number: RC CHKLIST 001
Revision No.: 3
Effective Date: 1/31/17
wokaigtes Page 1 of 1

1520746
COC BS%

i
Sticker #: 2 O P

Thermometer Used: O Therm Fisher IR | E

Sample Temperature (°C): . O

Cooler Intact: W Yes ONo
Received on Ice: ? O No
Hand Delivered: es ONo

Date & Initials of person accepting samples: ¢ Q@\«J__ 9{“ { (1

' Comments:
Chain of Custody present? & Yes |0 Nol|Oo N/A
Chain of Custody complete? O Yes | B~No|O NA
Sample ID(s): O~Yes |0 Nel|lOo NA
Sample Location(s): o—Yes O Noln NA
Client Contact: BYes |0 No|O NA
Analysis Requested: B VYes! O No|Oo NA|
Sampler name on COC? 0 Yes |go-No|O NA
Date & Time of collectipn: G Yes |0 No | NA
Sample labels match COC? B Yes |0 No|O N/A
Written in indelible ink? D~ Yes [0 No|O NA
Labels indicate proper preservation? D~Yes 'O No|O NA
Chain of Custody relinquished with signature? O~Yes [0 Nolp NA
Samples arrived within hold time? B Yes | O NojO NA
Sufficientvolume? Qs Yes |0 No O NA
Appropriate-containers used? 0 Yes| O No|p-~NA
Filtered volume received for dissolved tests?  Yes|Oo No|p—NA
Headspace in VOA vials? O Yes | @ No|O N/A
Trip Blank present? O Yes | ™ No|Oo NA
Client Notification/Resolution: Date/Time Contacted:
Person Contacted: Contacted By:

Comments/Resolution:
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