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October 29, 2020

Russell Kelly, Chief

Permits and Services Division

Alabama Department of Environmental Management
P. O. Box 301463

Montgomery, AL 36130-1463

Re:  Comments on Draft Coal Combustion Residuals (CCR) Closure Permit No. 32-03 for
Alabama Power Company’s Plant Greene County Ash Pond

Dear Mr. Kelly:

Black Warrior Riverkeeper, the Southern Environmental Law Center and the Alabama Rivers
Alliance (“Conservation Groups”) respectfully submit the following comments concerning the draft
Coal Combustion Residual (“CCR”) Facility Permit for Alabama Power Company’s (““Alabama Power”
or “Company”’) Greene County Electric Generating Plant, Permit Number 32-03 (“Draft Permit”).

Black Warrior Riverkeeper is a nonprofit membership corporation with over 6,000 members that
is dedicated to the protection and restoration of the Black Warrior River and its tributaries.
Riverkeeper’s members rely on good quality water in the Black Warrior River for fishing, swimming,
hunting, and boating. The Southern Environmental Law Center is a nonprofit, regional environmental
organization dedicated to protecting natural resources, preserving special places, and promoting vibrant
communities throughout the Southeast. Alabama Rivers Alliance is a statewide network of groups
working to protect and restore all of Alabama’s water resources through building partnerships,
empowering citizens, and advocating for sound water policy and its enforcement.

The proposed permit would authorize the permanent closure of the Plant Greene County Ash
Pond, a CCR surface impoundment located on the banks of the Black Warrior River in Greene County,
Alabama. These comments are in addition to and supplement summary comments made by
Conservation Groups at ADEM’s public hearing on this matter on October 22, 2020. We appreciate the
opportunity to submit these comments.

l. Introduction

On October 27, 2020, the Conservation Groups filed detailed comments opposing the inadequate
draft closure plan that Alabama Power submitted for Plant Miller. Although the size of the ash ponds
and the topography and geology surrounding these two sites may differ, many of the same inadequacies
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that the Conservation Groups identified in Plant Miller’s draft closure plan are also present in Plant
Greene County’s. Rather than repeat these comments in their entirety, the Conservation Groups
incorporate the Miller comments by reference.

At Plant Greene County, the Draft Permit and Closure Plans illegally permit coal ash to be
permanently saturated in groundwater. The capped ash pond proposed by the Draft Permit and Closure
Plans will not be five (5) feet above the uppermost aquifer. There is no determination in the documents
of the true extent of the contamination currently at the site or the nature and extent of the contamination
plum emanating from the ash pond. Alabama Power has offered no plan to remediate contamination that
has already migrated off-site. These same problems plague the Miller Ash Pond Closure Plans and Draft
Permit. This is, in part, because Alabama Power is offering the same cap in place solution, with slight
modifications, at all of its coal ash sites. Solid waste disposal facilities were never meant to be sited in
unlined pits next to rivers, and permitting them in these locations creates the same suite of pollution
problems.

Alabama Power’s closure plan contains the following specific deficiencies which must be
addressed by ADEM before the Department may issue a final permit for its ash pond. These deficiencies
include, but may not be limited to:

1) the Draft Permit and Closure Plans as written, do not require the ash pond to come into
compliance with federal and state CCR rules;

2) the Draft Permit and Closure Plans allow the continued location of the ash pond in area
where it cannot be permitted by law;

3) the Draft Permit and Closure Plans should require and include more information about the
extent of contamination from the ash pond;

4) the Draft Permit and Closure Plans do not consider contamination that has migrated off-site,
or the remediation of that contamination;

5) the Draft Permit and Closure Plans do not consider the long-term maintenance of an artificial
cap;

6) the Draft Permit and Closure Plans do not consider responsibility for this facility after the 30
year post closure care period,

7) the Draft Permit and Closure Plans lack key modeling information;

8) ADEM unnecessarily grants Alabama Power a variance from including boron as an
Appendix IV monitoring parameter;

9) neither ADEM nor Alabama Power provides any information about alternative closure
methods; therefore, the public is limited in its knowledge about closure techniques that would
be more protective of human health and the environment.

Due to these concerns, and possibly others, ADEM should not issue the draft permit nor approve
the closure plan as written. Both the permit and the closure plan would allow the ash pond to continue
polluting surrounding ground and surface waters for decades, or even centuries, in violation of state and
federal law. There is no possible way that ADEM would permit a facility in this location today, and



Alabama Power has not provided adequate evidence of why they must leave their coal ash in place. The
closure of the Plant Greene County’s ash pond requires a permanent solution, and this solution is not it.

1. Legal Background

In 2015, the Environmental Protection Agency (“EPA”) published a rule to regulate CCR as

a non-hazardous waste under the Resource Conservation and Recovery Act subtitle D.' The rulemaking
established national minimum operating and monitoring requirements for the management and disposal
of CCR ("2015 federal CCR Rules").” The rules were instituted to protect human health and the
environment from CCR, which is known to leach into groundwater and surface water, particularly at
unlined or inadequately lined surface impoundments.® The rulemaking noted that "constituents of most
environmental concern in CCR are metals, such as antimony, arsenic, barium, beryllium, cadmium,
chromium, lead, mercury, nickel, selenium, silver and thallium," and many of those pollutants are highly
toxic to humans and the environment.* EPA further noted that CCR from coal-fired electric power plants
constitute "one of the largest industrial waste streams in the United States," at 110 million tons produced
in 2012.°

In 2016, Congress passed the Water Infrastructure Improvements for the Nation Act ("WIIN
Act"), amending RCRA to authorize EPA to approve state CCR permitting programs and to establish a
federal CCR permitting program for states without approved permitting programs.® Accordingly, after
the WIIN Act, states had the option to develop their own programs to permit CCR facilities, as long as
the programs were "at least as protective" as federal criteria, but states were not required to develop and
submit a CCR permit program to EPA.

In 2018, ADEM adopted a state CCR permitting program pursuant to the WIIN Act and the 2015
federal CCR rules.® ADEM's CCR permitting program and regulations were considerably weaker than
the federal regulations and included numerous "flexibilities" and variances from the requirements of the
2015 federal CCR rules.” These "flexibilities" were based on EPA guidance from 2017, but those

" EPA, Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals from Electric
Utilities; Final Rule, 80 Fed. Reg. 21,302 (Apr. 17, 2015) (codified as 40 C.F.R. Part 257) [hereinafter "2015
Rule"].
’Id.
*Id. at21,311.
‘Id.
*Id. at 21,303.
® Pub. L. No. 114-322, 130 Stat. 1628 (2016) (codified at 42 U.S.C. § 6945(d)).
"Id.
¥ ADEM, Standards for the Disposal of Coal Combustion Residuals in Landfills and Surface Impoundments, ADEM
Administrative Code 335-13-15 (Apr. 24, 2018) (codified as Ala. Admin. Coder.§ 335-13-15).
? SELC, Comment Letter, Standards for the Disposal of Coal Combustion Residuals in Landfills and Surface
Impoundments, ADEM Administrative Code 335-13-15 (Mar. 21, 2018).

3



"flexibilities" were never adopted in whole by EPA.'® Against arguments by the Conservation Groups,
the state Environmental Management Commission (“EMC”) approved the state CCR program in 2018."!

In addition, federal courts have also weighed in, finding that EPA acted arbitrarily and
capriciously in enacting the 2015 federal CCR rules in that some provisions were not protective enough
of human health and the environment under RCRA, based on EPA's scientific analyses underlying the
2015 rules.'? Furthermore, EPA has tried to rollback certain provisions of the 2015 CCR federal rules."

The result of these various changes to the federal rules, and through legal challenges, is that
ADEM has had to go back to the drawing board and amend the state CCR permitting program on
numerous occasions. Mostly recently, ADEM proposed revisions to the state CCR regulations in March
0f 2020." If ADEM simply drafted a state permitting program as least as protective of human health and
the environment as the 2015 federal CCR Rules, with adequate protections based on recent court rulings,
the multiple revisions of the state permitting program could possibly have been avoided. If ADEM
required more protections than the 2015 federal CCR Rules, then these revisions would have been
avoided. Yet, ADEM did not choose that route.

The bottom line is that no version of ADEM's state CCR permitting program has been approved
by EPA, and ADEM's latest changes to the state CCR program have not yet been adopted by the state
EMC. Therefore, the state is still operating under a CCR permitting program that has not been approved
by EPA. Utilities in Alabama with these coal ash facilities slated for closure must simultaneously
comply with both the state permitting program and the 2015 federal CCR rules.

I11.  Plant Greene County and the Ash Pond

Originally constructed between 1960 and 1965, the ash pond at Plant Greene County currently
occupies approximately 489 acres on the banks of the Black Warrior River near Forkland, Alabama." '°

0 EPA, Release of Interim Final Guidance for State Coal Combustion Residuals Permit Programs; Comment
Request, 82 Fed. Reg. 38,685 (Aug. 15, 2017).

' ADEM, Standards for the Disposal of Coal Combustion Residuals in Landfills and Surface Impoundments,
ADEM Administrative Code 335-13-15 (Apr. 24, 2018) (codified as Ala. Admin. Coder.§ 335-13-15).

2 Util. Solid Waste Activities Grp. v. EPA, 901F.3d414 (D.C. Cir. 2018) (USWAG).

1> 14 E.g. "Phase One, Part One" of these rollbacks adopted alternative performance standards for CCR unit operators,
revised groundwater protection standards for four constituents for which no Maximum Contaminant Level is
established, and extended the deadline by which operators must stop adding waste to polluting units EPA,
Hazardous and Solid Waste Management System: Disposal of Coal Combustion Residuals from Electric Utilities;
Amendments to the National Minimum Criteria (Phase One, Part One), 83 Fed. Reg. 36435 (July 30, 2018)
(codified as 40 C.F.R. Part 257).

'* ADEM, Notice of Public Hearing for Proposed Revisions to the Solid Waste Program Division 335-13, ADEM
Administrative Code (Mar. 22, 2020) (due to the COVID-19 pandemic, ADEM allowed an extension of comments
to these revisions until Nov. 5, 2020).

"> Alabama Power Company. History of Construction. at 1-2 (Appendix 4 of Draft Permit) [hereinafter “History of
Construction”]; Alabama Power Company, Amended Closure Plan for Ash Pond, at 1, 3 (Apr. 2020) (Appendix 9 of Draft
Permit) [hereinafter “Amended Closure Plan”].

' Alabama Power Company. Amended Closure Plan for Ash Pond. Appendix 9 of the permit.
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Alabama Power’s documents erroneously state that its ash pond was constructed on top of wetlands in
the South Needham Creek and Coleman Branch watersheds.!” According to USGS topographic maps,

the ash pond was built across Big Slough, and associated streams and wetlands, which flows into
Backbone Creek, a tributary of the Black Warrior River.

1947 USGS Topographic Map | Big Slough | Backbone Creek | Black Warrior River | 1979 USGS Topographic Map

Wetlands | Backbone Creek | Black Warrior River | USGS Topographic Map | 2018

A stream named Big Slough was essentially cut in half by the construction of Plant Greene County, its
coal ash pond, and its barge canal in the mid-1960s. Big Slough and surrounding wetlands throughout
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the middle of this large river bend were buried beneath and contaminated by toxic coal ash. Big Slough
continues to flow from the West side of the coal ash pond to the southwest into Backbone Creek, which
flows into the Black Warrior downriver. The coal ash pond is surrounded by a large earthen dike that
contains over fifty years-worth of toxic coal ash waste, now estimated to be 10.3 million tons.

Plant Greene County’s Toxic Coal Ash Pond on the lower Black Warrior River | L-2016, R-2019 | Flights by SouthWings.org

The Black Warrior River receives millions of gallons of Alabama Power’s coal ash polluted water each
day through a wastewater discharge permitted via their ADEM issued National Pollutant Discharge Elimination
System permit AL0002917, which does not include necessary upgrades that comport with current science on river
and health protections. Alabama Power’s NPDES permit was re-issued on March 29, 2019 and will expire on
March 31, 2024.

Alabama Power’s coal ash NPDES wastewater discharge into the Black Warrior River


https://www.southwings.org/

May 2014 | Orange/red seeps contaminated with coal ash flowing from ash pond dike along eastern barge canal | Dec. 14

July 2016 | Orange seeps contaminated with coal ash flowing from ash pond dike along eastern barge canal

December 2018 | Orange seeps contaminated with coal ash flowing from ash pond dike along eastern barge canal



May 2019 | Seep flowing from South ash pond dike Wastewater pumping and treatment plant for dewatering ash pond

Capping coal ash in place at Plant Greene County will not erase the very real connection that
exists between Alabama Power’s toxic coal ash, Big Slough buried underneath it, the wetlands and
floodplain in was plopped in the middle of, and the groundwater it is sitting in. All of this water is
flowing and moving constantly, creating an ongoing pathway for continued contamination of
groundwater throughout the area, local streams, wetlands, and the lower Black Warrior River.

Alabama Power stopped burning coal at Plant Greene County in March of 2016 after converting
all of its electric production to natural gas, meaning that the plant is no longer generating new coal ash.'®
However, at last inspection, the ash pond was filled to capacity, containing over 10,300,000 cubic yards
of coal ash." Constructed over fifty years ago, the coal ash pond at Plant Greene County fails to meet
the specifications required under current regulations for the disposal of coal ash. For instance, the ash
pond was constructed without any bottom liner, leaving the coal ash and its toxic constituents to leach
into surrounding wetlands, streams, and groundwater, the average level of which is less than 5 feet
below the pond.*® *! In fact, documents included with the permit indicate that coal ash currently resides,
and will continue to reside after closure, within the water table. These factors are among the primary
reasons that closure of the facility is required.”

Alabama Power plans to use the cap-in-place closure method for the Plant Greene County ash
pond. The Company plans to remove and treat the water in the pond (a process known as “dewatering”),

'8 Roberson, Anna Catherine (2016). Alabama News Center. Federal mandates drive Greene County plant’s move from coal
to gas. https://alabamanewscenter.com/2016/09/13/federal-mandates-drive-greene-county-plants-move-from-coal-to-gas/
1 Alabama Power Company. Report of Annual Inspection.
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%200perate/ccr/plant-greene-
county/ash-pond/operating-criteria/Report%200f%20Annual%20Inspection%202019%20-%20Ash%20Pond.pdf

2% Alabama Power Company. Liner Design Criteria.
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%200perate/ccr/plant-greene-
county/ash-pond/design-criteria/Liner%20Design%20Criteria%20-%20Ash%20Pond.pdf

! Alabama Power Company. Location Restriction Demonstration.
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%200perate/ccr/plant-greene-
county/ash-pond/location-restriction-demonstration/Location%20Restriction%20Demonstration%20-
%20Plant%20Greene%20County%20Ash%20Pond.pdf

2 See, 40 CFR § 257.60; Southern Company Services, 2020. 2019 Annual Groundwater Monitoring and Corrective Action
Report Alabama Power Company Plant Greene County Ash Pond
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consolidate the waste ash to a final footprint of approximately 250 acres, and then cover the ash with an
impermeable liner and a system of channels and ditches for stormwater control.”> Alabama Power began
the first step of dewatering the pond on or about April 8, 2019 with final closure of the pond expected in
late 2025.%* *° 2° That dewatering process had to be stopped almost immediately because of the toxicity
of the wastewater Alabama Power was discharging from the ash pond.”” ADEM issued a Notice of
Violation to the Company December 19, 2019 for multiple toxicity test failures.

Even after final pond closure, the remaining ash will continue to be located in close proximity to
the underlying aquifer and the bottom of the ash will be stored within the groundwater table. Alabama
Power’s Assessment of Corrective Measures (ACM) for Plant Greene County was filed with ADEM on
July 11, 2019.

In that document, the Company proposes to address the groundwater contamination by a process
known as “monitored natural attenuation (“MNA”), and plans to “reduce the source contribution to
groundwater” and “enhance subsurface hydraulics for other treatments” by constructing a vertical barrier
wall that will extend into the “low permeability Demopolis Chalk” below the pond.”® The selected
remedy of monitored natural attenuation here means that the Company will continue to monitor
groundwater while allowing natural chemical and physical processes in the subsurface environment to
remove, dilute, or immobilize the contaminants.” In other words, Alabama Power will do little to treat
the present or future groundwater contamination on site or in the surrounding environment, other than
adopt a wait-and-see attitude with possible (not guaranteed) future actions. While the ACM
contemplates several other potentially viable corrective measures, the Company has not committed to
employing these measures, asserting that one or more of these technologies may be used as adaptive site
management as a supplement to the selected remedy, if necessary.

EPA guidance (2015) recommends a four-tiered approach should be used to establish whether
MNA can be successfully implemented at a given site. ACM at 11. The first step is to demonstrate that
the extent of groundwater impacts is stable, id., which the Company has failed to do. Second, Alabama
Power should determine the mechanisms and rates of attenuation, id., which the Company has failed to
do. Third, Alabama Power should determine if the capacity of the aquifer is sufficient to attenuate the
mass of constituents in groundwater and that the immobilized constituents are stable, id. The Company
has failed to consider this step. The fourth and final step is for Alabama Power to design a performance
monitoring program based on the mechanisms of attenuation and establish contingency remedies

* Alabama Power Company. Amended Closure Plan for Ash Pond. Appendix 9 of the permit.
** Letter from Alabama Power to Alabama Department of Environmental Management Re: Commencement of Dewatering
Activities (Apr. 5, 2019).
» According to the Alabama Department of Environmental Management’s “eFile” system, APCO had multiple toxicity test
failures in June and September 2019 at Greene and had to suspend dewatering through the end of 2019. ADEM issued a
Notice of Violation to APCO for the toxicity failures. http://app.adem.alabama.gov/eFile/.
26 Alabama Power Company. Amended Closure Plan for Ash Pond. Appendix 9 of the permit.
7 September 24, 2019 Letter from Alabama Power to ADEM.
¥ Alabama Power Company. Assessment of Corrective Measures Greene County Ash Pond.
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%200perate/ccr/plant-greene-
county/ash-pond/groundwater-monitoring-and-corrective-
';19cti0n/Assessment%ZOof%ZOCorrective%ZOMeasures%Z0Greene%20County%20Ash%2OPond.pdf

1d.
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(tailored to site-specific conditions) should MNA not perform adequately. The Company has failed to do
SO.

Alabama Power has yet to demonstrate how monitored natural attenuation will work, evaluate
whether it is a feasible remedy based upon site specific conditions at Plant Greene County, or even
analyze whether the aquifer has sufficient capacity to absorb all the toxic coal ash pollution.”® Even
without these assurances, the Assessment of Corrective Measures notes that the process of MNA could
take two decades or more after final closure to allow contaminants to bleed out of the source and move
through the groundwater into the environment so that the groundwater monitoring will begin to measure
levels that meet groundwater protection standards, meaning that it may be 2045 or later until the coal ash
contaminants have moved out of the measured groundwater sites into the surrounding environment,
assuming MNA “works.”

Satellite Imagery of Plant Greene Co. Ash pond | red spots depict arsenic groundwater violations | AlabamaCoalAsh.org

Plant Greene County is located within a large bend of the lower Black Warrior River in a
wetland complex in the river’s floodplain. Review of aerial imagery of the area surrounding Ash Pond
reveals surface features indicative of a meandering, dynamic river system. The Greene County Ash Pond
was built in a floodplain, surrounded by the Black Warrior River on three sides, on top of streams and

%0 See November 14, 2019 Letter from ADEM’s Heather M. Jones to APCO’s Dustin Brooks at 7
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wetlands, and dug below the groundwater table. In addition, there is a dredged barge canal on the east
side of the Ash Pond. A dynamic river floodplain is too hydrologically connected and active to be an
appropriate location for a permanent toxic waste storage facility. This Ash Pond, whether capped or not,
will always be subject to the natural river processes that will eventually erode through it, and the surface
morphology shows that these river processes are recently active throughout the region.

Under current conditions coal ash-contaminated groundwater is flowing radially (in all
directions) away from the ash impoundment. The extent of ash contamination of groundwater in all
directions away from the impoundment has not been determined. The extent of contaminant plumes
migrating downgradient with groundwater flow has not been reported. No modeling has been reported
that evaluates the impact of the draft. An assessment of the extent of the contamination and appropriate
modeling must drive the closure plan and be incorporated into the permit.

The draft permit does call for constructing new CCR containment berms inside existing berms.
A vertical barrier wall structure, a bentonite “slurry”” wall keyed into the Demopolis Chalk that underlies
the site, would be constructed beneath the new CCR berms. Contaminated groundwater will still be
present outside of the perimeter of the bentonite slurry wall once the closure of the Ash Pond is
completed. Potential impacts associated with this residual contaminated groundwater should be
evaluated, and measures should be implemented to address this contamination.

A synthetic “Closure Turf” cap would cover the consolidated coal ash waste. Even if
construction of the subsurface wall around the entire perimeter of the consolidated waste area is
successful, there will continue to be some movement of water into and out of the impoundment. In this
kind of environment, nothing is truly “impermeable” and contamination will surely continue. No
modeling of the closed facility has been reported that evaluates the volume of water that can be expected
to infiltrate into the covered CCR waste by lateral inflow, infiltration through the cap, and upward flow
from underlying materials.

According to EPA’s environmental justice mapping and screening tool, the areas around Plant
Greene County have three environmental justice indexes above the 80™ percentile.’’ These indexes
measure the environmental burden upon the surrounding community; the higher the index score, the
greater the burden on the local community. Plant Greene County’s score for wastewater discharge
concerns is 90.4.

V. Ground and Surface Water Pollution

Alabama Power’s construction of the Plant Greene County Ash Pond in streams, wetlands, and
associated groundwater has polluted and continues to pollute groundwater below and around the
pond. Alabama Power’s own testing demonstrates that the groundwater is contaminated with arsenic,
cobalt, and lithium concentrations that exceed levels deemed safe by EPA.** In fact, arsenic levels in

31 (https://echo.epa.gov/detailed-facility-report?fid=110000608398.

32 Alabama Power Company. Notice of Groundwater Protection Standard Exceedance.
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%200perate/ccr/plant-greene-
county/ash-pond/groundwater-monitoring-and-corrective-action/2019%201st%20Semi-
Annual%20GWPS%20Exceedance%20Notification%20-%20Plant%20Greene%20County%20Ash%20Pond.pdf
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groundwater at Plant Greene County have been measured at up to 75 times greater than the safe level
determined by EPA.>* The table below details Alabama Power’s groundwater violations around the ash

pond.
Plant Greene County Groundwater
Protection Standards Exceedances
Annual 2018 Well Analyte | GWPS Result Percent
Number Above GWPS

MW-1 Arsenic 0.006 0.0189 315%

MW-5 Arsenic 0.006 0.432 7200%

MW-10 Arsenic 0.006 0.0152 253%

1st Semi- |MW-14 Arsenic 0.006 0.0289 482%
Annual |MW-15 Lithium 0.04 0.547 1368%
(June) MW-16 Arsenic 0.006 0.0701 1168%
MW-17 Arsenic 0.006 0.299 4983%

Lithium 0.04 0.583 1458%

MW-18 Arsenic 0.006 0.0509 848%

MW-1 Arsenic 0.006 0.0195 325%

Cobalt 0.006 0.0758 1263%

MW-5 Arsenic 0.006 0.454 7567%

MW-10 Arsenic 0.006 0.0233 388%

2nd Semi- |MW-11 Cobalt 0.006 0.036 600%
Annual MW-14 Arsenic 0.006 0.0372 620%
(November) [IMW-15 Lithium 0.04 0.492 1230%
MW-16 Arsenic 0.006 0.0648 1080%

MW-17 Arsenic 0.006 0.382 6367%

Lithium 0.04 0.531 1328%

MW-18 Arsenic 0.006 0.0661 1102%

In addition to the significant exceedances of groundwater protection standards highlighted in the table
above, the existing groundwater monitoring system has also detected statistically significant increases in
ash-related contaminants, including boron, calcium, chloride, TDS and pH in wells located
downgradient of the ash pond.** These exceedances were observed around the entire perimeter of the
Ash Pond and through the full depth of monitoring. Data from Alabama Power’s groundwater
monitoring in 2019, also showing pervasive contamination, is summarized in the table below.

