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11, 2021, such that retrofit activity can be undertaken.

The enclosed demonstration prepared by Burns & McDonnell replaces the demonstration that was previously
submitted by Luminant to EPA on September 29, 2020. This demonstration addresses all of the criteria in 40
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EXECUTIVE SUMMARY

Luminant Generation Company LLC (Luminant) submits this request to the U.S. Environmental Protection
Agency (EPA) for approval of a site-specific alternative deadline to initiate retrofit or closure pursuant to
40 C.F.R. § 257.103(f)(1) for the Ash Pond Area and Permanent Disposal Pond 5 (PDP5) located at the
Martin Lake Steam Electric Station (Martin Lake). Luminant is requesting an alternative site-specific
deadline of June 29, 2022, for the Ash Pond Area, to allow for the continued placement of CCR and non-
CCR wastestreams in the Ash Pond Area while the remaining impoundments are sequentially retrofitted.
In addition, Luminant is requesting an alternative site-specific deadline of July 1, 2023, for PDP5, to allow
for the continued placement of CCR and non-CCR wastestreams in PDPS5 during the Ash Pond Area retrofit
project and thereafter to begin retrofit of PDP5 (if necessary following an EPA decision on an alternative
liner application and demonstration expected to be submitted for PDP5 under the Part B Rule prior to

November 30, 2020, and November 30, 2021, respectively).

Martin Lake is a three-unit 2,250-nominal megawatt coal-fired facility located near Tatum, Texas. Martin
Lake utilizes the Ash Pond Area (consisting of the East Ash Pond, West Ash Pond, and New Scrubber
Pond) and PDP5 to manage sluiced bottom ash, mill rejects, FGD blowdown and non-CCR wastestreams.
The various non-CCR wastestreams managed in the impoundments include air pre-heater wash water,
boiler non-chemical metal cleaning wastewater, boiler chemical cleaning wastewater, boiler blowdown and
boiler sump area flows, and miscellaneous wastewater processes and stormwater. Martin Lake recycles and
reuses wastewater stored in the impoundments as makeup water in the plant’s operational processes. As a
result, Martin Lake also utilizes the CCR surface impoundments to assist in maintaining the site’s water
balance. To ensure reliable generation and sufficient water storage for plant operations, and to minimize
discharge to meet the site’s aggressive mass limit of 17.5 pounds of selenium per calendar year into the
adjacent Martin Creek Reservoir (combined discharge of all outfalls except for the once-through cooling
water (Outfall 001) and discharges from the sewage treatment plant (Outfall 101)), the plant must have
access to operate all four of the site’s CCR surface impoundments from November through June, and must
operate a minimum of three out of the four CCR surface impoundments from July through October.
Therefore, Martin Lake has elected to sequentially retrofit its existing CCR surface impoundments, which
consists of removing CCR materials from the impoundment to be retrofitted, taking the impoundment out
of service and rerouting all wastestreams from the impoundment to the in-service impoundments, relining
the impoundment, returning the impoundment to service, and starting the next impoundment retrofit. The
retrofit for the East Ash Pond is complete, and Luminant is currently proceeding with the removal of CCR

to allow for retrofit of the West Ash Pond before moving to the New Scrubber Pond and potentially PDPS5.
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1.0 INTRODUCTION

On April 17, 2015, the Environmental Protection Agency (EPA) issued the federal Coal Combustion
Residual (CCR) Rule, 40 C.F.R. Part 257, Subpart D, to regulate the disposal of CCR materials generated
at coal-fueled electric generating units. The rule is being administered under Subtitle D of the Resource

Conservation and Recovery Act (RCRA, 42 U.S.C. § 6901 et seq.).

On August 28, 2020, the EPA Administrator issued revisions to the CCR Rule that require all unlined
surface impoundments to cease receipt of CCR and non-CCR waste and initiate closure by April 11, 2021,
unless an alternative deadline is requested and approved. 40 C.F.R. § 257.101(a)(1) (85 Fed. Reg. 53,516
(Aug. 28, 2020)). Specifically, owners and operators of a CCR surface impoundment may seek and obtain
an alternative closure deadline by demonstrating that there is currently no alternative capacity available on
or off-site and that it is not technically feasible to complete the development of alternative capacity prior to
April 11,2021. 40 C.F.R. § 257.103(f)(1). To make this demonstration, the facility is required to provide
detailed information regarding the process the facility is undertaking to develop the alternative capacity.
40 C.F.R. § 257.103(f)(1). Any extensions granted cannot extend past October 15, 2023, except an
extension can be granted until October 15, 2024, if the impoundment qualifies as an “eligible unlined CCR
surface impoundment” as defined by the rule. 40 C.F.R. § 257.103(f)(1)(vi). Regardless of the maximum
time allowed under the rule, EPA explains in the preamble to the Part A rule that each impoundment “must
still cease receipt of waste as soon as feasible, and may only have the amount of time [the owner/operator]

can demonstrate is genuinely necessary.” 85 Fed. Reg. at 53,546.

This document serves as Luminant’s Demonstration for a site-specific alternative deadline to initiate retrofit
or closure pursuant to 40 C.F.R. § 257.103(f)(1) for the CCR surface impoundments at the Martin Lake

Steam Electric Station (Martin Lake), located near Tatum, Texas, which include the following:

e Ash Pond Area:
o East Bottom Ash Pond (EAP)
o West Bottom Ash Pond (WAP)
o New Scrubber Pond (NSP)
e Permanent Disposal Pond 5 (PDP5) — this impoundment qualifies as an “eligible unlined CCR
surface impoundment” as defined under § 40 C.F.R. 257.53

To obtain an alternative closure deadline under 40 C.F.R. § 257.103(f)(1), a facility must meet the following

three criteria:
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1. §257.103(f)(1)(i) - There is no alternative disposal capacity available on-site or off-site. An
increase in costs or the inconvenience of existing capacity is not sufficient to support
qualification;

2. §257.103(f)(1)(ii) - Each CCR and/or non-CCR wastestream must continue to be managed in
that CCR surface impoundment because it was technically infeasible to complete the measures
necessary to obtain alternative disposal capacity either on or off-site of the facility by April 11,
2021; and

3. §257.103(f)(1)(iii) - The facility is in compliance with all the requirements of the CCR rule.

To demonstrate that the first two criteria above have been met, 40 C.F.R. § 257.103(f)(1)(iv)(A) requires

the owner or operator to submit a work plan that contains the following elements:

e A written narrative discussing the options considered both on and off-site to obtain alternative
capacity for each CCR and/or non-CCR wastestream, the technical infeasibility of obtaining
alternative capacity prior to April 11, 2021, and the option selected and justification for the
alternative capacity selected. The narrative must also include all of the following:

o An in-depth analysis of the site and any site-specific conditions that led to the decision to
select the alternative capacity being developed;

o An analysis of the adverse impact to plant operations if the CCR surface impoundment in
question were to no longer be available for use; and

o A detailed explanation and justification for the amount of time being requested and how it is
the fastest technically feasible time to complete the development of the alternative capacity.

e A detailed schedule of the fastest technically feasible time to complete the measures necessary for
alternate capacity to be available, including a visual timeline representation. The visual timeline
must clearly show all of the following:

o How each phase and the steps within that phase interact with or are dependent on each other
and the other phases;

o All of the steps and phases that can be completed concurrently;

o The total time needed to obtain the alternative capacity and how long each phase and step
within each phase will take; and

o At aminimum, the following phases: engineering and design, contractor selection, equipment
fabrication and delivery, construction, and start up and implementation.

e A narrative discussion of the schedule and visual timeline representation, which must discuss the

following:
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o  Why the length of time for each phase and step is needed and a discussion of the tasks that
occur during the specific step;

o  Why each phase and step shown on the chart must happen in the order it is occurring;

o The tasks that occur during each of the steps within the phase; and

o Anticipated worker schedules.

e A narrative discussion of the progress the owner or operator has made to obtain alternative
capacity for the CCR and/or non-CCR wastestreams. The narrative must discuss all the steps
taken, starting from when the owner or operator initiated the design phase up to the steps
occurring when the demonstration is being compiled. It must discuss where the facility currently
is on the timeline and the efforts that are currently being undertaken to develop alternative

capacity.

To demonstrate that the third criterion above has been met, 40 C.F.R. § 257.103(f)(1)(iv)(B) requires the
owner or operator to submit the following information:

e A certification signed by the owner or operator that the facility is in compliance with all of the
requirements of 40 C.F.R. Part 257, Subpart D;

e Visual representation of hydrogeologic information at and around the CCR unit(s) that supports
the design, construction and installation of the groundwater monitoring system. This includes all
of the following:

o Map(s) of groundwater monitoring well locations in relation to the CCR unit(s);
o Well construction diagrams and drilling logs for all groundwater monitoring wells; and
o Maps that characterize the direction of groundwater flow accounting for seasonal variations.

o Constituent concentrations, summarized in table form, at each groundwater monitoring well
monitored during each sampling event;

e A description of site hydrogeology including stratigraphic cross-sections;

e Any corrective measures assessment conducted as required at § 257.96;

e Any progress reports on corrective action remedy selection and design and the report of final
remedy selection required at § 257.97(a);

o The most recent structural stability assessment required at § 257.73(d); and

o The most recent safety factor assessment required at § 257.73(e).
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2.0 WORKPLAN

To demonstrate that the criteria in 40 C.F.R. § 257.103(f)(1)(i) and (ii) have been met, the following is a
workplan consisting of the elements required by § 257.103(f)(1)(iv)(A). This workplan documents that
there is no alternative capacity available on or off-site for each of the CCR and/or non-CCR wastestreams
that Luminant plans to continue to manage in the Martin Lake CCR surface impoundments and discusses
the options considered for alternative disposal capacity. As discussed in more detail below, Luminant has
elected to retrofit its existing CCR surface impoundments. The workplan provides a detailed schedule
for the retrofit project, including a narrative description of the schedule and an update on the progress
already made toward retrofit of the CCR surface impoundments. In addition, the narrative includes an
analysis of the site-specific conditions that led to the decision to retrofit the impoundments and an analysis
of the adverse impact to plant operations if Martin Lake were no longer able to use the CCR surface

impoundments.

2.1 No Alternative Disposal Capacity and Approach to Obtain Alternative
Capacity - § 257.103(f)(1)(iv)(A)(1)

Luminant owns and operates Martin Lake, a three-unit 2,250-nominal megawatt coal-fired facility located
near Tatum, Texas, that burns a mixture of locally mined lignite and Powder River Basin coal. Martin Lake
has four CCR surface impoundments (listed in Table 2-1) that receive both CCR and non-CCR
wastestreams. An aerial view of the Martin Lake site and the CCR surface impoundments can be found on
Figure 1 in Appendix A. The first three impoundments listed (EAP, WAP, and NSP) in Table 2-1 are part
of the Ash Pond Area referenced on Luminant’s CCR website. This area is equipped with a multi-unit
groundwater monitoring network. The fourth, PDP5, is located separately from the Ash Pond Area (as
shown in Figure 1 in Appendix A) and has its own groundwater monitoring network. As described in more
detail below, Martin Lake does not have alternate onsite or offsite storage capacity that would allow the
site to continue to operate safely with more than one CCR impoundment out of service at one time
(concurrent with summer peak operation) and maintain compliance with environmental permits and

obligations.
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Table 2-1: Martin Lake CCR Surface Impoundment Summary

Impoundment ]
CCR Surface Year Size (acres) / Com_plles
Impoundment | Placed in \Sltc;rage Lined? Lov::t?on Groundwater Status
Name Service olume

( feet) ! Restrictions?
acre-fee

East Bottom Assessment Monitoring was
Ash Pond 1977 96/125.8 No Yes initiated in June 2018. SSLs
(EAP) were identified for beryllium,
cobalt, and lithium in January

2019. The Assessment of

West Bottom corrective measures was
Ash Pond 1977 14.6 /232.6 No Yes completed in September 2019.
(WAP) Impoundment retrofit is

underway for source control,

while selection of the
groundwater remedy is
New Scrubber 1989 12.5/198.9 No Yes currently in the feasibility study
Pond (NSP) phase.

SSls have been identified with
successful Alternate Source

Permanent
Disposal Pond 2010 40/190.3 Yes? Yes Demonstrations completed in
5 (PDP5) 2018 and 2019. Remains in

Detection Monitoring.

Walues listed in Inflow Design Flood Control System Plan prepared by Pastor, Behling & Wheeler, LLC in October 2016.

2PDP5 was originally classified as lined per 40 C.F.R. § 257.71(a)(1)(i), which was subsequently vacated by the U.S. Court of Appeals
for the D.C. Circuit. This impoundment now qualifies as an eligible unlined CCR surface impoundment per § 257.53.

The Martin Lake facility is unique because it operates its CCR-related outfalls essentially as zero discharge
facilities to maintain a negative or neutral water balance for the plant. For Martin Lake’s CCR related
processes the term “water balance” means managing the inflow of water and wastewater into the

impoundments to equal or exceed the outflow(s). This is expressed as:
(S+ Al - (E+O+C) <0

Where: Sources (from reservoir and/or groundwater supply wells or rainfall)
Inventory (ponds, volume in process, etc.)
Evaporation (forced and natural)
Output (discharge)

Consumption (moisture in products)

Luminant 2-2 Burns & McDonnell




Martin Lake CCR Surface Impoundment
Extension Request Workplan

To achieve the negative/neutral water balance, Martin Lake utilizes the CCR surface impoundments, the
low volume wastewater retention pond, and the stormwater retention pond to assist in the storage and
management of all the remaining water process flows and stormwater on the plant site. These ponds are
inter-connected with pumps and piping systems to allow transport of the non-CCR wastestreams to the
CCR surface impoundments as make-up water. There are permitted outfalls for discharge from the
wastewater recycling plant (Outfall 201), stormwater retention pond (Outfall 301), low volume wastewater
pond (Outfall 401), and from the solid waste disposal area (Outfall 501); however, these outfalls typically
do not discharge and the wastewaters are used to support water reuse at the site. The existing site water
balance flow diagram is included in Appendix A of this demonstration (see Figure 2) and discussed further

in Sections 2.1.1-2.1.2.

The water recycling practices discussed above are both necessary and extremely beneficial from an
environmental perspective, minimizing both the discharge of wastewater into and the withdrawal of
freshwater from waters of the U.S. Recycling is also necessary because of several factors related to the
water quality limitations found in the facility’s TPDES wastewater permit. The most restrictive permit
requirement is a mass limit of 17.5 pounds for the discharge of selenium per calendar year (2 pounds per
rolling 30 days per the selenium monitoring program) into Martin Creek Reservoir, which means that the
volume of discharge is inverse to the concentration of selenium in the wastewater. The mass limit applies
at all Outfalls combined except for the once-through cooling water (Outfall 001) and discharges from the
sewage treatment plant (Outfall 101), which are discharged daily. Further, Outfall 301 (stormwater) and
Outfall 401 (low volume wastewater) have daily average limits for selenium of 0.02 and 0.05 parts per
million, respectively. Per the TPDES permit for Outfall 401, discharges are authorized only when
accumulations of wastewater exceed normal, safe operating water levels as a result of any one or

combination of the following:

e Recycle equipment outage, or
e Generating unit outage, or

e A rainfall event or consecutive events equal to or greater than the 10-year/24-hour rainfall event

Due to the combined selenium discharge limitation, and the restrictions on discharge from Outfall 401,
Martin Lake is generally limited to discharges of stormwater only via Outfall 301 when the ponds are
nearing their maximum capacity. This has not occurred in decades due to the recycling and reuse of

stormwater at the site as described further in the sections below.
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Rainfall: The largest single input into the site water balance is typically rainfall, which is generally
unpredictable for both frequency and volume. The Martin Lake facility is located near the eastern border
of Texas in a region known as the Piney Woods. This region is characterized by wet springs, then dry
summers with rainfall returning in the fall. The annual rainfall for the area can be highly variable from year
to year because of the inflow of the humid Gulf Coast air from the south, dry and/or cool frontal activity
from the north, and the occasional hurricane or tropical storm. Located ~12 miles from the nearest weather
station at the East Texas Regional Airport, and subject to locally heavy rainfalls, the Martin Lake facility
has monitored and recorded its own rainfall data since 1978. In the 41+ year site rainfall record (1978 —
September 2020), the average annual rainfall is 48.02 inches, with a minimum of 27.34 inches in 2010, and

a maximum of 74.40 inches in 2018.