3 Alabama Power Company. 2018 Annual Groundwater Monitoring and Corrective Action Report.
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%200perate/ccr/plant-greene-
county/ash-pond/groundwater-monitoring-and-corrective-
action/2018%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20A ction%20R eport%20-
%20P1ant%20Greene%20County%20Ash%20Pond.pdf

** Alabama Power Company. 2018 Annual Groundwater Monitoring and Corrective Action Report.
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%200perate/ccr/plant-greene-
county/ash-pond/groundwater-monitoring-and-corrective-
action/2018%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20Action%20Report%20-
%20Plant%20Greene%20County%20Ash%20Pond.pdf
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https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Operate/ccr/plant-greene-county/ash-pond/groundwater-monitoring-and-corrective-action/2018%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20Action%20Report%20-%20Plant%20Greene%20County%20Ash%20Pond.pdf
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Operate/ccr/plant-greene-county/ash-pond/groundwater-monitoring-and-corrective-action/2018%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20Action%20Report%20-%20Plant%20Greene%20County%20Ash%20Pond.pdf
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Operate/ccr/plant-greene-county/ash-pond/groundwater-monitoring-and-corrective-action/2018%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20Action%20Report%20-%20Plant%20Greene%20County%20Ash%20Pond.pdf
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Operate/ccr/plant-greene-county/ash-pond/groundwater-monitoring-and-corrective-action/2018%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20Action%20Report%20-%20Plant%20Greene%20County%20Ash%20Pond.pdf
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Operate/ccr/plant-greene-county/ash-pond/groundwater-monitoring-and-corrective-action/2018%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20Action%20Report%20-%20Plant%20Greene%20County%20Ash%20Pond.pdf
https://www.alabamapower.com/content/dam/alabamapower/Our%20Company/How%20We%20Operate/ccr/plant-greene-county/ash-pond/groundwater-monitoring-and-corrective-action/2018%20Annual%20Groundwater%20Monitoring%20and%20Corrective%20Action%20Report%20-%20Plant%20Greene%20County%20Ash%20Pond.pdf

Plant Greene County Groundwater
Protection Standards Exceedances

Well Percent
Annual 2019 Number Analyte GWPS Result Above GWPS
MW-1 Arsenic 0.01 0.0267 267%
Cobalt 0.0167 0.176 1054%
MW-2 Arsenic 0.01 0.0101 101%
MW-5 Arsenic 0.01 0.455 4550%
Lithium 0.04 0.0988 247%
MW-8 Lithium 0.04 0.0537 134%
MW-9 Lithium 0.04 0.0931 233%
MW-10 Arsenic 0.01 0.014 140%
Lithium 0.04 0.115 288%
MW-11 Cobalt 0.0167 | 0.0292 175%
Lithium 0.04 0.119 298%
MW-12 Lithium 0.04 0.0532 133%
. Molybdenum 0.1 0.11 110%
1st Semi- -
Annual MW-13 Lithium 0.04 0.123 308%
(March) MW-14 Arsenic 0.01 0.0264 264%
Cobalt 0.0167 | 0.0303 181%
Lithium 0.04 1.11 2775%
MW-15 Cobalt 0.0167 | 0.0184 110%
Lithium 0.04 0.57 1425%
MW-16 Arsenic 0.01 0.0952 952%
Cobalt 0.0167 | 0.0177 106%
Lithium 0.04 0.558 1395%
MW-17 Arsenic 0.01 0.32 3200%
Cobalt 0.0167 | 0.0192 115%
Lithium 0.04 0.595 1488%
MW-18 Arsenic 0.01 0.0477 477%
Lithium 0.04 0.378 945%
MW-21 Lithium 0.04 0.0531 133%
MW-1 Arsenic 0.01 0.0226 226%
MW-2 Arsenic 0.01 0.022 220%
MW-5 Arsenic 0.01 0.406 4060%
Lithium 0.04 0.117 293%
MW-8 Lithium 0.04 0.0982 246%
MW-9 Arsenic 0.01 0.0108 108%
Cobalt 0.0167 | 0.0177 106%
Lithium 0.04 0.128 320%
MW-10 Arsenic 0.01 0.0132 132%
Cobalt 0.0167 | 0.0191 114%
Lithium 0.04 0.112 280%
MW-11 Cobalt 0.0167 0.02 120%
Lithium 0.04 0.124 310%
. [MW-12 Lithium 0.04 0.0598 150%
2nd Semi-
Annual Molybdenum 0.1 0.134 134%
MW-13 Lithium 0.04 0.246 615%
(September) -
Thallium 0.002 | 0.00214 107%
MW-14 Arsenic 0.01 0.0263 263%
Cobalt 0.0167 | 0.0278 166%
Lithium 0.04 0.765 1913%
MW-15 Cobalt 0.0167 | 0.0201 120%
Lithium 0.04 0.6 1500%
MW-16 Arsenic 0.01 0.0786 786%
Lithium 0.04 0.581 1453%
MW-17 Arsenic 0.01 0.356 3560%
Lithium 0.04 0.571 1428%
MW-18 Arsenic 0.01 0.0498 498%
Cobalt 0.0167 | 0.0174 104%
Lithium 0.04 0.408 1020%
MW-21 Lithium 0.04 0.0862 216%
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The bottom of the disposed ash is now and will continue to be located below the water table.
Cross-sections included with the closure plan indicate that the bottom of the ash/top of underlying
sediment is located at an elevation of approximately 80-feet above mean sea level (amsl).”> Maps of the
potentiometric surface, included in groundwater monitoring reports, show that the groundwater
elevation varies from approximately 80 to 95-feet (amsl). Drawings included with the closure plan
indicate that the normal water elevation between the inner and outer dikes will be 87.5-feet amsl.*® This
is the lowest elevation that water would be expected to drain to, even if the proposed synthetic cap and
barrier walls had zero defects and allowed no infiltration into the waste, something that is very unlikely.
Accordingly, the draft permit will allow a minimum of 7.5 and possibly as much as 15-feet of coal ash
permanently submerged in groundwater.

With coal ash remaining in the groundwater, contamination of the groundwater and surface water
will not end. There will be constant and ongoing leaching of toxic contaminants into groundwater,
streams, and the Black Warrior River for decades, if not centuries.

Furthermore, the federal and state rules require that the closure plan describe “how the final
cover system will achieve performance standards specified in...this section.””’ In particular, a closure
plan must demonstrate that, if the coal ash is left in place, it will achieve the following performance

standards:

1) “Control, minimize or eliminate, to the maximum extent feasible, post-closure
infiltration of liquids into the waste and releases of CCR, leachate, or contaminated run-
off to the ground or surface waters or to the atmosphere;”"*

2) “Preclude the probability of future impoundment of water, sediment, or slurry;

3) “Free liquids must be eliminated by removing liquid wastes or solidifying the
5940

5939

remaining wastes and waste residues.

Thus, Alabama Power’s closure plans must demonstrate that groundwater will not continue to
flow through the coal ash, in order to satisfy the requirement to “[c]ontrol minimize or eliminate, to the
maximum extent feasible, post-closure infiltration of liquids into the waste and releases of CCR,
leachate, or contaminated run-off to the ground or surface waters.” If groundwater remains in the coal
ash basin, the basin would be still be considered an impoundment that stores an accumulation of CCR
liquids. The closure plan retains the current dams on site, and they will continue to impound water and
impound coal ash sediments and slurry. And although Alabama Power plans a “slurry wall” at this site,
pollution will continue. Thus, the draft permit and closure plan will violate the performance standards
found in § 40 C.F.R 102(d) and corresponding state law.

35 Alabama Power Company. Amended Closure Plan for Ash Pond, sheet 803. Appendix 9 of the permit.
36 Alabama Power Company. Amended Closure Plan for Ash Pond, sheet 907. Appendix 9 of the permit.
740 C.F.R § 102(b)(1)(iii); Ala. Admin. Code r. § 335-13-15-.07(3)(b)1.(iii).
40 C.F.R. § 257.102(d)(1)(i); Ala. Admin. Code r. § 335-13-15-.07(3)(d)1.(i).
340 C.F.R. § 257.102(d)(1)(ii); Ala. Admin. Code r. § 335-13-15-.07(3)(d)1.(ii).
%40 C.F.R. § 257.102(d)(2)(i); Ala. Admin. Code r. § 335-13-15-.07(3)(d)2.(i).
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In addition, as groundwater continues to saturate coal ash within the proposed cap-in-place
storage area, then the draft closure plan cannot satisfy the requirement that “[f]ree liquids must be
eliminated by removing wastes or solidifying the remaining wastes and waste residues.”*' “Free liquids”
are defined under RCRA as “liquids that readily separate from the solid portion of a waste under
ambient temperature and pressure.”*? Groundwater that saturates coal ash in an unlined impoundment
constitute free liquids that readily separate from the solid portion of the waste. Groundwater readily
separates from coal ash because it flows through the coal ash, as shown by the movement of pollutants
out of the unlined ash pond; it does not remain in the coal ash indefinitely, but rather flows out of the ash
and is replaced by new groundwater coming into the basin. Utilities throughout the Southeast routinely
separate ash from groundwater by allowing the groundwater to flow out of the coal ash after it is
excavated from below the water table. A closure plan that fails to stop the infiltration of groundwater
into an unlined basin violates the CCR rules. Alabama Power has not shown how a “slurry wall” in this
location will completely keep groundwater out of the Ash Pond.

In addition, the proposed permit should require Alabama Power to disclose how much coal ash
will remain saturated with groundwater under the closure plan. There does not appear to be any reported
effort or requirement in the closure plan to show how much coal ash will remain statured. The public
has a right to know this information, and ADEM should require it. Importantly, there is also no
modeling or estimate in the closure plan of how long it may take for groundwater quality to meet
applicable groundwater standards.

As proposed by the draft closure plan, the contaminated water will continue to pollute the
underlying and surrounding groundwater for decades, and likely centuries. Due to these facts, the draft
permit and closure plan does not and cannot meet state and federal CCR performance standards required
under the cap-in-place closure method.*

As ADEM has documented and Alabama Power has acknowledged, toxic pollutants from the
Plant Greene County Ash Pond are already contaminating state waters. Plant Greene County was the
subject of an ADEM Administrative Order due to MCL exceedances for arsenic and lithium.** Alabama
Power’s 2019 groundwater monitoring report, required by the federal CCR regulations, shows similar
statistical exceedances of groundwater protection standards. Leaving coal ash permanently submerged in
groundwater will allow that contamination of ground and surface water to continue for the foreseeable
future.

In addition, CCR contaminated groundwater released from the Greene County CCR
impoundment is likely to have been transported downgradient and accumulated in wetland and stream-
bottom sediments outside of the footprint of the current Ash Pond. This problem will get even worse
with the supposed remedy of monitored natural attenuation because contaminants will continue to
groundwater where it is being monitored into the surrounding environment. Even where dilution

*1'§ 40 C.F.R 102(d)(2)(i).

42§ 40 C.F.R257.53.

40 CFR 102(d).

* ADEM, In the Matter of Alabama Power Company Plant Greene County Electric Generating Plant.
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precludes the possibility of detecting contamination in river water, high concentrations of CCR
contaminants can accumulate in sediments, potentially impacting benthic and wetland organisms. There
is no indication that accumulation of CCR-related contaminants in wetland sediments or river bottom
sediments downgradient of the CCR impoundment has been investigated by the permittee. Black
Warrior Riverkeeper, however, has conducted some analysis of surface water and sediments
downgradient of the ash pond.

Samples taken at Plant Greene County’s NPDES outfall DSN002 and seeps from the coal ash
pond by Black Warrior Riverkeeper indicate the presence of many coal ash pollutants in ash pond
effluent that far exceed concentrations found in nearby, background surface waters.” Furthermore,
Black Warrior Riverkeeper sediment samples demonstrate that many of these toxic pollutants are
accumulating below the NPDES outfall and seeps creating a store, or sink, of these pollutants that will
continue to be released to surface water over time.*® Black Warrior Riverkeeper’s sediment samples also
show that radionuclide concentrations in the soil below the ash pond NPDES outfall and ash pond seeps
are significantly higher than the concentrations in sediment samples taken from a nearby, reference
location.*’

At Part IV.A., the draft permit provides that the “Permittee shall not cause a discharge of
pollutants into waters of the State, including wetlands, that is in violation of the requirements of the
National Pollutant Discharge Elimination System (NPDES), Alabama Water Pollution Control Act,
Code of Alabama 1975, §§ 22-22-1 to 22-22-14 and/or section 404 of the Clean Water Act, or cause
non-point source pollution.” However, the Plant Green County ash pond is already polluting
groundwater, which is considered a water of the state under Ala. Admin. Code r. 335-6-6-.02(ffY).
According Alabama Power’s own admissions, they will continue polluting groundwater for the next 25
years or more. ADEM cannot issue a permit where the permittee acknowledges it cannot comply for
decades into the future.

V. Dam Safety

Using cap-in-place as proposed by the draft closure plan fails to address the threat of a potential
catastrophic dam failure or release of ash at Plant Greene County. Over 10.3 million cubic yards of coal
ash are stored along the banks of the Black Warrior River at Plant Greene County. Improper
maintenance or the possibility of extreme weather events or natural disasters damaging the dike system
could result in a dam breach or failure that could release massive quantities of toxic coal ash into the
river. Under federal regulations, the ash pond at Plant Greene County was classified as a Significant
Hazard, meaning that a dam failure or improper operation of the facility would likely result in
significant economic loss or environmental damage.*® The map below depicts that area that could be

* See Attachment 2 (analytical results showing significant differences in concentrations of aluminum,
arsenic, barium, boron, iron, lithium, strontium, vanadium, and zinc, to name a few).

“Id.

“Id.

*® Alabama Power Company. Emergency Action Plan. Appendix 3 of the permit.
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flooded with coal ash and contaminated water under current conditions at the pond in the event of such a
catastrophe.”

Map Depicting Area Potentially Inundated in the Event of Dam Failure at Plant Greene County

Meandering river channels are not stationary. Lateral migration or avulsion of the channel,
likely initiated during a storm-related flood event, will impinge on and undercut the berms. All sides of
the impoundment will eventually be subject to erosion as migration and/or avulsion of the river’s
channels progress. The man-made barge canal bordering the East dike of the ash pond was dredged for
years, and the dike along it suffers from instability caused by erosion along the water’s edge.
Constructed with a steep slope, covered with geotextile fabric and rip-rap, and lacking vegetation and
root structure, the ash pond East dike will continue to be prone to erosion and instability.

Even under a now routine flood event such as the 1%-annual-chance-flood, floodwater is
predicted to impinge on the berms around waste disposal area.”” While a 1%-annual-chance-flood
would not be expected to overtop the existing berms, the berms will be subjected to erosive conditions
that could necessitate berm maintenance and/or repair actions. It is widely acknowledged that these
weather-induced events are increasing in severity and are projected to increase even more in the future,
as impacts of climate change are felt in communities across the country. The potential breach or collapse

* Alabama Power Company. Inundation Maps. Appendix 3.B of the permit.
>0 See attached FEMA 1% annual chance flood map
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of an already unstable dam must be carefully weighed here. “More frequent and intense extreme weather
and climate-related events, as well as changes in average climate conditions, are expected to continue to
damage infrastructure, ecosystems, and social systems that provide essential benefits to communities.”'
As storm events increase in intensity and become more common, high water levels that overtop the
berms and increase the potential for catastrophic release of wastes become more likely. Chances of the
catastrophic release of some portion of the 10,300,000 cubic yards of CCR waste stored in the
impoundment will increase over time. It has happened before at Plant Greene County: on May 29, 2003
“excessive rains and flooding at the site” caused the Black Warrior River to overflow into and inundate
the ash pond and surrounding area. >* This caused Alabama Power to have a permit violation for total
suspended solids. The Company acknowledged that there were “no steps which could have been taken to
prevent the exceedance.””

Such a breach or release, which has happened before, would have a catastrophic impact on the
vulnerable communities surrounding the pond, underscoring the point that it is lower-income and other
marginalized groups to experience greater impacts from climate and weather related events.”* Under
these circumstances, leaving the consolidated toxic ash in place in such a dynamic location with only a
30-year post closure care period is wholly inadequate.

VI.  Long-term Care and Maintenance

It is difficult for the public to weigh in on the long term care and maintenance of the closed ash
pond at Plant Greene County: “[f]ully detailed long-term maintenance and corrective action strategies
have not yet been determined, which have the potential to influence current estimates.”> Alabama
Power is asking ADEM and the public to support its plan to cap-in-place toxic ash that is contaminating
ground and surface water, with no detailed plans for how the coal ash pond will be maintained, what will
drive corrective action or additional maintenance, what the range of corrective action measures will be,
and what metrics will measure the success of any corrective action measures. This incomplete approach
is unacceptable, given the danger that coal ash contamination poses to ground and surface water,
wildlife, and public health for decades or more.

The draft permit proposes to control infiltration into the waste by installing an artificial cap with
a design life only 100+ years.”® Infiltration through the cap will increase as the artificial turf degrades.
Production and release of leachate from the capped CCR will increase concurrently with degradation of
the artificial turf cover. When added to the saturation of the remaining coal ash from groundwater and
surface water discussed previously, the infiltration that will naturally occur as the cap degrades compels
a more robust long-term solution.

> Fourth National Climate Assessment (November 2018), found at https://nca2018.globalchange.gov/
32 May 29, 2003 Alabama Power NCF (attached).

¥ Id.

*d.

>> Amended Closure Plan for Ash Pond. Appendix 9 of the Permit at combined pdf. p. 480.

%% See ClosureTurf Brochure at 5
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Since the post-closure care period is only 30 years, the closure permit must identify a responsible
party post-closure and set aside dedicated funding for monitoring, maintenance, and possible corrective
actions, including cap replacement and excavation. These measures are critical to protect taxpayers from
being on the hook for maintenance and cleanup costs in the future. Given that Alabama Power has not
provided any specifics about how long MNA will take or whether it is even feasible, the closure plan
must guarantee responsibility and funding in perpetuity.

VIl.  Proposed Variances

The draft permit should not allow a boron variance from required assessment monitoring. Boron
is a very reliable indicator of impact to water quality from CCR waste.”’ The groundwater monitoring
results from Alabama Power indicates that concentrations of boron were significantly elevated above
anticipated background conditions in some monitoring wells (often exceeding 1mg/L). The World
Health Organization recommends reducing boron concentrations in drinking water to below 0.5 mg/L.®
Including boron as an Appendix IV constituent is more protective of human health and the environment,
especially at a site where there is confirmed coal ash contamination.

ADEM’s original state CCR permitting program included boron as an Appendix IV contaminant
that had to be monitored, which the Conservation Groups supported.59 Yet ADEM now proposes to
drop boron from Appendix IV monitoring without explanation. Because including boron is more
protective of human health and the environment, ADEM must include boron as an Appendix IV
constituent for monitoring in the draft permit.

VIII. Alternatives to Cap-in-Place

Alabama Power has not provided any information comparing their predetermined cap-in-place
plans versus excavation and removal. Instead, the Company has presented only one plan to the public for
controlling their extensive pollution from Plant Greene County’s Ash Pond: capping the pollution in
place in a dynamic wetland system on top of streams and wetlands. Alternatives to this risky closure
plan, along with costs and timelines, should have been provided to the public prior to the federally-
mandated public meetings held in 2020, and they should still be provided to the public. Alabama Power
has already received approval for a rate increase to deal with coal ash closure costs, yet there has been
no public transparency into how Alabama Power determined its current chosen remedy and whether or
not it make the most financial sense in the short or long terms. As proposed, the closure plan will not fix
groundwater contamination now or in the future because contaminated water will continue to seep

37 Jennifer S. Harkin, et al., Evidence for Coal Ash Ponds Leaking in the Southeastern United States, Envt'l Sci. &
Tech. (accepted May 27, 2016), http g p
cat 1-2.

> WHO, Boron in Drinking Water Background document for development of WHO Guidelines for Drinking-
water Quality (2003), at 10, https://www.who.int/water_sanitation_health/dwg/boron.pdf.

% See ADEM, Reconciliation Statement for ADEM Administrative Code Division 335-13 Solid Waste Program
Regulations (2018), at 7 (“The Department agrees that boron should be added to Appendix IV so that it is
included in assessment monitoring, therefore, the final regulations have been modified to include boron in
Appendix IV.”).
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unabated, out of the CCR waste into the surrounding aquifer, streams, and river. Mitigating groundwater
contamination is one of the primary reasons for the ash pond closure. Moreover, the public should know
how the alternative of excavation and removal may compare, in effectiveness and costs.

Unfortunately, utilities and regulatory authorities too often focus on actions like those at the
heart of the draft permit and plan that offer the illusion of regulatory compliance at the lowest possible
cost. In too many cases this approach results in regulatory mistakes and a long compliance train, with
costs and compliance attainment that significantly exceed original estimates. Here, any additional costs
will be paid for by ratepayers. ADEM must require Alabama Power to incorporate a financial
comparison of the proposed remedy with excavation and recycling or removal to a lined landfill.

IX. Closure at Other Coal-fired Power Plants in the Region

Alabama Power is increasingly becoming an outlier in how the company handles its coal ash
waste. Ultilities in North Carolina, South Carolina and Virginia are excavating and removing (clean
closure) all coal ash from sites with unlined impoundments. In Tennessee, TVA is excavating and
removing at least two sites, and even Alabama Power’s sister utility, Georgia Power, is excavating and
removing all if its coastal sites, as well as others.

In North Carolina, after a catastrophic 39,000-ton coal ash spill in 2014 at the Dan River site, the
state legislature passed the Coal Ash Management Act, which charged the operators of state coal ash
impoundments with proposing safe coal ash disposal plans for the North Carolina Department of
Environmental Quality (NCDEQ) to approve.®® After settlements lead to excavation and removal of
about half of Duke Energy’s sites, NCDEQ rejected Duke’s proposal to cap-in-place the remaining half
of surface impoundments, ordering the utility to instead excavate the coal ash and put it in lined
landfills.*" In an announcement of NCDEQ’s order, NCDEQ’s Secretary stated: “DEQ rigorously
reviewed the proposals, and the science points us clearly to excavation as the only way to protect
public health and the environment.”*

Virginia’s government has also taken steps to protect its citizens and environment from coal ash
pollution. In March 2019, the governor signed bipartisan Virginia legislation requiring the excavation of
all 27 million cubic yards of coal ash housed in Virginia’s unlined surface impoundments.®® The new
law required all the coal ash be recycled or placed into lined landfills.** The Governor stated: “The

80 Catherine Morehouse, North Carolina coal ash battle comes to a head as Duke challenges cleanup order,
Utility Dive (May 2, 2019), https://www.utilitydive.com/news/north-carolina-coal-ash-battle-comes-to-a-head-as-
duke-challenges-cleanup-0/553798/.
5! John Downey, New state order on Duke Energy’s coal-ash cleanup could significantly increase costs, Charlotte Business
Journal (Apr. 1, 2019), https://www.bizjournals.com/charlotte/news/2019/04/01/new-state-order-on-duke-energys-coal-ash-
cleanup.html.
82 NCDEQ, DEQ Orders Duke Energy to Excavate Coal Ash at Six Remaining Sites (Apr. 1, 2019),
https://deq.nc.gov/news/press-releases/2019/04/01/deq-orders-duke-energy-excavate-coal-ash-six-remaining-sites.
8 Mel Leonor, Northam signs legislation to excavate and clean up coal ash, Richmond Times Dispatch (Mar. 20, 2019),
https://richmond.com/news/local/government-politics/northam-signs-legislation-to-excavate-and-clean-up-coal-
24sh/article_al7ef9d1—f6a4—5b62-b553—2c00bea79966.htm1.

Id.
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potential risks to public health and water quality posed by unlined coal ash ponds in [Virginia] are
far too great for us to continue with business as usual.”%

South Carolina stands out as even more of a regional leader on coal ash. In 2012, in response to
pressure from local citizens, South Carolina’s state-owned utility agreed to excavate and remove all of
its coal ash, without legislation requiring it to do s0.® South Carolina’s leadership has yielded tangible
benefits for its communities and environment. For example, as was state in the South Carolina Post and
Courier “[a]rsenic levels in groundwater at the Grainger site, once 110 times higher than federal
standards, have declined by as much as 90 percent. Arsenic in Wateree’s groundwater is down by
as much as 80 percent.”®” And in 2018, South Carolina avoided a potential environmental catastrophe
when hurricane flood waters for the first time inundated a coal ash pond on the Waccamaw River —
which fortunately had been excavated of ash by Santee Cooper the year before.

The Tennessee Valley Authority reached a settlement with environmental groups to resolve a
long legal battle over coal ash, agreeing to excavate and remove 12 million tons of coal ash at its
Gallatin Plant.®® And at the former Allen Fossil Plant, TVA is removing all 3.5 million cubic yards of
coal ash after detecting high levels of arsenic and other coal ash toxins at groundwater monitoring wells
in 2017.* TVA considered cap-in-place at Allen, but that option “was eliminated from consideration in
the draft EIS [(Environmental Impact Statement)].””

Finally, in Georgia, Alabama Power’s sister company Georgia Power is completely excavating
19 of its coal ash ponds.”" One of the surface impoundments slated for complete excavation is the Plant
Bowen Ash Pond 1, which contains approximately 20,400,000 cubic yards of CCR."

Alabama stands in contrast to all of its neighbors. Utilities are taking common sense measures to
protect groundwater and the environment from coal ash pollution by removing the coal ash to dry,
upland lined landfills from sites where the coal ash would remain in groundwater and continue to
pollute, such as the Plant Greene County Ash Pond

% Id.

% Rhiannon Fionn, North Carolina’s “leadership” on coal ash pales compared to its neighbor, Energy News Network (July
18, 2016), https://energynews.us/2016/07/18/southeast/north-carolinas-leadership-on-coal-ash-pales-compared-to-its-
neighbor/.

%7 David Wren, South Carolina Utilities Lead The Region In Efforts To Clean Up Coal Ash Pollution, Post and Courier (July
15, 2017), https://www.postandcourier.com/business/south-carolina-utilities-lead-the-region-in-efforts-to-
clean/article_bcfbleec-670a-11e7-a2ea-¢778e26af132.html.

68 Catherine Morehouse, TVA agrees to excavate 12M tons of coal ash after 5-year battle, Utility Dive (June 14, 2019),
https://www.utilitydive.com/news/tva-agrees-to-excavate- 1 2m-tons-of-coal-ash-after-5-year-battle/556875/.

 Adrian Sainz, TVA to remove coal ash from retired Tennessee plant, Associated Press (Mar. 6, 2020),
https://apnews.com/article/e61daa7f4ed99b8e44088833a7874554.

" TVA, TVA Plans for Removal of Coal Ash at Former Allen Fossil Plant Site Press Release (Mar. 6, 2020),
https://www.tva.com/newsroom/press-releases/tva-plans-for-removal-of-coal-ash-at-former-allen-fossil-plant-site.

' Georgia Power, Groundwater Monitoring & Information: Georgia Power’s Ash Pond Closure Process,
https://www.georgiapower.com/company/environmental-compliance/ground-monitoring-dewatering.html (last visited on
Oct. 25, 2020).

2 Georgia Power, Amended Written Closure Plan 40 C.F.R. Part 257.102 Plant Bowen Ash Pond 1 (AP-1) (Sept. 27, 2018),
https://www.georgiapower.com/content/dam/georgia-power/pdfs/company-pdfs/plant-

bowen/20180927 clospln_bow_ap_amended_final.pdf, at 2.
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X. Conclusion

The draft permit as issued allows pollution in place for decades or more. There are
alternatives to Alabama Power’s closure plan which are more protective of human health and the
environment, yet Alabama Power is choosing the least cost option, and ADEM is allowing it through
this draft permit.

Most importantly, the draft permit and closure plan will not meet performance standards and
location restrictions under state and federal law. Accordingly, ADEM’s draft permit and the Company’s
closure plan violate the “open dumping” provisions of RCRA. Alabama Power cannot be allowed to
operate an illegal open dump at Plant Greene County in perpetuity.’

For the reasons discussed above, Conservation Groups request that ADEM revise the draft
permit to meet all requirements of state and federal law, as well as require Alabama Power to develop a
closure plan that will similarly comply with the law. If you have any questions or would like to discuss
any of our recommendations, please do not hesitate to contact the undersigned.

Respectfully submitted,

Nelson Brooke
Riverkeeper
Black Warrior Riverkeeper

John Kinney
Enforcement Coordinator
Black Warrior Riverkeeper

Eva Dillard
Staff Attorney
Black Warrior Riverkeeper

340 C.F.R. § 257.1(a)(2) (“Practices failing to satisfy any of the criteria in. . .§§257.50 through 257.107 constitute open
dumping, which is prohibited under section 4005 of the Act.”)
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s/Keith Johnston

Keith Johnston

Amble Johnson

The Southern Environmental Law Center

Cindy Lowry

Executive Director,
Alabama Rivers Alliance

cc: Scott Story
Stephen Cobb
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Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

August 08, 2016

Nelson Brooke

Black Warrior River Keeper
712 37th Street South
Birmingham, AL 35222

RE: Project: Green Co.
Pace Project No.: 2040138

Dear Nelson Brooke:

Enclosed are the analytical results for sample(s) received by the laboratory on July 25, 2016. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melissa MacNaughton
Melissa.MacNaughton@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 21



Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

CERTIFICATIONS

Project: Green Co.
Pace Project No.: 2040138

New Orleans Certification IDs

California Env. Lab Accreditation Program Branch: Pennsylviania Dept. of Env Protection (NELAC): 68-04202
11277CA Texas Commission on Env. Quality (NELAC):

Florida Department of Health (NELAC): E87595 T104704405-09-TX

Illinois Environmental Protection Agency: 0025721 U.S. Dept. of Agriculture Foreign Soil Import: P330-10-
Kansas Department of Health and Environment (NELAC): 00119

E-10266 Commonwealth of Virginia (TNI): 480246

Louisiana Dept. of Environmental Quality (NELAC/LELAP):

02006

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 21



SAMPLE SUMMARY

Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Project: Green Co.

Pace Project No.: 2040138

Lab ID Sample ID Matrix Date Collected Date Received
2040138001 discharge @ Mooring cell five Water 07/21/16 14:15 07/25/16 08:05
2040138002 NPDES Outfall Water 07/21/16 16:45 07/25/16 08:05
2040138003 Background Water 07/21/16 17:45 07/25/16 08:05
2040138004 discharge @ Mooring cell five Solid 07/21/16 14:15 07/25/16 08:05
2040138005 Background Solid 07/21/16 17:45 07/25/16 08:05

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 21



SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Project: Green Co.
Pace Project No.: 2040138

Analytes
Lab ID Sample ID Method Analysts Reported
2040138001 discharge @ Mooring cell five EPA 6020 KJR 28
2040138002 NPDES Outfall EPA 6020 KJR 28
2040138003 Background EPA 6020 KJR 28
2040138004 discharge @ Mooring cell five EPA 6020 KJR 28
2040138005 Background EPA 6020 KJR 28

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

PROJECT NARRATIVE

Project: Green Co.
Pace Project No.: 2040138

Method: EPA 6020

Description: 6020 MET ICPMS

Client: Black Warrior Riverkeeper
Date: August 08, 2016

General Information:
5 samples were analyzed for EPA 6020. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 59725
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2040138004
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
*MS (Lab ID: 246551)
* Aluminum
* Antimony
* Barium
* Beryllium
* Chromium
e Iron
* Lead
* Lithium
* Magnesium
* Manganese
* Nickel

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 5 of 21



Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

PROJECT NARRATIVE

Project: Green Co.
Pace Project No.: 2040138

Method: EPA 6020

Description: 6020 MET ICPMS

Client: Black Warrior Riverkeeper
Date: August 08, 2016

QC Batch: 59725
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2040138004

M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
* Silicon
* Strontium
* Titanium
* Vanadium
* Zinc

* MSD (Lab ID: 246552)

* Aluminum
* Antimony
* Barium
* Calcium
* Chromium
e Iron
* Lithium
* Magnesium
* Manganese
* Molybdenum
* Nickel
* Silicon
* Strontium
* Titanium
* Vanadium
* Zinc

R1: RPD value was outside control limits.

* MSD (Lab ID: 246552)

* Antimony
* Arsenic
* Barium
* Strontium

QC Batch: 59712
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2040078001

M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
«MS (Lab ID: 246498)
 Calcium
« Silicon
* Sodium
« MSD (Lab ID: 246499)
e Barium
 Calcium
* Magnesium
« Silicon
* Sodium
 Strontium

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 6 of 21



PROJECT NARRATIVE

Project: Green Co.
Pace Project No.: 2040138

Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 6020

Description: 6020 MET ICPMS

Client: Black Warrior Riverkeeper
Date: August 08, 2016

Additional Comments:
Analyte Comments:

QC Batch: 59725

N2: The lab does not hold TNI accreditation for this parameter.
« BLANK (Lab ID: 246549)

« Silicon

« Background (Lab ID: 2040138005)
« Silicon

+ LCS (Lab ID: 246550)
« Silicon

*MS (Lab ID: 246551)
« Silicon

«MSD (Lab ID: 246552)
« Silicon

« discharge @ Mooring cell five (Lab ID: 2040138004)
« Silicon

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

ANALYTICAL RESULTS

Green Co.
2040138

Project:
Pace Project No.:

Sample: discharge @ Mooring cell Lab ID: 2040138001 Collected: 07/21/16 14:15 Received: 07/25/16 08:05 Matrix: Water

five
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Aluminum 0.42 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:32 7429-90-5
Antimony ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-36-0
Arsenic 0.0062 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-38-2
Barium 0.033 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-39-3
Beryllium 0.0011 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-41-7
Boron 1.6 mg/L 0.0050 1 07/26/16 15:21 08/01/16 12:32 7440-42-8
Cadmium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-43-9
Calcium 203 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:32 7440-70-2
Chromium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-47-3
Cobalt 0.072 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-48-4
Copper ND mg/L 0.0030 1 07/26/16 15:21 08/01/16 12:32 7440-50-8
Iron 63.1 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:32 7439-89-6
Lead ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7439-92-1
Lithium 0.34 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7439-93-2
Magnesium 44.0 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:32 7439-95-4
Manganese 6.7 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7439-96-5
Molybdenum ND mg/L 0.0030 1 07/26/16 15:21 08/01/16 12:32 7439-98-7
Nickel 0.14 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-02-0
Potassium 12.7 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:32 7440-09-7
Selenium 0.0032 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7782-49-2
Silicon 9.5 mg/L 0.050 1 07/26/16 15:21 08/01/16 12:32 7440-21-3
Silver ND mg/L 0.00050 1 07/26/16 15:21 08/01/16 12:32 7440-22-4
Sodium 55.6 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:32 7440-23-5
Strontium 1.3 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-24-6
Thallium ND mg/L 0.00050 1 07/26/16 15:21 08/01/16 12:32 7440-28-0
Titanium 0.0019 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:32 7440-32-6
Vanadium ND mg/L 0.0050 1 07/26/16 15:21 08/01/16 12:32 7440-62-2
Zinc 0.055 mg/L 0.0050 1 07/26/16 15:21 08/01/16 12:32 7440-66-6

Sample: NPDES Outfall Lab ID: 2040138002 Collected: 07/21/16 16:45 Received: 07/25/16 08:05 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Aluminum 0.18 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:35 7429-90-5
Antimony 0.0034 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-36-0
Arsenic 0.16 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-38-2
Barium 0.34 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-39-3
Beryllium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-41-7
Boron 0.37 mg/L 0.0050 1 07/26/16 15:21 08/01/16 12:35 7440-42-8
Cadmium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-43-9
Calcium 25.2 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:35 7440-70-2
Chromium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-47-3
Cobalt ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-48-4
Copper ND mg/L 0.0030 1 07/26/16 15:21 08/01/16 12:35 7440-50-8

Date: 08/08/2016 02:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project:

Pace Project No.: 2040138

Green Co.

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Sample: NPDES Outfall

Lab ID: 2040138002

Collected: 07/21/16 16:45 Received: 07/25/16 08:05 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Iron 0.46 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:35 7439-89-6
Lead ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7439-92-1
Lithium 0.28 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7439-93-2
Magnesium 8.1 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:35 7439-95-4
Manganese 0.21 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7439-96-5
Molybdenum 0.11 mg/L 0.0030 1 07/26/16 15:21 08/01/16 12:35 7439-98-7
Nickel 0.0032 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-02-0
Potassium 4.1 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:35 7440-09-7
Selenium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7782-49-2
Silicon 0.55 mg/L 0.050 1 07/26/16 15:21 08/01/16 12:35 7440-21-3
Silver ND mg/L 0.00050 1 07/26/16 15:21 08/01/16 12:35 7440-22-4
Sodium 17.1 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:35 7440-23-5
Strontium 0.40 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-24-6
Thallium ND mg/L 0.00050 1 07/26/16 15:21 08/01/16 12:35 7440-28-0
Titanium 0.0046 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:35 7440-32-6
Vanadium 0.0053 mg/L 0.0050 1 07/26/16 15:21 08/01/16 12:35 7440-62-2
Zinc ND mg/L 0.0050 1 07/26/16 15:21 08/01/16 12:35 7440-66-6
Sample: Background Lab ID: 2040138003 Collected: 07/21/16 17:45 Received: 07/25/16 08:05 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Aluminum ND mg/L 0.10 1 07/26/16 15:21 08/01/16 12:39 7429-90-5
Antimony ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7440-36-0
Arsenic ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7440-38-2
Barium 0.023 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7440-39-3
Beryllium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7440-41-7
Boron 0.015 mg/L 0.0050 1 07/26/16 15:21 08/01/16 12:39 7440-42-8
Cadmium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7440-43-9
Calcium 5.1 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:39 7440-70-2
Chromium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7440-47-3
Cobalt ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7440-48-4
Copper ND mg/L 0.0030 1 07/26/16 15:21 08/01/16 12:39 7440-50-8
Iron 0.20 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:39 7439-89-6
Lead ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7439-92-1
Lithium 0.0011 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7439-93-2
Magnesium 0.66 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:39 7439-95-4
Manganese 0.0090 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7439-96-5
Molybdenum ND mg/L 0.0030 1 07/26/16 15:21 08/01/16 12:39 7439-98-7
Nickel 0.0013 mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7440-02-0
Potassium 0.72 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:39 7440-09-7
Selenium ND mg/L 0.0010 1 07/26/16 15:21 08/01/16 12:39 7782-49-2
Silicon 4.4 mg/L 0.050 1 07/26/16 15:21 08/01/16 12:39 7440-21-3
Silver ND mg/L 0.00050 1 07/26/16 15:21 08/01/16 12:39 7440-22-4
Sodium 1.9 mg/L 0.10 1 07/26/16 15:21 08/01/16 12:39 7440-23-5

Date: 08/08/2016 02:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Project:

Pace Project No.: 2040138

Green Co.

ANALYTICAL RESULTS

P

ace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Sample: Background

Parameters

Lab ID: 2040138003

Results

Units

Report Limit

DF

Prepared

Analyzed

Collected: 07/21/16 17:45 Received: 07/25/16 08:05 Matrix: Water

CAS No. Qual

6020 MET ICPMS

Strontium
Thallium
Titanium
Vanadium
Zinc

Analytical Method: EPA 6020 Preparation Method: EPA 3010

0.039
ND
0.0023
ND
ND

mg/L
mg/L
mg/L
mg/L
mg/L

0.0010
0.00050
0.0010
0.0050
0.0050

N

07/26/16 15:21
07/26/16 15:21
07/26/16 15:21
07/26/16 15:21
07/26/16 15:21

08/01/16 12:39 7440-24-6
08/01/16 12:39 7440-28-0
08/01/16 12:39 7440-32-6
08/01/16 12:39 7440-62-2
08/01/16 12:39 7440-66-6

Sample: discharge @ Mooring cell

five

Lab ID: 2040138004

Results reported on a "wet-weight" basis

Parameters

Results

Units

Report Limit

DF

Prepared

Analyzed

Collected: 07/21/16 14:15 Received: 07/25/16 08:05 Matrix: Solid

CAS No. Qual

6020 MET ICPMS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper

Iron

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Titanium
Vanadium
Zinc

Date: 08/08/2016 02:23 PM

Analytical Method: EPA 6020 Preparation Method: EPA 3050

3870
ND
1.4

1690
ND
ND
ND

2190
4.6

0.72
5.4
9350
11.3
1.9
429
25.6
ND
1.4
241
0.76

2200

ND
87.1
55.3

ND

7.0

6.9

6.7

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

29.4
0.29
0.29
0.29
0.29

15
0.29
29.4
0.29
0.29

15
29.4
0.29
0.29
29.4
0.29
0.29
0.29
29.4
0.29
73.5
0.29
29.4
0.29
0.29

15

15

15

(62 IS I @ IS B @ ING IS BN @ BN @ BN @ RS BN@) BN@) BNS) IS RS BNE) IS BNG) BNS) ISy ISy IS NG NG NG NG e |

07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
07/26/16 16:36
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08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01
08/03/16 11:01

7429-90-5 M1

7440-36-0 M1,R1
7440-38-2 R1
7440-39-3 M1,R1
7440-41-7 M1
7440-42-8
7440-43-9

7440-70-2 M1
7440-47-3 M1
7440-48-4
7440-50-8
7439-89-6 M1
7439-92-1 M1
7439-93-2 M1
7439-95-4 M1
7439-96-5 M1
7439-98-7 M1
7440-02-0 M1
7440-09-7 B
7782-49-2
7440-21-3
7440-22-4
7440-23-5
7440-24-6
7440-28-0
7440-32-6 M1
7440-62-2 M1
7440-66-6 M1

M1,N2

M1,R1
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Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

ANALYTICAL RESULTS

Green Co.
2040138

Project:
Pace Project No.:

(504)469-0333

Lab ID: 2040138005
Results reported on a "wet-weight" basis

Sample: Background Collected: 07/21/16 17:45 Received: 07/25/16 08:05 Matrix: Solid

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3050
Aluminum 486 mg/kg 255 5 07/26/16 16:36 08/03/16 11:16 7429-90-5
Antimony ND mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-36-0
Arsenic 0.44 mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-38-2
Barium 4.7 mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-39-3
Beryllium ND mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-41-7
Boron ND mg/kg 1.3 5 07/26/16 16:36 08/03/16 11:16 7440-42-8
Cadmium ND mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-43-9
Calcium 37.7 mg/kg 255 5 07/26/16 16:36 08/03/16 11:16 7440-70-2
Chromium 2.9 mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-47-3
Cobalt 0.78 mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-48-4
Copper ND mg/kg 1.3 5 07/26/16 16:36 08/03/16 11:16 7440-50-8
Iron 2070 mg/kg 255 5 07/26/16 16:36 08/03/16 11:16 7439-89-6
Lead 0.95 mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7439-92-1
Lithium 0.33 mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7439-93-2
Magnesium 38.5 mg/kg 255 5 07/26/16 16:36 08/03/16 11:16 7439-95-4
Manganese 7.5 mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7439-96-5
Molybdenum ND mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7439-98-7
Nickel 0.77 mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-02-0
Potassium 79.6 mg/kg 255 5 07/26/16 16:36 08/03/16 11:16 7440-09-7 B
Selenium ND mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7782-49-2
Silicon 428 mg/kg 63.8 5 07/26/16 16:36 08/03/16 11:16 7440-21-3 N2
Silver ND mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-22-4
Sodium ND mg/kg 255 5 07/26/16 16:36 08/03/16 11:16 7440-23-5
Strontium 0.51 mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-24-6
Thallium ND mg/kg 0.26 5 07/26/16 16:36 08/03/16 11:16 7440-28-0
Titanium 9.5 mg/kg 1.3 5 07/26/16 16:36 08/03/16 11:16 7440-32-6
Vanadium 2.2 mg/kg 1.3 5 07/26/16 16:36 08/03/16 11:16 7440-62-2
Zinc 2.4 mg/kg 1.3 5 07/26/16 16:36 08/03/16 11:16 7440-66-6

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 08/08/2016 02:23 PM without the written consent of Pace Analytical Services, Inc..
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Project: Green Co.
Pace Project No.: 2040138
QC Batch: 59725 Analysis Method: EPA 6020
QC Batch Method:  EPA 3050 Analysis Description: 6020 MET
Associated Lab Samples: 2040138004, 2040138005
METHOD BLANK: 246549 Matrix: Solid
Associated Lab Samples: 2040138004, 2040138005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Aluminum mg/kg ND 50.0 08/03/16 10:53
Antimony mg/kg ND 0.50 08/03/16 10:53
Arsenic mg/kg ND 0.50 08/03/16 10:53
Barium mg/kg ND 0.50 08/03/16 10:53
Beryllium mg/kg ND 0.50 08/03/16 10:53
Boron mg/kg ND 2.5 08/03/16 10:53
Cadmium mg/kg ND 0.50 08/03/16 10:53
Calcium mg/kg ND 50.0 08/03/16 10:53
Chromium mg/kg ND 0.50 08/03/16 10:53
Cobalt mg/kg ND 0.50 08/03/16 10:53
Copper mg/kg ND 2.5 08/03/16 10:53
Iron mg/kg ND 50.0 08/03/16 10:53
Lead mg/kg ND 0.50 08/03/16 10:53
Lithium mg/kg ND 0.50 08/03/16 10:53
Magnesium mg/kg ND 50.0 08/03/16 10:53
Manganese mg/kg ND 0.50 08/03/16 10:53
Molybdenum mg/kg ND 0.50 08/03/16 10:53
Nickel mg/kg ND 0.50 08/03/16 10:53
Potassium mg/kg ND 50.0 08/03/16 10:53 B
Selenium mg/kg ND 0.50 08/03/16 10:53
Silicon mg/kg ND 125 08/03/16 10:53 N2
Silver mg/kg ND 0.50 08/03/16 10:53
Sodium mg/kg ND 50.0 08/03/16 10:53
Strontium mg/kg ND 0.50 08/03/16 10:53
Thallium mg/kg ND 0.50 08/03/16 10:53
Titanium mg/kg ND 2.5 08/03/16 10:53
Vanadium mg/kg ND 2.5 08/03/16 10:53
Zinc mg/kg ND 2.5 08/03/16 10:53
LABORATORY CONTROL SAMPLE: 246550
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Aluminum mg/kg 1000 1130 113 80-120
Antimony mg/kg 10 111 111 84-120
Arsenic mg/kg 10 10.8 108 84-120
Barium mg/kg 10 11.2 112 85-120
Beryllium mg/kg 10 11.0 110 80-120
Boron mg/kg 10 10.9 109 80-120
Cadmium mg/kg 10 111 111 85-120
Calcium mg/kg 1000 1100 110 85-120

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 08/08/2016 02:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALITY CONTROL DATA

Project: Green Co.
Pace Project No.: 2040138

LABORATORY CONTROL SAMPLE: 246550

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chromium mg/kg 10 11.3 113 85-120
Cobalt mg/kg 10 11.4 114 85-120
Copper mg/kg 10 115 115 85-120
Iron mg/kg 1000 1140 114 85-120
Lead mg/kg 10 11.0 110 83-120
Lithium mg/kg 10 10.9 109 80-120
Magnesium mg/kg 1000 1130 113 80-120
Manganese mg/kg 10 11.2 112 85-120
Molybdenum mg/kg 10 111 111 85-120
Nickel mg/kg 10 11.2 112 85-120
Potassium mg/kg 1000 1120 112 85-119
Selenium mg/kg 10 10.7 107 84-120
Silicon mg/kg 500 569 114 80-120 N2
Silver mg/kg 10 11.2 112 81-120
Sodium mg/kg 1000 1110 111 85-120
Strontium mg/kg 10 115 115 85-120
Thallium mg/kg 10 11.0 110 83-120
Titanium mg/kg 10 10.9 109 85-120
Vanadium mg/kg 10 111 111 81-120
Zinc mg/kg 10 10.7 107 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 246551 246552
MS MSD
2040138004  Spike Spike MS MSD MS MSD % Rec Max

Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Aluminum mg/kg 3870 588 526 10700 9410 1160 1050 80-120 13 20 M1
Antimony mg/kg ND 5.9 5.3 2.7 1.8 46 34 80-120 41 20 M1,R1
Arsenic mg/kg 1.4 5.9 5.3 8.4 6.4 118 95 80-120 26 20R1
Barium mg/kg 1690 5.9 5.3 1060 410 -10700 -24300 80-120 88 20 M1,R1
Beryllium mg/kg ND 5.9 5.3 7.4 6.4 121 116 80-120 15 20 M1
Boron mg/kg ND 5.9 5.3 6.1 5.4 88 85 80-120 12 20
Cadmium mg/kg ND 5.9 5.3 6.4 55 109 104 80-120 16 20
Calcium mg/kg 2190 588 526 2820 2460 107 50 80-120 14 20 M1
Chromium mg/kg 4.6 5.9 5.3 16.0 14.0 193 178 80-120 13 20 M1
Cobalt mg/kg 0.72 5.9 5.3 6.8 6.0 104 101 80-120 12 20
Copper mg/kg 5.4 5.9 5.3 121 11.3 114 112 80-120 7 20
Iron mg/kg 9350 588 526 14600 12600 890 624 75-125 14 20 M1
Lead mg/kg 11.3 5.9 5.3 20.2 16.9 152 107 80-120 18 20 M1
Lithium mg/kg 1.9 5.9 5.3 12.9 11.7 188 186 75-125 10 20 M1
Magnesium mg/kg 429 588 526 1230 1100 136 129 80-120 10 20 M1
Manganese mg/kg 25.6 5.9 5.3 38.2 35.5 213 187 75-125 7 20 M1
Molybdenum mg/kg ND 5.9 5.3 4.8 4.0 80 73 80-120 19 20 M1
Nickel mg/kg 1.4 5.9 5.3 9.1 7.9 131 124 80-120 14 20 M1
Potassium mg/kg 241 588 526 865 759 106 98 80-120 13 20
Selenium mg/kg 0.76 5.9 5.3 5.8 5.0 87 81 80-120 15 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 08/08/2016 02:23 PM without the written consent of Pace Analytical Services, Inc.. Page 13 of 21



Project: Green Co.
Pace Project No.: 2040138

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

(504)469-0333

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 246551 246552
MS MSD
2040138004  Spike Spike MS MSD MS MSD % Rec Max

Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Silicon mg/kg 2200 294 263 1980 2170 =77 -11 75-125 9 20 M1,N2
Silver mg/kg ND 5.9 5.3 6.1 5.2 103 98 80-120 15 20
Sodium mg/kg 87.1 588 526 698 609 104 99 80-120 14 20
Strontium mg/kg 55.3 5.9 5.3 47.6 29.2 -130 -496 75-125 48 20 M1,R1
Thallium mg/kg ND 5.9 5.3 7.0 6.0 116 111 80-120 15 20
Titanium mg/kg 7.0 5.9 5.3 16.0 15.2 153 155 75-125 5 20M1
Vanadium mg/kg 6.9 5.9 5.3 21.8 19.1 253 232 80-120 13 20 M1
Zinc mg/kg 6.7 5.9 5.3 18.9 16.5 208 187 80-120 14 20 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 08/08/2016 02:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 14 of 21



QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087

(504)469-0333

Project: Green Co.
Pace Project No.: 2040138
QC Batch: 59712 Analysis Method: EPA 6020
QC Batch Method:  EPA 3010 Analysis Description: 6020 MET
Associated Lab Samples: 2040138001, 2040138002, 2040138003
METHOD BLANK: 246496 Matrix: Water
Associated Lab Samples: 2040138001, 2040138002, 2040138003
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Aluminum mg/L ND 0.10 08/01/16 11:10
Antimony mg/L ND 0.0010 08/01/16 11:10
Arsenic mg/L ND 0.0010 08/01/16 11:10
Barium mg/L ND 0.0010 08/01/16 11:10
Beryllium mg/L ND 0.0010 08/01/16 11:10
Boron mg/L ND 0.0050 08/01/16 11:10
Cadmium mg/L ND 0.0010 08/01/16 11:10
Calcium mg/L ND 0.10 08/01/16 11:10
Chromium mg/L ND 0.0010 08/01/16 11:10
Cobalt mg/L ND 0.0010 08/01/16 11:10
Copper mg/L ND 0.0030 08/01/16 11:10
Iron mg/L ND 0.10 08/01/16 11:10
Lead mg/L ND 0.0010 08/01/16 11:10
Lithium mg/L ND 0.0010 08/01/16 11:10
Magnesium mg/L ND 0.10 08/01/16 11:10
Manganese mg/L ND 0.0010 08/01/16 11:10
Molybdenum mg/L ND 0.0030 08/01/16 11:10
Nickel mg/L ND 0.0010 08/01/16 11:10
Potassium mg/L ND 0.10 08/01/16 11:10
Selenium mg/L ND 0.0010 08/01/16 11:10
Silicon mg/L ND 0.050 08/01/16 11:10
Silver mg/L ND 0.00050 08/01/16 11:10
Sodium mg/L ND 0.10 08/01/16 11:10
Strontium mg/L ND 0.0010 08/01/16 11:10
Thallium mg/L ND 0.00050 08/01/16 11:10
Titanium mg/L ND 0.0010 08/01/16 11:10
Vanadium mg/L ND 0.0050 08/01/16 11:10
Zinc mg/L ND 0.0050 08/01/16 11:10
LABORATORY CONTROL SAMPLE: 246497
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Aluminum mg/L 2 1.9 96 80-117
Antimony mg/L .02 0.019 93 85-115
Arsenic mg/L .02 0.018 92 83-115
Barium mg/L .02 0.019 95 85-115
Beryllium mg/L .02 0.018 92 80-116
Boron mg/L .02 0.018 92 80-120
Cadmium mg/L .02 0.019 93 85-115
Calcium mg/L 2 1.8 91 80-120

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 08/08/2016 02:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project: Green Co.
Pace Project No.: 2040138

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

(504)469-0333

LABORATORY CONTROL SAMPLE: 246497
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chromium mg/L .02 0.019 94 85-115
Cobalt mg/L .02 0.019 95 85-115
Copper mg/L .02 0.019 96 80-120
Iron mg/L 2 1.9 95 80-120
Lead mg/L .02 0.018 91 84-115
Lithium mg/L .02 0.019 93 80-120
Magnesium mg/L 2 1.9 94 80-120
Manganese mg/L .02 0.019 97 85-115
Molybdenum mg/L .02 0.018 90 81-115
Nickel mg/L .02 0.019 95 80-118
Potassium mg/L 2 1.9 94 80-120
Selenium mg/L .02 0.018 92 85-115
Silicon mg/L 1 0.87 87 80-120
Silver mg/L .02 0.018 92 80-115
Sodium mg/L 2 1.9 93 80-120
Strontium mg/L .02 0.019 94 80-120
Thallium mg/L .02 0.019 95 82-115
Titanium mg/L .02 0.019 95 80-120
Vanadium mg/L .02 0.019 94 81-115
Zinc mg/L .02 0.019 97 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 246498 246499
MS MSD
2040078001  Spike Spike MS MSD MS MSD % Rec Max

Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Aluminum mg/L ND 2 2 1.9 1.9 92 96 80-120 4 20
Antimony mg/L ND .02 .02 0.019 0.020 96 98 80-120 2 20
Arsenic mg/L ND .02 .02 0.019 0.019 91 95 80-120 4 20
Barium mg/L 0.60 .02 .02 0.62 0.63 120 183 80-120 2 20M1
Beryllium mg/L ND .02 .02 0.019 0.020 95 98 80-120 3 20
Boron mg/L 0.046 .02 .02 0.066 0.068 99 109 75-125 3 20
Cadmium mg/L ND .02 .02 0.018 0.019 92 95 80-120 3 20
Calcium mg/L 66.8 2 2 70.0 725 160 283 80-120 3 20M1
Chromium mg/L 0.0020 .02 .02 0.020 0.020 88 90 80-120 3 20
Cobalt mg/L ND .02 .02 0.018 0.019 90 93 80-120 3 20
Copper mg/L ND .02 .02 0.018 0.020 86 97 80-120 12 20
Iron mg/L ND 2 2 19 19 92 95 80-120 4 20
Lead mg/L ND .02 .02 0.019 0.019 94 97 80-120 4 20
Lithium mg/L 0.019 .02 .02 0.038 0.039 96 103 80-120 3 20
Magnesium mg/L 18.1 2 2 20.5 21.2 118 152 80-120 3 20 M1
Manganese mg/L 0.022 .02 .02 0.041 0.043 97 104 80-120 4 20
Molybdenum mg/L ND .02 .02 0.019 0.019 92 95 80-120 3 20
Nickel mg/L 0.0017 .02 .02 0.019 0.020 86 90 80-120 4 20
Potassium mg/L 0.69 2 2 2.6 2.7 95 100 75-125 4 20
Selenium mg/L ND .02 .02 0.017 0.018 87 91 80-120 4 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 08/08/2016 02:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Project: Green Co.
Pace Project No.: 2040138

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

(504)469-0333

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 246498 246499
MS MSD
2040078001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Silicon mg/L 19.2 1 1 20.7 21.0 155 186 75-125 1 20 M1
Silver mg/L ND .02 .02 0.017 0.018 86 89 80-120 4 20
Sodium mg/L 62.2 2 2 65.6 67.9 168 284 75-125 3 20M1
Strontium mg/L 0.20 .02 .02 0.22 0.23 106 132 75-125 2 20M1
Thallium mg/L ND .02 .02 0.020 0.020 98 102 80-120 4 20
Titanium mg/L ND .02 .02 0.018 0.019 91 93 80-120 2 20
Vanadium mg/L ND .02 .02 0.021 0.022 94 98 80-120 3 20
Zinc mg/L 0.0049J .02 .02 0.023 0.024 91 95 80-120 3 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 08/08/2016 02:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALIFIERS

Project: Green Co.
Pace Project No.: 2040138

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The Nelac Institute

ANALYTE QUALIFIERS

B Analyte was detected in the associated method blank.