The facility captures rainfall and runoff from approximately 180 acres of the plant site. This includes 97
acres of direct rainfall into the ponds and 83 acres from areas that have exposed materials such as coal or
other industrial activity, including the solids handling area, certain piping routes, secondary containments,
and buildings, roads, etc. Of the 83 non-pond acres, the runoff coefficient is normally estimated at 85%.
For a 1-inch rainfall, the Martin Lake site usually gains ~ 4.6 million gallons of water into its wastewater
management systems. This flow is collected in the low volume wastewater retention pond and stormwater
retention pond before being routed to the CCR surface impoundments onsite. Over an average year (e.g.,
~48 inches of rainfall), the site gains approximately 675-acre feet of water or 220 million gallons, which
depending on the volume and frequency of events, can at times utilize a significant portion of the total

operational volume of all ponds on-site.

For reference, the rainfall event most often identified as the standard for water management purposes is the
“10-year, 24-hour rainfall event,” as defined by the National Weather Service in Technical Paper No. 40,
“Rainfall Frequency Atlas of the United States,” May 1961. This flow statistically has a 10% chance of
occurring each year. For the Martin Lake site, the 10-year/24-hour event is estimated at 7.1 inches, which

equates to approximately 34 million gallons of runoff.

Reuse: The wastewater permit limitations at Martin Lake greatly inhibit the management of the captured
stormwater in an efficient manner. If it were possible for the site to discharge the captured stormwater in
real-time at the permitted daily average limit for selenium (i.e., 0.020 parts per million at Outfall 301), it
would reach the mass limit at approximately 105 million gallons, or <48% of the estimated average annual
rainfall; however, that same volume would have to be released slowly at 0.40 MGD over a period of 262
days to stay below the 2 pounds per rolling 30 days limitation in the selenium monitoring program.

Consequently, due to the discharge limits in the TPDES permit it is not considered feasible for Martin Lake
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to discharge this stormwater as it is collected (average monthly rainfall equates to 18 million gallons, with
a maximum allowable discharge equal to approximately 12 million gallons per month capped at the
maximum of 105 million gallons per year assuming the stormwater meets the selenium concentration and
any other applicable limits). The water must be incorporated into the site’s CCR surface impoundments to
provide adequate storage of this water, particularly during significant rain events that would overwhelm the
site stormwater and lignite area runoff ponds. Once this water is comingled with the CCR wastestreams, it
can no longer be discharged and must be reused within the plant process systems. It should also be noted
that since the stormwater is normally used for make-up to the various systems, that volume would have to

be replaced by freshwater.

Martin Lake does have the capability to treat its captured stormwater to a value well below the permitted
daily average concentration limit(s), but the treatment processes are physically limited to a rate that is
slower than the rate of use of the wastewater as make-up to the CCR systems (an approximately 250 gallons
per minute (gpm) treated product water rate vs. an estimated average make-up rate of 2,000 gpm with all
units online). The treatment process to produce the lowest selenium concentration achievable involves
utilization of multiple water treatment systems in a sequence. These include micro-filtration, reverse
osmosis, and demineralizers. This process, however, produces wastestreams of equal volume
(approximately 50% of the feed rate) that are essentially untreatable. Introduction of these high concentrate
wastestreams back into the wastewater inventory is counter-productive and limits the recycle uses to

consumption (i.e., the bottom ash and FGD systems).

Water Availability: The negative/neutral water balance method of operation has also become necessary

because of the limited availability of surface water in the State of Texas. Texas is a water rights state, and
surface water withdrawals and use are highly regulated. Groundwater is separate but similar issue, with

groundwater conservation also highly regulated.

Over the past several decades the addition of new pollution control devices has increased the water
consumption at the facility. The use of non-CCR wastewater and site stormwater as make-up to the CCR

systems has prevented the need for a large increase in the volume of freshwater needed.

Evaporation: Evaporation, both natural and forced, is another important component of a water balance.
Evaporation is the conversion of water from a liquid to a gas. This process is driven by the difference in
temperature between the water and the atmosphere and the surface area of the water exposed to the

atmosphere.
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Natural evaporation occurs at the ambient temperatures for both the water and the air where they interface
(i.e., a pond surfaces) and is basically the absorption of heat. Cloud cover is an important factor that slows
evaporation, and so is wind which usually enhances evaporation as the wind speed increases. Natural
evaporation is highly localized and changes daily, monthly and yearly. It is most often measured as “pan-
evaporation”, which is a measurement of the water lost from a “Class A evaporation pan”, as used by the
National Weather Service. Data from that apparatus cannot, however, be directly correlated to waterbodies
such as reservoirs or wastewater ponds because of several factors including wind exposure, water depth,
water clarity, and other siting conditions. For the Martin Lake site, historical experience has shown that

pond evaporation rates are approximately 75% of the Class A pan evaporation rate.

Forced evaporation is water that is consumed through a process due to contact or exposure to above ambient
temperatures. At Martin Lake, this is either in the form of hot gases through the FGD system or the hot ash
in the bottom ash system. The amount of water lost due to forced evaporation is dependent on operation of
the generating units and the amount of electricity produced. A generating unit operating at a 75% load
evaporates roughly 25% less than one operating at 100%, or a full load. This is because the unit is
consuming less fuel, producing less hot gas that goes through the FGD system and less ash to the bottom
ash system, both of which result in less forced evaporation. The Martin Lake site is dispatched by the
Electric Reliability Council of Texas (ERCOT), and the level or rate of generation (i.e., forced evaporation),
is set by the ERCOT system supply and demand. The changes in the rate of generation are variable, occur
in real time, and can have a range of several hundred megawatts over the course of a day. As an industry
standard (and consistent with historical calculations for the Martin Lake site), the forced evaporation rate

is approximately equal to one gpm per megawatt, or 60 gallons per megawatt hour.

Together, forced and natural evaporation is critical to the water balance at Martin Lake, representing the
highest demand and largest consumers of water and wastewater. It is most noticeable during the hot summer
season when all generating units are operating, both forced and natural evaporation rates are at their highest,

and wastewater inventories decline daily.

Other factors: The third component of water consumption is the percent moisture that is in the products
(e.g., bottom ash and scrubber solids or gypsum), that are either sold or properly disposed of in a landfill.
This is a relatively constant value, typically around 10 — 12 percent, with the total volume dependent on
amount of the materials that are disposed offsite. This is estimated at approximately 13 gpm and 119 gpm

for bottom ash and scrubber solids, respectively, in 2019.
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The low chloride content of the fuel used at the site is also an important factor in Martin Lake’s ability to
reuse its wastewater. Chlorides in the water of a mechanical or biological system can quickly become a
problem and damage the metallurgy of the FGD equipment requiring frequent purging of the water. The
low chlorides in the Martin Lake fuels help to maximize the reuse and recycling of the CCR system

wastewaters.

Water Management: Intensive water management is a practice to minimize the amount of stormwater that

is required to be captured and maximize the reuse of all water wastestreams produced at the site. This
practice also makes it possible to minimize the input of new freshwater to only what is needed for specific
processes, help to balance the equation, and avoid discharge of wastewater. At Martin Lake it requires
constant diligence since so many of the large inputs and consumptive uses are highly variable and controlled
by outside forces (e.g., rainfall, natural evaporation, and unit operation/generation (i.e., forced

evaporation)).

These factors allow the Martin Lake site to use its non-CCR wastewater (e.g., low volume wastewater,
boiler water treatment wastewater, lignite and coal pile runoff, captured stormwater, etc.) as sources of
make-up water. The wastewaters are continuously recycled into the CCR systems which are large
consumers of water, that require constant make-up, and that would otherwise require like volumes of

freshwater (surface and/or groundwater).

All of this has led Martin Lake to adopt the reuse of wastewater and captured stormwater as make-up to the
CCR systems in order to maintain the negative/neutral water balance. These practices are feasible at Martin
Lake because of three factors: a generally favorable climate (long, hot summers with high evaporation rate),
the use of low chloride fuel sources (lignite & western coal), and intensive wastewater management focused

on recycling and reuse of wastewater.

211 CCR Wastestreams

Luminant evaluated each CCR wastestream generated at Martin Lake (See Table 2-2). The existing site
water balance is included in Appendix A of this demonstration (see Figure 2). Fly ash is collected dry and
disposed in A-1 Area Landfill onsite, therefore it is not part of this extension request. For the reasons
discussed below in Table 2-2, the following CCR wastestreams must continue to be placed in the CCR

surface impoundments due to the lack of alternative capacity both on and off-site.
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Table 2-2: Martin Lake CCR Wastestreams

Estimated
Wasgecs:Fream A‘Il:ei;‘a”ge Description Luminant Notes
(MGD)
Operated as closed-loop The water in this system is recycled from the Ash
Bottom Ash system with CCR sluiced | Pond Area (with makeup from the onsite non-CCR
(and non- 13.14 to dewatering bins for ponds) or sent to PDP5 as required to maintain the
CCR mill ' solids removal before overall site water balance and avoid discharge of
reject) sluice collecting flow in Ash wastewater and site stormwater into Martin Creek
Pond Area for reuse. Reservoir.
Purged to thickeners.
Overflow returned to FGD Water from the NSP is currently recycled to the
system. Underflow can be FGD system through the wastewater recycling
routed to NSP but is facility. The intermittent purges of CCR solids from
typically routed to solid the system during upsets or maintenance events
4 waste handling system | cannot be routed to another location onsite outside
(3.3 as with solids removed and | the Ash Pond Area or PDP5. Prior to the April 11,
FGD overflow, hauled to A-1 Area 2021 deadline, Luminant will reroute the filtrate to
Blowdown 0.69as | Landfill. The filtrate (non- | the retrofitted EAP rather than the unlined NSP
underflow | CCR)is then returned to during normal operation; however, this
~and the NSP. Underflow can wastestream will be comingled with other flows
filtrate) be routed to PDP5 from that must be managed in the other unlined
the NSP when solid waste portions of the Ash Pond Area and PDP5 to
handling system is down prevent discharges that exceed the permitted
for maintenance or when limits.
upset conditions occur in
the process.

Since these wastestreams contain CCR material, they cannot be routed to any location onsite other than the
existing CCR surface impoundments and the volume is too large to be managed onsite in temporary tanks.
If 24 hours would provide sufficient residence time for the settling of the fine solids in these wastestreams,
approximately 650 frac tanks would be required to store and treat the bottom ash transport water and an
additional 35 frac tanks would be required for the FGD wastewater underflow (if the solids handling system
is down for maintenance). These tanks would cover approximately 10 acres of the site, and even if there
were enough flat area available with truck access for these tanks, they would require significant amounts
of interconnecting piping and an unacceptable amount of potential leaks. Furthermore, assuming a solids
content of 3% in the comingled wastestreams, approximately 20 of these frac tanks would need to be
removed and replaced each day. Per the effluent limits at 40 C.F.R. § 423.16(e)(1), the FGD wastewater
cannot be discharged offsite without significant pretreatment, for which the treatment systems currently do
not exist onsite and would take over two years to design and install. This treatment system is not required

for ELG compliance at Martin Lake and has not been initiated to date since Luminant plans to comply with
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ELG using our historical water management practices to maintain zero discharge of CCR wastestreams.
Per the limits at 40 C.F.R. § 423.16(g)(1), the bottom ash transport water cannot be disposed offsite.
Consequently, the options considered to install temporary tanks to store and reuse this wastewater onsite or
to install pipelines or mobilize trucking for offsite disposal of these CCR wastestreams is not considered a

feasible alternative at Martin Lake.

21.2 Non-CCR Wastestreams

Luminant evaluated each non-CCR wastestream placed in the Martin Lake CCR surface impoundments.

For the reasons discussed below in Table 2-3, each of the following non-CCR wastestreams must continue

to be placed in the CCR surface impoundments due to lack of alternative capacity both on and off-site.

Table 2-3: Martin Lake Non-CCR Wastestreams

Non-CCR Estimated ... .
Wastestream Average Flow Description Luminant Notes
(MGD)
Prior to the April 11, 2021 deadline,
Air Pre-Heater Luminant will reroute this wash water to
Wash Water Outage Only Wash water the retrofitted EAP; however, these
wastestreams will be sourced from or
—— comingled with other CCR
Boiler Non- \E)V:SE F\)’;ast:w;c;?ezre%%?cgnj wastestreams_that mus_t be managed in
Chemical Metal sluiced to dewateriﬁg bins for the other unlined portions of the Ash
Cleaning Outage Only solids removal before Pond Area and PDP5 to prevent
: . discharges that exceed the permitted
Wastewater collecting flow in Ash Pond limits
Area for reuse. )
Boiler Blowdown and Wash
Water (this is an estimate of
Boi water added to the system
oiler .
Blowdown and and doeslnot include recycled
. 0.186 portion of the CCR ) . ]
BOIIer Area Wastestreams in the Sumps PI‘IOI’ to the Aprll 1 1, 2021 dead“ne,
Sump FIOWS from hopper and bo”er Sea| Luminant W|” reroute these ﬂOWS to the
trough OVerﬂOWS which retroﬁtted EAP, hOWeVer, these
cannot be segregated) wastestreams will be comingled with
other CCR wastestreams that must be
Estimated flow of wash water | Managed in the other unlined portions
incorporated into Ash Pond of the Ash Pond Area and PDP5 to
. Area from boiler area and prevent discharges that exceed the
Miscelaneous 0.836 to FGD solids handling area permitted limits.
and Wash EAP/WAP, wash flows. The wastewater
W 0.438 to NSP permit does not allow these
ater
contact waste streams to be
routed to the Low Volume
Retention Pond (Outfall 401).
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Non-CCR
Wastestream

Estimated
Average Flow
(MGD)

Description

Luminant Notes

Misc. Process
Wastewater
(includes water
pumped from
Low Volume
Retention Pond
for Reuse)

Estimated at
0.448 (including
service water
contributions for
wash activities
and excluding
stormwater
contributions
which are
intermittent)

Includes, Demineralizer
Regeneration Flows, Reverse
Osmosis System Reject
Flows, Other Water
Treatment Wastewaters,
Miscellaneous Plant Drains
(wash water), and Oil Water
Separator discharge.

These flows are routed to the Ash Pond
Area (and potentially from the Ash Pond
Area to PDP5) via yard sumps and
drains. If these wastestreams are no
longer managed in the CCR
impoundments, major modifications to
the wastewater permit would be
required as well as the development of
additional storage and treatment
system capacity, extending the overall
compliance schedule.

The site is only able to purge low
volume wastewater via Outfall 401
under specific permit conditions
coincident with equipment/unit outages
and/or significant rain events (greater
than 10-yr/24-hr storm event).
Maximum flow would be at 0.16 MGD
after treatment to achieve the permitted
daily average selenium concentration
allowed, capped at an annual maximum
of 4.8 million gallons. Treatment of
these flows concentrates the
contaminants present in the CCR
impoundments and reduces the site’s
ability to discharge stormwater (due to
the combined 17.5-pound maximum
annual limit for selenium). The peak
flows from rain events cannot feasibly
be discharged based on this restriction,
and once comingled with CCR
wastestreams in the CCR
impoundments cannot be discharged at
all. The forced evaporation at the site
allows for reuse and elimination of this
wastewater faster than it can be
discharged and prevents the discharge
of selenium to the captive biological
species in the Martin Creek Reservoir
which is open to the public.
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Non-CCR Estimated
Average Flow Description Luminant Notes
Wastestream (MGD)

Captured Site

0.6 (based on
daily average of

These flows are routed to the Ash Pond
Area (and potentially from the Ash Pond
Area to PDP5) via yard sumps and
drains. If these wastestreams are no
longer managed in the CCR
impoundments, major modifications to
the wastewater permit would be
required as well as the development of
additional storage and treatment
system capacity, extending the overall

Stormwater_ average annual compliance schedule.