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
N2 The lab does not hold TNI accreditation for this parameter.

R1 RPD value was outside control limits.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 08/08/2016 02:23 PM without the written consent of Pace Analytical Services, Inc.. Page 18 of 21



Pace Analytical Services, Inc.
1000 Riverbend Blvd - Suite F

QUALITY CONTROL DATA CROSS REFERENCE TABLE

St. Rose, LA 70087
(504)469-0333

Project: Green Co.
Pace Project No.: 2040138
Analytical

Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
2040138004 discharge @ Mooring cell five EPA 3050 59725 EPA 6020 59728
2040138005 Background EPA 3050 59725 EPA 6020 59728
2040138001 discharge @ Mooring cell five EPA 3010 59712 EPA 6020 59722
2040138002 NPDES Outfall EPA 3010 59712 EPA 6020 59722
2040138003 Background EPA 3010 59712 EPA 6020 59722

Date: 08/08/2016 02:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 19 of 21



100zZ-Reln-gL A0 ABI0Z0-0-11Y-4 'sARp O€ UM pled Jou seojoau Aue iy Luow Jad %5°) Jo sofleyo sie| o) BulasuBe pue suLe) swAed Aep g 13N s,20ed Bundasor aue nok uuay sty Bujubis A7 ;310N wepodw;,

)mu ~ M.mm ol =% g n”.m”_\w.__n%m_,_,,_u‘h UTTWVYS 10 TUNLYNDIS N
m 5 ,.lwm by m 2 m z UTTAINYS JO SWEN LN 3
7 g< | 25 3 TVYNIDIHO N
\ i ] s JFUNLYNOIS ONY JAVN HATdWVS g
> ' ‘ 0
AR T, y :
o ~f1 - : UA L
JAN A L7 R i Y il P B s T AT e _. |
/4 wd S} ﬁ\\m\r PP - §§ 2 P D AYS . SA
SNOILIGNOD T1dWYS WL awva NOIR Iy | AG 3Ld309V L NOLLYII42Y / A@ GIHSINDNIIY SINSWWOD TYNOLLIGAY
T
1
[P
6
.8
1
w.
. bl- VARRT w | OMS . WY ¢
£/ pL S Ists| v (2w Mg |
0 F shib| w SN A" m“ﬁ& N ¢
bl / n | » O[S nw ow i
_ ¢/ / REERAZZAELL a\i, 17> bsery] @a§§.h ;
“@’l 921 /oN 19efoid 3aed A =lolz|z|z|z|Z|T|s| = @ 3nu ava | 3L ava el z 5
g 0 b 1R EEEHEE 2% HE Z
& i ,w\, W |- i EL sle|r m = 1310
0 m{ “T_A 78 w I12 3| €1 sL anssll  3NDINN 39 1SN sl 2idwes
Z .} A 7 5 N - L= T iy (- 760 '2%)
e Wa Y| 1§ iE N
AR s 8 |z 5l | % o alT1dNYS
= d\@.. p _u% - @le , Ko ${2] s PIOS/I0S
z T, = - v £t d Yompasd
a1 N Lt
J : z Q|2 | ma smembupuug
ik SeAfle/asald 31531100 g W T0T 7 XEI9A LB R painhay
] Awl =2 sapon XUeN n:o__omm_
- (N pasaig m_w_a_u.:q pajsanbay -
I.T( m.ﬁE.m QENL. 3 2)aid s0ed JequIny Joelold M\Se&.ﬁ Y :Lv.Leiea ang pajsanbay
i i} . .:o_umoo....._ .o.o_m .v@ﬂl*hﬂgz é J‘“MM ) ﬂ\W@\ gqhwwmm“ﬂen_‘ OU i ~\\..W.Ul\0 :Bwep 1o3loud| Rﬁm _xmn__“m,ahw\ \m.-h. ﬂw ﬁh.a%_.mwn_
HaHLo | veoy | lsn _t BH._FM._MMM . rON 18Pl FsEYsInd Vvax_\&m%é?gdd%&.;ok w3y
WILVM ONIINING | w3vmannoys f saddan (Y gm S MwlE T, L 22758 VWi gy
X - Aondov Adolvinoad| ey Al AR _nr e AIMS e SYSyLE 2L,
m w m w N O N \\Wﬁ.Jwb.m Mﬁtﬂuxw uopUapY| rﬂu 95{3-&%&@\%2&& 101 podoy ».r .—@}Q EP%%A\_MEOU

......... B | ‘uslieuoy el painbay uolEULION) Jual) pasnbay

:199") 4" T4 g € uoag v uopoag

371 B 51 ApOjsn~jo-Uleys ay g

— i i
I wﬂﬁs.vSN #03 $NO-40-NIVHD ,.

15 RS



WO# 2040138 .

Sample Condition Upon R¢  PM: MM1 Due Date: 28/08/16
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Therm Fisher IR 5
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August 26, 2016

Mr. Nelson Brooke

Black Warrior Riverkeeper
712 37th Street South
Birmingham, Alabama 35222

Re: Routine Analytical
Work Order: 402298

Dear Mr. Brooke:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on July 25, 2016. This original data report has been prepared and reviewed in accordance
with GEL's standard operating procedures.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4778.

Sincerely,

T 0

Hope Taylor
Project Manager

Purchase Order: PO
Enclosures



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

BWRKOO01 Black Warrior Riverkeeper
Client SDG: 402298 GEL Work Order: 402298

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.
Ul Gamma Spectroscopy——Uncertain identification

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Hope Taylor.

T 0

Reviewed by
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 26, 2016

Company : Black Warrior Riverkeeper
Address: 712 37th Street South
Birmingham, Alabama 35222
Contact: Mr. Nelson Brooke
Project: Routine Analytical
Client Sample ID: discharge @ Mooring cell five Project: BWRKO00116
Sample ID: 402298001 Client ID: BWRKO001
Matrix: Water
Collect Date: 21-JUL-16 14:15
Receive Date: 25-JUL-16
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”

Uranium-233/234 U 0.342 +-0.476 0.710 1.00 pCi/L KXB2 08/04/16 1513 1584860 1
Uranium-235/236 U 0.237 +/-0.406 0.356 1.00 pCi/L

Uranium-238 U 0.361 +/-0.425 0.460 1.00 pCi/L

Rad Gamma Spec Analysis

Gammaspec, Gamma, Liquid (Short List) "As Received"

Potassium-40 U 4.01 +/-17.9 15.8 pCi/L MJH1 08/17/16 1124 1584525 2
Radium-226 U -21.6 +/-33.9 39.7 pCi/L

Radium-228 U -1.99 +/-5.63 6.47 pCi/L

Thorium-228 U 227 +/-3.55 3.29 pCi/L

Thorium-232 U 543 +/-942 1000 pCi/L

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 EPA 901.1

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 75 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit

Page 3 of 26



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 26, 2016

Company : Black Warrior Riverkeeper
Address: 712 37th Street South
Birmingham, Alabama 35222
Contact: Mr. Nelson Brooke
Project: Routine Analytical
Client Sample ID: discharge @ Mooring cell five Project: BWRKO00116
Sample ID: 402298002 Client ID: BWRK001
Matrix: Soil
Collect Date: 21-JUL-16 14:15
Receive Date: 25-JUL-16
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 1.82 +-0.778 0.520 1.00 pCilg KXB2 08/04/16 1514 1584862 1
Uranium-235/236 u -0.0234 +/-0.202 0.468 1.00 pCilg
Uranium-238 0.947 +/-0.559 0.237 1.00 pCilg
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Short List) "Dry Weight Corrected"
Potassium-40 12.9 +/-0.548 0.255 pCilg MXR1 08/18/16 1101 1584811 2
Radium-226 1.21 +/-0.0805 0.0545 pCilg
Radium-228 154 +/-0.142 0.0994 pCilg
Thorium-228 151 +/-0.0501 0.0402 pCilg
Thorium-232 154 +/-0.142 0.0994 pCilg
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 LYT1 07/27/16 0158 1584736
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer Recovery — Test Result Nominal  Recovery% Acceptable Limits

Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected"

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:
DF: Dilution Factor
DL: Detection Limit

Lc/LC: Critical Level
PF: Prep Factor

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Page 4 of 26

RL: Reporting Limit
SQL: Sample Quantitation Limit

88.1 (15%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 26, 2016

Company : Black Warrior Riverkeeper
Address: 712 37th Street South
Birmingham, Alabama 35222
Contact: Mr. Nelson Brooke
Project: Routine Analytical
Client Sample ID: NPDES Outfall Project: BWRK00116
Sample ID: 402298003 Client ID: BWRK001
Matrix: Water
Collect Date: 21-JUL-16 16:45
Receive Date: 25-JUL-16
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”

Uranium-233/234 U 0.394 +/-0.425 0.483 1.00 pCi/L KXB2 08/04/16 1513 1584860 1
Uranium-235/236 U 0.108 +/-0.303 0.323 1.00 pCi/L

Uranium-238 U 0.220 +/-0.349 0.483 1.00 pCi/L

Rad Gamma Spec Analysis

Gammaspec, Gamma, Liquid (Short List) "As Received"

Potassium-40 U -1.31 +/-18.2 21.6 pCi/L MJH1 08/17/16 1035 1584525 2
Radium-226 U -30.6 +/-38.2 437 pCi/L

Radium-228 U -0.372 +/-6.59 6.85 pCi/L

Thorium-228 U 152 +/-3.61 357 pCi/L

Thorium-232 U 1570 +/-1720 1610 pCi/L

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 EPA 901.1

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 84.8 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 26, 2016

Company : Black Warrior Riverkeeper
Address: 712 37th Street South
Birmingham, Alabama 35222
Contact: Mr. Nelson Brooke
Project: Routine Analytical
Client Sample ID: Background Project: BWRKO00116
Sample ID: 402298004 Client ID: BWRK001
Matrix: Water
Collect Date: 21-JUL-16 17:45
Receive Date: 25-JUL-16
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”

Uranium-233/234 U -0.0333 +/-0.230 0.561 1.00 pCi/L KXB2 08/04/16 1513 1584860 1
Uranium-235/236 U 0.165 +-0.324 0.449 1.00 pCi/L

Uranium-238 U 0.0758 +/-0.213 0.227 1.00 pCi/L

Rad Gamma Spec Analysis

Gammaspec, Gamma, Liquid (Short List) "As Received"

Potassium-40 U -31.4 +/-25.2 338 pCi/L MJH1 08/17/16 1036 1584525 2
Radium-226 U -28.8 +-41.2 50.8 pCi/L

Radium-228 U -0.876 +/-8.83 10.8 pCi/L

Thorium-228 U 201 +/-4.05 3.49 pCi/L

Thorium-232 ul 0.00 +/-1890 1250 pCi/L

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 EPA 901.1

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 96.4 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 26, 2016

Company : Black Warrior Riverkeeper
Address: 712 37th Street South
Birmingham, Alabama 35222

Contact: Mr. Nelson Brooke

Project: Routine Analytical

Client Sample ID: Background Project: BWRKO00116

Sample ID: 402298005 Client ID: BWRKO001

Matrix: Soil

Collect Date: 21-JUL-16 17:45

Receive Date: 25-JUL-16

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 U 0.381 +-0.410 0.466 1.00 pCilg KXB2 08/04/16 1514 1584862 1
Uranium-235/236 U 0.0791 +-0.297 0.499 1.00 pCilg
Uranium-238 0.505 +/-0.438 0.253 1.00 pCilg
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Short List) "Dry Weight Corrected"
Potassium-40 2.15 +/-0.185 0.103 pCilg MXR1 08/18/16 1101 1584811 2
Radium-226 0.510 +/-0.034 0.024 pCilg
Radium-228 0.585 +/-0.0638 0.0417 pCilg
Thorium-228 0.673 +/-0.0263 0.0188 pCilg
Thorium-232 0.585 +/-0.0638 0.0417 pCilg
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 LYT1 07/27/16 0158 1584736
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer Recovery — Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 86.1 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration
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Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. . QC SU mmar y Report Date: August 26, 2016
Black Warrior Riverkeeper Page 1of 4
712 37th Street South
Birmingham, Alabama
Contact: Mr. Nelson Brooke

Workorder: 402298

Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1584860
QC1203592596 402298001 DUP
Uranium-233/234 U 0342 U 0.368 pCi/L N/A N/A KXB2 08/05/16 09:51
Uncertainty +/-0.476 +/-0.386
Uranium-235/236 U 0237 U 0.339 pCi/L N/A N/A
Uncertainty +/-0.406 +/-0.400
Uranium-238 U 0361 U 0.204 pCi/L N/A N/A
Uncertainty +/-0.425 +/-0.331
QC1203592597  LCS
Uranium-233/234 285 pCi/L 08/05/16 09:51
Uncertainty +/-2.58
Uranium-235/236 1.64 pCi/L
Uncertainty +/-0.703
Uranium-238 26.9 24.3 pCi/L 90.1  (75%-125%)
Uncertainty +/-2.38
QC1203592595 MB
Uranium-233/234 U 0.256 pCi/L 08/04/16 15:13
Uncertainty +/-0.414
Uranium-235/236 U 0.0858 pCi/L
Uncertainty +/-0.322
Uranium-238 U 0.299 pCi/L
Uncertainty +/-0.409
Batch 1584862
QC1203592599 402298002 DUP
Uranium-233/234 1.82 0.759 pCilg 82.2 (0% - 100%) KXB2 08/04/16 15:14
Uncertainty +/-0.778 +/-0.506
Uranium-235/236 U -0.0234 0.456 pCi/g 2.49 (0% - 100%)
Uncertainty +/-0.202 +/-0.440
Uranium-238 0.947 144 pCi/g 414 (0% - 100%)
Uncertainty +/-0.559 +/-0.666
QC1203592600  LCS
Uranium-233/234 27.8 pCi/g 08/04/16 15:14
Uncertainty +/-3.07
Uranium-235/236 0.737 pCi/g
Uncertainty +/-0.609
Uranium-238 252 28.8 pCi/g 114 (75%-125%)
Uncertainty +/-3.13
QC1203592598 MB
Uranium-233/234 U 0.125 pCi/g 08/04/16 15:14
Uncertainty +/-0.470
Uranium-235/236 U 0.106 pCi/g
Uncertainty +/-0.589
Uranium-238 U -0.0396 pCi/g

Page 8 of 26



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 402298 Page 20of 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1584862
Uncertainty
+/-0.341
Rad Gamma Spec
Batch 1584525
QC1203591804 402298001 DUP
Potassium-40 U 401 U 141 pCi/L N/A N/A MJH1 08/18/16 11:01
Uncertainty +/-17.9 +/-32.4
Radium-226 U -216 U -49.7 pCi/L N/A N/A
Uncertainty +/-33.9 +/-45.2
Radium-228 U -1.99 Ul 0.00 pCi/L N/A N/A
Uncertainty +/-5.63 +/-9.73
Thorium-228 U 227 U 0.0135 pCi/L N/A N/A
Uncertainty +/-3.55 +/-3.26
Thorium-232 U 543 U -357 pCi/L N/A N/A
Uncertainty +/-942 +/-1640
QC1203591805 LCS
Americium-241 34400 37500 pCi/L 109  (75%-125%) 08/18/16 10:55
Uncertainty +/-1510
Cesium-137 13400 13900 pCi/L 103 (75%-125%)
Uncertainty +/-321
Cobalt-60 13400 13600 pCi/L 102 (75%-125%)
Uncertainty +/-351
Potassium-40 U 138 pCi/L
Uncertainty +/-257
Radium-226 U -771 pCi/L
Uncertainty +/-1390
Radium-228 U -10 pCi/L
Uncertainty +/-353
Thorium-228 U 104 pCi/L
Uncertainty +/-121
Thorium-232 U -4050 pCi/L
Uncertainty +/-63500
QC1203591803 MB
Potassium-40 U 13.0 pCi/L 08/17/16 12:47
Uncertainty +/-22.0
Radium-226 U -31.9 pCi/L
Uncertainty +/-36.4
Radium-228 U -2.39 pCi/L
Uncertainty +/-6.44
Thorium-228 U -0.059 pCi/L
Uncertainty +/-3.34
Thorium-232 U -1060 pCi/L
Uncertainty +/-1370
Batch 1584811

QC1203592502 402298005 DUP
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 402298 Page 3of 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Gamma Spec
Batch 1584811
Potassium-40 215 222 pCi/g 3.16 (0%-20%) MXR1 08/19/16 11:18
Uncertainty +/-0.185 +/-0.277
Radium-226 0.510 0.500 pCi/g 21 (0%-20%)
Uncertainty +/-0.034 +/-0.0538
Radium-228 0.585 0.626 pCilg 6.69 (0%-20%)
Uncertainty  +/-0.0638 +/-0.105
Thorium-228 0.673 0.675 pCi/g 0.252 (0%-20%)
Uncertainty ~ +/-0.0263 +/-0.0379
Thorium-232 0.585 0.626 pCi/g 6.69 (0%-20%)
Uncertainty ~ +/-0.0638 +/-0.105
QC1203592503  LCS
Americium-241 489 550 pCi/g 112 (75%-125%) 08/18/16 10:55
Uncertainty +/-12.8
Cesium-137 180 179 pCi/g 99.5  (75%-125%)
Uncertainty +/-3.45
Cobalt-60 164 158 pCilg 96.1  (75%-125%)
Uncertainty +/-3.87
Potassium-40 U 2.65 pCi/g
Uncertainty +/-3.41
Radium-226 U 114 pCi/g
Uncertainty +/-1.42
Radium-228 U -1.93 pCi/g
Uncertainty +/-3.76
Thorium-228 U -0.201 pCi/g
Uncertainty +/-0.917
Thorium-232 U -1.93 pCi/g
Uncertainty +/-3.76
QC1203592501  MB
Potassium-40 U 0.0565 pCi/g 08/18/16 11:57
Uncertainty +/-0.130
Radium-226 U 0.00772 pCi/g
Uncertainty +/-0.0256
Radium-228 U 0.00406 pCi/g
Uncertainty +/-0.0373
Thorium-228 U 0.0053 pCi/g
Uncertainty +/-0.0214
Thorium-232 U 0.00406 pCi/g
Uncertainty +/-0.0373
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

The Qualifiersin this report are defined as follows:

**  AnalyteisaTracer compound

< Result is less than value reported

Page 10 of 26



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 402298 Page 4of 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time

> Result is greater than value reported

BD Resultsare either below the MDC or tracer recovery islow

FA Failed analysis.

H  Analytica holding time was exceeded

J Valueis estimated

K Analyte present. Reported value may be biased high. Actual value is expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is expected to be higher.

M M if above MDC and lessthan LLD

M REMP Result > MDC/CL and < RDL

N/A  RPD or %Recovery limits do not apply.

N1 Seecasenarrative

ND Analyte concentration is not detected above the detection limit

NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Q  Oneor more quality control criteria have not been met. Refer to the applicable narrative or DER.

R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Ul  Gamma Spectroscopy--Uncertain identification

UJ  Gamma Spectroscopy--Uncertain identification

UL Not considered detected. The associated number is the reported concentration, which may be inaccurate due to alow bias.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Other specific qualifiers were required to properly define the results. Consult case narrative.

n RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sampleis greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value isless than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Radiochemistry
Technical Case Narrative
Black Warrior Riverkeeper (BWRK)
SDG #: 402298

Product: Alphaspec U, Liquid

Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure;: GL-RAD-A-011 REV# 26

Analytical Batch: 1584860

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

402298001 discharge @ Mooring cell five

402298003 NPDES Outfall

402298004 Background

1203592595 Method Blank (MB)

1203592596 402298001(discharge @ Mooring cell five) Sample Duplicate (DUP)
1203592597 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Product: Alphaspec U, Solid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 26

Analytical Batch: 1584862

Preparation Method: Dry Soil Prep
Preparation Procedure; GL-RAD-A-021 REV# 20

Preparation Batch: 1584736

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

402298002 discharge @ Mooring cell five

402298005 Background

1203592598 Method Blank (MB)

1203592599 402298002(discharge @ Mooring cell five) Sample Duplicate (DUP)
1203592600 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

Page 12 of 26



Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Product: Gammaspec, Gamma, Liquid (Short List)
Analytical Method: EPA 901.1

Analytical Procedure: GL-RAD-A-013 REV# 25
Analytical Batch: 1584525

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

402298001 discharge @ Mooring cell five

402298003 NPDES Outfall

402298004 Background

1203591803 Method Blank (MB)

1203591804 402298001 (discharge @ Mooring cell five) Sample Duplicate (DUP)
1203591805 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.
Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Qualifier Information

Qualifier Reason Analyte Sample Client Sample

Data rejected due to high

Ul peak-width.

Thorium-232 402298004  Background

Data rejected due to low Radium-228 1203591804 discharge @ Mooring cell

ul abundance. five(402298001D

Product: Gammaspec, Gamma, Solid (Short List)
Analytical Method: DOE HASL 300, 4.5.2.3/Ga-01-R
Analytical Procedure;: GL-RAD-A-013 REV# 25
Analytical Batch: 1584811

Page 13 of 26



Preparation Method: Dry Soil Prep
Preparation Procedure: GL-RAD-A-021 REV# 20

Preparation Batch: 1584736

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

402298002 discharge @ Mooring cell five

402298005 Background

1203592501 Method Blank (MB)

1203592502 402298005(Background) Sample Duplicate (DUP)
1203592503 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Technical Information

Recounts
Sample 1203592502 (BackgroundDUP) was recounted due to high relative percent difference/relative error ratio.
The recount is reported.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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SAMPLE RECEIPT & REVIEW FORM

Client: Q}z\\l R\L SDG/AR/COC/Work Order: / H 0 ‘?,?,CT%
Received By C}’%y%{ Q 4‘,6(/ Date Received: ?‘/ 2‘:) / I 6

headspage as required?

- T T
Suspected Haard Information g 2 ) 15, :::tg SZ;J;](S > lDOcpm on samples not marked "radioactive”, contact the Radiation Safety Group for fusther
COC/Samples imarked as radioactive? " |Maximum Net Counts Observed* (Observed Counts - Area Background Counts):  { | Ay
Classified Radloactive II or Il by RSO? = |If yes, Were swipes taken of sample containers < action levels? |
COC/8amples marked containing PCBs? -
Packa - e A
berylliu: 13bestos containing?
Shipped as a DOT Hazardous? »" {Hazard Class Shlpped UN#:
Samples identified as Foreign Soil? -
Sample Recelpt Criteria E § Z° Comments/Qualifiers (Required for Non-Conforming Items)
. Shipping containers received intact and - {Circle Applicable: Seals broken  Damaged container  Leaking container  Other (describe)
sealed? d
5 Samples requiring cold preservation Preservation Method: Ice bags  Blueice Dry ice ne } Other (describe)
spe *all H i <
within (0 < 6 deg, C)7* ve all temperatures are recorded in Celsius ;:?) O ¢
2a Daily check performed and passed on IR gemp Z?;’K; Dmccms e";;] #: Secial # (If Applicable)
econ ‘emperature Device Serial pplicable): -
temperatjre gun? 6@7 W27, !:f I 5 4
3 Chain ofi custody documents included
with shigment? o
. Circle Applicable: Seals broken Damaged container  Leaking container  Other (describe)
4 |Sample dontainers intact and sealed?
5 Samples|requiring chemical preservation / Sample ID's, containers affected and observed pH:
at proper pH? -
eservation added, Lot
6 Do Low [Level Perchlorate samples have 2 Sample ID's and containers affected:

7 |VOA vidls contain acid preservation?

(If unknown, select No}

VOA vidls free of headspace (defined as
< 6mm Bubble)?

ANEA

Sample ID's and containers affected:

9 |Are Encére containers present?

(If yes, immediately deliver to Volatiles laboratory)

10 {Samplesjreceived within holding time?

1D's and tests affected:

Sample

D’'s on COC match ID's on
bottles? ‘

11

Sample ID's and containers affected:

ime on COC match date & time
57

Date &

12 on bottl

Sawmple ID's affected:

of containers received match
ndicated on COC?

Number,
number

N\ NN N

13

Sample ID's affected:

Are sample containers identifiable as

14 GEL prdvided?

COC form is properly signed in

15 relinquished/received sections?

16 |Carrier and tracking number.