(falls directly in precipitation/run .
mpoundments | O captured; | Stormwater that fals directy | o, 0% QR SIRCTE T
or is pumped however, this in impoundments (97 acres) daily average éelenium concentration
from Low flow is or that is captured from solids allowed, capped at an annual maximum
Volume intermittent and handling area and the plant of 105 million gallons per year. The

R X has significant yard drains (83 acres) . :
etention and cak flow peak flows from rain events cannot
Stormwater P i feasibly be discharged based on this
Retention throsgﬁZUSt the restriction, and once comingled with
Ponds) year) CCR wastestreams in the CCR
impoundments cannot be discharged at
all. The forced evaporation at the site
allows for reuse and elimination of this
wastewater faster than it can be
discharged and prevents the discharge
of selenium to the captive biological
species in the Martin Creek Reservoir
which is open to the public.
2.1.3 Site-Specific Conditions Supporting Alternative Capacity Approach —

§ 257.103(f)(1)(iv)(A)(1)(i)

The four CCR surface impoundments at Martin Lake receive both the CCR sluice flows and the various
non-CCR wastestreams produced onsite. In addition to providing treatment for the reduction of total
suspended solids, the CCR impoundments are also a critical component in the management of the overall

site water balance as described in Section 2.1.

The design storage and operational capacity of the Martin Lake CCR impoundments are summarized in
Table 2-4. Each of these ponds, with the exceptions of PDP5 and the stormwater retention pond, require
approximately 40% of the design volume to operate (i.e., the “operational volume” in Table 2-4). This
volume is needed to provide suction to the pumps that recirculate the water back to the plant for re-use.

Accordingly, only approximately 60% of the design volume of these ponds is available to manage the
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inflow of water and wastewater into the ponds. The available storage capacity at any point in time is
impacted by the accumulation of solids in the impoundments, as well as the ever-changing amount of

stormwater and process water contained in the pond system.

Table 2-4: Summary of Pond Design Storage & Operational Capacity

Design Volume Operational

Impoundment (gal) Volume (gal)
EAP 43,000,000 25,800,000
WAP 70,000,000 42,000,000
NSP 58,000,000 34,800,000
PDP5* 66,000,000 66,000,000
Low Volume Retention Pond 49,550,000 29,730,000
Storm Water Retention Pond* 34,300,000 34,300,000
Total Capacity (gal) 320,850,000 232,630,000

* Surge ponds

Luminant considered the possibility of simultaneously retrofitting two ponds, but an evaluation of the
construction complexity, logistical and technical issues for scheduling for two ponds that physically share
many common utilities, many of the same dikes, the same roads, and the same access/egress points with
the adjacent pond that must remain in-service to support power plant operations, presented unacceptable
risk to operation of the generating units. It also presented significant water balance, water management,

and wastewater permit compliance risks, even under normal rainfall conditions.

The typical operation and management of the CCR ponds for the past several decades has been that one
pond is generally considered out-of-service to allow for solids removal. Ordinarily, it takes 6-8 months of
out-of-service time to complete solids removal. If additional work for maintenance or repairs is needed,

the out-of-service period is often extended.

If a pond is out-of-service for a simple clean-out, the clean-out operations can be stopped and the pond
quickly returned to service temporarily if necessary due to unplanned operational events or heavy rainfall;
however, if the pond requires liner repairs or replacement it is critical to the project to complete all the
necessary repairs or replacement before the pond is returned to service. This means that during a project
involving a liner retrofit, water balance becomes critical and sometimes requires extraordinary management

effort.
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Figure 2-1 below shows a five-year forecast of the pond levels onsite, assuming all ponds are in service.
This figure is based on the average annual rainfall (48 inches per year, distributed on an average monthly
basis), the last five years of average monthly generation (from EIA data), forced evaporation at one gpm
per megawatt (or 60 gallons per megawatt hour), natural evaporation at 75% of the Class A pan evaporation
rate for the pond areas, 50 million gallons per month of boiler blowdown, service water, and low volume
wastewater contributions (approximately 1.908 MGD excluding outage flows and stormwater per Table
2-3), pond storage volumes per Table 2-4, and using a starting pond available capacity consistent with
measurements at the site on October 20, 2020 (approximately 50% of the pond operational capacity
available). As shown, the minimum available pond capacity over the next few years is forecasted to be
approximately 48 million gallons in May of 2021, increasing to 73 million gallons in May of 2022, and 97
million gallons in May of 2023 (assuming all of the ponds are in service). Again, these reserve limits are
based on average rainfall only, but clearly demonstrate that removing even the smallest remaining CCR
impoundment from service for retrofit (the NSP at approximately 35 million gallons of operational volume)
significantly compromises the site’s storage capacity. Removing two impoundments from service
concurrently is not feasible based on average rainfall, historical average monthly evaporation, and the

estimated average plant process water contributions.
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Figure 2-1: Average Monthly Plant Water Balance vs Impoundment Storage Capacity

The current plan involves removing the WAP (70 million gallons of total volume) from service on July 5,

2021, at which point the site is forecasted to have 21 million gallons of remaining storage capacity (not
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including the WAP). Martin Lake intends to remove solids from the NSP concurrently with the WAP
retrofit; however, the NSP will not be removed from service and will remain available to receive additional
water as required to maintain the site water balance. If the site were to attempt to remove two ponds from
service simultaneously for retrofits, any number of single events such as an unplanned unit outage,
equipment failure for the one in-service pond, along with above average rainfall could very likely create
wastewater management issues that would require the temporary placement of wastewater back into one of

the ponds.

Average rainfall at the site for April through June is 13.12 inches (approximately 190 acre feet or 62 million
gallons of water). These wet months are also coincident with spring outages, representing some of the lower
forced evaporation rates for the site. Per Figure 2-1, these months represent the periods with the minimum
available storage capacity in the site pond system. The following summer months provide the best
conditions for earthwork construction, particularly pond work, and consequently, Martin Lake must
perform the retrofit activities in the summer months (ideally July through October) during periods with
reduced rainfall and peak unit operations. As described in Section 2.1, a 10-year 24-hour storm event at
Martin Lake (7.1 inches of rainfall) would contribute approximately 34 million gallons of stormwater runoff
which could not be discharged at a rate higher than 0.4 MGD (2 pounds per rolling 30 days per the selenium
monitoring program). If this event occurs at any point during the retrofit cycle, the plant’s ability to continue
operations without discharging would be compromised. Performing the retrofit operations sequentially to
have one pond out-of-service at any given time in the summer months provides the operational flexibility
and adequate pond space required for upset conditions, such as above average rainfall events or periods or

unscheduled unit shutdowns.

2.1.4 Impact to Plant Operations if Alternative Capacity Not Obtained —

§ 257.103(f)(1)(iv)(A)(1)(ii)

As indicated in Table 2-4 and Figure 2-1, removing any more than one of the CCR impoundments from
service would significantly reduce the storage capacity of the site pond system by over 30%. The remaining
impoundments onsite (low volume wastewater retention pond, and stormwater retention pond) do not
typically have space to independently store and/or treat a 10-year/24-hour rainfall event (due to water
already present in the ponds that are never emptied, and due to routine solids accumulation and
management) with more than one of the CCR ponds out-of-service. The loss of storage space from any one
CCR pond adds to the volume that must be handled by the remaining ponds. Any significant rainfall during
the period where more than one impoundment is out of service for retrofit construction would create

insurmountable water balance concerns and wastewater management/permit issues.
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In addition to the TPDES wastewater permit limitation on selenium (discussed in Section 2.1), there are
also other permit limitations that do not allow the reroute of certain non-CCR wastestreams from the CCR
ponds to the non-CCR ponds. From a risk and a wastewater compliance standpoint, it is basically untenable
to remove more than one of the CCR ponds at the same time while a generating unit is in operation. If the
plants were required to cease operation on April 11, 2021, to retrofit the impoundments and maintain CCR
compliance, the site’s evaporation capacity would be significantly reduced, the rainfall would overwhelm
the impoundments, and the site would be forced to discharge wastestreams in potential violation of the
permit. Consequently, the requested extension is necessary to allow continued operation of the plant during

the retrofit activities.

To maintain reliable generation and sufficient water storage to sustain zero discharge during average and
heavy rainfall events, the plant must operate a minimum of three out of the four CCR surface
impoundments.! Specifically, for the plant to continue operating and generating electricity during retrofit
work, the CCR impoundments will require sequential retrofitting to consist of diverting all wastestreams
from the impoundment to be retrofitted by pumping water to the other impoundments, removing CCR
materials (bottom ash or FGD solids) for disposal in the A-1 Area landfill, relining the impoundment,
returning the impoundment to service, and starting the next impoundment retrofit. All of this must take into

consideration typical and possibly atypical wet weather conditions.

21.5 Options Considered Both On and Off-Site to Obtain Alternative Capacity

As EPA explained in the preamble of the 2015 rule, it is not possible for sites that sluice CCR material to
an impoundment to eliminate the impoundment and dispose of the material offsite. See 80 Fed. Reg. 21,301,
21,423 (Apr. 17, 2015) (“[W]hile it is possible to transport dry ash off-site to [an] alternate disposal facility
that is simply not feasible for wet-generated CCR. Nor can facilities immediately convert to dry handling
systems.”). Luminant agrees with EPA in this assessment and confirms that off-site alternatives are not an
option for wet-generated CCR and wet-generated non-CCR wastestreams. At Martin Lake, all dry-handled
CCR wastestreams are currently disposed of in the A-1 Area landfill onsite. The wet-generated CCR
wastestreams are comingled with non-CCR wastestreams in the site impoundments and reused within the
plant process. If the excess comingled water generated at the site were able to be collected in tanks and
trucked offsite, approximately 250 trucks would be required per day driving an unknown distance across

rural Texas roads. This significant daily tanker truck volume would result in increased potential for safety

I As EPA recognized in the final rule, “[t]he Martin Lake circumstances are unique in that the facility plans to
retrofit four impoundments, and each retrofit must occur sequentially because the facility requires a minimum of
three impoundments to be operating at any one time in order for the plant to operate.” 85 Fed. Reg. at 53,528.
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and noise impacts and further increases in greenhouse gas emissions and carbon footprint. Furthermore, the
current ELG rules do not allow offsite discharge of FGD blowdown without pretreatment to meet the
effluent limits at 40 C.F.R. § 423.16(e)(1), for which treatment systems do not currently exist and would
likely take longer to install than the time expected to retrofit the remaining site impoundments. The ELG
rules (at 40 C.F.R. § 423.16(g)(1)) forbid the discharge of bottom ash transport water to publicly owned
treatment works (including the waters comingled with the bottom ash transport water). Consequently, there
are no feasible offsite-disposal options for the wet-generated wastestreams at Martin Lake. The only

feasible onsite alternatives involve continued use of the CCR surface impoundments at Martin Lake.

Martin Lake evaluated the construction of new impoundments as a potential solution for CCR compliance.
As shown on Figure 3 in Appendix A, Martin Lake is landlocked with the Martin Creek Reservoir located
on the north, east, and south sides of the plant. The western boundary is formed by residential properties
and mining operations as shown in Figure 3. Much of the site that is outside the floodplain is occupied with
critical infrastructure including the lignite/coal storage piles, the switchyard, transmission lines, railroad
lines, the solids handling area, and the existing site impoundments. The limited space and congestion in and
around the plant and the solids handling areas does not provide sufficient space for the construction of a
new pond(s) or temporary tanks to manage and store the CCR and non-CCR wastestreams. The other areas
adjacent to PDP5 are not considered technically feasible to support the construction of new impoundments
due to potential wetlands impacts, location restrictions concerns, proximity to the plant boundary and
adjacent private water supply wells, acquisition of water rights, and permitting concerns as noted on Figure
3 in Appendix A. Furthermore, additional impoundments would only increase the amount of stormwater

captured and managed on the site.

The other options considered for alternative disposal capacity of the wastestreams currently routed to the
Martin Lake CCR surface impoundments are summarized in Table 2-5. Additional details on the CCR and
non-CCR wastestreams included in this demonstration request are found in Table 2-2 and Table 2-3,

respectively.
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Table 2-5: Martin Lake Alternatives for Disposal Capacity

Alternative
Capacity
Technology

Average
Time
(Months)'

Feasible at
Martin
Lake?

Selected?

Luminant Notes

Conversion to
dry handling

33.8

Yes

No

A dry bottom ash conversion could be performed,;
however, the duration is expected to take longer
than the CCR impoundment retrofits and would

delay the removal of CCR materials from the
unlined impoundments until this conversion is
completed. Furthermore, Martin Lake would still
require large volumes of storage for the stormwater
and other non-CCR wastestreams onsite, which
would require the use of real estate currently
occupied by the CCR surface impoundments.

Non-CCR
wastewater
basin

235

No

No

This option only provides a partial solution since the
CCR wastestreams cannot be directed to non-CCR
basins. Furthermore, the volume of non-CCR
wastestreams and stormwater cannot be contained
within the non-CCR basins that exist onsite, and
cannot be fully discharged according to the mass
selenium limits in the discharge permit. Additional
ponds would increase the amount of stormwater
captured onsite, and there is not suitable real estate
onsite to construct additional non-CCR basins for
the storage of non-CCR wastestreams without
significant grading and permitting efforts that would
likely extend this average timeline estimated by
EPA (see Figure 3 in Appendix A).

Wastewater
treatment
facility

223

No

No

Due to Martin Lake practices for recycling water
within the plant, building a treatment system (such
as chemical precipitation, settling ponds, or
concrete tanks) to remove solids would not assist
with overall storage volume needs for stormwater
and process water management at the Martin Lake
site (hundreds of millions of gallons required). The
combined mass limit on selenium restricts the
potential to discharge this water to the adjacent
Martin Creek Reservoir, so water treatment alone
would not provide adequate compliance. The site
must capture and reuse the vast majority of its
wastewater and stormwater.
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Alternative Average | Feasible at
Capacity Time Martin Selected? Luminant Notes
Technology | (Months)! Lake?
There is not suitable real estate onsite to construct
a new CCR surface impoundment that could
manage and store the plant’s wastestreams (see
Figure 3 in Appendix A). The individual USACE 404
New CCR permitting activities associated with the remaining
surface 31 No No areas of the site (or the construction to fill the area
impoundment and provide adequate aquifer separation) are
expected to increase the average time estimated by
EPA. This option would also delay the removal of
CCR materials from the unlined impoundments until
this impoundment construction is completed.
] This alternative maintains required water storage
Retrofit of a onsite and accelerates the removal of CCR material
CCR surface 29.8 Yes Yes from the unlined impoundments earlier than all
impoundment other options considered.
Any multi-technology solution would require
Multiple hundreds of millions of gallons of storage for non-
technology 39.1 No No CCR wastestreams and stormwater management.
system This is not considered technically feasible at Martin
Lake as previously discussed.
Treatment and discharge of the water is not an
option for the wastestreams at Martin Lake due to
the combined mass limit on the discharge of
selenium from the Martin Lake outfalls. Luminant
would need to provide 35,000,000 gallons of
storage to replace the operational volume of the
smallest CCR impoundment onsite and allow for
continued operation while retrofitting two
Temporary Not impoundments simultaneously. Given the size of
treatment defined No No the wastestreams that would need to be managed
system and the non-CCR wastewater storage capacity

needed to replace the CCR surface impoundments
at Martin Lake, temporary treatment systems are
not practical. Luminant has chosen to focus on
implementing the necessary measures for the
retrofit of the Martin Lake CCR surface
impoundments rather than try to develop temporary
tank-based storage for all wastestreams.

'From Table 3. See 85 Fed. Reg. at 53,534.

21.6

Approach to Obtain Alternative Capacity

Due to the overall water management needs of the facility, including storage of CCR and non-CCR

wastestreams generated at the site, the only viable solution for alternative disposal capacity involves a

sequential retrofit of the existing CCR surface impoundments pursuant to the retrofit criteria in 40 C.F.R.
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§ 257.102(k). As discussed in more detail in Section 2.1.5 and shown in Figure 3 in Appendix A, there is
not enough site footprint available to construct a new CCR surface impoundment outside the boundary of
the existing impoundments, and even if dry bottom ash handling systems were installed at Martin Lake, the
plant would continue to require the surface area and the volume of the existing impoundments for
evaporation and water management at the site. Consequently, even if a dry bottom ash handling system was
installed, a similar retrofit activity (removal of CCR material and installation of a new liner system) to
manage non-CCR wastestreams would still be required and the dry ash conversion project would likely

only extend the schedule required for the overall project.

As shown on the schedule in Appendix B, Luminant has been taking steps to address the CCR surface
impoundments at Martin Lake since 2015. Luminant hired Burns & McDonnell to evaluate the steps
necessary to comply with the CCR Rule published in April 2015. Burns & McDonnell also evaluated the
overall plant water balance to estimate the impacts associated with taking impoundments out of operation
during various operational scenarios. Luminant cannot remove more than one of its CCR surface

impoundments from service at a time to perform retrofit activities (see Section 2.1.4).

Luminant installed monitoring wells in September of 2015 and performed background groundwater
sampling from October of 2015 to December of 2016. During this time, several engineering firms assisted
Luminant in preparing the required CCR compliance documentation, which Luminant posted on its public
CCR website. Key information is summarized in Table 2-1. As indicated in Luminant’s CCR compliance
documents, the Martin Lake CCR impoundments comply with the location restrictions, the required safety
factors and stability assessments were satisfied, and the impoundments were deemed to be low hazard

facilities.

In February 2019, after beryllium, cobalt, and lithium were first identified at statistically significant levels
(SSL) above the groundwater protection standards (GWPS), Luminant issued an RFP for engineering
services to support the retrofit activities of the Ash Pond Area. HDR was awarded the scope to evaluate
retrofit alternatives and design the selected solution. HDR investigated alternatives to perform the retrofit
as follows:

1. Retrofit the EAP, Subdivide and Retrofit the WAP, and Decommission the NSP

2. Retrofit the EAP, Subdivide and Retrofit the NSP, and Decommission the WAP

3. Retrofit the EAP, WAP, and NSP (maintaining the existing footprint/storage capacity)

4. Retrofit the EAP, Subdivide and Retrofit the WAP, and Cap-in-Place the NSP
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Each alternative, except for Alternative 3, requires elimination of a portion of the CCR surface
impoundment area available to the plant, which would reduce the water storage capacity and result in water
balance issues, as summarized in Section 2.1.4. Each alternative, except for Alternate 3, also requires
construction of intermediate berms within the CCR impoundment footprint, which would extend the
permitting and construction schedule for the project and further reduce the usable volume of the
impoundments. Consequently, Luminant has selected Alternative 3 to retrofit all three impoundments in
the Ash Pond Area in sequence. Each of these impoundments are currently lined with a 4” concrete
revetment mat, two layers of HDPE geomembrane material that sandwich a drainage net or geocomposite
material, and various thicknesses of underlying clay soils. As discussed in the retrofit plan prepared by
HDR pursuant to 40 C.F.R. § 257.102(k), and posted to Luminant’s CCR website, the retrofit project
includes leaving this existing liner system in place and retrofitting in the following general sequence for
each impoundment, beginning with the EAP in 2020, and then progressing to the WAP in 2021 and the
NSP in 2022:

e Remove any CCR material, rocks, and other sediment from the pond. The material will be loaded
on railcars for transport to the Martin Lake A-1 Area Landfill.

o (lean the existing concrete revetment mat surface, by washing with water from the adjacent
operating ponds and returning both the wash water and sediment to the operating ponds.

e Load and haul general soil fill material from the Owner’s stockpile located at Liberty Mine. This
stockpile is located approximately 4.5 miles from the Ash Pond Area. This pile may be relocated
as required to support mining operations.

e Place the general fill material over the existing concrete revetment to a depth of at least six (6)
inches, nominally compact it, and smooth roll to finish the installation. This material will provide
the soil buffer/grading layer above the existing concrete surface as referenced in the facility
retrofit plan.

o Install a composite liner system including a geosynthetic clay liner (GCL) with a maximum
hydraulic conductivity of 1 x 10 cm/sec overlain by a 60-mil high-density polyethylene (HDPE)
geomembrane, as specified in 40 C.F.R. § 257.70(b).

As shown in Table 2-4, PDP5 provides a significant amount of the excess site storage capacity and must be
used to receive CCR and non-CCR wastestreams during the retrofit of the Ash Pond Area. Once the Ash
Pond Area is retrofitted and returned to service, PDP5 may be retrofitted beginning in July of 2023
(following the wet spring months and spring outage season that requires increased water storage capacity
compared to the summer months at Martin Lake) or, alternatively, PDP5 may qualify for the alternate liner

demonstration under the Part B CCR Rule.

Luminant 2-20 Burns & McDonnell



Martin Lake CCR Surface Impoundment
Extension Request Workplan

21.7 Technical Infeasibility of Obtaining Alternative Capacity prior to April 11,
2021

Luminant began designing the retrofit of the Ash Pond Area impoundments in early 2019. The retrofit of
the first of three impoundments (EAP) was completed in early October 2020. The remaining two
impoundments within the Ash Pond Area will be completed sequentially after the first retrofit is complete,
and Luminant and its contractors are anticipating this work to be completed for one pond in each calendar
year. PDP5 will be retrofitted with a composite liner following completion of the Ash Pond Area retrofit
(unless it qualifies for an alternate liner demonstration under the future Part B Rule). No more than one
impoundment can be removed from service at a time without reducing the site water storage capacity below
the necessary minimum levels for continued intermittent operation without discharge from the site pond
system, and additional storage and treatment system capacity would need to be installed and the discharge
permit modified if continued discharge were required. Consequently, it is not possible to implement the

measures discussed above in a way that would likely be successful by April 11, 2021.2

2.1.8 Justification for Time Needed to Complete Development of Alternative
Capacity Approach — § 257.103(f)(1)(iv)(A)(1)(iii)

The schedule for developing alternative disposal capacity is described in more detail in Sections 2.2 and
2.3. The milestones for progress are summarized in Table 2-6 below. Luminant is requesting an alternative
site-specific deadline of June 29, 2022, for the Ash Pond Area, to allow for the continued placement of
CCR and non-CCR wastestreams in the Ash Pond Area while the remaining impoundments are retrofitted.
In addition, Luminant is requesting an alternative site-specific deadline of July 1, 2023, for PDP5, to allow
for the continued placement of CCR and non-CCR wastestreams in PDP5 during the Ash Pond Area retrofit
project and thereafter to initiate retrofit of PDPS5 (if necessary following an EPA decision on the alternate
liner application and demonstration expected to be submitted for PDP5 under the Part B Rule prior to
November 30, 2020, and November 30, 2021, respectively). As discussed above in Section 0, the primary
factor affecting the time needed to complete the retrofit project at Martin Lake is the fact that the facility
was designed and experience has shown that no more than one impoundment at a time can be removed
from service at a time. The removal of an impoundment for retrofit activities must occur in the summer
months, when historically the rainfall volumes are reduced coincident with peak unit operations and
evaporation capacity; therefore minimizing the facility’s water storage requirements and minimizing the

potential discharge from the facility (as well as any potential exceedances of the permitted selenium limit).

2 As EPA recognized in the final rule, “[t]he Agency intends for unique circumstances like Martin Lake to be
addressed through the alternative closure provisions of the final rule.” 85 Fed. Reg. at 53,528.
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If Luminant were to consider alternative temporary solutions to allow for more than one impoundment to
be removed from service at a time, such a measure would require the use of approximately 1,700 frac tanks
to provide similar storage capacity to the operational volume of the smallest impoundment requiring retrofit
onsite (the NSP at 34.8 million gallons) simultaneously with the WAP or with PDP5. These tanks would
cover over 25 acres of the site, and even if there were enough flat area available with truck access for these
tanks, they would require significant amounts of interconnecting piping and an unacceptable number of
potential leaks. Furthermore, assuming a solids content of 1% in the comingled wastestreams,
approximately 17 of these frac tanks would need to be removed and replaced each day. Luminant expects

considerable challenges with removing the solids from these frac tanks at the site landfill.

Because of the high risk of leakage from the tank piping and the need for daily tank removal and
replacement due to solid accumulation, the tank site would cover at least 25 acres plus an estimated 10
acres for the roads and pipeline corridors to and from the tank array. As a result, at least 35 acres of
controlled stormwater drainage (~45 million gallons) would have to be added to the current 180 acres that
is managed in the ponds. Temporary tanks for storage of millions of gallons of stormwater are not
considered technically feasible to mobilize and allow for simultaneous retrofit of two site impoundments.
Consequently, Luminant believes this requested schedule showing sequential annual retrofits for each of
the remaining two (or potentially three) CCR surface impoundments onsite represents the fastest technically
feasible timeframe for compliance at Martin Lake, and these durations are consistent with EPA’s
assessment that 12 months accurately reflects the amount of time needed to retrofit a single surface

impoundment. See 85 Fed. Reg. at 53,529.

Table 2-6: Retrofit Project Progress Milestones

Year or Progress

Reporting Period Status Milestone Description Luminant Notes

Evaluate retrofit

scenarios, Luminant began design of the retrofit
2019 Completed Complete Design solution in early 2019.
Activities
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Year or Progress

Reporting Period Status Milestone Description Luminant Notes
Bid and Award
construction contract for
EAP retrofit, complete the
EAP retrofit, begin CCR
removal from the WAP, The construction of the first pond retrofit
2020 Completed submit Demonstration (EAP) has been completed as of early
under 257.103(f)(1) October 2020.
requesting extension of
the deadline to cease
placing wastestreams into
Ash Pond Area and PDP5
The WAP will remain in service during CCR
removal to receive excess rainfall and
prevent unnecessary discharge until late
June 2021. On July 5, 2021, flows will
cease to the WAP and will be routed to the
Bid and Award retrofitted EAP and the unlined NSP, and
construction contract for PDPS will remain in service to continue to
April 30, 2021 Scheduled | WAP retrofit, Continue provide storage capacity for excess CCR
removal of CCR from and non-CCR wastestreams and
WAP stormwater. In the event the site
experiences heavy rain events during the
unit outages when the WAP is scheduled to
be retrofitted, temporary use of the WAP for
wastewater or stormwater storage may be
necessary.
Complete removal of The WAP construction is forecasted to be
CCR from WAP, completed within calendar year 2021.
Complete construction of | Concurrent with the WAP retrofit, NSP CCR
October 31,2021 | Scheduled | WAP retrofit (other than removal operations will be initiated;
punchlist items), Begin however, the NSP will remain in service to
Dewatering/CCR receive excess rainfall and prevent
Removal from NSP unnecessary discharge until late June 2022.
On June 29, 2022, flows will cease to the
NSP and will be routed to the retrofitted
EAP and WAP. PDP5 will remain in service
] to continue to provide storage capacity for
Continued CCR Removal | gxcess CCR and non-CCR wastestreams
April 30, 2022 Scheduled from NSP’_ Bid and Award and stormwater. In the event the site
construction contract for | experiences heavy rain events during the
NSP retrofit planned unit outages prior to when the NSP
is scheduled to be retrofitted, the temporary
use of the NSP for wastewater or
stormwater storage may be necessary.
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Year or Progress
Reporting Period

Status

Milestone Description

Luminant Notes

Luminant is projecting that retrofit activities
for the Ash Pond Area can be completed by
November 1, 2022.This is subject to delays

primarily associated with the unknown
. efficiency of dewatering/dredging of
Complete construction of | scrubber solids from the NSP. At this point,
October 31, 2022 | Scheduled | \SP retrofit and begin flows will be concentrated to the retrofitted
potential detailed design Ash Pond Area and Luminant will begin
for PDP5 retrofit removing CCR material from PDP5 if
required; however, PDP5 must remain in
service to receive excess rainfall and
prevent unnecessary discharge until July 1,

2023.
TBD
(depends PDP5 would cease receiving all
on _ _ wastestreams on July 1, 2023, and begin
July 1, 2023 alternate Begin retrofit for PDPS | retrofit if it does not qualify for alternate liner

liner status demonstration.

under Part

B Rule)

2.2 Detailed Schedule to Obtain Alternative Disposal Capacity -
§ 257.103(f)(1)(iv)(A)(2)
The required visual timeline representation of the schedule is included in Appendix B of this demonstration

and described further in Section 2.3 below.

2.3 Narrative of Schedule and Visual Timeline - § 257.103(f)(1)(iv)(A)(3)

The third section for the workplan is a “detailed narrative of the schedule and the timeline discussing all
the necessary phases and steps in the workplan, in addition to the overall timeframe that will be required to
obtain capacity and cease receipt of waste.” 85 Fed. Reg. at 53,544. As EPA explained in the preamble to
the Part A rule, this section of the workplan must discuss “why the length of time for each phase and step
is needed, including a discussion of the tasks that occur during the specific stage of obtaining alternative
capacity. It must also discuss the tasks that occur during each of the steps within the phase.” 85 Fed. Reg.
at 53,544. In addition, the schedule should “explain why each phase and step shown on the chart must
happen in the order it is occurring and include a justification for the overall length of the phase” and the
“anticipated worker schedule.” 85 Fed. Reg. at 53,544. EPA notes the overall “discussion of the schedule
assists EPA in understanding why the time requested is accurate.” 85 Fed. Reg. at 53,544.
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As described in Section 2.1.6, the CCR surface impoundments must be retrofitted sequentially, with no
more than one impoundment undergoing retrofit at any point in time, and preferably during the summer
months while the units are operating and evaporating any excess water that could accumulate. These periods
require the least total water storage capacity to maintain zero discharge operations at the site. This start date

is subject to delays caused by significant rain events as well as any prolonged outages at the plant.

Based on the estimated durations shown in Appendix B, each impoundment retrofit will require a minimum
of one construction season for completion. The following paragraphs outline the scope required for the
retrofit of each impoundment in the Ash Pond Area. The design drawings, which include additional scope
definition for each impoundment, are included in Appendix C (EAP), Appendix D (WAP), and Appendix
E (NSP). The design for the PDP5 retrofit will be completed if necessary following the determination of
the facility’s alternate liner status under the Part B Rule. The construction activities for the PDP5 retrofit
are not included within this Demonstration as they will occur after the requested alternative deadline for
PDP5 (if retrofit is necessary following EPA’s review of PDP5’s alternate liner status under the Part B
Rule).