Comments (Use Continuation Form if needed):

'}\ Circle Applicable:
@Au FedEx Ground UPS  Field Services

=
#3836 3855 IS8

Courier Other

PM (or PMA) review: Initials

v
Page__l_of__‘_ﬁ
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List of current GEL Certifications as of 26 August 2016

State Certification
Alaska UST-0110
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
Delaware SC00012
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho Chemistry SC00012
Idaho Radiochemistry SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana NELAP 03046 (A133904)
Louisiana SDWA LA160006
Maryland 270
Massachusetts M-SC012
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122016-1
New Hampshire NELAP 205415
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 9904
Pennsylvania NELAP 68-00485
S.Carolina Radchem 10120002
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-16-11
Utah NELAP SC000122016-20
Vermont VT87156
Virginia NELAP 460202
Washington C780
West Virginia 997404




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 26, 2016

Company : Black Warrior Riverkeeper
Address: 712 37th Street South
Birmingham, Alabama 35222
Contact: Mr. Nelson Brooke
Project: Routine Analytical
Client Sample ID: discharge @ Mooring cell five Project: BWRKO00116
Sample ID: 402298001 Client ID: BWRKO001
Matrix: Water
Collect Date: 21-JUL-16 14:15
Receive Date: 25-JUL-16
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Uranium-233/234 U ND 0.710 1.00 pCi/L KXB2 08/04/16 1513 1584860 1
Uranium-235/236 U ND 0.356 1.00 pCi/L
Uranium-238 U ND 0.460 1.00 pCi/L
Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Short List) "As Received"
Potassium-40 U ND 15.8 pCi/L MJH1 08/17/16 1124 1584525 2
Radium-226 U ND 39.7 pCi/L
Radium-228 U ND 6.47 pCi/L
Thorium-228 U ND 3.29 pCi/L
Thorium-232 U ND 1000 pCi/L
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 EPA 901.1
Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits

Uranium-232 Tracer

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Page 18 of 26

Alphaspec U, Liquid "As Received"

Lc/LC: Critical Level
PF: Prep Factor
RL: Reporting Limit

SQL: Sample Quantitation Limit

75 (15%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 26, 2016

Company : Black Warrior Riverkeeper
Address: 712 37th Street South
Birmingham, Alabama 35222
Contact: Mr. Nelson Brooke
Project: Routine Analytical
Client Sample ID: discharge @ Mooring cell five Project: BWRKO00116
Sample ID: 402298002 Client ID: BWRKO001
Matrix: Soil
Collect Date: 21-JUL-16 14:15
Receive Date: 25-JUL-16
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 1.82 0.520 1.00 pCilg KXB2 08/04/16 1514 1584862 1
Uranium-235/236 U ND 0.468 1.00 pCilg

Uranium-238 0.947 0.237 1.00 pCilg

Rad Gamma Spec Analysis

Gammaspec, Gamma, Solid (Short List) "Dry Weight Corrected"

Potassium-40 129 0.255 pCilg MXR1 08/18/16 1101 1584811 2
Radium-226 121 0.0545 pCilg

Radium-228 154 0.0994 pCilg

Thorium-228 151 0.0402 pCi/g

Thorium-232 154 0.0994 pCilg

The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 LYT1 07/27/16 0158 1584736

The following Analytical Methods were performed:

Method Description Analyst Comments

1 DOE EML HASL-300, U-02-RC Madified

2 DOE HASL 300, 4.5.2.3/Ga-01-R

Surrogate/ Tracer Recovery — Test Result Nominal  Recovery% Acceptable Limits

Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected"

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit

Page 19 of 26
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 26, 2016

Company : Black Warrior Riverkeeper
Address: 712 37th Street South
Birmingham, Alabama 35222
Contact: Mr. Nelson Brooke
Project: Routine Analytical
Client Sample ID: NPDES Outfall Project: BWRK00116
Sample ID: 402298003 Client ID: BWRKO001
Matrix: Water
Collect Date: 21-JUL-16 16:45
Receive Date: 25-JUL-16
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Uranium-233/234 U ND 0.483 1.00 pCi/L KXB2 08/04/16 1513 1584860 1
Uranium-235/236 U ND 0.323 1.00 pCi/L
Uranium-238 u ND 0.483 1.00 pCi/L
Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Short List) "As Received"
Potassium-40 U ND 21.6 pCi/L MJH1 08/17/16 1035 1584525 2
Radium-226 U ND 437 pCi/L
Radium-228 U ND 6.85 pCi/L
Thorium-228 U ND 357 pCi/L
Thorium-232 U ND 1610 pCi/L
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 EPA 901.1
Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits

Uranium-232 Tracer

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Page 20 of 26

Alphaspec U, Liquid "As Received"

Lc/LC: Critical Level
PF: Prep Factor
RL: Reporting Limit

SQL: Sample Quantitation Limit

84.8 (15%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Black Warrior Riverkeeper

Address: 712 37th Street South
Birmingham, Alabama 35222

Contact: Mr. Nelson Brooke

Project: Routine Analytical

Report Date:  August 26, 2016

Client Sample ID: Background

Project: BWRKO00116

Sample ID: 402298004 Client ID: BWRKO001
Matrix: Water
Collect Date: 21-JUL-16 17:45
Receive Date: 25-JUL-16
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Uranium-233/234 U ND 0.561 1.00 pCi/L KXB2 08/04/16 1513 1584860 1
Uranium-235/236 U ND 0.449 1.00 pCi/L
Uranium-238 u ND 0.227 1.00 pCi/L
Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Short List) "As Received"
Potassium-40 U ND 338 pCi/L MJH1 08/17/16 1036 1584525 2
Radium-226 U ND 50.8 pCi/L
Radium-228 U ND 10.8 pCi/L
Thorium-228 U ND 349 pCi/L
Thorium-232 ul ND 1250 pCi/L
The following Analytical Methods were performed:
Method Description Anayst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 EPA 901.1
Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 96.4 (15%-125%)
Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Page 21 of 26

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 26, 2016

Company : Black Warrior Riverkeeper
Address: 712 37th Street South
Birmingham, Alabama 35222
Contact: Mr. Nelson Brooke
Project: Routine Analytical
Client Sample ID: Background Project: BWRKO00116
Sample ID: 402298005 Client ID: BWRKO001
Matrix: Soil
Collect Date: 21-JUL-16 17:45
Receive Date: 25-JUL-16
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 U ND 0.466 1.00 pCilg KXB2 08/04/16 1514 1584862 1
Uranium-235/236 U ND 0.499 1.00 pCilg
Uranium-238 0.505 0.253 1.00 pCilg
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Short List) "Dry Weight Corrected"
Potassium-40 2.15 0.103 pCilg MXR1 08/18/16 1101 1584811 2
Radium-226 0.510 0.024 pCilg
Radium-228 0.585 0.0417 pCilg
Thorium-228 0.673 0.0188 pCi/g
Thorium-232 0.585 0.0417 pCilg
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 LYT1 07/27/16 0158 1584736
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/ Tracer Recovery — Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 86.1 (15%-125%)

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration
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Lc/LC: Critical Level
PF: Prep Factor

RL: Reporting Limit
SQL: Sample Quantitation Limit



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

) ' QC SU mmar y Report Date: August 26, 2016
Black Warrior Riverkeeper Page 1of 4

712 37th Street South
Birmingham, Alabama
Contact: Mr. Nelson Brooke

Workorder: 402298

Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1584860

QC1203592596 402298001 DUP
Uranium-233/234 U 0342 U 0.368 pCi/L N/A N/A KXB2 08/05/16 09:51
Uranium-235/236 U 0237 U 0.339 pCi/L N/A N/A
Uranium-238 U 0.361 U 0.204 pCi/L N/A N/A

QC1203592597  LCS
Uranium-233/234 285 pCi/L 08/05/16 09:51
Uranium-235/236 1.64 pCi/L
Uranium-238 26.9 24.3 pCi/L 90.1  (75%-125%)

QC1203592595 MB
Uranium-233/234 U 0.256 pCi/L 08/04/16 15:13
Uranium-235/236 U 0.0858 pCi/L
Uranium-238 U 0.299 pCi/L
Batch 1584862

QC1203592599 402298002 DUP
Uranium-233/234 1.82 0.759 pCi/g 82.2 (0% - 100%) KXB2 08/04/16 15:14
Uranium-235/236 U -0.0234 0.456 pCi/g 2.49 (0% - 100%)
Uranium-238 0.947 1.44 pCi/g 414 (0% - 100%)

QC1203592600  LCS
Uranium-233/234 27.8 pCi/g 08/04/16 15:14
Uranium-235/236 0.737 pCi/g
Uranium-238 25.2 28.8 pCilg 114 (75%-125%)

QC1203592598 MB
Uranium-233/234 U 0.125 pCi/g 08/04/16 15:14
Uranium-235/236 U 0.106 pCi/g
Uranium-238 U -0.0396 pCi/g
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 402298 Page 20of 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1584862
Rad Gamma Spec
Batch 1584525

QC1203591804 402298001 DUP
Potassium-40 U 401 U 14.1 pCi/L N/A N/A MJH1 08/18/16 11:01
Radium-226 U -216 U -49.7 pCi/L N/A N/A
Radium-228 U -1.99 Ul 0.00 pCi/L N/A N/A
Thorium-228 U 227 U 0.0135 pCi/L N/A N/A
Thorium-232 U 543 U -357 pCi/L N/A N/A

QC1203591805 LCS
Americium-241 34400 37500 pCi/L 109  (75%-125%) 08/18/16 10:55
Cesium-137 13400 13900 pCi/L 103 (75%-125%)
Cobalt-60 13400 13600 pCi/L 102 (75%-125%)
Potassium-40 U 138 pCi/L
Radium-226 U =771 pCi/L
Radium-228 U -10 pCi/L
Thorium-228 U 104 pCi/L
Thorium-232 U -4050 pCi/L

QC1203591803 MB
Potassium-40 U 13.0 pCi/L 08/17/16 12:47
Radium-226 U -31.9 pCi/L
Radium-228 U -2.39 pCi/L
Thorium-228 U -0.059 pCi/L
Thorium-232 U -1060 pCi/L

Batch 1584811

QC1203592502 402298005 DUP
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 402298 Page 3of 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Gamma Spec
Batch 1584811
Potassium-40 215 2.22 pCi/g 3.16 (0%-20%) MXR1 08/19/16 11:18
Radium-226 0.510 0.500 pCi/g 21 (0%-20%)
Radium-228 0.585 0.626 pCi/g 6.69 (0%-20%)
Thorium-228 0.673 0.675 pCi/g 0.252 (0%-20%)
Thorium-232 0.585 0.626 pCi/g 6.69 (0%-20%)
QC1203592503 LCS
Americium-241 489 550 pCi/g 112 (75%-125%) 08/18/16 10:55
Cesium-137 180 179 pCi/g 995  (75%-125%)
Cobalt-60 164 158 pCi/g 96.1  (75%-125%)
Potassium-40 U 2.65 pCi/g
Radium-226 U 114 pCi/g
Radium-228 U -1.93 pCi/g
Thorium-228 U -0.201 pCi/g
Thorium-232 U -1.93 pCi/g
QC1203592501 MB
Potassium-40 U 0.0565 pCi/g 08/18/16 11:57
Radium-226 U 0.00772 pCi/g
Radium-228 U 0.00406 pCi/g
Thorium-228 U 0.0053 pCi/g
Thorium-232 U 0.00406 pCi/g
Notes:

The Qualifiersin this report are defined as follows:

**  AnalyteisaTracer compound

< Result is less than value reported
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 402298 Page 4of 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time

> Result is greater than value reported

BD Resultsare either below the MDC or tracer recovery islow

FA Failed analysis.

H  Analytica holding time was exceeded

J Valueis estimated

K Analyte present. Reported value may be biased high. Actual value is expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is expected to be higher.

M M if above MDC and lessthan LLD

M REMP Result > MDC/CL and < RDL

N/A  RPD or %Recovery limits do not apply.

N1 Seecasenarrative

ND Analyte concentration is not detected above the detection limit

NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Q  Oneor more quality control criteria have not been met. Refer to the applicable narrative or DER.

R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Ul  Gamma Spectroscopy--Uncertain identification

UJ  Gamma Spectroscopy--Uncertain identification

UL Not considered detected. The associated number is the reported concentration, which may be inaccurate due to alow bias.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Other specific qualifiers were required to properly define the results. Consult case narrative.

n RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sampleis greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value isless than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

December 15, 2016

Nelson Brooke

Black Warrior River Keeper
712 37th Street South
Birmingham, AL 35222

RE: Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Dear Nelson Brooke:

Enclosed are the analytical results for sample(s) received by the laboratory on August 11, 2016. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

Some analyses have been subcontracted outside of the Pace Network. The subcontracted
laboratory report has been attached.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melissa MacNaughton
Melissa.MacNaughton@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 1 of 125



Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

CERTIFICATIONS

St. Rose, LA 70087
(504)469-0333

New Orleans Certification IDs
California Env. Lab Accreditation Program Branch:
11277CA
Florida Department of Health (NELAC): E87595
lllinois Environmental Protection Agency: 0025721
Kansas Department of Health and Environment (NELAC):
E-10266

Louisiana Dept. of Environmental Quality (NELAC/LELAP):

02006

Dallas Certification IDs:
400 West Bethany Dr Suite 190, Allen, TX 75013
EPA# TX00074
Florida Certification #: E871118
Texas Certification #: T104704232
Kansas Certification #: E-10388
Arkansas Certification #: 88-0647

Asheville Certification IDs
2225 Riverside Drive, Asheville, NC 28804
Florida/NELAP Certification #: E87648
Massachusetts Certification #: M-NC030
North Carolina Drinking Water Certification #: 37712

Pennsylviania Dept. of Env Protection (NELAC): 68-04202
Texas Commission on Env. Quality (NELAC):
T104704405-09-TX

U.S. Dept. of Agriculture Foreign Soil Import: P330-10-
00119

Commonwealth of Virginia (TNI): 480246

Oklahoma Certification #: TX00074
Louisiana Certification #: 30686
lowa Certification #: 408

Florida Certification #: E871118
Nevada Certification #: TX00074

North Carolina Wastewater Certification #: 40
South Carolina Certification #: 99030001
Virginia/VELAP Certification #: 460222

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:
Pace Project No.:

Black Warrior Riverkeeper
2041030

SAMPLE SUMMARY

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Lab ID

Sample ID

Matrix

Date Collected

Date Received

2041030001
2041030002
2041030003
2041030004
2041030005
2041030006

Sample 1-@ Mooring Cell #5
Sample 2-NPDES

Sample 3-Background
Sample 1-@ Moorning Cell #5
Sample 2-NPDES

Sample 3-Background

Water
Water
Water
Solid
Solid
Solid

08/10/16 12:00
08/10/16 13:45
08/10/16 15:20
08/10/16 12:00
08/10/16 13:45
08/10/16 15:20

08/11/16 10:00
08/11/16 10:00
08/11/16 10:00
08/11/16 10:00
08/11/16 10:00
08/11/16 10:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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Project:
Pace Project No.:

Black Warrior Riverkeeper
2041030

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
2041030001 Sample 1-@ Mooring Cell #5 EPA 6020 KJR 28 PASI-N
EPA 7470 MHB1 1 PASI-N
EPA 8270 by SIM GEJ 19 PASI-N
SM 2510B MNJ 1 PASI-N
SM 2540C CN 1 PASI-N
SM 2540D CN 1 PASI-N
ASTM D4239-05 MJIP 1 PASI-A
EPA 300.0 SMS2 1 PASI-N
EPA 351.2 KEL 1 PASI-N
EPA 365.4 KEL 1 PASI-N
SM 4500-CI-E SMS2 1 PASI-N
SM 4500-NH3 G KEL 1 PASI-N
SM 4500-NO3 F KEL 1 PASI-N
EPA 9012 SMS2 1 PASI-N
ASTM D516-90,02 SMS2 1 PASI-N
2041030002 Sample 2-NPDES EPA 6020 KJR 28 PASI-N
EPA 7470 MHB1 1 PASI-N
EPA 8270 by SIM GEJ 19 PASI-N
SM 2510B MNJ 1 PASI-N
SM 2540C CN 1 PASI-N
SM 2540D CN 1 PASI-N
ASTM D4239-05 MJIP 1 PASI-A
EPA 300.0 SMS2 1 PASI-N
EPA 351.2 CN 1 PASI-N
EPA 365.4 KEL 1 PASI-N
SM 4500-CI-E SMS2 1 PASI-N
SM 4500-NH3 G KEL 1 PASI-N
SM 4500-NO3 F KEL 1 PASI-N
EPA 9012 SMS2 1 PASI-N
ASTM D516-90,02 SMS2 1 PASI-N
2041030003 Sample 3-Background EPA 6020 KJR 28 PASI-N
EPA 7470 MHB1 1 PASI-N
EPA 8270 by SIM GEJ 19 PASI-N
SM 2510B MNJ 1 PASI-N
SM 2540C CN 1 PASI-N
SM 2540D CN 1 PASI-N
ASTM D4239-05 MJIP 1 PASI-A

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
EPA 300.0 SMS2 1 PASI-N
EPA 351.2 KEL 1 PASI-N
EPA 365.4 KEL 1 PASI-N
SM 4500-CI-E SMS2 1 PASI-N
SM 4500-NH3 G KEL 1 PASI-N
SM 4500-NO3 F KEL 1 PASI-N
EPA 9012 SMS2 1 PASI-N
ASTM D516-90,02 SMS2 1 PASI-N
2041030004 Sample 1-@ Moorning Cell #5 EPA 6020 KJR 28 PASI-N
EPA 7471 MHB1 1 PASI-N
EPA 8270 by SIM GEJ 19 PASI-N
ASTM D4239-05 MJIP 1 PASI-A
EPA 300.0 AJJ 1 PASI-D
EPA 351.2 KEL 1 PASI-N
EPA 365.4 KEL 1 PASI-N
SM 4500-NH3 D KEL 1 PASI-N
SM 4500-NO3 F CN 1 PASI-N
EPA 7196 SMS2 1 PASI-N
EPA 9012 SMS2 1 PASI-N
EPA 9038 SMS2 1 PASI-N
EPA 9251 SMS2 1 PASI-N
2041030005 Sample 2-NPDES EPA 6020 KJR 28 PASI-N
EPA 7471 MHB1 1 PASI-N
EPA 8270 by SIM GEJ 19 PASI-N
ASTM D4239-05 MJIP 1 PASI-A
EPA 300.0 AJJ 1 PASI-D
EPA 351.2 KEL 1 PASI-N
EPA 365.4 KEL 1 PASI-N
SM 4500-NH3 D KEL 1 PASI-N
SM 4500-NO3 F CN 1 PASI-N
EPA 9012 SMS2 1 PASI-N
EPA 9038 SMS2 1 PASI-N
EPA 9251 SMS2 1 PASI-N
2041030006 Sample 3-Background EPA 6020 KJR 28 PASI-N
EPA 7471 MHB1 1 PASI-N
EPA 8270 by SIM GEJ 19 PASI-N
ASTM D4239-05 MJIP 1 PASI-A

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

SAMPLE ANALYTE COUNT

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
EPA 300.0 AJJ 1 PASI-D
EPA 351.2 KEL 1 PASI-N
EPA 365.4 KEL 1 PASI-N
SM 4500-NH3 D KEL 1 PASI-N
SM 4500-NO3 F CN 1 PASI-N
EPA 7196 SMS2 1 PASI-N
EPA 9012 SMS2 1 PASI-N
EPA 9038 SMS2 1 PASI-N
EPA 9251 SMS2 1 PASI-N

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 6 of 125



Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

St. Rose, LA 70087
(504)469-0333

Method: EPA 6020

Description: 6020 MET ICPMS

Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
6 samples were analyzed for EPA 6020. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.
QC Batch: 60852

B: Analyte was detected in the associated method blank.

* BLANK for HBN 60852 [MPRP/4675 (Lab ID: 251442)
« Potassium

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 60852
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2040649003
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
*MS (Lab ID: 251444)
e Aluminum
* Antimony
* Barium
e Chromium
» Cobalt
e lron

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:

Black Warrior Riverkeeper

Pace Project No.: 2041030

PROJECT NARRATIVE

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Method:

EPA 6020

Description: 6020 MET ICPMS

Client:
Date:

Black Warrior Riverkeeper

December 15, 2016

QC Batch: 60852

A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2040649003
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

R1: RPD value was outside control limits.
« MSD (Lab ID: 251445)

e Lithium

* Manganese
« Nickel

* Selenium

« Silicon

« Titanium

* Vanadium

e Zinc

+MSD (Lab ID: 251445)

e Aluminum

* Antimony

e Barium

e Chromium
» Cobalt

e lron

* Magnesium
* Manganese
« Nickel

* Selenium

« Titanium

* Vanadium

e Zinc

* Barium
* Magnesium

QC Batch: 60905

A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2041030001

M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
*MS (Lab ID: 251661)

e Aluminum
 Arsenic

* Boron

e Cadmium
 Calcium

e Chromium
» Cobalt

* Copper

* Lead

e Lithium

* Manganese
* Molybdenum

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:

Black Warrior Riverkeeper

Pace Project No.: 2041030

PROJECT NARRATIVE

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

(504)469-0333

Method:

Description: 6020 MET ICPMS
Black Warrior Riverkeeper
December 15, 2016

Client:
Date:

EPA 6020

QC Batch: 60905

A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2041030001
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

« Nickel

* Selenium
« Silver

* Sodium

* Vanadium
e Zinc

+MSD (Lab ID: 251662)

e Aluminum

* Antimony

« Arsenic

* Boron

e Cadmium

« Calcium

e Chromium
» Cobalt

* Copper

* Lead

e Lithium

* Manganese
* Molybdenum
* Selenium

« Silver

* Sodium

* Vanadium

e Zinc

Additional Comments:

Analyte Comments:

QC Batch: 60852
N2: The lab does not hold NELAC/TNI accreditation for this parameter.

+ BLANK (Lab ID: 251442)

« Silicon

+LCS (Lab ID: 251443)

« Silicon

+MS (Lab ID: 251444)

« Silicon

+MSD (Lab ID: 251445)

« Silicon

« Silicon

« Sample 1-@ Moorning Cell #5 (Lab ID: 2041030004)

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 6020

Description: 6020 MET ICPMS

Client: Black Warrior Riverkeeper
Date: December 15, 2016

Analyte Comments:

QC Batch: 60852
N2: The lab does not hold NELAC/TNI accreditation for this parameter.
« Sample 2-NPDES (Lab ID: 2041030005)
« Silicon
« Sample 3-Background (Lab ID: 2041030006)
« Silicon

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 7470

Description: 7470 Mercury

Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
3 samples were analyzed for EPA 7470. All samples were received in acceptable condition with any exceptions noted below or
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 7470 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

on the
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 7471

Description: 7471 Mercury

Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
3 samples were analyzed for EPA 7471. All samples were received in acceptable condition with any exceptions noted below or
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 7471 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 60802
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2040941001
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
*MSD (Lab ID: 251183)
* Mercury
R1: RPD value was outside control limits.
*MSD (Lab ID: 251183)
* Mercury

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

on the
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

St. Rose, LA 70087
(504)469-0333

Method: EPA 8270 by SIM
Description: 8270 MSSV PAH by SIM
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
3 samples were analyzed for EPA 8270 by SIM. All samples were received in acceptable condition with any exceptions noted below or
on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3546 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 61004
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2041030004

M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
*MS (Lab ID: 252032)
» Acenaphthene
* Anthracene
* Benzo(a)anthracene
* Benzo(a)pyrene
* Benzo(b)fluoranthene
* Benzo(g,h,i)perylene
* Benzo(k)fluoranthene
» Chrysene
* Dibenz(a,h)anthracene

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Method: EPA 8270 by SIM
Description: 8270 MSSV PAH by SIM
Client: Black Warrior Riverkeeper
Date: December 15, 2016

QC Batch: 61004
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2041030004
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

* Fluoranthene
* Fluorene
* Indeno(1,2,3-cd)pyrene
* Phenanthrene
* Pyrene

*MSD (Lab ID: 252033)
* Fluoranthene
* Phenanthrene
* Pyrene

R1: RPD value was outside control limits.

*MSD (Lab ID: 252033)
* 2-Methylnaphthalene
» Acenaphthene
 Anthracene
» Benzo(a)anthracene
» Benzo(a)pyrene
» Benzo(b)fluoranthene
* Benzo(g,h,i)perylene
» Benzo(k)fluoranthene
» Chrysene
* Dibenz(a,h)anthracene
* Fluoranthene
* Fluorene
* Indeno(1,2,3-cd)pyrene
» Naphthalene
* Phenanthrene
* Pyrene

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 14 of 125



PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 8270 by SIM
Description: 8270 MSSV PAH by SIM SEP
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

3 samples were analyzed for EPA 8270 by SIM. All samples were received in acceptable condition with any exceptions noted below or

on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3510 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 60996
A matrix spike/matrix spike duplicate was not performed due to insufficient sample volume.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

PROJECT NARRATIVE

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: SM 2510B

Description: 2510B Specific Conductance
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

3 samples were analyzed for SM 2510B. All samples were received in acceptable condition with any exceptions noted below or on the

chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:

All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

PROJECT NARRATIVE

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: SM 2540C

Description: 2540C Total Dissolved Solids
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

3 samples were analyzed for SM 2540C. All samples were received in acceptable condition with any exceptions noted below or on the

chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:

All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 17 of 125



Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

PROJECT NARRATIVE

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: SM 2540D

Description: 2540D Total Suspended Solids
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

3 samples were analyzed for SM 2540D. All samples were received in acceptable condition with any exceptions noted below or on the

chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:

All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Method: ASTM D4239-05
Description: ASTM D4239-05 Sulfur
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
6 samples were analyzed for ASTM D4239-05. All samples were received in acceptable condition with any exceptions noted below or
on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: 325202

D6: The precision between the sample and sample duplicate exceeded laboratory control limits.
* DUP (Lab ID: 1801755)
* Sulfur
* DUP (Lab ID: 1801804)
* Sulfur

Additional Comments:

Analyte Comments:

QC Batch: 325202
N2: The lab does not hold NELAC/TNI accreditation for this parameter.

« DUP (Lab ID: 1801755)
* Sulfur

« DUP (Lab ID: 1801804)
* Sulfur

* Sample 1-@ Mooring Cell #5 (Lab ID: 2041030001)
* Sulfur

« Sample 1-@ Moorning Cell #5 (Lab ID: 2041030004)
* Sulfur

« Sample 2-NPDES (Lab ID: 2041030002)
* Sulfur

* Sample 2-NPDES (Lab ID: 2041030005)
* Sulfur

« Sample 3-Background (Lab ID: 2041030003)
* Sulfur

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 19 of 125



Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

PROJECT NARRATIVE

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: ASTM D4239-05
Description: ASTM D4239-05 Sulfur
Client: Black Warrior Riverkeeper
Date: December 15, 2016

Analyte Comments:

QC Batch: 325202

N2: The lab does not hold NELAC/TNI accreditation for this parameter.
« Sample 3-Background (Lab ID: 2041030006)

* Sulfur

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 300.0

Description: 300.0 IC Anions 28 Days
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

6 samples were analyzed for EPA 300.0. All samples were received in acceptable condition with any exceptions noted below or on the

chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 300.0 with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: 61211

D6: The precision between the sample and sample duplicate exceeded laboratory control limits.

« DUP (Lab ID: 252717)
* Fluoride

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 351.2

Description: 351.2 Total Kjeldahl Nitrogen
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

6 samples were analyzed for EPA 351.2. All samples were received in acceptable condition with any exceptions noted below or on the

chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 351.2 with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 61667
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2040680001

M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
*MS (Lab ID: 254529)
« Nitrogen, Kjeldahl, Total

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 365.4

Description: 365.4 Total Phosphorus
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

6 samples were analyzed for EPA 365.4. All samples were received in acceptable condition with any exceptions noted below or on the

chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 365.4 with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: 61321
D6: The precision between the sample and sample duplicate exceeded laboratory control limits.