EAP Retrofit Activities: As noted on the schedule in Appendix B, the construction for the EAP retrofit has

been completed; however, the sequence of activities is included in this narrative as it provides context for
the remaining facilities that will rely on similar activities and sequence to this completed project. Luminant
removed nearly all the CCR material in 2019. The durations shown on the project schedule match both the
estimates developed by the selected construction contractor and experienced on the EAP retrofit. These
durations are based on an average work schedule of six days per week, are subject to delays caused by
significant rain events, and are based on the following scope of work which must be performed in the

sequence listed below:

e Contractor shall order necessary materials and mobilize to the site. The lead time for the liner
materials and the piping are shown on the Appendix B schedule and are based on feedback from
suppliers and confirmed by the construction contractor.

e Contractor shall remove any remaining CCR material, rocks, and sediment from the EAP, and haul
and stockpile this material at the Decant Basin. Luminant will load the stockpiled material onto rail
cars for disposal at the Martin Lake A-1 Area Landfill. This effort is referred to as Site Preparation
on the Appendix B schedule.

o Contractor shall use water from the adjacent WAP or NSP to wash remaining CCR material off the
sides and floor of the EAP and remove the material. The existing revetment mat within the EAP

will be visually inspected to confirm CCR material, rocks and sediment have been removed.
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e Contractor shall load and haul general soil fill material from the stockpile located at Liberty Mine.
This stockpile is located approximately 4.5 miles from the EAP. Contractor shall place the general
fill material over the existing concrete revetment to a depth of at least six (6) inches, nominally
compact it, and smooth roll to finish the installation.

e Contractor shall load and haul general soil fill material from the stockpile located at Liberty Mine
to the location identified as the “Temporary Stockpile Location” south of PDP 5 (see Appendix C
Drawings). Upon completion, Contractor shall seed the stockpile and install erosion control
measures, such as silt fencing, at the stockpile. The stockpiled material, either from the mine or this
temporary location, will be used to support the subsequent WAP and NSP retrofit activities.

e Contractor shall install a GCL over the sides and floor of the EAP and secure it in a perimeter
anchor trench.

o Contractor shall install a 60-mil HDPE liner directly on the GCL and secure it in a perimeter anchor
trench. This occurred at the same time as the GCL placement, lagging slightly behind it but
overlapping. Consequently, these activities are shown on the same timeline in Appendix B. As
shown in Appendix C, the GCL and the membrane are also attached to piping (air vents and
dewatering line) with pipe boots and are battened to the concrete structures within the impoundment
during this installation period.

e Contractor shall modify the existing 48-inch suction line on the south end of the pond by increasing
the screened area as shown in the plans (see Appendix C Drawings). This activity is complete.

e Contractor shall install all 12-inch HDPE pipe as shown in the plans. Each pipeline will start at its
corresponding isolation valve previously installed by Luminant. This work has been completed so
the new lines can be placed into service prior to returning any water to the EAP and to allow for
full function of the plant recycle systems once the WAP and eventually NSP are removed from
service for retrofitting. As shown in Appendix C, this piping is anchored to a concrete slab that is
tied into the new EAP impoundment liner and will not create a new liner penetration.
Approximately 5,400 linear feet of piping was rerouted or added as part of this project.

o The Contractor shall pump off stormwater as necessary from the EAP to the WAP during
construction. This is an ongoing activity that will be required following each rain event during the
construction period. Consequently, it is not shown on the construction schedule.

e Upon completion, Luminant will resume operation of the EAP by transferring a portion of the water

from the WAP so CCR material removal efforts can progress more efficiently at that facility.

WAP Retrofit Activities: As noted on the schedule in Appendix B, the design is completed for the WAP

retrofit; however, the construction contract has not been bid or awarded at this time. This procurement effort
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will be completed in time to support construction of the WAP retrofit (planned for July 2021), after the
spring rainfall periods when the storage capacity required at Martin Lake is reduced by the peak summer
operation of the generating units. Luminant began removing a majority of the CCR material during the
2020 summer operational period and those efforts are continuing; however, any significant rain events that
occur in the fall of 2020 through the spring of 2021 may need to be diverted to the WAP as required. The
remaining durations shown on the project schedule are based on the estimated durations and work schedule
received from the EAP construction contractor and have been adjusted based on the estimated quantity
differences between the EAP and the WAP. The WAP retrofit includes the following scope of work, which

must be performed in the sequence listed below:

e Contractor shall order necessary materials and mobilize to the site.

e Contractor shall remove any remaining CCR material, rocks, and sediment from the WAP, and
haul and stockpile this material at the Decant Basin. Luminant will load the stockpiled material
onto rail cars for disposal at the Martin Lake A-1 Area Landfill.

o Contractor shall use water from the adjacent EAP or NSP to wash remaining CCR material off
the sides and floor of the WAP and remove the material. The WAP will be visually inspected to
confirm CCR material, rocks and sediment have been removed.

e Contractor shall load and haul general soil fill material from the stockpile, which will have been
relocated adjacent to PDP5. Contractor shall place the general fill material over the existing
concrete revetment to a depth of at least six (6) inches, nominally compact it, and smooth roll to
finish the installation. This activity must be completed after the existing revetment mat is
inspected and confirmed to be free of CCR material but before the liner system can be placed.

o Contractor shall install a GCL over the sides and floor of the WAP and secure it in a perimeter
anchor trench.

e Contractor shall install a 60-mil HDPE liner directly on the GCL and secure it in a perimeter
anchor trench. This will occur at the same time as the GCL placement, lagging slightly behind it
but overlapping. Consequently, these activities are shown on the same timeline. As shown in
Appendix D, the GCL and the membrane will also be attached to piping (air vents and standpipe)
with pipe boots and will be battened to the concrete structures within the impoundment during
this installation period.

o The Contractor shall pump off storm water as necessary from the WAP to the EAP during
construction. This is an ongoing activity that will be required following each rain event during the

construction period. Consequently, it is not shown on the construction schedule.

Luminant 2-27 Burns & McDonnell



Martin Lake CCR Surface Impoundment
Extension Request Workplan

e Upon completion, Luminant will post the required notification of retrofit completion and resume
operation of the WAP, likely by transferring the water from the NSP so that CCR material

removal efforts can progress more efficiently at that facility.

NSP Retrofit Activities: As noted on the schedule in Appendix B, the design is completed for the NSP

retrofit; however, the construction contract has not been bid or awarded at this time. This procurement effort
will be completed in time to support construction of the NSP retrofit beginning approximately July 2022,
when the storage capacity required at Martin Lake is reduced by the peak summer operation of the
generating units. Luminant will begin removing the CCR material during the summer 2021 operational
period and the impoundment will be dewatered once the WAP is placed into service; however, any
significant rain events that occur through the spring of 2022 will be diverted to the NSP as required to
prevent discharge from the site. The durations shown on the project schedule are based on the estimated
durations and work schedule developed by the EAP construction contractor and have been adjusted based
on the estimated quantity differences between the EAP and the NSP. The contractor scope for the NSP
retrofit is identical to the WAP except for the quantity differences and an additional pipe rack liner

attachment. The design drawings for the NSP retrofit are included in Appendix E.

The CCR removal efforts at the NSP will be different than at the WAP. There is a similar amount of material
in each pond; however, the scrubber sludge will be significantly more challenging to dewater and decant
than the bottom ash fines. This leads to a longer removal schedule necessary to drain the material for
excavation and decant the material (at the Decant Pad/Basins) prior to loading on rail cars. Even when
dewatered, this material will be significantly wetter than the ash fines which may impact landfill operations
during disposal. This operation will likely require a larger surface area to promote spreading and drying of
the material prior to compaction, and that could impact the rate at which material can be hauled to the
landfill. Luminant will provide ongoing schedule updates in the required semi-annual progress reports;
however, this activity, along with any anticipated delays due to rain or delayed starts due to increased
demand for water storage onsite, are the primary factors that could extend the schedule for this retrofit

project.

PDP5 Retrofit Activities: Luminant intends to evaluate the Part B Rule requirements and anticipates

applying for the alternate liner demonstration for PDP5 prior to or on November 30, 2020. For purposes of
this request, Luminant has included the construction sequence for a potential PDP5 retrofit that may follow
the NSP retrofit in the same sequence described for the Ash Pond Area above if the EPA denies the
application or the ensuing demonstration. PDP5 cannot be removed from service until approximately July

1, 2023, following the spring outage season and typically wet spring months and coincident with summer
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peak operation so that plant operations can be sustained with the reduced pond capacity during the retrofit
project. The schedule in Appendix B shows the design and construction procurement efforts being

completed as required to meet this allowable construction period.

24 Progress Towards Obtaining Alternative Capacity - § 257.103(f)(1)(iv)(A)(4)

In the preamble to the final Part A rule, EPA explains that this “section [of the workplan] must discuss all
of the steps taken, starting from when the owner or operator initiated the design phase all the way up to the
current steps occurring while the workplan is being drafted.” 85 Fed. Reg. at 53,544. The discussion also
must indicate where the facility currently is on the timeline and the processes that are currently being

undertaken at the facility to develop alternative capacity. 85 Fed. Reg. at 53,545.

As shown in Appendix B and described in Section 2.1.6 and Table 2-6, Luminant has made considerable
progress toward creating alternative disposal capacity for the CCR and non-CCR wastestreams at Martin
Lake, specifically the Ash Pond Area units. Design for the retrofit project is complete, the required
notification of intent to retrofit has been posted to Luminant’s CCR website for the Ash Pond Area, and
construction of the EAP retrofit has been completed as shown in Appendix B, prior to the April 11, 2021,
deadline. Luminant has also started removing the CCR material from the WAP, and that effort is anticipated

to be completed early next year.
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3.0 DOCUMENTATION AND CERTIFICATION OF COMPLIANCE

To demonstrate that the criteria in 40 C.F.R. § 257.103(f)(1)(iii) has been met, the following information
and submissions are submitted pursuant to 40 C.F.R. § 257.103(f)(1)(iv)(B) to demonstrate that the CCR

surface impoundments at Martin Lake are in compliance with the CCR rule.

3.1 Owner’s Certification of Compliance - § 257.103(f)(1)(iv)(B)(1)

In accordance with 40 C.F.R. § 257.103(f)(1)(iv)(B)(1), I hereby certify that, based on my inquiry of those
persons who are immediately responsible for compliance with environmental regulations for the CCR Ash
Pond Area and PDP5 at Martin Lake, the facilities are in compliance with all of the requirements contained
in 40 C.F.R. Part 257, Subpart D — Standards for the Disposal of Coal Combustion Residuals in Landfills
and Surface Impoundments. Martin Lake’s CCR compliance website is up-to-date and contains all the

necessary documentation and notification postings.

LUMINANT GENERATION COMPANY LLC

Cynthvia Vodopivec
VP - Environmental Health & Safety
October 23, 2020

3.2 Visual Representation of Hydrogeologic Information -
§ 257.103(f)(1)(iv)(B)(2)

Consistent with the requirements of § 257.103(f)(1)(iv)(B)(2)(i) — (iii), Luminant has attached the following

items to this demonstration:

e Map(s) of groundwater monitoring well locations in relation to the CCR unit (Appendix F1)
e Well construction diagrams and drilling logs for all groundwater monitoring wells (Appendix F2)
e Maps that characterize the direction of groundwater flow accounting for seasonal variations

(Appendix F3)

3.3  Groundwater Monitoring Results - § 257.103(f)(1)(iv)(B)(3)

Tables summarizing constituent concentrations at each groundwater monitoring well for the Ash Pond Area

and PDP5 are included as Appendix F4.
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3.4 Description of Site Hydrogeology - § 257.103(f)(1)(iv)(B)(4)
A description of site hydrogeology and stratigraphic cross-sections of the site (including the Ash Pond Area
and PDP5) are included as Appendix F5.

3.5 Corrective Measures Assessment - § 257.103(f)(1)(iv)(B)(5)

For the Ash Pond Area, the first assessment monitoring samples were collected in June 2018. The results,
through the first 2020 semi-annual monitoring period, indicate the Ash Pond area is currently in assessment
monitoring, with exceedances of the groundwater protection standards (GWPS) for beryllium, cobalt, and
lithium first determined in January of 2019. Accordingly, pursuant to § 257.96, a corrective measures
assessment report was prepared for the Ash Pond Area in September 2019 and is included as Appendix F6.
For PDPS5, detection monitoring has indicated statistically significant increases (SSIs) above the
background concentrations; however, Luminant has completed successful alternate source demonstrations
and the facility remains in detection monitoring. Accordingly, an assessment of corrective measures is not

required for PDP5.

3.6 Remedy Selection Progress Reports - § 257.103(f)(1)(iv)(B)(6)

For the Ash Pond Area, selection of a remedy is underway. Accordingly, pursuant to § 257.97(a), semi-
annual remedy selection progress reports were prepared for the Ash Pond Area on March 4, 2020, and
September 3, 2020, and are included as Appendix F7. As noted above, an assessment of corrective

measures and the resulting remedy selection efforts are not currently required for PDP5.

3.7  Structural Stability Assessment - § 257.103(f)(1)(iv)(B)(7)
Pursuant to § 257.73(d), the initial structural stability assessment report for Martin Lake was prepared in
October 2016 and is included as Appendix F8. As required for compliance, another stability assessment

will be completed in October 2021.

3.8 Safety Factor Assessment - § 257.103(f)(1)(iv)(B)(8)
Pursuant to § 257.73(e), the initial safety factor assessment report for Martin Lake was prepared in October
2016 and is included as Appendix F9. As required for compliance, another safety factor assessment will be

completed in October 2021.
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4.0 CONCLUSION

Based upon the information submitted in this demonstration, the Ash Pond Area and PDP5 at Martin Lake
qualify for the site-specific alternative deadline for the initiation of closure as allowed by 40 C.F.R. §

257.103(H)(1).

Therefore, Luminant requests that EPA approve the demonstration and grant an alternative deadline of June
29, 2022, for the Ash Pond Area, to allow for the continued placement of CCR and non-CCR wastestreams
in the Ash Pond Area while the remaining impoundments are sequentially retrofitted. In addition, Luminant
is requesting an alternative site-specific deadline of July 1, 2023, for PDP5, to allow for the continued
placement of CCR and non-CCR wastestreams in PDP5 during the Ash Pond Area retrofit project and
thereafter to begin retrofit of PDP5 (if necessary following an EPA decision on the alternate liner
application and demonstration expected to be submitted for PDP5 under the Part B Rule prior to November
30, 2020, and November 30, 2021, respectively). If retrofit of PDP5 is necessary, the retrofit work would
initiate on July 1, 2023, following the wet spring months coincident with the spring outages when the
maximum site water storage capacity is required. Luminant will update EPA on the project and any potential
schedule impacts as part of the semi-annual progress reports required at 40 C.F.R. § 257.103(f)(1)(x), and
if a need for a later compliance deadline is determined, Luminant will seek additional time as described in

40 C.F.R. § 257.103(f)(1)(vii).
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APPENDIX A - SITE PLAN AND WATER BALANCE DIAGRAM
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APPENDIX B - SCHEDULE



1D Task Name Duration Start Finish Half 1, 2020 Half 2, 2020 Half 1, 2021 Half 2, 2021 Half 1, 2022 Half 2, 2022 Half 1, 2023
‘ D‘J\F\M[A\M\J‘J\A\S{O\N\D‘J\F\M(A\M\J‘J\A\S[O\N\D‘J\F\M(A\M\J‘J\A\S{O\N\D‘J\F\M{A\M\J )
1 | CCR Compliance Efforts 2116 days Mon 3/23/15 Sun 4/30/23 1
2 BMcD Retained by Luminant to Review CCR Compliance Impacts 95 days Mon 3/23/15 Fri7/31/15
3 Final CCR Rule Published in Federal Register 0 days Fri4/17/15  Fri4/17/15
4 BMcD Completed Initial Water Balance Evaluation 94 days Thu7/2/15 Tue 11/10/15
5 Luminant Installed Groundwater Monitoring Wells 12 days Wed 9/9/15 Thu 9/24/15
6 Background Groundwater Sampling 302 days Mon 10/19/15Tue 12/13/16
7 BMcD Completed Liner Documentation 0 days Fri9/16/16  Fri9/16/16
8 BMcD Prepared Surface Impoundment History of Construction 0 days Wed 10/5/16 Wed 10/5/16
9 First Detection Monitoring Samples 0 days Thu9/21/17 Thu9/21/17
10 Ash Pond Area Assessment Monitoring Program - First Round 34 days Tue 6/12/18 Fri7/27/18
11 Ash Pond Area Assessment Monitoring Program - Second Round 22 days Fri9/7/18 Mon 10/8/18
12 Golder completed Successful Location Restriction Demonstration 0 days Wed Wed
for Ash Pond Area and PDP 5 10/10/18 10/10/18
13 SSL Determination/Notification - Ash Pond Area - Beryllium, 23 days Mon 1/7/19 Wed 2/6/19
Cobalt, and Lithium
14 Ash Pond Area Assessment Monitoring Program - Third Round 24 days Tue 5/14/19 Fri6/14/19
15 Ash Pond Area Assessment Monitoring Program - Fourth Round 24 days Tue 9/10/19 Fri 10/11/19
16 Corrective Measures Assessment for Ash Pond Area 87 days Wed 5/8/19 Thu 9/5/19
17 SSL Determination/Notification - Ash Pond Area - Beryllium and 23 days Thu9/5/19 Mon 10/7/19
Cobalt
18 EPA Released Proposed Draft ELG Rule and CCR Holistic Approach 0 days Mon 11/4/19 Mon 11/4/19 /4
to Closure Part A Rule
19 Public Meeting to review Corrective Measures Assessment 0 days Wed 11/13/1¢Wed 11/13/1¢1/13
20 SSL Determination/Notification - Ash Pond Area - Beryllium and 22 days Wed 1/8/20 Thu 2/6/20 =
Cobalt
21 EPA Released Proposed Draft CCR Holistic Approach to Closure 0 days Wed 2/19/20 Wed 2/19/20 ¢ 2/19
Part B Rule
22 Retrofit Plan Published 0 days Fri2/28/20  Fri2/28/20 ¢ 2/28
23 Semiannual Remedy Selection Progress Report Posted 0 days Wed 3/4/20 Wed 3/4/20 * 3/4
24 Notification of Intent to Retrofit the Ash Pond Area 0 days Mon 6/29/20 Mon 6/29/20 ¢ 6/29
25 Semiannual Remedy Selection Progress Report Posted 0 days Thu9/3/20 Thu9/3/20 ¢ 9/3
26 EPA Released Pre-published version of Final CCR Holistic 0 days Fri10/16/20 Fri 10/16/20 ¢ 10/16
Approach to Closure Part B Rule
27 Semi-Annual Progress Report #1 0 days Fri4/30/21  Fri4/30/21 * 4/30
28 Semi-Annual Progress Report #2 0 days Sun 10/31/21 Sun 10/31/21 ¢ 10/31
29 Semi-Annual Progress Report #3 0 days Sat 4/30/22 Sat 4/30/22 ¢ 4/30
30 Cease Placing Wastestreams in Unlined Portions of the Ash Pond 0 days Wed 6/29/22 Wed 6/29/22 ¢ 6/29
Area
31 Semi-Annual Progress Report #4 (if required for PDP5) 0 days Mon 10/31/22Mon 10/31/2: ¢ 10/31
32 Notification of Completion of Retrofit - Ash Pond Area 0 days Thu 12/1/22 Thu 12/1/22 2 12/1
33 Semi-Annual Progress Report #5 (if required for PDP5) 0 days Sun 4/30/23 Sun 4/30/23 ¢ 4/30
34 | Impoundment Retrofit - Engineering and Procurement Efforts 823 days Wed 2/13/19 Fri 4/8/22 1
35 Bid and Award Engineering Services for Ash Pond Area Retrofit ~ 67 days Wed 2/13/19 Thu 5/16/19
Project
36 HDR Performed Alternatives Analysis for Ash Pond Area Retrofit 98 days Fri5/17/19 Tue 10/1/19
Project
37 HDR Detailed Design: Prepared Ash Pond Area (EAP, WAP, and 87 days Tue 10/1/19 Wed 1/29/20 i
NSP) Retrofit Bid Documents
38 HDR Performed Alternatives Analysis for PDP 5 Retrofit Project 68 days Mon 12/9/19 Wed 3/11/20 ———
39 Bid/Award East Ash Pond Retrofit Construction Contract 39 days Wed 1/29/20 Mon 3/23/20 = i
40 Bid/Award West Ash Pond Retrofit Construction Contract 61 days Fri1/15/21  Fri4/9/21 I —
41 Bid/Award New Scrubber Pond Retrofit Construction Contract 61 days Fri 1/14/22  Fri4/8/22 —
42 | East Ash Pond Retrofit Construction 351 days Mon 6/3/19 Mon 10/5/20 1
43 Luminant Removal of Ponded CCR Material during Operations 90 days Mon 6/3/19 Fri 10/4/19
Task I Project Summary I I Inactive Milestone Manual Summary Rollup === Deadline
Project: Mar‘cin. Lake CCR Surfa«?e Impoundment Split Govvencnnoooon External Tasks Inactive Summary I Manual Summary =1 Progress
Extension Demonstration
Date: Thu 10/22/20 Milestone L 4 External Milestone < Manual Task I Start-only C Manual Progress
Summary 1 Inactive Task Duration-only Finish-only |

Page 1




ID Task Name Duration Start Finish Half 1, 2020 Half 2, 2020 Half 1, 2021 Half 2, 2021 Half 1, 2022 Half 2, 2022 Half 1, 2023
‘ D‘J\F\M[A\M\J‘J\A\S{O\N\D‘J\F\M(A\M\J‘J\A\S[O\N\D‘J\F\M(A\M\J‘J\A\S{O\N\D‘J\F\M{A\M\J )
44 Dewatering of EAP to other CCR impoundments 15 days Tue 6/9/20 Mon 6/29/20
45 Liner Material Acquisition 30 days Tue 4/21/20 Mon 6/1/20
46 Piping Material Acquisition 15 days Tue 4/21/20 Mon 5/11/20
47 Dewatering to remove Accumulated Spring Rainfall 20 days Mon 6/1/20 Fri6/26/20 ==
48 Contractor Mobilization to Site 10 days Tue 6/16/20 Mon 6/29/20
49 Site Preparation 10 days Tue 6/30/20 Mon 7/13/20
50 Clean Existing Concrete Revetment Mat 10 days Tue 7/7/20 Mon 7/20/20
51 Place 6" General Soil Fill Layer 20 days Tue 7/21/20 Mon 8/17/20
52 Stockpile Soils Material 30 days Tue 8/18/20 Mon 9/28/20
53 GCL & HDPE Liner Installation 25 days Tue 8/18/20 Mon 9/21/20
54 Pipe Rack - Liner Attachment 5 days Tue 9/15/20 Mon 9/21/20
55 12" HDPE Yard Pipe Installation 25 days Tue 7/7/20  Mon 8/10/20
56 48" Suction Line 5 days Tue 8/11/20 Mon 8/17/20
57 Punchlist and Contract Closeout 10 days Tue 9/22/20 Mon 10/5/20
58 | West Ash Pond Retrofit Construction 380 days Mon 6/1/20 Fri11/12/21 T L 1
59 Potential further reduction in WAP water levels (as water balance 0 days Tue 10/6/20 Tue 10/6/20 *
allows) to facilitate more efficient CCR removal operations
60 Luminant Removal of Ponded CCR Material during Operations 180 days Mon 6/1/20 Fri 2/5/21 I |
61 Liner Material Acquisition 40 days Mon 5/10/21 Fri7/2/21
62 Dewatering to remove Accumulated Spring Rainfall 20 days Tue 6/1/21 Mon 6/28/21 | =
63 Contractor Mobilization to Site 10 days Mon 6/21/21 Fri7/2/21
64 Site Preparation 15 days Mon 7/5/21 Fri7/23/21
65 Clean Existing Concrete Revetment Mat 15 days Mon 7/12/21 Fri7/30/21
66 Place 6" General Soil Fill Layer 30 days Mon 8/2/21 Fri9/10/21
67 GCL & HDPE Liner Installation 35 days Mon 9/13/21 Fri10/29/21
68 Pipe Rack - Liner Attachment 5 days Mon 10/25/21Fri 10/29/21
69 Punchlist and Contract Closeout 10 days Mon 11/1/21 Fri11/12/21
70 | New Scrubber Pond Retrofit Construction 392 days Mon 5/3/21 Tue 11/1/22 I L 1
71 Potential further reduction in NSP water levels (as water balance 0 days Fri 11/12/21 Fri11/12/21 ¢ 11/12
allows) to facilitate more efficient CCR removal operations
72 Luminant Removal of Ponded CCR Material during Operations 240 days Mon 5/3/21 Fri4/1/22 I 1
73 Liner Material Acquisition 35 days Mon 5/9/22 Fri6/24/22
74 Dewatering to remove Accumulated Spring Rainfall 20 days Wed 6/1/22 Tue 6/28/22 I =
75 Contractor Mobilization to Site 10 days Wed 6/15/22 Tue 6/28/22
76 Site Preparation 15 days Wed 6/29/22 Tue 7/19/22
77 Clean Existing Concrete Revetment Mat 15 days Wed 7/6/22 Tue 7/26/22
78 Place 6" General Soil Fill Layer 25 days Wed 7/27/22 Tue 8/30/22
79 GCL & HDPE Liner Installation 30 days Wed 8/31/22 Tue 10/11/22
80 Pipe Rack - Liner Attachment 5 days Wed 10/5/22 Tue 10/11/22
81 Punchlist and Contract Closeout 10 days Wed 10/12/22Tue 10/25/22
82 Return Flows to NSP (Ash Pond Area Retrofit Complete) 5 days Wed 10/26/2zTue 11/1/22
83 | PDP5 Evaluation and Initiation of Potential Retrofit Project (if 280 days Tue6/7/22 Sat7/1/23 I
required)
84 Bid and Award Engineering Services for PDP5 Retrofit Project 67 days Tue 6/7/22 Wed 9/7/22
85 Detailed Design: PDP5 Retrofit Bid Documents 87 days Thu9/8/22  Fri1/6/23
86 Luminant Bid/Award PDP5 Retrofit Construction Contract 61 days Mon 1/9/23 Sat 4/1/23
87 PDP5 Retrofit Plan Published (if Required after Part B alternate 0 days Mon 5/1/23 Mon 5/1/23 5/1
liner demonstration efforts)
88 Liner Material Acquisition 35 days Mon 5/1/23 Fri6/16/23
89 Dewatering to remove Accumulated Spring Rainfall 22 days Thu 6/1/23  Fri6/30/23 I =
90 Contractor Mobilization to Site 10 days Mon 6/19/23 Fri6/30/23 ‘
91 Remove PDP5 from Service and Initiate Retrofit (if Required after 0 days Sat7/1/23  Sat7/1/23 —e 1
Part B alternate liner demonstration efforts)
Task I Project Summary I Inactive Milestone Manual Summary Rollup = Deadline ¥
Project: Mar‘cin. Lake CCR Surfa«?e Impoundment Split Govvencnnoooon External Tasks Inactive Summary Manual Summary =1 Progress
Extension Demonstration
Date: Thu 10/22/20 Milestone L 4 External Milestone < Manual Task Start-only C Manual Progress
Summary 1 Inactive Task Duration-only Finish-only |
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APPENDIX C — EAST ASH POND RETROFIT DESIGN DRAWINGS
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STANDARD ABBREVIATIONS