« DUP (Lab ID: 253156)
* Phosphorus

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Method: SM 4500-CI-E
Description: 4500 Chloride

Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
3 samples were analyzed for SM 4500-CI-E. All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 24 of 125



PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: SM 4500-NH3 D
Description: 4500 Ammonia Soil, Distilled
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

3 samples were analyzed for SM 4500-NH3 D. All samples were received in acceptable condition with any exceptions noted below or

on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 4500-NH3 B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: SM 4500-NH3 G

Description: 4500 Ammonia Water, Distilled
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

3 samples were analyzed for SM 4500-NH3 G. All samples were received in acceptable condition with any exceptions noted below or

on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 4500-NH3 B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 61341
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 2040949001

M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
*MS (Lab ID: 253271)
« Nitrogen, Ammonia

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: SM 4500-NO3 F
Description: SM4500NO3-F, NO3-NO2
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:

3 samples were analyzed for SM 4500-NO3 F. All samples were received in acceptable condition with any exceptions noted below or

on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 4500-NO3 F with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Method: SM 4500-NO3 F
Description: 4500NO3-F, NO3-NO2
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
3 samples were analyzed for SM 4500-NO3 F. All samples were received in acceptable condition with any exceptions noted below or
on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 28 of 125



PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 7196

Description: Chromium, Hexavalent, soluble
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
2 samples were analyzed for EPA 7196. All samples were received in acceptable condition with any exceptions noted below or
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 7196 with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

on the
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 9012

Description: 9012 Cyanide, Total
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
6 samples were analyzed for EPA 9012. All samples were received in acceptable condition with any exceptions noted below or
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 9010 with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

on the
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 9038

Description: 9038 Sulfate, Turbidimetric
Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
3 samples were analyzed for EPA 9038. All samples were received in acceptable condition with any exceptions noted below or
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 9038 with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

on the
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: EPA 9251

Description: 9251 Chloride

Client: Black Warrior Riverkeeper
Date: December 15, 2016

General Information:
3 samples were analyzed for EPA 9251. All samples were received in acceptable condition with any exceptions noted below or
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 9251 with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

on the
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PROJECT NARRATIVE

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Method: ASTM D516-90,02
Description: ASTM D516-9002 Sulfate Water
Client: Black Warrior Riverkeeper

Date: December 15, 2016

General Information:

3 samples were analyzed for ASTM D516-90,02. All samples were received in acceptable condition with any exceptions noted below or

on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:

Pace Project No.: 2041030

Black Warrior Riverkeeper

ANALYTICAL RESULTS

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

(504)469-0333

Sample: Sample 1-@ Mooring Cell

Lab ID: 2041030001

Collected: 08/10/16 12:00 Received: 08/11/16 10:00 Matrix: Water

#5
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010
Aluminum 0.061J mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 11:45 7429-90-5 M1
Antimony ND mg/L 0.0010  0.00050 1 08/12/16 07:44 08/16/16 11:45 7440-36-0 M1
Arsenic 0.0062 mg/L 0.0010  0.00050 1 08/12/16 07:44 08/16/16 11:45 7440-38-2 M1
Barium 0.034 mg/L 0.0010  0.00050 1  08/12/16 07:44 08/16/16 11:45 7440-39-3
Beryllium 0.00079J mg/L 0.0010  0.00050 1  08/12/16 07:44 08/16/16 11:45 7440-41-7
Boron 1.6 mg/L 0.0050 0.0025 1 08/12/16 07:44 08/16/16 11:45 7440-42-8 M1
Cadmium ND mg/L 0.0010  0.00050 1 08/12/16 07:44 08/16/16 11:45 7440-43-9 M1
Calcium 263 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 11:45 7440-70-2 M1
Chromium ND mg/L 0.0010  0.00050 1 08/12/16 07:44 08/16/16 11:45 7440-47-3 M1
Cobalt 0.086 mg/L 0.0010  0.00050 1 08/12/16 07:44 08/16/16 11:45 7440-48-4 M1
Copper ND mg/L 0.0030 0.0015 1 08/12/16 07:44 08/16/16 11:45 7440-50-8 M1
Iron 46.4 mg/L 0.10 0.050 1  08/12/16 07:44 08/16/16 11:45 7439-89-6
Lead ND mg/L 0.0010  0.00050 1 08/12/16 07:44 08/16/16 11:45 7439-92-1 M1
Lithium 0.39 mg/L 0.0010  0.00050 1 08/12/16 07:44 08/16/16 11:45 7439-93-2 M1
Magnesium 55.1 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 11:45 7439-95-4
Manganese 7.9 mg/L 0.0010 0.00086 1 08/12/16 07:44 08/16/16 11:45 7439-96-5 M1
Molybdenum ND mg/L 0.0030 0.0015 1 08/12/16 07:44 08/16/16 11:45 7439-98-7 M1
Nickel 0.17 mg/L 0.0010  0.00050 1 08/12/16 07:44 08/16/16 11:45 7440-02-0 M1
Potassium 14.7 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 11:45 7440-09-7
Selenium 0.00056J mg/L 0.0010  0.00050 1 08/12/16 07:44 08/16/16 11:45 7782-49-2 M1
Silicon 9.1 mg/L 0.050 0.025 1 08/12/16 07:44 08/16/16 11:45 7440-21-3
Silver ND mg/L 0.00050 0.00025 1 08/12/16 07:44 08/16/16 11:45 7440-22-4 M1
Sodium 64.7 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 11:45 7440-23-5 M1
Strontium 1.6 mg/L 0.0010  0.00050 1  08/12/16 07:44 08/16/16 11:45 7440-24-6
Thallium ND mg/L 0.00050 0.00025 1  08/12/16 07:44 08/16/16 11:45 7440-28-0
Titanium ND mg/L 0.0010  0.00050 1  08/12/16 07:44 08/16/16 11:45 7440-32-6
Vanadium ND mg/L 0.0050 0.0025 1 08/12/16 07:44 08/16/16 11:45 7440-62-2 M1
Zinc 0.072 mg/L 0.0050 0.0025 1 08/12/16 07:44 08/16/16 11:45 7440-66-6 M1
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Mercury ND ug/L 0.20 0.050 1  08/11/16 12:55 08/12/16 10:17 7439-97-6
8270 MSSV PAH by SIM SEP Analytical Method: EPA 8270 by SIM Preparation Method: EPA 3510
Acenaphthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 83-32-9
Acenaphthylene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 208-96-8
Anthracene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 120-12-7
Benzo(a)anthracene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 56-55-3
Benzo(a)pyrene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 50-32-8
Benzo(b)fluoranthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 205-99-2
Benzo(g,h,i)perylene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 191-24-2
Benzo(k)fluoranthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 207-08-9
Chrysene ND ug/L 0.10 0.050 1  08/13/16 13:09 08/15/16 20:25 218-01-9
Dibenz(a,h)anthracene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 53-70-3
Fluoranthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 206-44-0
Fluorene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:25 86-73-7

Date: 12/15/2016 11:42 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:

Pace Project No.: 2041030

Black Warrior Riverkeeper

ANALYTICAL RESULTS

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087

(504)469-0333

Sample: Sample 1-@ Mooring Cell

#5

Parameters

Lab ID: 2041030001

Results

Units

Collected: 08/10/16 12:00 Received: 08/11/16 10:00 Matrix: Water

Report
Limit

MDL

DF

Prepared

Analyzed

CAS No. Qual

8270 MSSV PAH by SIM SEP

Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

Surrogates
2-Fluorobiphenyl (S)
Terphenyl-d14 (S)

2510B Specific Conductance
Specific Conductance

2540C Total Dissolved Solids
Total Dissolved Solids

2540D Total Suspended Solids
Total Suspended Solids

ASTM D4239-05 Sulfur

Sulfur

300.0 IC Anions 28 Days
Fluoride

351.2 Total Kjeldahl Nitrogen
Nitrogen, Kjeldahl, Total

365.4 Total Phosphorus
Phosphorus

4500 Chloride

Chloride

4500 Ammonia Water, Distilled
Nitrogen, Ammonia
4500NO3-F, NO3-NO2
Nitrogen, NO2 plus NO3

9012 Cyanide, Total

Cyanide

Date: 12/15/2016 11:42 AM

Analytical Method: EPA 8270 by SIM Preparation Method: EPA 3510

ND
ND
ND
ND
ND

79
82

ug/L
ug/L
ug/L
ug/L
ug/L

%.
%.

0.10
0.10
0.10
0.10
0.10

25-150
25-150

Analytical Method: SM 2510B

1700

umhos/cm

Analytical Method: SM 2540C

1620

mg/L

10.0

Analytical Method: SM 2540D

22.0

Analytical Method: ASTM D4239-05

ND

mg/L

% (w/w)

4.0

0.020

Analytical Method: EPA 300.0

ND

mg/L

0.50

0.050
0.051
0.050
0.050
0.053

1.0

10.0

4.0

0.020

0.50

N

=

5

08/13/16 13:09
08/13/16 13:09
08/13/16 13:09
08/13/16 13:09
08/13/16 13:09

08/13/16 13:09
08/13/16 13:09

Analytical Method: EPA 351.2 Preparation Method: EPA 351.2

0.72

mg/L

0.10

0.050

1

08/24/16 10:16

Analytical Method: EPA 365.4 Preparation Method: EPA 365.4

ND

mg/L

0.050

Analytical Method: SM 4500-CI-E

145

mg/L

1.0

0.033

0.50

1

1

08/18/16 10:00

08/15/16 20:25
08/15/16 20:25
08/15/16 20:25
08/15/16 20:25
08/15/16 20:25

08/15/16 20:25
08/15/16 20:25

08/12/16 11:58

08/16/16 16:31

08/12/16 10:02

08/16/16 14:43

08/17/16 15:00

08/25/16 13:50

08/22/16 11:16

08/15/16 10:55

Analytical Method: SM 4500-NH3 G Preparation Method: SM 4500-NH3 B

0.69

Analytical Method: SM 4500-NO3 F

0.042J

mg/L

mg/L

0.10

0.050

0.10

0.025

1

1

08/18/16 15:20

Analytical Method: EPA 9012 Preparation Method: EPA 9010

ND

mg/L

0.010

0.0050

1

08/22/16 10:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

08/19/16 12:41

08/24/16 14:10

08/23/16 15:45

193-39-5

129-00-0

321-60-8
1718-51-0

N2

16984-48-8

7727-37-9

7723-14-0

16887-00-6

7664-41-7
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

ANALYTICAL RESULTS

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030
Sample: Sample 1-@ Mooring Cell Lab ID: 2041030001 Collected: 08/10/16 12:00 Received: 08/11/16 10:00 Matrix: Water
#5
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
ASTM D516-9002 Sulfate Water Analytical Method: ASTM D516-90,02
Sulfate 1140 mg/L 50.0 250 50 08/15/16 12:27 14808-79-8 M6
Sample: Sample 2-NPDES Lab ID: 2041030002 Collected: 08/10/16 13:45 Received: 08/11/16 10:00 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010
Aluminum 0.16 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 12:00 7429-90-5
Antimony 0.0027 mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-36-0
Arsenic 0.33 mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-38-2
Barium 0.36 mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-39-3
Beryllium ND mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-41-7
Boron 0.35 mg/L 0.0050 0.0025 1 08/12/16 07:44 08/16/16 12:00 7440-42-8
Cadmium ND mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-43-9
Calcium 26.5 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 12:00 7440-70-2
Chromium ND mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-47-3
Cobalt 0.00056J mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-48-4
Copper 0.0022J mg/L 0.0030 0.0015 1 08/12/16 07:44 08/16/16 12:00 7440-50-8
Iron 0.41 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 12:00 7439-89-6
Lead ND mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7439-92-1
Lithium 0.21 mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7439-93-2
Magnesium 9.7 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 12:00 7439-95-4
Manganese 0.37 mg/L 0.0010 0.00086 1 08/12/16 07:44 08/16/16 12:00 7439-96-5
Molybdenum 0.090 mg/L 0.0030 0.0015 1 08/12/16 07:44 08/16/16 12:00 7439-98-7
Nickel 0.0031 mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-02-0
Potassium 4.0 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 12:00 7440-09-7
Selenium 0.00069J mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7782-49-2
Silicon 2.0 mg/L 0.050 0.025 1 08/12/16 07:44 08/16/16 12:00 7440-21-3
Silver ND mg/L 0.00050  0.00025 1 08/12/16 07:44 08/16/16 12:00 7440-22-4
Sodium 204 mg/L 0.10 0.050 1 08/12/16 07:44 08/16/16 12:00 7440-23-5
Strontium 0.42 mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-24-6
Thallium ND mg/L 0.00050 0.00025 1 08/12/16 07:44 08/16/16 12:00 7440-28-0
Titanium 0.0050 mg/L 0.0010 0.00050 1 08/12/16 07:44 08/16/16 12:00 7440-32-6
Vanadium 0.0054 mg/L 0.0050 0.0025 1 08/12/16 07:44 08/16/16 12:00 7440-62-2
Zinc 0.0027J mg/L 0.0050 0.0025 1 08/12/16 07:44 08/16/16 12:00 7440-66-6
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Mercury ND ug/L 0.20 0.050 1 08/11/16 12:55 08/12/16 10:19 7439-97-6
8270 MSSV PAH by SIM SEP Analytical Method: EPA 8270 by SIM Preparation Method: EPA 3510
Acenaphthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 83-32-9
Acenaphthylene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 208-96-8
Anthracene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 120-12-7

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/15/2016 11:42 AM without the written consent of Pace Analytical Services, LLC. Page 36 of 125



Project:

Pace Project No.: 2041030

ANALYTICAL RESULTS

Black Warrior Riverkeeper

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Sample: Sample 2-NPDES

Lab ID: 2041030002

Collected: 08/10/16 13:45 Received: 08/11/16 10:00 Matrix: Water

Report

Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
8270 MSSV PAH by SIM SEP Analytical Method: EPA 8270 by SIM Preparation Method: EPA 3510
Benzo(a)anthracene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 56-55-3
Benzo(a)pyrene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 50-32-8
Benzo(b)fluoranthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 205-99-2
Benzo(g,h,i)perylene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 191-24-2
Benzo(k)fluoranthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 207-08-9
Chrysene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 218-01-9
Dibenz(a,h)anthracene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 53-70-3
Fluoranthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 206-44-0
Fluorene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 86-73-7
Indeno(1,2,3-cd)pyrene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 193-39-5
2-Methylnaphthalene ND ug/L 0.10 0.051 1 08/13/16 13:09 08/15/16 20:46 91-57-6
Naphthalene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 91-20-3
Phenanthrene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 20:46 85-01-8
Pyrene ND ug/L 0.10 0.053 1 08/13/16 13:09 08/15/16 20:46 129-00-0
Surrogates
2-Fluorobiphenyl (S) 73 %. 25-150 1 08/13/16 13:09 08/15/16 20:46 321-60-8
Terphenyl-d14 (S) 79 %. 25-150 1 08/13/16 13:09 08/15/16 20:46 1718-51-0
2510B Specific Conductance Analytical Method: SM 2510B
Specific Conductance 299 umhos/cm 1.0 1.0 1 08/12/16 12:01
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 175 mg/L 10.0 10.0 1 08/16/16 16:31
2540D Total Suspended Solids Analytical Method: SM 2540D
Total Suspended Solids 10.0 mg/L 4.0 4.0 1 08/12/16 10:02
ASTM D4239-05 Sulfur Analytical Method: ASTM D4239-05
Sulfur ND % (wiw) 0.020 0.020 1 08/16/16 14:43 N2
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Fluoride 0.13 mg/L 0.10 0.10 1 08/17/16 15:00 16984-48-8
351.2 Total Kjeldahl Nitrogen Analytical Method: EPA 351.2 Preparation Method: EPA 351.2
Nitrogen, Kjeldahl, Total 11 mg/L 0.10 0.050 1 08/26/16 11:02 08/27/16 14:40 7727-37-9
365.4 Total Phosphorus Analytical Method: EPA 365.4 Preparation Method: EPA 365.4
Phosphorus 0.21 mg/L 0.050 0.033 1 08/18/16 10:00 08/22/16 11:17 7723-14-0
4500 Chloride Analytical Method: SM 4500-CI-E
Chloride 17.0 mg/L 1.0 0.50 1 08/15/16 10:55 16887-00-6
4500 Ammonia Water, Distilled Analytical Method: SM 4500-NH3 G Preparation Method: SM 4500-NH3 B
Nitrogen, Ammonia 0.32 mg/L 0.10 0.10 1 08/18/16 15:20 08/19/16 12:43 7664-41-7

Date: 12/15/2016 11:42 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Sample: Sample 2-NPDES

Parameters

Lab ID: 2041030002 Collected: 08/10/16 13:45 Received: 08/11/16 10:00 Matrix: Water

Report
Results Units Limit MDL DF Prepared

Analyzed CAS No. Qual

4500NO3-F, NO3-NO2
Nitrogen, NO2 plus NO3
9012 Cyanide, Total

Cyanide

ASTM D516-9002 Sulfate Water

Sulfate

Analytical Method: SM 4500-NO3 F
0.065 mg/L 0.050 0.025 1

Analytical Method: EPA 9012 Preparation Method: EPA 9010

08/24/16 14:11

ND mg/L 0.010 0.0050 1 08/22/16 10:00 08/23/16 15:50 57-12-5

Analytical Method: ASTM D516-90,02
69.2 mg/L 5.0 25 5

08/15/16 12:23 14808-79-8

Sample: Sample 3-Background

Parameters

Lab ID: 2041030003 Collected: 08/10/16 15:20 Received: 08/11/16 10:00 Matrix: Water

Report
Results Units Limit MDL DF Prepared

Analyzed CAS No. Qual

6020 MET ICPMS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper

Iron

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Titanium
Vanadium
Zinc

7470 Mercury

Mercury

Date: 12/15/2016 11:42 AM

Analytical Method: EPA 6020 Preparation Method: EPA 3010

0.099J mg/L 0.10 0.050 1 08/12/16 07:44
ND mg/L 0.0010  0.00050 1 08/12/16 07:44
0.00056J mg/L 0.0010  0.00050 1 08/12/16 07:44
0.023 mg/L 0.0010  0.00050 1 08/12/16 07:44
ND mg/L 0.0010  0.00050 1 08/12/16 07:44
0.018 mg/L 0.0050 0.0025 1 08/12/16 07:44
ND mg/L 0.0010  0.00050 1 08/12/16 07:44
5.6 mg/L 0.10 0.050 1 08/12/16 07:44
0.00064J mg/L 0.0010  0.00050 1 08/12/16 07:44
ND mg/L 0.0010  0.00050 1 08/12/16 07:44
ND mg/L 0.0030 0.0015 1 08/12/16 07:44
0.19 mg/L 0.10 0.050 1 08/12/16 07:44
ND mg/L 0.0010  0.00050 1 08/12/16 07:44
0.0012 mg/L 0.0010  0.00050 1 08/12/16 07:44
0.69 mg/L 0.10 0.050 1 08/12/16 07:44
0.0054 mg/L 0.0010  0.00086 1 08/12/16 07:44
ND mg/L 0.0030 0.0015 1 08/12/16 07:44
0.0012 mg/L 0.0010  0.00050 1 08/12/16 07:44
0.84 mg/L 0.10 0.050 1 08/12/16 07:44
ND mg/L 0.0010  0.00050 1 08/12/16 07:44
4.6 mg/L 0.050 0.025 1 08/12/16 07:44
ND mg/L 0.00050  0.00025 1 08/12/16 07:44

2.0 mg/L 0.10 0.050 1 08/12/16 07:44
0.041 mg/L 0.0010  0.00050 1 08/12/16 07:44
ND mg/L 0.00050  0.00025 1 08/12/16 07:44
0.0025 mg/L 0.0010  0.00050 1 08/12/16 07:44
ND mg/L 0.0050 0.0025 1 08/12/16 07:44
ND mg/L 0.0050 0.0025 1 08/12/16 07:44

Analytical Method: EPA 7470 Preparation Method: EPA 7470

ND ug/L 0.20 0.050 1 08/11/16 12:55

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

08/16/16 12:04 7429-90-5
08/16/16 12:04 7440-36-0
08/16/16 12:04 7440-38-2
08/16/16 12:04 7440-39-3
08/16/16 12:04 7440-41-7
08/16/16 12:04 7440-42-8
08/16/16 12:04 7440-43-9
08/16/16 12:04 7440-70-2
08/16/16 12:04 7440-47-3
08/16/16 12:04 7440-48-4
08/16/16 12:04 7440-50-8
08/16/16 12:04 7439-89-6
08/16/16 12:04 7439-92-1
08/16/16 12:04 7439-93-2
08/16/16 12:04 7439-95-4
08/16/16 12:04 7439-96-5
08/16/16 12:04 7439-98-7
08/16/16 12:04 7440-02-0
08/16/16 12:04 7440-09-7
08/16/16 12:04 7782-49-2
08/16/16 12:04 7440-21-3
08/16/16 12:04 7440-22-4
08/16/16 12:04 7440-23-5
08/16/16 12:04 7440-24-6
08/16/16 12:04 7440-28-0
08/16/16 12:04 7440-32-6
08/16/16 12:04 7440-62-2
08/16/16 12:04 7440-66-6

08/12/16 10:21 7439-97-6
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Project:

Pace Project No.: 2041030

ANALYTICAL RESULTS

Black Warrior Riverkeeper

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Sample: Sample 3-Background

Lab ID: 2041030003

Collected: 08/10/16 15:20 Received: 08/11/16 10:00 Matrix: Water

Report

Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
8270 MSSV PAH by SIM SEP Analytical Method: EPA 8270 by SIM Preparation Method: EPA 3510
Acenaphthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 83-32-9
Acenaphthylene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 208-96-8
Anthracene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 120-12-7
Benzo(a)anthracene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 56-55-3
Benzo(a)pyrene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 50-32-8
Benzo(b)fluoranthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 205-99-2
Benzo(g,h,i)perylene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 191-24-2
Benzo(k)fluoranthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 207-08-9
Chrysene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 218-01-9
Dibenz(a,h)anthracene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 53-70-3
Fluoranthene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 206-44-0
Fluorene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 86-73-7
Indeno(1,2,3-cd)pyrene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 193-39-5
2-Methylnaphthalene ND ug/L 0.10 0.051 1 08/13/16 13:09 08/15/16 21:08 91-57-6
Naphthalene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 91-20-3
Phenanthrene ND ug/L 0.10 0.050 1 08/13/16 13:09 08/15/16 21:08 85-01-8
Pyrene ND ug/L 0.10 0.053 1 08/13/16 13:09 08/15/16 21:08 129-00-0
Surrogates
2-Fluorobiphenyl (S) 70 %. 25-150 1 08/13/16 13:09 08/15/16 21:08 321-60-8
Terphenyl-d14 (S) 74 %. 25-150 1 08/13/16 13:09 08/15/16 21:08 1718-51-0
2510B Specific Conductance Analytical Method: SM 2510B
Specific Conductance 48.9 umhos/cm 1.0 1.0 1 08/12/16 12:02
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 15.0 mg/L 10.0 10.0 1 08/16/16 16:32
2540D Total Suspended Solids Analytical Method: SM 2540D
Total Suspended Solids 6.0 mg/L 4.0 4.0 1 08/12/16 17:34
ASTM D4239-05 Sulfur Analytical Method: ASTM D4239-05
Sulfur ND % (wiw) 0.020 0.020 1 08/16/16 14:43 N2
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Fluoride ND mg/L 0.10 0.10 1 08/17/16 15:00 16984-48-8
351.2 Total Kjeldahl Nitrogen Analytical Method: EPA 351.2 Preparation Method: EPA 351.2
Nitrogen, Kjeldahl, Total 0.19 mg/L 0.10 0.050 1 08/24/16 10:16 08/25/16 13:50 7727-37-9
365.4 Total Phosphorus Analytical Method: EPA 365.4 Preparation Method: EPA 365.4
Phosphorus ND mg/L 0.050 0.033 1 08/18/16 10:00 08/22/16 12:20 7723-14-0
4500 Chloride Analytical Method: SM 4500-CI-E
Chloride 2.6 mg/L 1.0 0.50 1 08/15/16 10:55 16887-00-6

Date: 12/15/2016 11:42 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

ANALYTICAL RESULTS

Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

Sample: Sample 3-Background

Parameters

Lab ID: 2041030003 Collected: 08/10/16 15:20 Received: 08/11/16 10:00 Matrix: Water

Report
Results Units Limit MDL DF Prepared Analyzed CAS No. Qual

4500 Ammonia Water, Distilled

Nitrogen, Ammonia
4500NO3-F, NO3-NO2
Nitrogen, NO2 plus NO3
9012 Cyanide, Total

Cyanide

ASTM D516-9002 Sulfate Water

Sulfate

Analytical Method: SM 4500-NH3 G Preparation Method: SM 4500-NH3 B
0.10 mg/L 0.10 0.10 1 08/18/16 15:20 08/19/16 11:55 7664-41-7
Analytical Method: SM 4500-NO3 F
ND mg/L 0.050 0.025 1 08/24/16 14:13
Analytical Method: EPA 9012 Preparation Method: EPA 9010
ND mg/L 0.010 0.0050 1 08/22/16 10:00 08/23/16 15:50 57-12-5
Analytical Method: ASTM D516-90,02

2.1 mg/L 1.0 0.50 1 08/15/16 12:21 14808-79-8

Sample: Sample 1-@ Moorning Cell

#5

Lab ID: 2041030004 Collected: 08/10/16 12:00 Received: 08/11/16 10:00 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters

Report
Results Units Limit MDL DF Prepared Analyzed CAS No. Qual

6020 MET ICPMS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper

Iron

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Titanium

Date: 12/15/2016 11:42 AM

Analytical Method: EPA 6020 Preparation Method: EPA 3050

5780 mg/kg 27.2 6.3 5 08/11/16 13:25 08/16/16 10:59 7429-90-5
ND mg/kg 0.27 0.057 5 08/11/16 13:25 08/16/16 10:59 7440-36-0
1.6 mg/kg 0.27 0.073 5 08/11/16 13:25 08/16/16 10:59 7440-38-2

66.0 mg/kg 0.27 0.11 5 08/11/16 13:25 08/16/16 10:59 7440-39-3

0.80 mg/kg 0.27 0.084 5 08/11/16 13:25 08/16/16 10:59 7440-41-7
1.7 mg/kg 14 0.27 5 08/11/16 13:25 08/16/16 10:59 7440-42-8
ND mg/kg 0.27 0.095 5 08/11/16 13:25 08/16/16 10:59 7440-43-9

1550 mg/kg 27.2 7.5 5 08/11/16 13:25 08/16/16 10:59 7440-70-2
5.9 mg/kg 0.27 0.082 5 08/11/16 13:25 08/16/16 10:59 7440-47-3
6.4 mg/kg 0.27 0.073 5 08/11/16 13:25 08/16/16 10:59 7440-48-4
4.0 mg/kg 14 0.34 5 08/11/16 13:25 08/16/16 10:59 7440-50-8