CONSTRUCTION SEQUENCE

GENERAL NOTES

& AND NTS NOT TO SCALE
APPROX APPROXIMATELY NTYS NORTH THICKENER YARD SUMP A.  CONTRACTOR SHALL REMOVE EXISTING CCR MATERIAL, ROCKS AND 1. ALL WORK UNDER THIS CONTRACT SHALL BE PERFORMED IN ACCORDANCE WITH THE PLANS AND PROJECT
@ AT oC ON CENTER SEDIMENT FROM THE EAP, HAUL AND STOCKPILE IT AT THE DECANT SPECIFICATIONS. IN THE EVENT OF A DISCREPANCY BETWEEN THE PLANS AND THE PROJECT SPECIFICATIONS, THE
AVG BASIN.  LUMINANT WILL LOAD THE STOCKPILED MATERIAL ONTO RAIL SPECIFICATIONS SHALL GOVERN.
AVERAGE 0Z OUNCE CARS FOR DISPOSAL AT THE MARTIN LAKE A-1 AREA LANDFILL.
BOE BOTTOM OF EXCAVATION y PERCENT 5 CONTRACTOR SHALL USE WATER FROM THE ADJACENT WEST ASH 2. COORDINATE SYSTEM IS BASED ON LOCAL SURVEY. THE BENCHMARKS TO BE USED FOR CONSTRUCTION ARE LOCATED
- AS SHOWN ON DRAWING NO. 00C-01. EXISTING CONTOURS ARE BASED ON TOPOGRAPHICAL SURVEY PERFORMED FEBRUARY
EOL BOTTOM OF LINER PLCP PERFORATED LEACHATE COLLECTION PIPE POND (WAP) OR NEW SCRUBBER POND (SP) TO WASH REMAINING CCR 12-20, 2019 BY LACY SURVEYING. CURRENT GROUND ELEVATIONS MAY VARY FROM THOSE SHOWN DUE TO SITE WORK
BY PERF PERFORATED MATERIAL OFF THE SIDES AND FLOOR OF THE EAP AND REMOVE IT. THAT HAS BEEN PERFORMED SINCE THE SURVEY WAS PERFORMED.
CL CENTERLINE PGL PROFILE GRADE LINE CONFIRM CCR MATERIAL, ROCKS. AND SEDMENT HAVE BEEN REMOVED.
, , - 3.  THE CONTRACTOR SHALL VERIFY EXISTING CONTOURS PRIOR TO THE START OF WORK.
CMP CORRUGATED METAL PIPE PDP PERMANENT DISPOSAL POND
CO CLEAN OUT PC POINT OF CURVATURE C. CONTRACTOR SHALL MODIFY THE EXISTING 48-INCH SUCTION LINE ON THE 4, THERE SHALL NOT BE ANY ADDITIONAL PAYMENT OR EXTENSION OF CONTRACT TIME FOR WORKING WITH SATURATED SOILS OR
cCY CUBIC YARD P POINT OF INTERSECTION SOUTH END OF THE POND BY INCREASING THE SCREENED AREA AS SHOWN HANDLING WATER SEEPAGE DUE TO RAINFALL, RUNOFF AND INFILTRATION.
IN' THE PLANS.
DIA DIAMETER PVI POINT OF VERTICAL INTERSECTION 5. THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO PROTECT EXISTING ROADS, BENCHMARKS AND
DET DETAIL PT POINT OF TANGENT D.  CONTRACTOR SHALL LOAD AND HAUL GENERAL SOIL FILL MATERIAL FROM EXISTING GROUNDWATER MONITOR WELLS DURING THE CONSTRUCTION PERIOD. THE CONTRACTOR SHALL BE SOLEY
DWG DRAWING THE OWNER'S STOCKPILE LOCATED AT LIBERTY MINE, A LOCATION UNDER RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE INCURRED BY THE CONTRACTOR'S FAILURE TO EXACTLY
PZ PIEZOMETER THE PROVISIONS OF THE MINE SAFETY AND HEALTH ADMINISTRATION (MSHA) LOCATE AND PROTECT THE GROUNDWATER MONITOR WELLS, BENCHMARKS AND EXISTING ROADS.
E EAST Q FLOW AND APPROXIMATELY 4.5 MILES FROM EAP.
EAP EAST ASH POND QTY QUANTITY 6. THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES HAVE NOT BEEN ESTABLISHED BY THE OWNER OR ENGINEER.
ELEV ELEVATION E.  CONTRACTOR SHALL PLACE THE GENERAL FILL MATERIAL OVER THE THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF ALL EXISTING UTILITIES BEFORE
R RADIUS EXISTING CONCRETE REVETMENT TO A DEPTH OF AT LEAST SIX (8) INCHES, COMMENCING WORK, AND AGREES TO BE FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE
EW EACH WAY RCP REINFORCED CONCRETE PIPE NOMINALLY COMPACT, AND SMOOTH ROLL TO FINISH THE INSTALLATION. OCCASIONED BY THE CONTRACTORS FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL UTILITIES. THE
EXIST EXISTING REF REFERENCE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING PROPER SAFE WORKING DISTANCE FROM ALL UTILITY
F. CONTRACTOR SHALL INSTALL A GEOSYNTHETIC CLAY LINER (GCL) OVER EASEMENTS OR LINES.
EXC EXCAVATION REQ REQUIRED THE SIDES AND FLOOR OF THE EAP AND SECURE IT IN A PERIMETER
FGD FLUE GAS DESULFICATION RD ROAD ANCHOR TRENCH/BATTEN AND STRIP. 7. EXCAVATION BY "BLASTING" IS NOT PERMITTED ON THIS PROJECT.
FML FLEXIBLE MEMBRANE LINER SCH SCHEDULE G. CONTRACTOR SHALL INSTALL A 60-MIL HDPE LINER DIRECTLY ON THE GCL 8. FINISHED GROUND ELEVATIONS SHALL MATCH EXISTING GROUND ELEVATIONS EXCEPT AS SHOWN ON THE PLANS. ALL
FT FEET SDL SAND DRAINAGE LAYER AND SECURE IT IN A PERIMETER ANCHOR TRENCH/BATTEN AND STRIP. EXCESS SOIL FROM THE EXCAVATION AND GRADING SHALL BE PLACED IN DESIGNATED STOCKPILE LOCATIONS AS
GAL GALLON SEC SECTION APPROVED BY THE OWNER. IF WASTE IS ENCOUNTERED DURING EXCAVATION, THE OWNER SHALL BE NOTIFIED AND
GND H.  CONTRACTOR SHALL INSTALL 12-INCH HDPE YARD PIPE AS SHOWN IN THE THE WASTE REMOVED AND PLACED IN AREAS DESIGNATED AS APPROVED BY THE OWNER. TRANSPORT OF SOIL TO FILL
GROUND SHT SHEET PLANS. AREAS SHALL BE CONDUCTED BY THE CONTRACTOR AT NO ADDITIONAL EXPENSE TO THE OWNER.
oL GRAVEL DRAINAGE LATER S SOUTH 9. GEOTECHNICAL INVESTIGATION REPORTS FOR THE SITE ARE AVAILABLE FOR REVIEW AT LUMINANT'S DALLAS
GNDL GEONET DRAINAGE LAYER SDR STANDARD DIMENSION RATIO " OFFICES. THE CONTRACTOR MAY PERFORM ADDITIONAL GEOTECHNICAL INVESTIGATIONS, AS DEEMED NECESSARY
HDPE HIGH DENSITY POLYETHYLENE SLQCP SOIL LINER QUALITY CONTROL PLAN FOR CONSTRUCTION ACTIVITIES, PROVIDED ALL NECESSARY PERMITS AND APPROVALS ARE OBTAINED FROM LUMINANT
HORI|Z HORIZONTAL PRIOR TO INITIATING SUCH WORK. HOWEVER, THERE SHALL BE NO ADDITIONAL PAYMENT TO THE CONTRACTOR FOR
SP STEEL PIPE ADDITIONAL GEOTECHNICAL INVESTIGATIONS
D INSIDE DIAMETER SQ SQUARE '
IN INCHES SS SIDE SLOPE 10. THE CONTRACTOR SHALL CONSTRUCT, AND UPON COMPLETION OF THE PROJECT, REMOVE TEMPORARY CONSTRUCTION
IE INVERT ELEVATION STA STATION ACCESS ROADS. SUCH ROADS SHALL BE LOCATED AS APPROVED BY THE OWNER. DRAINAGE PATTERNS AT THE SITE
SHALL NOT BE ALTERED BY ROAD CONSTRUCTION. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONSTRUCTION AND
tggs LEACHATE COLLECTION AND REMOVAL SYSTEM STYS SOUTH THICKENER YARD SUMP MAINTENANCE OF TEMPORARY DRAINAGE STRUCTURES, INCLUDING CULVERTS, AT NO ADDITIONAL COST TO THE OWNER.
LEACHATE COLLECTION SYSTEM
LCP _EACHATE COLLEGTION PIPE T.A.S. TERMINAL - ANCHOR SECTION 1. THE CONTRACTOR SHALL INSTALL, MAINTAIN, AND UPON COMPLETION OF THE PROJECT, REMOVE TEMPORARY
TL TANGENT LENGTH EROSION AND SEDIMENT CONTROLS AS APPROVED BY LUMINENT ENVIRONMENTAL SERVICES AND IN ACCORDANCE WITH
LCPR LEACHATE COLLECTION PIPE RISER TOC TOP OF COVER THE SITE SWPPP AND PURSUANT TO TPDES REQUIREMENTS. SUCH CONTROLS SHALL BE PLACED AT THE LIMITS OF
LF LINEAR FEET TOFC TOP OF FINAL COVER DISTURBED AREAS AND AT INTERMEDIATE LOCATIONS WHERE CONCENTRATED FLOW IS LIKELY.
LB POUND TOL TOP OF LINER 12. TEMPORARY CONSTRUCTION SLOPES SHALL NOT BE GREATER THAN 2H:1V. STEEPER SLOPES WILL ONLY BE ALLOWED
MH MANHOLE TOS TOE OF SLOPE IF THE CONTRACTOR PROVIDES A GEOTECHNICAL ENGINEERING REPORT SPECIFYING MAXIMUM SLOPES AND THE
MAX MAXIMUM TS TOP SLOPE DURATION FOR WHICH SUCH SLOPES SHALL REMAIN IN PLACE.
MIL .001 INCHES TEMP TEMPORARY 13.  THE CONTRACTOR SHALL REMOVE ALL VEGETATION WITHIN THE CONSTRUCTION LIMITS AS REQUIRED TO CONSTRUCT
MIN MINIMUM TYP TYPICAL THE PROJECT. ALL VEGETATION SHALL BE REMOVED BY CONTRACTOR AT NO ADDITIONAL EXPENCE TO OWNER.
MW mgngTIIEI)RLX\P/&ZLLSTEAM CLECTRIC STATION UNO UNLESS NOTED OTHERWISE 14. THE CONTRACTOR SHALL OBTAIN AND CONDUCT WORK CONSISTENT WITH A TPDES PERMIT FOR CONSTRUCTION, REFER
MLSES VERT VERTICAL TO TECHNICAL SPECIFICATIONS. PREPARATION OF A SWPPP AND OBTAINING THE TPDES PERMIT ARE THE
MSL MEAN SEA LEVEL W WEST CONTRACTORS RESPONSIBILITY.
N NORTH W/ WITH 15.  THE CONTRACTOR SHALL IMMEDIATELY REPORT TO THE ENGINEER ANY ERROR OR DISCREPANCY FOUND ONCE THE
NIC NOT IN CONTRACT WAP WEST ASH POND CONTRACT DOCUMENT IS CAREFULLY REVIEWED AND ALL ASPECTS OF FIELD WORK HAVE BEEN VERIFIED. IN THE
NO NUMBER WETWELL EVENT THE CONTRACTOR CONTINUES TO WORK ON AN ITEM WHERE AN ERROR EXISTS, IT SHALL BE DEEMED THAT THE
WWw CONTRACTOR BID AND INTENDED TO EXECUTE THE MORE STRINGENT OR HIGHER QUALITY REQUIREMENT WITHOUT AN
YD Y ARD INCREASE IN CONTRACT SUM OR TIME. THE CONTRACTOR SHALL ALSO BE RESPONSIBLE TO CORRECT ANY FAILURE
SYMBOLS OF COMPANY PARTS TO COORDINATE OR FIT PROPERLY INTO FINAL POSITION, AS A RESULT OF CONTRACTOR
T E— FAILURE TO RAISE OR RESOLVE A DISCREPANCY.
SECTION DETAIL INDICATORS
16. THE DRAWINGS AND SPECIFICATIONS SHOULD AGREE WITH EACH OTHER, AND WORK CALLED FOR BY DRAWINGS AND
X NOT MENTIONED IN SPECIFICATION, OR VICE VERSA, SHALL BE FURNISHED BY BOTH. WHEN DISCREPANCIES EXIST
DRAWING ON WHICH SECTION IS CUT: PC BETWEEN SCALE AND DIMENSIONS, THE DIMENSIONED FIGURE SHALL BE USED.
N 15195.00 17.  CONTRACTOR AND EACH SUBCONTRACTOR SHALL VERIFY ALL GRADES, LINES, LEVELS, AND DIMENSIONS AS
SECTION NUMBER £ 12685.00 INDICATED ON DRAWINGS, AND HE SHALL REPORT ERRORS TO THE ENGINEER BEFORE COMMENCING WORK. THE
R . e CONTRACTOR SHALL ESTABLISH BENCHMARKS IN AT LEAST TWO WIDELY SEPARATED PLACES, AND AS WORK
[ | CURVE WITH HORIZONTAL CONTROL: PROGRESSES THE CONTRACTOR WILL MAINTAIN ADEQUATE HORIZONTAL AND VERTICAL CONTROL.
Pl R 18.  CONTRACTOR SHALL PROVIDE EROSION CONTROL BY SEEDING FOR ALL AREAS DISTURBED BY CONTRACTOR
SHEET NUMBER ON WHICH N 15195.00 CL BERM PVI CURVE RADIUS CALLOUT DURING THE CONSTRUCTION OF THIS PROJECT. THE CONTRACTOR SHALL NOT DISTURB ANY AREA WITHOUT THE
SECTION IS DRAWN APPROVAL OF THE ENGINEER. EROSION CONTROL BY SEEDING SHALL CONFORM TO STANDARD SPECIFICATION 02930.
E 12685.00 STA 18+50.25
N 14995 00 19.  CONTRACTOR SHALL INSTALL EROSION AND SEDIMENT CONTROLS AS PER SPECIFICATIONS DURING CONSTRUCTION.
) . SUCH CONTROLS SHALL BE PLACED AT LIMITS OF DISTURBED AREAS AND AT INTERMEDIATE LOCATIONS WHERE
DRAWING ON WHICH SECTION APPEARS: PT E 12885.00 ® BEGINNING OR ENDING CURVE NODE CONCENTRATED FLOW IS LIKELY.
SECTION NUMBER N 14995.00 ELEV = 650.00 C1 \ 20. STORMWATER THAT HAS COME INTO CONTACT WITH THE ASH WITHIN THE EXCAVATED POND IS TO BE CONSIDERED
F 12885.00 CURVE NUMBER CALLOUT CONTACT STORMWATER. CONTRACTOR WILL CONTROL THE WATER ON SITE IN COMPLIANCE WITH THE TPDES PERMIT.
SECT'ON X—X X 21.  THE CONTRACTOR IS REQUIRED TO PRESENT THE SWPPP TO LUMINANT ENVIRONMENTAL SERVICES FOR APPROVAL
SCALE Q)é PRIOR TO THE COMMENCEMENT OF CONSTRUCTION ACTIVITIES.
22.  THE CONTRACTOR IS REQUIRED TO SUBMIT THE NOTICE OF INTENT AND NOTICE OF TERMINATION FOR THE TPDES PERMIT.
SHEET NUMBER ON WHICH VERTICAL CONTROL DESIGNATION
SECTION IS CUT 23.  THE CONTRACTOR IS TO ACQUIRE A DIGGING PERMIT FROM THE PLANT BEFORE COMMENCING ANY EXCAVATION
ACTIVITY.
8 7 GRADE
DRAWING ON WHICH DETAIL IS INDICATED: ——=
DETAIL NUMBER 51 SLOPE DESIGNATION (HORIZONTAL VERTICAL)
DETAIL NAME 3
SHEET NUMBER ON WHICH % SLOPE DESIGNATION
DETAIL IS DRAWN
N 14995.00 COORDINATE
DRAWING ON WHICH DETAIL APPEARS: E 12885.00
+
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\/ WATER SURFACE (PROFILE)
%
x 430 SPOT ELEVATION, FEET
SHEET NUMBER ON WHICH
DETAIL IS INDICATED
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2010.
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PROPOSED LINER SYSTEM DETAILS.
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PHASE 3 CONTRACTOR
NOTES:
or oF 1. EPOXY ANCHORS
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T EL VARIES —— NOTES: BATTEN AND STRIP CONNECTION
1. EXISTING INLET PIPES SHALL m
C BE CUT TO INSTALL LINER. AT ANCHOR TRENCH 2A
UPON INSTALLATION OF THE NOT TO SCALE W
LINER, PIPES SHALL BE
[YPICAL PIPE RACK [/ - REINSTALLED.
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5'—0" NEOPRENE GASKET s, GCL
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F’\1¥ ~ ~“--~
~__ --
N NOTES:
~ N 1. EPOXY ANCHORS
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~ BATTEN AND STRIP CONNECTION
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SEE TERMINATION DETAIL A EXISTING NORTH
ON SHEET 00C-09 THICKENER PIPELINE

EXISTING SOUTH
THICKENER PIPELINE

— EXISTING 304
7~ WETWELL PIPELINE

/ I
WEST ASH POND // EXISTING 104

= = = WETWELL PIPELINE
/ EXISTING 104 TO 304

— = EAST ASH POND WETWELL PIPELINE
(/ — —— — — NORTH THICKENER
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PIPELINE REROUTE
\ — SOUTH THICKENER

PIPELINE REROUTE
NORTH THICKENER PIPELINE REROUTE
\ 304 WETWELL
104 WETWELL PIPELINE REROUTE PIPELINE REROUTE

——————— 104 WETWELL
PIPELINE REROUTE

EXISTING ISOLATION VALVE

EXISTING 12" ISOLATION VALVES \

SEE CONNECTION DETAIL A
ON SHEET 00C-08

GENERAL NOTES:

1. CONTRACTOR SHALL INSTALL THE 104
WETWELL PIPELINE REROUTE, THE NORTH —
THICKENER PIPELINE REROUTE AND THE
SOUTH THICKENER PIPELINE REROUTE AS
SHOWN. EACH PIPELINE STARTS AT ITS
CORRESPONDING EXISTING ISOLATION VALVE.

SEE CONNECTION DETAIL C
ON SHEET 00C-08

SOUTH THICKENER PIPELINE REROUTE

//

2. SHUTDOWNS REQUIRED FOR CONNECTIONS
SHALL BE COORDINATED WITH THE PLANT.

3. THE EXISTING VALVE CONNECTION LOCATIONS
TO ALL EXISTING PIPELINES ARE
APPROXIMATE AND SHOULD BE CONFIRMED

IN THE FIELD BY THE CONTRACTOR AND
NEW SCRUBBER POND PLANT OPERATIONS.