8800 mg/kg 27.2 14.0 5 08/11/16 13:25 08/16/16 10:59 7439-89-6
8.0 mg/kg 0.27 0.057 5 08/11/16 13:25 08/16/16 10:59 7439-92-1
9.0 mg/kg 0.27 0.17 5 08/11/16 13:25 08/16/16 10:59 7439-93-2
448 mg/kg 27.2 7.0 5 08/11/16 13:25 08/16/16 10:59 7439-95-4

38.3 mg/kg 0.27 0.20 5 08/11/16 13:25 08/16/16 10:59 7439-96-5
ND mg/kg 0.27 0.15 5 08/11/16 13:25 08/16/16 10:59 7439-98-7
9.8 mg/kg 0.27 0.090 5 08/11/16 13:25 08/16/16 10:59 7440-02-0
382 mg/kg 27.2 8.8 5 08/11/16 13:25 08/16/16 10:59 7440-09-7

0.62 mg/kg 0.27 0.12 5 08/11/16 13:25 08/16/16 10:59 7782-49-2

1380 mg/kg 67.9 24.1 5 08/11/16 13:25 08/16/16 10:59 7440-21-3 N2
ND mg/kg 0.27 0.054 5 08/11/16 13:25 08/16/16 10:59 7440-22-4

82.2 mg/kg 27.2 5.8 5 08/11/16 13:25 08/16/16 10:59 7440-23-5
9.7 mg/kg 0.27 0.11 5 08/11/16 13:25 08/16/16 10:59 7440-24-6

0.14J mg/kg 0.27 0.079 5 08/11/16 13:25 08/16/16 10:59 7440-28-0

10.0 mg/kg 14 0.63 5 08/11/16 13:25 08/16/16 10:59 7440-32-6

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC. Page 40 of 125



Project:

Pace Project No.: 2041030

ANALYTICAL RESULTS

Black Warrior Riverkeeper

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Sample: Sample 1-@ Moorning Cell

#5

Lab ID: 2041030004

Results reported on a "wet-weight" basis

Parameters

Results Units Limit MDL DF

Report
Prepared

Analyzed

Collected: 08/10/16 12:00 Received: 08/11/16 10:00 Matrix: Solid

CAS No. Qual

6020 MET ICPMS

Vanadium
Zinc

7471 Mercury
Mercury
8270 MSSV PAH by SIM

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

Surrogates
2-Fluorobiphenyl (S)
Terphenyl-d14 (S)

ASTM D4239-05 Sulfur
Sulfur

300.0 IC Anions 28 Days
Fluoride

351.2 Total Kjeldahl Nitrogen
Nitrogen, Kjeldahl, Total

365.4 Total Phosphorus
Phosphorus

4500 Ammonia Soil, Distilled

Nitrogen, Ammonia

Date: 12/15/2016 11:42 AM

Analytical Method: EPA 6020 Preparation Method: EPA 3050

08/11/16 13:25
08/11/16 13:25

112 mglkg 1.4 011 5
21.0  mgkg 1.4 029 5

Analytical Method: EPA 7471 Preparation Method: EPA 7471

0.043 mg/kg 0.012 0.0029 1 08/11/16 13:20

Analytical Method: EPA 8270 by SIM Preparation Method: EPA 3546

2.6J ug/kg 3.3 1.7 1 08/14/16 12:23
ND ug/kg 3.3 1.7 1 08/14/16 12:23
ND ug/kg 3.3 1.7 1 08/14/16 12:23
ND ug/kg 3.3 1.7 1 08/14/16 12:23
ND ug/kg 3.3 1.7 1 08/14/16 12:23

2.1 ug/kg 3.3 1.7 1 08/14/16 12:23
ND ug/kg 3.3 1.7 1 08/14/16 12:23
ND ug/kg 3.3 1.7 1 08/14/16 12:23

2.5] ug/kg 3.3 1.7 1 08/14/16 12:23
ND ug/kg 3.3 1.7 1 08/14/16 12:23
8.0 ug/kg 3.3 1.7 1 08/14/16 12:23

1.9 ug/kg 3.3 1.7 1 08/14/16 12:23
ND ug/kg 3.3 1.7 1 08/14/16 12:23

2.3] ug/kg 3.3 1.7 1 08/14/16 12:23

3.1 ug/kg 3.3 1.7 1 08/14/16 12:23
5.8 ug/kg 3.3 1.7 1 08/14/16 12:23
5.8 ug/kg 3.3 1.7 1 08/14/16 12:23
70 %. 22-119 1 08/14/16 12:23
50 %. 30-149 1 08/14/16 12:23

Analytical Method: ASTM D4239-05
0.0304 % (wiw) 0.020 0.020 1

Analytical Method: EPA 300.0 Preparation Method: EPA 300.0
ND mg/kg 2.5 0.44 1 08/17/16 07:21
Analytical Method: EPA 351.2 Preparation Method: EPA 351.2
451 mg/kg 48.1 48.1 1 08/16/16 12:43
Analytical Method: EPA 365.4 Preparation Method: EPA 365.4

175 mg/kg 96.2 96.2 10 08/15/16 10:30

08/16/16 10:59
08/16/16 10:59

08/15/16 09:50

08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18
08/16/16 14:18

08/16/16 14:18
08/16/16 14:18

08/16/16 14:43

08/17/16 10:51

08/17/16 11:32

08/16/16 12:13

Analytical Method: SM 4500-NH3 D Preparation Method: SM 4500-NH3 B

29.6 mg/kg 5.0 5.0 1 08/12/16 09:19

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

08/17/16 17:30

7440-62-2
7440-66-6
7439-97-6
83-32-9 M1,R1
208-96-8
120-12-7  M1,R1
56-55-3 M1,R1
50-32-8 M1,R1
205-99-2  M1,R1
191-24-2  M1,R1
207-08-9  M1,R1
218-01-9  M1,R1
53-70-3 M1,R1
206-44-0  M1,R1
86-73-7 M1,R1
193-39-5  M1,R1
91-57-6 R1
91-20-3 R1
85-01-8 M1,R1
129-00-0  M1,R1
321-60-8
1718-51-0

N2
16984-48-8
7727-37-9
7723-14-0
7664-41-7
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Project:
Pace Project No.:

ANALYTICAL RESULTS

Black Warrior Riverkeeper
2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

(504)469-0333

Sample: Sample 1-@ Moorning Cell

#5

Lab ID: 2041030004

Results reported on a "wet-weight" basis

Parameters

Results Units Limit MDL DF

Report
Prepared

Analyzed

Collected: 08/10/16 12:00 Received: 08/11/16 10:00 Matrix: Solid

CAS No. Qual

SM4500NO3-F, NO3-NO2

Nitrogen, NO2 plus NO3

Chromium, Hexavalent, soluble

Chromium, Hexavalent
9012 Cyanide, Total

Cyanide

9038 Sulfate, Turbidimetric

Sulfate
9251 Chloride

Chloride

Analytical Method: SM 4500-NO3 F Preparation Method: SM 4500-NO3 F

22.2 mg/kg 4.9 4.9 10 08/12/16 11:23
Analytical Method: EPA 7196 Preparation Method: EPA 7196
ND mg/kg 0.93 0.46 10 08/15/16 11:58
Analytical Method: EPA 9012 Preparation Method: EPA 9010
ND mg/kg 1.0 0.50 1 08/22/16 10:00
Analytical Method: EPA 9038 Preparation Method: EPA 9038
1940 mag/kg 463 463 10 08/15/16 11:58
Analytical Method: EPA 9251 Preparation Method: EPA 9251

392 mg/kg 92.6 46.3 10 08/15/16 11:58

08/12/16 17:01

08/15/16 14:10

08/23/16 15:50

08/15/16 14:13

08/15/16 14:06

18540-29-9 M6

57-12-5

14808-79-8

16887-00-6

Sample: Sample 2-NPDES

Lab ID: 2041030005

Results reported on a "wet-weight" basis

Parameters

Results Units Limit MDL DF

Report
Prepared

Analyzed

Collected: 08/10/16 13:45 Received: 08/11/16 10:00 Matrix: Solid

CAS No. Qual

6020 MET ICPMS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper

Iron

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver

Date: 12/15/2016 11:42 AM

Analytical Method: EPA 6020 Preparation Method: EPA 3050

4250 mg/kg 36.2 8.4 5 08/11/16 13:25
0.11J mg/kg 0.36 0.076 5 08/11/16 13:25
10.5 mg/kg 0.36 0.098 5 08/11/16 13:25
238 mg/kg 0.36 0.14 5 08/11/16 13:25
0.38 mg/kg 0.36 0.11 5 08/11/16 13:25
1.5 mg/kg 1.8 0.36 5 08/11/16 13:25
ND mg/kg 0.36 0.13 5 08/11/16 13:25
2420 mg/kg 36.2 10.0 5 08/11/16 13:25
6.1 mg/kg 0.36 0.11 5 08/11/16 13:25
2.2 mg/kg 0.36 0.098 5 08/11/16 13:25
7.3 mg/kg 1.8 0.46 5 08/11/16 13:25
7050 mg/kg 36.2 18.6 5 08/11/16 13:25
5.9 mg/kg 0.36 0.076 5 08/11/16 13:25
8.7 mg/kg 0.36 0.23 5 08/11/16 13:25
1030 mg/kg 36.2 9.4 5 08/11/16 13:25
98.1 mg/kg 0.36 0.26 5 08/11/16 13:25
5.0 mg/kg 0.36 0.20 5 08/11/16 13:25
3.3 mg/kg 0.36 0.12 5 08/11/16 13:25
388 mg/kg 36.2 11.7 5 08/11/16 13:25
0.27J mg/kg 0.36 0.16 5 08/11/16 13:25
1750 mg/kg 90.6 32.1 5 08/11/16 13:25
ND mg/kg 0.36 0.072 5 08/11/16 13:25

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-93-2
7439-95-4
7439-96-5
7439-98-7
7440-02-0
7440-09-7
7782-49-2
7440-21-3 N2
7440-22-4
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Project:

Pace Project No.: 2041030

ANALYTICAL RESULTS

Black Warrior Riverkeeper

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Sample: Sample 2-NPDES

Lab ID: 2041030005

Results reported on a "wet-weight" basis

Parameters

Results Units Limit MDL DF

Report
Prepared

Analyzed

Collected: 08/10/16 13:45 Received: 08/11/16 10:00 Matrix: Solid

CAS No. Qual

6020 MET ICPMS

Sodium
Strontium
Thallium
Titanium
Vanadium
Zinc

7471 Mercury
Mercury
8270 MSSV PAH by SIM

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

Surrogates
2-Fluorobiphenyl (S)
Terphenyl-d14 (S)

ASTM D4239-05 Sulfur
Sulfur

300.0 IC Anions 28 Days
Fluoride

351.2 Total Kjeldahl Nitrogen
Nitrogen, Kjeldahl, Total

365.4 Total Phosphorus

Phosphorus

Date: 12/15/2016 11:42 AM

Analytical Method: EPA 6020 Preparation Method: EPA 3050

39.7 mg/kg 36.2 7.7 5 08/11/16 13:25
14.5 mg/kg 0.36 0.15 5 08/11/16 13:25
0.11J mg/kg 0.36 0.11 5 08/11/16 13:25
26.6 mg/kg 18 0.84 5 08/11/16 13:25
9.1 mg/kg 18 0.15 5 08/11/16 13:25
13.3 mg/kg 18 0.39 5 08/11/16 13:25

Analytical Method: EPA 7471 Preparation Method: EPA 7471

ND mg/kg 0.012 0.0031 1 08/11/16 13:20

Analytical Method: EPA 8270 by SIM Preparation Method: EPA 3546

3.7 ug/kg 3.3 1.6 1 08/14/16 12:23
ND ug/kg 3.3 1.6 1 08/14/16 12:23
13.0 ug/kg 33 1.6 1 08/14/16 12:23
21.7 ug/kg 3.3 1.6 1 08/14/16 12:23
23.8 ug/kg 33 1.6 1 08/14/16 12:23
46.9 ug/kg 33 1.6 1 08/14/16 12:23
26.7 ug/kg 3.3 1.6 1 08/14/16 12:23
18.6 ug/kg 33 1.6 1 08/14/16 12:23
28.8 ug/kg 33 1.6 1 08/14/16 12:23
6.3 ug/kg 33 1.6 1 08/14/16 12:23
48.9 ug/kg 33 1.6 1 08/14/16 12:23
2.5 ug/kg 33 1.6 1 08/14/16 12:23
21.8 ug/kg 3.3 1.6 1 08/14/16 12:23
ND ug/kg 3.3 1.6 1 08/14/16 12:23
ND ug/kg 3.3 1.6 1 08/14/16 12:23
36.6 ug/kg 33 1.6 1 08/14/16 12:23
37.9 ug/kg 33 1.6 1 08/14/16 12:23
68 %. 22-119 1 08/14/16 12:23
50 %. 30-149 1 08/14/16 12:23
Analytical Method: ASTM D4239-05
ND % (w/w) 0.020 0.020 1

Analytical Method: EPA 300.0 Preparation Method: EPA 300.0
25 mg/kg 25 0.44 1 08/17/16 07:21
Analytical Method: EPA 351.2 Preparation Method: EPA 351.2
230 ma/kg 49.5 495 1  08/16/16 12:43
Analytical Method: EPA 365.4 Preparation Method: EPA 365.4

129  malkg 9.9 9.9 1  08/15/16 10:30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02
08/16/16 11:02

08/15/16 09:52

08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40
08/16/16 14:40

08/16/16 14:40
08/16/16 14:40

08/16/16 14:43

08/17/16 11:08

08/17/16 10:41

08/16/16 12:15

7440-23-5
7440-24-6
7440-28-0
7440-32-6
7440-62-2
7440-66-6

7439-97-6

83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
218-01-9
53-70-3
206-44-0
86-73-7
193-39-5
91-57-6
91-20-3
85-01-8
129-00-0

321-60-8
1718-51-0

N2

16984-48-8

7727-37-9

7723-14-0
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

ANALYTICAL RESULTS

Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

Sample: Sample 2-NPDES

Lab ID: 2041030005 Collected: 08/10/16 13:45 Received: 08/11/16 10:00 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters

Report
Results Units Limit MDL DF Prepared Analyzed CAS No. Qual

4500 Ammonia Soil, Distilled

Nitrogen, Ammonia
SM4500NO3-F, NO3-NO2
Nitrogen, NO2 plus NO3
9012 Cyanide, Total

Cyanide

9038 Sulfate, Turbidimetric

Sulfate
9251 Chloride
Chloride

Analytical Method: SM 4500-NH3 D Preparation Method: SM 4500-NH3 B
33.2 mg/kg 5.0 5.0 1 08/12/16 09:19 08/17/16 17:31 7664-41-7
Analytical Method: SM 4500-NO3 F Preparation Method: SM 4500-NO3 F
6.0 mg/kg 4.9 4.9 10 08/12/16 11:23 08/12/16 17:02
Analytical Method: EPA 9012 Preparation Method: EPA 9010
ND mg/kg 1.0 0.50 1  08/22/16 10:00 08/23/16 15:50 57-12-5
Analytical Method: EPA 9038 Preparation Method: EPA 9038
9610 mg/kg 2290 2290 50 08/15/16 11:58 08/15/16 14:21 14808-79-8
Analytical Method: EPA 9251 Preparation Method: EPA 9251

1850 mg/kg 91.7 459 10 08/15/16 11:58 08/15/16 14:07 16887-00-6

Sample: Sample 3-Background

Lab ID: 2041030006 Collected: 08/10/16 15:20 Received: 08/11/16 10:00 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters

Report
Results Units Limit MDL DF Prepared Analyzed CAS No. Qual

6020 MET ICPMS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper

Iron

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium

Date: 12/15/2016 11:42 AM

Analytical Method: EPA 6020 Preparation Method: EPA 3050

568 mg/kg 27.8 6.4 5 08/11/16 13:25 08/16/16 11:06 7429-90-5
ND mg/kg 0.28 0.058 5 08/11/16 13:25 08/16/16 11:06 7440-36-0
0.58 mg/kg 0.28 0.075 5 08/11/16 13:25 08/16/16 11:06 7440-38-2
5.7 mg/kg 0.28 0.11 5 08/11/16 13:25 08/16/16 11:06 7440-39-3
0.089J mg/kg 0.28 0.086 5 08/11/16 13:25 08/16/16 11:06 7440-41-7
0.29J mg/kg 14 0.28 5 08/11/16 13:25 08/16/16 11:06 7440-42-8
ND mg/kg 0.28 0.097 5 08/11/16 13:25 08/16/16 11:06 7440-43-9
78.4 mg/kg 27.8 7.7 5 08/11/16 13:25 08/16/16 11:06 7440-70-2
14 mg/kg 0.28 0.083 5 08/11/16 13:25 08/16/16 11:06 7440-47-3
13 mg/kg 0.28 0.075 5 08/11/16 13:25 08/16/16 11:06 7440-48-4
0.65J mg/kg 14 0.35 5 08/11/16 13:25 08/16/16 11:06 7440-50-8
2080 mg/kg 27.8 14.3 5 08/11/16 13:25 08/16/16 11:06 7439-89-6
11 mg/kg 0.28 0.058 5 08/11/16 13:25 08/16/16 11:06 7439-92-1
0.48 mg/kg 0.28 0.18 5 08/11/16 13:25 08/16/16 11:06 7439-93-2
62.3 mg/kg 27.8 7.2 5 08/11/16 13:25 08/16/16 11:06 7439-95-4
14.7 mg/kg 0.28 0.20 5 08/11/16 13:25 08/16/16 11:06 7439-96-5
ND mg/kg 0.28 0.15 5 08/11/16 13:25 08/16/16 11:06 7439-98-7
0.91 mg/kg 0.28 0.092 5 08/11/16 13:25 08/16/16 11:06 7440-02-0
106 mg/kg 27.8 9.0 5 08/11/16 13:25 08/16/16 11:06 7440-09-7 B
ND mg/kg 0.28 0.12 5 08/11/16 13:25 08/16/16 11:06 7782-49-2
429 mg/kg 69.4 24.6 5 08/11/16 13:25 08/16/16 11:06 7440-21-3 N2
ND mg/kg 0.28 0.055 5 08/11/16 13:25 08/16/16 11:06 7440-22-4
ND mg/kg 27.8 5.9 5 08/11/16 13:25 08/16/16 11:06 7440-23-5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC. Page 44 of 125



Project:

Pace Project No.: 2041030

ANALYTICAL RESULTS

Black Warrior Riverkeeper

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Sample: Sample 3-Background

Lab ID: 2041030006

Results reported on a "wet-weight" basis

Parameters

Results Units Limit MDL DF

Report
Prepared

Analyzed

Collected: 08/10/16 15:20 Received: 08/11/16 10:00 Matrix: Solid

CAS No. Qual

6020 MET ICPMS

Strontium
Thallium
Titanium
Vanadium
Zinc

7471 Mercury
Mercury
8270 MSSV PAH by SIM

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

Surrogates
2-Fluorobiphenyl (S)
Terphenyl-d14 (S)

ASTM D4239-05 Sulfur
Sulfur

300.0 IC Anions 28 Days
Fluoride

351.2 Total Kjeldahl Nitrogen
Nitrogen, Kjeldahl, Total

365.4 Total Phosphorus

Phosphorus

Date: 12/15/2016 11:42 AM

Analytical Method: EPA 6020 Preparation Method: EPA 3050

1.0  mglkg 0.28 011 5 08/11/16 13:25
ND  mglkg 0.28 0.081 5  08/11/16 13:25
11.7  mglkg 1.4 065 5  08/11/1613:25
24  mglkg 1.4 012 5  08/11/16 13:25
35  mglkg 1.4 030 5 08/11/1613:25

Analytical Method: EPA 7471 Preparation Method: EPA 7471

ND mg/kg 0.0095 0.0024 1 08/11/16 13:20

Analytical Method: EPA 8270 by SIM Preparation Method: EPA 3546

ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
ND ug/kg 3.2 1.6 1 08/14/16 12:23
75 %. 22-119 1 08/14/16 12:23
48 %. 30-149 1 08/14/16 12:23
Analytical Method: ASTM D4239-05
ND % (w/w) 0.020 0.020 1

Analytical Method: EPA 300.0 Preparation Method: EPA 300.0

ND ma/kg 25 044 1  08/17/16 07:21
Analytical Method: EPA 351.2 Preparation Method: EPA 351.2

63.0 mg/kg 49.2 49.2 1 08/16/16 12:43
Analytical Method: EPA 365.4 Preparation Method: EPA 365.4

491  mglkg 9.8 98 1  08/15/16 10:30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

08/16/16 11:06
08/16/16 11:06
08/16/16 11:06
08/16/16 11:06
08/16/16 11:06

08/15/16 09:54

08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01
08/16/16 15:01

08/16/16 15:01
08/16/16 15:01

08/16/16 14:43

08/17/16 11:26

08/17/16 10:41

08/16/16 12:16

7440-24-6
7440-28-0
7440-32-6
7440-62-2
7440-66-6

7439-97-6

83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
218-01-9
53-70-3
206-44-0
86-73-7
193-39-5
91-57-6
91-20-3
85-01-8
129-00-0

321-60-8
1718-51-0

N2

16984-48-8

7727-37-9

7723-14-0
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Project:

Pace Project No.: 2041030

ANALYTICAL RESULTS

Black Warrior Riverkeeper

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Sample: Sample 3-Background

Lab ID: 2041030006

Results reported on a "wet-weight" basis

Collected: 08/10/16 15:20 Received: 08/11/16 10:00 Matrix: Solid

Parameters Results Units Rl_eirr:”ﬁtrt MDL DF Prepared Analyzed CAS No. Qual
4500 Ammonia Soil, Distilled Analytical Method: SM 4500-NH3 D Preparation Method: SM 4500-NH3 B
Nitrogen, Ammonia 79.7 mg/kg 5.0 5.0 1 08/12/16 09:19 08/17/16 17:34 7664-41-7
SM4500NO3-F, NO3-NO2 Analytical Method: SM 4500-NO3 F Preparation Method: SM 4500-NO3 F
Nitrogen, NO2 plus NO3 ND mg/kg 4.7 4.7 10 08/12/16 11:23 08/12/16 17:03
Chromium, Hexavalent, soluble Analytical Method: EPA 7196 Preparation Method: EPA 7196
Chromium, Hexavalent ND mg/kg 0.94 047 10 08/15/16 11:58 08/15/16 14:10 18540-29-9
9012 Cyanide, Total Analytical Method: EPA 9012 Preparation Method: EPA 9010
Cyanide ND mg/kg 1.0 0.50 1 08/22/16 10:00 08/23/16 15:50 57-12-5
9038 Sulfate, Turbidimetric Analytical Method: EPA 9038 Preparation Method: EPA 9038
Sulfate 823 mg/kg 472 472 10 08/15/16 11:58 08/15/16 14:13 14808-79-8
9251 Chloride Analytical Method: EPA 9251 Preparation Method: EPA 9251
Chloride 383 mg/kg 94.3 47.2 10 08/15/16 11:58 08/15/16 14:07 16887-00-6

Date: 12/15/2016 11:42 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

QC Batch: 60797 Analysis Method: EPA 7470
QC Batch Method:  EPA 7470 Analysis Description: 7470 Mercury

Associated Lab Samples:

2041030001, 2041030002, 2041030003

METHOD BLANK: 251151
Associated Lab Samples:

Matrix: Water

2041030001, 2041030002, 2041030003

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Mercury ug/L ND 0.20 0.050 08/12/16 09:50
LABORATORY CONTROL SAMPLE: 251152
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mercury ug/L 1 1.1 106 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 251484 251485
MS MSD
2041008001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mercury ug/L 0.00026 1 1 1.3 1.3 102 105 75-125 2 20
mg/L

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/15/2016 11:42 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

QC Batch: 60802 Analysis Method: EPA 7471
QC Batch Method:  EPA 7471 Analysis Description: 7471 Mercury

Associated Lab Samples:

2041030004, 2041030005, 2041030006

METHOD BLANK: 251180
Associated Lab Samples:

Matrix: Solid

2041030004, 2041030005, 2041030006

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Mercury mg/kg ND 0.020 0.0050 08/15/16 09:05
LABORATORY CONTROL SAMPLE: 251181
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mercury mg/kg 1 0.10 105 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 251182 251183
MS MSD
2040941001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mercury mg/kg 0.46 .091 .083 0.56 0.70 105 280 75-125 22 20 M1,R1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/15/2016 11:42 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St.

Rose, LA 70087
(504)469-0333

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030
QC Batch: 60852 Analysis Method: EPA 6020
QC Batch Method:  EPA 3050 Analysis Description: 6020 MET
Associated Lab Samples: 2041030004, 2041030005, 2041030006
METHOD BLANK: 251442 Matrix: Solid
Associated Lab Samples: 2041030004, 2041030005, 2041030006
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Aluminum mg/kg ND 50.0 11.6 08/16/16 10:12
Antimony mg/kg ND 0.50 0.10 08/16/16 10:12
Arsenic mg/kg ND 0.50 0.14 08/16/16 10:12
Barium mg/kg ND 0.50 0.20 08/16/16 10:12
Beryllium mg/kg ND 0.50 0.16 08/16/16 10:12
Boron mg/kg ND 25 0.50 08/16/16 10:12
Cadmium mg/kg ND 0.50 0.18 08/16/16 10:12
Calcium mg/kg ND 50.0 13.8 08/16/16 10:12
Chromium mg/kg ND 0.50 0.15 08/16/16 10:12
Cobalt mg/kg ND 0.50 0.14 08/16/16 10:12
Copper mg/kg ND 25 0.63 08/16/16 10:12
Iron mg/kg ND 50.0 25.7 08/16/16 10:12
Lead mg/kg ND 0.50 0.10 08/16/16 10:12
Lithium mg/kg ND 0.50 0.32 08/16/16 10:12
Magnesium mg/kg ND 50.0 12.9 08/16/16 10:12
Manganese mg/kg ND 0.50 0.36 08/16/16 10:12
Molybdenum mg/kg ND 0.50 0.28 08/16/16 10:12
Nickel mg/kg ND 0.50 0.16 08/16/16 10:12
Potassium mg/kg 28.4J 50.0 16.2 08/16/16 10:12 B
Selenium mg/kg ND 0.50 0.22 08/16/16 10:12
Silicon mg/kg ND 125 44.3 08/16/16 10:12 N2
Silver mg/kg ND 0.50 0.10 08/16/16 10:12
Sodium mg/kg ND 50.0 10.7 08/16/16 10:12
Strontium mg/kg ND 0.50 0.20 08/16/16 10:12
Thallium mg/kg ND 0.50 0.14 08/16/16 10:12
Titanium mg/kg ND 25 1.2 08/16/16 10:12
Vanadium mg/kg ND 25 0.21 08/16/16 10:12
Zinc mg/kg ND 25 0.54 08/16/16 10:12
LABORATORY CONTROL SAMPLE: 251443
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Aluminum mg/kg 1000 1060 106 80-120
Antimony mg/kg 10 9.7 97 84-120
Arsenic mg/kg 10 9.6 96 84-120
Barium mg/kg 10 10.2 102 85-120
Beryllium mg/kg 10 9.8 98 80-120
Boron mg/kg 10 10.1 101 80-120
Cadmium mg/kg 10 10 100 85-120
Calcium mg/kg 1000 1030 103 85-120

Date: 12/15/2016 11:42 AM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

LABORATORY CONTROL SAMPLE: 251443

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chromium mg/kg 10 10.2 102 85-120
Cobalt mg/kg 10 10.1 101 85-120
Copper mg/kg 10 10.3 103 85-120
Iron mg/kg 1000 1040 104 85-120
Lead mg/kg 10 10 100 83-120
Lithium mg/kg 10 10.1 101 80-120
Magnesium mg/kg 1000 1020 102 80-120
Manganese mg/kg 10 10.4 104 85-120
Molybdenum mg/kg 10 9.8 98 85-120
Nickel mg/kg 10 10.1 101 85-120
Potassium mg/kg 1000 1060 106 85-119
Selenium mg/kg 10 9.6 96 84-120
Silicon mg/kg 500 500 100 80-120 N2
Silver mg/kg 10 10.1 101 81-120
Sodium mg/kg 1000 1010 101 85-120
Strontium mg/kg 10 10.2 102 85-120
Thallium mg/kg 10 9.9 99 83-120
Titanium mg/kg 10 10.1 101 85-120
Vanadium mg/kg 10 10.3 103 81-120
Zinc mg/kg 10 10.1 101 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 251444 251445
MS MSD
2040649003  Spike Spike MS MSD MS MSD % Rec Max

Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Aluminum ma/kg 10500 926 943 15200 14600 509 434  80-120 4 20 M1
Antimony mg/kg ND 9.3 9.4 6.2 6.8 66 70 80-120 8 20 M1
Arsenic mg/kg 2.3 9.3 9.4 121 12.4 106 107 80-120 2 20
Barium mg/kg 133 9.3 9.4 132 177 -21 457 80-120 29 20 M1,R1
Beryllium mg/kg ND 9.3 9.4 10.2 104 108 107 80-120 2 20
Boron mg/kg 2.7 9.3 9.4 12.8 13.6 108 115 80-120 6 20
Cadmium mg/kg ND 9.3 9.4 9.4 9.8 101 102 80-120 3 20
Calcium ma/kg 1590 926 943 2430 2550 91 101 80-120 5 20
Chromium ma/kg 232 9.3 9.4 306 252 795 209 80-120 19 20 M1
Cobalt ma/kg 30.7 9.3 9.4 48.1 48.0 188 183 80-120 0 20M1
Copper mg/kg 31.0 9.3 9.4 42.1 40.8 119 104 80-120 3 20
Iron ma/kg 32100 926 943 41500 40800 1010 927 75-125 2 20M1
Lead ma/kg 20.9 9.3 9.4 32.0 30.8 120 105 80-120 4 20
Lithium ma/kg 5.3 9.3 9.4 171 16.9 128 122 75-125 2 20M1
Magnesium ma/kg 17100 926 943 17900 24700 96 808 80-120 32 20 M1,R1
Manganese mg/kg 520 9.3 9.4 563 593 467 776  75-125 5 20 M1
Molybdenum mg/kg ND 9.3 9.4 7.9 8.3 81 84 80-120 5 20
Nickel ma/kg 220 9.3 9.4 253 296 355 808 80-120 16 20 M1
Potassium mg/kg 519 926 943 1470 1480 103 102 80-120 1 20
Selenium mg/kg ND 9.3 9.4 6.8 7.4 71 76 80-120 8 20 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/15/2016 11:42 AM without the written consent of Pace Analytical Services, LLC. Page 50 of 125



QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

(504)469-0333

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 251444 251445
MS MSD
2040649003  Spike Spike MS MSD MS MSD % Rec Max

Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Silicon mg/kg 1310 463 472 1590 1680 61 79 75-125 6 20 M1,N2
Silver mg/kg ND 9.3 9.4 8.9 9.3 96 98 80-120 4 20
Sodium mg/kg 47.0 926 943 886 924 91 93 80-120 4 20
Strontium mg/kg 3.2 9.3 9.4 11.9 12.3 94 96 75-125 3 20
Thallium mg/kg ND 9.3 9.4 9.7 10.0 104 106 80-120 3 20
Titanium mg/kg 464 9.3 9.4 598 562 1450 1050 75-125 6 20 M1
Vanadium mg/kg 85.5 9.3 9.4 111 105 275 207 80-120 5 20M1
Zinc mg/kg 64.8 9.3 9.4 77.2 76.6 134 125 80-120 1 20 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/15/2016 11:42 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St.

Rose, LA 70087
(504)469-0333

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030
QC Batch: 60905 Analysis Method: EPA 6020
QC Batch Method:  EPA 3010 Analysis Description: 6020 MET
Associated Lab Samples: 2041030001, 2041030002, 2041030003
METHOD BLANK: 251659 Matrix: Water
Associated Lab Samples: 2041030001, 2041030002, 2041030003
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Aluminum mg/L ND 0.10 0.050 08/16/16 10:28
Antimony mg/L ND 0.0010 0.00050 08/16/16 10:28
Arsenic mg/L ND 0.0010 0.00050 08/16/16 10:28
Barium mg/L ND 0.0010 0.00050 08/16/16 10:28
Beryllium mg/L ND 0.0010 0.00050 08/16/16 10:28
Boron mg/L ND 0.0050 0.0025 08/16/16 10:28
Cadmium mg/L ND 0.0010 0.00050 08/16/16 10:28
Calcium mg/L ND 0.10 0.050 08/16/16 10:28
Chromium mg/L ND 0.0010 0.00050 08/16/16 10:28
Cobalt mg/L ND 0.0010 0.00050 08/16/16 10:28
Copper mg/L ND 0.0030 0.0015 08/16/16 10:28
Iron mg/L ND 0.10 0.050 08/16/16 10:28
Lead mg/L ND 0.0010 0.00050 08/16/16 10:28
Lithium mg/L ND 0.0010 0.00050 08/16/16 10:28
Magnesium mg/L ND 0.10 0.050 08/16/16 10:28
Manganese mg/L ND 0.0010 0.00086 08/16/16 10:28
Molybdenum mg/L ND 0.0030 0.0015 08/16/16 10:28
Nickel mg/L ND 0.0010 0.00050 08/16/16 10:28
Potassium mg/L ND 0.10 0.050 08/16/16 10:28
Selenium mg/L ND 0.0010 0.00050 08/16/16 10:28
Silicon mg/L ND 0.050 0.025 08/16/16 10:28
Silver mg/L ND 0.00050 0.00025 08/16/16 10:28
Sodium mg/L ND 0.10 0.050 08/16/16 10:28
Strontium mg/L ND 0.0010 0.00050 08/16/16 10:28
Thallium mg/L ND 0.00050 0.00025 08/16/16 10:28
Titanium mg/L ND 0.0010 0.00050 08/16/16 10:28
Vanadium mg/L ND 0.0050 0.0025 08/16/16 10:28
Zinc mg/L ND 0.0050 0.0025 08/16/16 10:28
LABORATORY CONTROL SAMPLE: 251660
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Aluminum mg/L 2 2.1 106 80-117
Antimony mg/L .02 0.020 99 85-115
Arsenic mg/L .02 0.020 100 83-115
Barium mg/L .02 0.020 101 85-115
Beryllium mg/L .02 0.020 99 80-116
Boron mg/L .02 0.020 101 80-120
Cadmium mg/L .02 0.021 103 85-115
Calcium mg/L 2 2.0 100 80-120

Date: 12/15/2016 11:42 AM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

LABORATORY CONTROL SAMPLE: 251660

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chromium mg/L .02 0.020 101 85-115
Cobalt mg/L .02 0.020 101 85-115
Copper mg/L .02 0.021 106 80-120
Iron mg/L 2 2.0 100 80-120
Lead mg/L .02 0.019 97 84-115
Lithium mg/L .02 0.020 101 80-120
Magnesium mg/L 2 2.0 99 80-120
Manganese mg/L .02 0.020 102 85-115
Molybdenum mg/L .02 0.020 101 81-115
Nickel mg/L .02 0.020 101 80-118
Potassium mg/L 2 1.9 93 80-120
Selenium mg/L .02 0.020 102 85-115
Silicon mg/L 1 0.98 98 80-120
Silver mg/L .02 0.020 100 80-115
Sodium mg/L 2 1.9 96 80-120
Strontium mg/L .02 0.020 101 80-120
Thallium mg/L .02 0.019 97 82-115
Titanium mg/L .02 0.021 103 80-120
Vanadium mg/L .02 0.020 100 81-115
Zinc mg/L .02 0.020 101 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 251661 251662
MS MSD
2041030001  Spike Spike MS MSD MS MSD % Rec Max

Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Aluminum mg/L 0.061J 2 2 1.6 1.6 78 78 80-120 1 20 M1
Antimony mg/L ND .02 .02 0.016 0.016 80 79 80-120 1 20M1
Arsenic mg/L 0.0062 .02 .02 0.017 0.017 54 53 80-120 0 20M1
Barium mg/L 0.034 .02 .02 0.051 0.051 84 84 80-120 0 20
Beryllium mg/L 0.00079J .02 .02 0.018 0.018 84 84 80-120 0 20
Boron mg/L 1.6 .02 .02 1.7 1.7 530 480 75-125 1 20M1
Cadmium mg/L ND .02 .02 0.014 0.014 72 72 80-120 1 20M1
Calcium mg/L 263 2 2 270 271 360 400 80-120 0 20M1
Chromium mg/L ND .02 .02 0.014 0.014 71 71 80-120 0 20 M1
Cobalt mg/L 0.086 .02 .02 0.10 0.10 74 76 80-120 0 20M1
Copper mg/L ND .02 .02 0.011 0.012 52 57 80-120 9 20M1
Iron mg/L 46.4 2 2 48.7 48.8 116 120 80-120 0 20
Lead mg/L ND .02 .02 0.016 0.016 79 79 80-120 0 20M1
Lithium mg/L 0.39 .02 .02 0.42 0.42 180 158 80-120 1 20M1
Magnesium mg/L 55.1 2 2 57.4 57.4 119 116  80-120 0 20
Manganese mg/L 7.9 .02 .02 8.1 8.1 825 1040 80-120 1 20 M1
Molybdenum mg/L ND .02 .02 0.010 0.010 51 51 80-120 0 20 M1
Nickel mg/L 0.17 .02 .02 0.18 0.18 78 80 80-120 0 20M1
Potassium mg/L 14.7 2 2 16.8 16.9 105 110 75-125 1 20
Selenium mg/L 0.00056J .02 .02 0.012 0.011 55 55 80-120 1 20M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/15/2016 11:42 AM without the written consent of Pace Analytical Services, LLC. Page 53 of 125



Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

(504)469-0333

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 251661 251662
MS MSD
2041030001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Silicon mg/L 9.1 1 1 10 10 94 92 75-125 0 20
Silver mg/L ND .02 .02 0.012 0.012 62 62 80-120 0 20M1
Sodium mg/L 64.7 2 2 67.6 67.8 144 153 75-125 0 20M1
Strontium mg/L 1.6 .02 .02 1.6 1.6 110 95 75-125 0 20
Thallium mg/L ND .02 .02 0.016 0.016 82 81 80-120 1 20
Titanium mg/L ND .02 .02 0.016 0.016 80 81 80-120 1 20
Vanadium mg/L ND .02 .02 0.014 0.014 69 69 80-120 0 20M1
Zinc mg/L 0.072 .02 .02 0.084 0.085 58 63 80-120 1 20 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/15/2016 11:42 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 54 of 125



QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333

Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

QC Batch: 61004 Analysis Method: EPA 8270 by SIM

QC Batch Method:  EPA 3546 Analysis Description: 8270/3546 MSSV PAH by SIM

Associated Lab Samples:

2041030004, 2041030005, 2041030006

METHOD BLANK:

252030
Associated Lab Samples:

Matrix: Solid

2041030004, 2041030005, 2041030006

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
2-Methylnaphthalene ug/kg ND 3.3 1.7 08/16/16 13:35
Acenaphthene ug/kg ND 3.3 1.7 08/16/16 13:35
Acenaphthylene ug/kg ND 3.3 1.7 08/16/16 13:35
Anthracene ug/kg ND 3.3 1.7 08/16/16 13:35
Benzo(a)anthracene ug/kg ND 3.3 1.7 08/16/16 13:35
Benzo(a)pyrene ug/kg ND 3.3 1.7 08/16/16 13:35
Benzo(b)fluoranthene ug/kg ND 3.3 1.7 08/16/16 13:35
Benzo(g,h,i)perylene ug/kg ND 3.3 1.7 08/16/16 13:35
Benzo(k)fluoranthene ug/kg ND 3.3 1.7 08/16/16 13:35
Chrysene ug/kg ND 3.3 1.7 08/16/16 13:35
Dibenz(a,h)anthracene ug/kg ND 3.3 1.7 08/16/16 13:35
Fluoranthene ug/kg ND 3.3 1.7 08/16/16 13:35
Fluorene ug/kg ND 3.3 1.7 08/16/16 13:35
Indeno(1,2,3-cd)pyrene ug/kg ND 3.3 1.7 08/16/16 13:35
Naphthalene ug/kg ND 3.3 1.7 08/16/16 13:35
Phenanthrene ug/kg ND 3.3 1.7 08/16/16 13:35
Pyrene ug/kg ND 3.3 1.7 08/16/16 13:35
2-Fluorobiphenyl (S) %. 82 22-119 08/16/16 13:35
Terphenyl-d14 (S) %. 84 30-149 08/16/16 13:35
LABORATORY CONTROL SAMPLE: 252031
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

2-Methylnaphthalene ug/kg 66.7 50.0 75 29-121
Acenaphthene ug/kg 66.7 52.9 79 36-115
Acenaphthylene ug/kg 66.7 47.1 71 35-115
Anthracene ug/kg 66.7 55.3 83 35-116
Benzo(a)anthracene ug/kg 66.7 45.5 68 27-115
Benzo(a)pyrene ug/kg 66.7 45.4 68 32-115
Benzo(b)fluoranthene ug/kg 66.7 46.6 70 33-115
Benzo(g,h,i)perylene ug/kg 66.7 46.7 70 30-115
Benzo(k)fluoranthene ug/kg 66.7 50.9 76 35-115
Chrysene ug/kg 66.7 50.0 75 30-115
Dibenz(a,h)anthracene ug/kg 66.7 48.0 72 30-121
Fluoranthene ug/kg 66.7 49.1 74 37-122
Fluorene ug/kg 66.7 47.8 72 36-115
Indeno(1,2,3-cd)pyrene ug/kg 66.7 47.7 72 31-117
Naphthalene ug/kg 66.7 54.1 81 33-115
Phenanthrene ug/kg 66.7 50.5 76 33-115
Pyrene ug/kg 66.7 47.8 72 22-115

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/15/2016 11:42 AM
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

LABORATORY CONTROL SAMPLE: 252031

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
2-Fluorobiphenyl (S) %. 85 22-119
Terphenyl-d14 (S) %. 73 30-149
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 252032 252033
MS MSD
2041030004  Spike Spike MS MSD MS MSD % Rec Max

Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
2-Methylnaphthalene ug/kg 2.3J 64.5 66.6 91.4 62.4 138 90 10-163 38 20 R1
Acenaphthene ug/kg 2.6J 64.5 66.6 271 73.5 417 107 10-157 115 20 M1,R1
Acenaphthylene ug/kg ND 64.5 66.6 60.1 57.8 93 87 10-137 4 20
Anthracene ug/kg ND 64.5 66.6 492 89.2 761 132 10-169 139 20 M1,R1
Benzo(a)anthracene ug/kg ND 64.5 66.6 638 88.4 987 131 10-154 151 20 M1,R1
Benzo(a)pyrene ug/kg ND 64.5 66.6 437 72.1 676 107 10-152 143 20 M1,R1
Benzo(b)fluoranthene ug/kg 2.1 64.5 66.6 579 78.8 894 115 10-156 152 20 M1,R1
Benzo(g,h,i)perylene ug/kg ND 64.5 66.6 278 58.1 430 87 10-127 131 20 M1,R1
Benzo(k)fluoranthene ug/kg ND 64.5 66.6 254 66.1 391 97 10-151 117 20 M1,R1
Chrysene ug/kg 2.5] 64.5 66.6 570 81.9 879 119 10-149 150 20 M1,R1
Dibenz(a,h)anthracene ug/kg ND 64.5 66.6 114 46.7 177 70 10-124 84 20 M1,R1
Fluoranthene ug/kg 8.0 64.5 66.6 1430 148 2210 210 10-180 163 20 M1,R1
Fluorene ug/kg 1.9 64.5 66.6 324 72.5 499 106 10-154 127 20 M1,R1
Indeno(1,2,3-cd)pyrene ug/kg ND 64.5 66.6 251 57.5 388 86 10-126 125 20 M1,R1
Naphthalene ug/kg 3.1 64.5 66.6 79.9 63.7 119 91 10-161 23 20R1
Phenanthrene ug/kg 5.8 64.5 66.6 1690 161 2610 233 10-172 165 20 M1,R1
Pyrene ug/kg 5.8 64.5 66.6 1160 124 1780 178 10-170 161 20 M1,R1
2-Fluorobiphenyl (S) %. 96 81 22-119
Terphenyl-d14 (S) %. 86 62 30-149

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St.

Rose, LA 70087
(504)469-0333

Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

QC Batch: 60996 Analysis Method: EPA 8270 by SIM

QC Batch Method:  EPA 3510 Analysis Description: 8270 Water by SIM MSSV

Associated Lab Samples:

2041030001, 2041030002, 2041030003

METHOD BLANK:

252002
Associated Lab Samples:

Matrix: Water
2041030001, 2041030002, 2041030003

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
2-Methylnaphthalene ug/L ND 0.10 0.051 08/15/16 15:02
Acenaphthene ug/L ND 0.10 0.050 08/15/16 15:02
Acenaphthylene ug/L ND 0.10 0.050 08/15/16 15:02
Anthracene ug/L ND 0.10 0.050 08/15/16 15:02
Benzo(a)anthracene ug/L ND 0.10 0.050 08/15/16 15:02
Benzo(a)pyrene ug/L ND 0.10 0.050 08/15/16 15:02
Benzo(b)fluoranthene ug/L ND 0.10 0.050 08/15/16 15:02
Benzo(g,h,i)perylene ug/L ND 0.10 0.050 08/15/16 15:02
Benzo(k)fluoranthene ug/L ND 0.10 0.050 08/15/16 15:02
Chrysene ug/L ND 0.10 0.050 08/15/16 15:02
Dibenz(a,h)anthracene ug/L ND 0.10 0.050 08/15/16 15:02
Fluoranthene ug/L ND 0.10 0.050 08/15/16 15:02
Fluorene ug/L ND 0.10 0.050 08/15/16 15:02
Indeno(1,2,3-cd)pyrene ug/L ND 0.10 0.050 08/15/16 15:02
Naphthalene ug/L ND 0.10 0.050 08/15/16 15:02
Phenanthrene ug/L ND 0.10 0.050 08/15/16 15:02
Pyrene ug/L ND 0.10 0.053 08/15/16 15:02
2-Fluorobiphenyl (S) %. 68 25-150 08/15/16 15:02
Terphenyl-d14 (S) %. 78 25-150 08/15/16 15:02
LABORATORY CONTROL SAMPLE: 252003
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

2-Methylnaphthalene ug/L 4 2.8 70 35-150
Acenaphthene ug/L 4 3.0 75 35-150
Acenaphthylene ug/L 4 2.7 68 35-150
Anthracene ug/L 4 35 87 35-150
Benzo(a)anthracene ug/L 4 3.0 76 35-150
Benzo(a)pyrene ug/L 4 3.0 75 35-150
Benzo(b)fluoranthene ug/L 4 3.1 7 35-150
Benzo(g,h,i)perylene ug/L 4 2.8 70 35-150
Benzo(k)fluoranthene ug/L 4 3.3 83 35-150
Chrysene ug/L 4 3.2 81 35-150
Dibenz(a,h)anthracene ug/L 4 2.8 70 35-150
Fluoranthene ug/L 4 3.1 78 35-150
Fluorene ug/L 4 2.8 71 35-150
Indeno(1,2,3-cd)pyrene ug/L 4 2.9 72 35-150
Naphthalene ug/L 4 2.9 72 35-150
Phenanthrene ug/L 4 3.2 80 35-150
Pyrene ug/L 4 3.2 80 35-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/15/2016 11:42 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

LABORATORY CONTROL SAMPLE: 252003

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
2-Fluorobiphenyl (S) %. 84 25-150
Terphenyl-d14 (S) %. 89 25-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F

St. Rose, LA 70087
(504)469-0333
QUALITY CONTROL DATA
Project: Black Warrior Riverkeeper
Pace Project No.: 2041030
QC Batch: 60958 Analysis Method: SM 2510B
QC Batch Method:  SM 2510B Analysis Description: 2510B Specific Conductance
Associated Lab Samples: 2041030001, 2041030002, 2041030003
METHOD BLANK: 251823 Matrix: Water
Associated Lab Samples: 2041030001, 2041030002, 2041030003
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Specific Conductance umhos/cm ND 1.0 1.0 08/12/16 11:53

LABORATORY CONTROL SAMPLE: 251824

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Specific Conductance umhos/cm 1410 1410 100 95-105
SAMPLE DUPLICATE: 251825
2041030001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Specific Conductance umhos/cm 1700 1710 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/15/2016 11:42 AM without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

QC Batch: 61164 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 2041030001, 2041030002, 2041030003

METHOD BLANK: 252533 Matrix: Water
Associated Lab Samples: 2041030001, 2041030002, 2041030003
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Total Dissolved Solids mg/L ND 10.0 10.0 08/16/16 16:30

LABORATORY CONTROL SAMPLE: 252534

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 100 96.0 96 80-120
SAMPLE DUPLICATE: 252535
2040950015 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 35.0 30.0 15 20
SAMPLE DUPLICATE: 252580
2040950012 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 90.0 90.0 0 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Project: Black Warrior Riverkeeper

Pace Project No.: 2041030

QC Batch: 60895 Analysis Method: SM 2540D

QC Batch Method:  SM 2540D Analysis Description: 2540D Total Suspended Solids

Associated Lab Samples:

2041030001, 2041030002

METHOD BLANK: 251625
Associated Lab Samples:

Matrix: Water

2041030001, 2041030002

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Total Suspended Solids mg/L ND 4.0 4.0 08/12/16 09:55
LABORATORY CONTROL SAMPLE: 251626
Spike LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Suspended Solids mg/L 100 90.0 90 80-120
SAMPLE DUPLICATE: 251627
2040957005 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Suspended Solids mg/L 3350 3120 7 20
SAMPLE DUPLICATE: 251628
2040991003 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Suspended Solids mg/L ND ND 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/15/2016 11:42 AM
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This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030
QC Batch: 60987 Analysis Method: SM 2540D
QC Batch Method:  SM 2540D Analysis Description: 2540D Total Suspended Solids
Associated Lab Samples: 2041030003
METHOD BLANK: 251939 Matrix: Water
Associated Lab Samples: 2041030003
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Total Suspended Solids mg/L ND 4.0 4.0 08/12/16 17:33
LABORATORY CONTROL SAMPLE: 251940
Spike LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Suspended Solids mg/L 100 91.0 91 80-120
SAMPLE DUPLICATE: 251941
2041030003 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Suspended Solids mg/L 6.0 6.0 0 20
SAMPLE DUPLICATE: 251942
2041080001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Suspended Solids mg/L 13.0 15.0 14 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/15/2016 11:42 AM
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This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

QC Batch: 325202 Analysis Method: ASTM D4239-05
QC Batch Method:  ASTM D4239-05 Analysis Description: ASTM D4239-05 Sulfur
Associated Lab Samples: 2041030001, 2041030002, 2041030003, 2041030004, 2041030005, 2041030006

SAMPLE DUPLICATE: 1801755

92308273001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sulfur % (w/w) 0.0427 0.0235 58 10 D6,N2
SAMPLE DUPLICATE: 1801804
92308817001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sulfur % (w/w) 0.116 0.0967 18 10 D6,N2

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

QC Batch: 59684 Analysis Method: EPA 300.0
QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions
Associated Lab Samples: 2041030004, 2041030005, 2041030006

METHOD BLANK: 251865 Matrix: Solid
Associated Lab Samples: 2041030004, 2041030005, 2041030006
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Fluoride mg/kg ND 25 0.44 08/17/16 10:15

LABORATORY CONTROL SAMPLE: 251866

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Fluoride mg/kg 50 47.7 95 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 251883 251884

MS MSD

2041030006  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Fluoride mg/kg ND 50 50 46.9 48.6 94 97 90-110 4 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087
(504)469-0333

QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

QC Batch: 61211 Analysis Method: EPA 300.0
QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions
Associated Lab Samples: 2041030001, 2041030002, 2041030003

METHOD BLANK: 252715 Matrix: Water
Associated Lab Samples: 2041030001, 2041030002, 2041030003
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Fluoride mg/L ND 0.10 0.10 08/17/16 15:00

LABORATORY CONTROL SAMPLE: 252716

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Fluoride mg/L 2 2.0 100 90-110
MATRIX SPIKE SAMPLE: 252718
2041173001 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Fluoride mg/L 3.2 50 48.5 91 90-110
SAMPLE DUPLICATE: 252717
2041173001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Fluoride mg/L 3.2 3.6 14 10 D6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Pace Analytical Services, LLC
1000 Riverbend Blvd - Suite F
St. Rose, LA 70087

QUALITY CONTROL DATA

Project: Black Warrior Riverkeeper
Pace Project No.: 2041030

(504)469-0333

QC Batch: 61039 Analysis Method: EPA 351.2
QC Batch Method:  EPA 351.2 Analysis Description: 351.2 TKN
Associated Lab Samples: 2041030004, 2041030005, 2041030006

METHOD BLANK: 252149 Matrix: Solid
Associated Lab Samples: 2041030004, 2041030005, 2041030006
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Nitrogen, Kjeldahl, Total mg/kg ND 50.0 50.0 08/16/16 17:01

LABORATORY CONTROL SAMPLE: 252150

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Nitrogen, Kjeldahl, Total mg/kg 525 507 97 80-120
MATRIX SPIKE SAMPLE: 252152
2041030004 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Nitrogen, Kjeldahl, Total mag/kg 451 241 640 79 75-125
SAMPLE DUPLICATE: 252151
2041030004 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Nitrogen, Kjeldahl, Total mg/kg 451 409 10 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
1000 Riverbend Blvd