\ 7 4. PIPELINES SHOULD BE INSTALLED FLUSH ON
/ GRADE WITHOUT INTRODUCING INTERMEDIATE
SEE CONNECTION DETAIL D

EXISTING 304 WETWELL PIPELINE TO REMAIN EXISTING 127 ISOLATION VALVES

s

SEE CONNECTION DETAIL B HIGH POINTS.
ON SHEET 00C-08

5. ALL JOINTS SHALL BE FUSION WELDED BUTT
ON SHEET 00C-08 JOINTS IN ACCORDANCE WITH PROJECT
SPECIFICATIONS.
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GENERAL NOTES:
1. SHUTDOWNS REQUIRED FOR CONNECTIONS
SHALL BE COORDINATED WITH THE PLANT.
2. THE CONNECTIONS LOCATION TO ALL
EXISTING PIPELINES ARE APPROXIMATE AND
a SHOULD BE CONFIRMED IN THE FIELD BY
VALVE SETTING THE CONTRACTOR AND PLANT OPERATIONS.
W ‘ 3. CONNECTIONS C AND D MUST BOTH BE
| . COMPLETE BEFORE MAKING EITHER OF b
THESE LINES OPERATIONAL.
4. ALL PIPE AND FITTING SIZES SHALL BE
CONFIRMED IN THE FIELD BY THE
CONTRACTOR PRIOR TO ORDERING OR
A ; MANUFACTURING OF PIPE.
: '. o A% ’i y — — ‘
H ADDITIONAL METAL SUPPORTS |
WILL NEED TO BE WELDED
| ONTO EXISTING STEEL TRUSSES [ty ) |
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NOT TO SCALE W NOT TO SCALE W
B
A
CONNECTION TO 104 WETWELL TO ESP PIPELINE/ <\ CONNECTION TO 304 WETWELL TO ESP PIPELINE/ <\
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PROPOSED PIPING SHALL UTILIZE gags
EXISTING PIPE RACK FOR

=8I DISCHARGE INTO EAST ASH POND

&
| e -

PIPE STRAP FOR
DISCHARGE PIPING

= EXISTING 18” CASINGS

INSTALL PIPE STRAPS (QTY 6) B
- PARALLEL TO EXISTING
DISCHARGE PIPING PIPE STRAPS

TERMINATION DETAIL A AT

NOT TO SCALE

EXISTING PIPE RACK /2

00C-08

SLIP ON FLANGE
CONNECTION

TERMINATION DETAIL C AT EXISTING PIPE RACK@

PIPE STRAP FOR
DISCHARGE PIPING

PROPOSED DISCHRAGE PIPING
SHALL OVERHANG A MINIMUM
OF 10’—0" FROM EDGE OF PIPE LANDIN

e S

PARALLEL TO EXISTING
DISCHARGE PIPING PIPE STRAPS

STYS TO EAP

TERMINATION DETAIL B

NOT TO SCALE

AT EXISTING PIPE RACK /52

00C-09

b -
SLIP ON F[ANGE A
CONNECTION W

STYS TO EAP

e gy

ADD NECESSARY FITTINGS TO
CROSS EXISTING PIPELINES
. TO REMAIN

TYPICAL SLIP ON FLANGE
CONNECTION PER DETAIL 2

ON SHEET 00C—10 (QTY 3)

NTYS TO EAP

INSTALL 90" VERTICAL BENDS (TYP 6) -
ON APPROACH TO PIPE RACK g

i 104/304 WW TO EAP

-, .

TERMINATION DETAIL D AT EXISTING PIPE RACK /o))

NOT TO SCALE

00C-09

INSTALL 90° HORIZONTAL BENDS (TYP 3)

GENERAL NOTES:

1. EXISTING PIPELINES SHOWN SHALL BE
REROUTED TO THE EAST ASH POND IN
ORDER TO RELINE THE NEW SCRUBBER
POND.

2. SHUTDOWNS REQUIRED FOR CONNECTIONS
SHALL BE COORDINATED WITH THE PLANT.

S. THE CONNECTIONS LOCATION TO ALL
EXISTING PIPELINES ARE APPROXIMATE AND
SHOULD BE CONFIRMED IN THE FIELD BY
THE CONTRACTOR AND PLANT OPERATIONS.

4. ALL JOINTS SHALL BE FUSION WELDED BUTT
JOINTS IN ACCORDANCE WITH PROJECT
SPECIFICATIONS, UNLESS OTHERWISE NOTED.

5. ALL PIPE AND FITTING SIZES SHALL BE
CONFIRMED IN THE FIELD BY THE
CONTRACTOR PRIOR TO ORDERING OR
MANUFACTURING OF PIPE.

PIPE SUPPORT
BLOCKING
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A MIN NO. 5 REBAR SHALL BE USED TO
MAINTAIN SEPARATION FROM ADJACENT
PIPES WHETHER EXISTING OR PROPOSED

MIN.

PROPOSED PROPOSED PROPOSED
PIPING PIPING PIPING

- 4
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PIPE SUPPORT BLOCKING /1
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WITH NUT AND LOCKWASHER

(TYP 2 PER STRAP)

PROPOSED
PIPING

PIPE STRAP FOR DISCHARGE PIPING@

DO NOT USE OR INSTALL A GASKET
BETWEEN THE TWO HDPE FLANGES

i
/
‘.
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[

SLIP ON STEEL FLANGE CLASS 150
(TYP 2)

NN i i
ALL COMPONENTS SHALL BE IN ACCORDANCE : P ”' 2y
WITH PROJECT SECIFICATIONS : :

BUTT FUSED FLANGE x PLAIN END HDPE SPOOL
% (TYPICAL EACH SIDE)

SLIP_ ON FLANGE CONNECTION /2

NOT TO SCALE 00C-09

SLIP ON FLANGE SIZE
ON SIZE (TYP 2) IN

SPECIFICATIONS
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APPENDIX D - WEST ASH POND RETROFIT DESIGN DRAWINGS
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1 | 2 4 | 5 | 6 7 | 8
STANDARD ABBREVIATIONS
CONSTRUCTION SEQUENCE GENERAL NOTES
iPPROX QEBROXIMATELY s o Th T
A.  CONTRACTOR SHALL CLEAN THE WAP BY REMOVING ANY REMAINING CCR
A T NTYS NORTH THICKENER YARD SUMP MATERIAL, ROCKS. AND SEDMENT.
AVG AVERAGE 0C ON CENTER
o4 OUNCE B. CONTRACTOR SHALL USE WATER FROM THE ADJACENT EAST ASH 1. ALL WORK UNDER THIS CONTRACT SHALL BE PERFORMED IN ACCORDANCE WITH THE PLANS AND PROJECT
BOE BOTTOM OF EXCAVATION 7 PERCENT §2¥ERI(ELAP(;F?RTHNEWSISESRUEI\?gRFEggFE) éSFP)THTEO WWA/;SHANRDE%/E'%‘\C/?E%R SPECIFICATIONS. IN THE EVENT OF A DISCREPANCY BETWEEN THE PLANS AND THE PROJECT SPECIFICATIONS, THE
BOL BOTTOM OF LINER PLCP PERFORATED LEACHATE COLLECTION PIPE EAP WILL BE VISUALLY INSPECTED BY OWNER'S CQA CONSULTANT 10 SPECIFICATIONS SHALL GOVERN.
o CENTERLINE oerr Rl CONTIRM CET WATERIL, FOUS, AN SROWENT HAVE BEER REMNOVED 2 23 SHOWN ON 'DRAWING NO. 00C-01 EXISTING. CONTOURS. ARE BASED ON TOPOGRAPHICAL SURVEY. PERFORMED FEBRUARY
PGL PROFILE GRADE LINE C. CONTRACTOR SHALL LOAD AND HAUL GENERAL SOIL FILL MATERIAL FROM d oG
CMP CORRUGATED METAL PIPE PDP PERMANENT DISPOSAL POND THE OWNER'S STOCKPILE LOCATED AT LIBERTY MINE, A LOCATION UNDER A A EEN PERFORMED SINGE T RV WAS PEREORMED AT VARY FROM THOSE SHOWN DUE TO SITE WORK
CO CLEAN OUT PC POINT OF CURVATURE THE PROVISIONS OF THE MINE SAFETY AND HEALTH ADMINISTRATION (MSHA) :
CY CUBIC YARD P POINT OF INTERSECTION AND APPROXIMATELY 4.5 MILES FROM EAP. 3.  THE CONTRACTOR SHALL VERIFY EXISTING CONTOURS PRIOR TO THE START OF WORK.
DIA DIAMETER PVI POINT OF VERTICAL INTERSECTION D. CONTRACTOR SHALL PLACE THE GENERAL FILL MATERIAL OVER THE 4. THERE SHALL NOT BE ANY ADDITIONAL PAYMENT OR EXTENSION OF CONTRACT TIME FOR WORKING WITH SATURATED SOILS OR
EXISTING CONCRETE REVETMENT TO A DEPTH OF AT LEAST SIX (8) INCHES,
B%VTG BELVA\/'IT\IG E; E%IZ\I(EME‘?EFEANGENT NOMINALLY COMPACT. AND SMOOTH ROLL TO FINISH THE INSTALLATION. HANDLING WATER SEEPAGE DUE TO RAINFALL, RUNOFF AND INFILTRATION.
5.  THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO PROTECT EXISTING ROADS, BENCHMARKS AND
E EAST Q FLOW E. CONTRACTOR SHALL INSTALL A GEOSYNTHETIC CLAY LINER (GCL) OVER EXISTING GROUNDWATER MONITOR WELLS DURING THE CONSTRUCTION PERIOD. THE CONTRACTOR SHALL BE SOLEY
EAP EAST ASH POND QTY QUANTITY THE SIDES AND FLOOR OF THE WAP AND SECURE IT IN A PERIMETER RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE INCURRED BY THE CONTRACTOR'S FAILURE TO EXACTLY
ELEV ELEVATION = R ADIUS ANCHOR TRENCH/BATTEN AND STRIP. LOCATE AND PROTECT THE GROUNDWATER MONITOR WELLS, BENCHMARKS AND EXISTING ROADS.
EW EACH WAY RCP REINFORCED CONCRETE PIPE F. CONTRACTOR SHALL INSTALL A 60-MIL HDPE LINER DIRECTLY ON THE GCL g THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES HAVE NOT BEEN ESTABLISHED BY THE OWNER OR ENGINEER.
EXIST EXISTING REF REFERENCE AND SECURE IT IN A PERIMETER ANCHOR TRENCH/BATTEN AND STRIP. THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF ALL EXISTING UTILITES BEFORE
EXC EXCAVATION COMMENCING WORK, AND AGREES TO BE FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE
REQ REQUIRED OCCASIONED BY THE CONTRACTORS FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL UTILITIES. THE
FGD FLUE GAS DESULFICATION RD ROAD EgggﬁéﬁTTgRORSHﬁhLESBE RESPONSIBLE FOR MAINTAINING PROPER SAFE WORKING DISTANCE FROM ALL UTILITY
FML FLEXIBLE MEMBRANE LINER SCH SCHEDULE -
ELL FEET SDL SAND DRAINAGE LAYER 7.  EXCAVATION BY "BLASTING" IS NOT PERMITTED ON THIS PROJECT.
GALLON SEC SECTION
8. FINISHED GROUND ELEVATIONS SHALL MATCH EXISTING GROUND ELEVATIONS EXCEPT AS SHOWN ON THE PLANS. ALL
GND GROUND SHT SHEET EXCESS SOIL FROM THE EXCAVATION AND GRADING SHALL BE PLACED IN DESIGNATED STOCKPILE LOCATIONS AS
e CRAVEL DRANAGE LATER S souTH REROUED LI DS MUSTE S ENCOUNERED BUTNG DCAATON T SINER S S NOTPEB A
GNDL GEONET DRAINAGE LAYER SDR STANDARD DIMENSION RATIO AREAS SHALL BE CONDUCTED BY THE CONTRACTOR AT NO ADDITIONAL EXPENSE TO THE OWNER
EBEFZ oAl | R YETRYLERE 2LUCH SOl LINER QUALITY CONTROL PLAN 9. GEOTECHNICAL INVESTIGATION REPORTS FOR THE SITE ARE AVAILABLE FOR REVIEW AT LUMINANT"S DALLAS
D IFIlI%FIQ[l)ZEO,EI)ITAAMLETER gp ggEEAIF{EP'PE " OFFICES. THE CONTRACTOR MAY PERFORM ADDITIONAL GEOTECHNICAL INVESTIGATIONS, AS DEEMED NECESSARY
Q FOR CONSTRUCTION ACTIVITIES, PROVIDED ALL NECESSARY PERMITS AND APPROVALS ARE OBTAINED FROM LUMINANT
IN INCHES SS SIDE SLOPE PRIOR TO INITIATING SUCH WORK. HOWEVER, THERE SHALL BE NO ADDITIONAL PAYMENT TO THE CONTRACTOR FOR
IE INVERT ELEVATION STA STATION ADDITIONAL GEOTECHNICAL INVESTIGATIONS.
LCRS LEACHATE COLLECTION AND REMOVAL SYSTEM STYS SOUTH THICKENER YARD SUMP 10. THE CONTRACTOR SHALL CONSTRUCT, AND UPON COMPLETION OF THE PROJECT, REMOVE TEMPORARY CONSTRUCTION
LCS LEACHATE COLLECTION SYSTEM TAS. TERMINAL ANCHOR SECTION ACCESS ROADS. SUCH ROADS SHALL BE LOCATED AS APPROVED BY THE OWNER. DRAINAGE PATTERNS AT THE SITE
e (EACHATE COLLECTION PPE i TANGENT LENGTH AL R LG R G T S AR R R
LEACHATE COLLECTION PIPE RISER TOC TOP OF COVER ’ , '
1. THE CONTRACTOR SHALL INSTALL, MAINTAIN, AND UPON COMPLETION OF THE PROJECT, REMOVE TEMPORARY
tg :;ngE,\A]g FEET TOFC TOP OF FINAL COVER FROSION AND SEDIMENT CONTROLS AS APPROVED BY LUMINENT ENVIRONMENTAL SERVICES AND IN ACCORDANCE WITH
TOL TOP OF LINER THE SITE SWPPP AND PURSUANT TO TPDES REQUIREMENTS. SUCH CONTROLS SHALL BE PLACED AT THE LIMITS OF
MH MANHOLE TOS TOE OF SLOPE DISTURBED AREAS AND AT INTERMEDIATE LOCATIONS WHERE CONCENTRATED FLOW IS LIKELY.
MQX MO%MH?HES TS TOP SLOPE 12, TEMPORARY CONSTRUCTION SLOPES SHALL NOT BE GREATER THAN 2H:1V. STEEPER SLOPES WILL ONLY BE ALLOWED
. TEMP TEMPORARY IF THE CONTRACTOR PROVIDES A GEOTECHNICAL ENGINEERING REPORT SPECIFYING MAXIMUM SLOPES AND THE
MIN MINIMUM TYP TYPICAL DURATION FOR WHICH SUCH SLOPES SHALL REMAIN IN PLACE.
LSES NARTIN LAKE STEAM ELECTRIC STATION ey hEr \OTED OTHERWISE 3. THE GONTRACTOR, SHALL BEMOVE AL VEGETATION WITAN THE SONSTRUCTION, LTS, 45 REGUEED 0 CoNSTRUCT
MSL MEAN SEA LEVEL W WEST ' '
! NORTH” s - w
NO NUMBER '
Yo VaRD 5. THE CONTRACTOR SHALL MMEDIATELY RERORT T0 T, FNGNEER. ANY FRROR OF DISCREPANCY FOUND ONCE, THE
SYMBOLS
SECTION DETAIL INDICATORS INCREASE IN CONTRACT SUM OR TIME. THE CONTRACTOR SHALL ALSO BE RESPONSIBLE TO CORRECT ANY FAILURE
OF COMPANY PARTS TO COORDINATE OR FIT PROPERLY INTO FINAL POSITION, AS A RESULT OF CONTRACTOR
DRAWING ON WHICH SECTION IS CUT: PC FAILURE TO RAISE OR RESOLVE A DISCREPANCY.
N 15195 00 16.  THE DRAWINGS AND SPECIFICATIONS SHOULD AGREE WITH EACH OTHER, AND WORK CALLED FOR BY DRAWINGS AND
. NOT MENTIONED IN SPECIFICATION, OR VICE VERSA, SHALL BE FURNISHED BY BOTH. WHEN DISCREPANCIES EXIST
SECTION NUMBER . E 12685.00 N BETWEEN SCALE AND DIMENSIONS, THE DIMENSIONED FIGURE SHALL BE USED.
: 17.  CONTRACTOR AND EACH SUBCONTRACTOR SHALL VERIFY ALL GRADES, LINES, LEVELS, AND DIMENSIONS AS
' P . L0 O s MO TS s i o, LSRG s DR YR, e
SHEET NUMBER ON WHICH N 15195.00 CL BERM PV| 4\R\ CURVE RADIUS CALLOUT PROGRESSES THE CONTRACTOR WILL MAINTAIN ADEQUATE HORIZONTAL AND VERTICAL CONTROL.
SECTION 1S DRAWN E 12685.00 STA 18+50.25 18.  CONTRACTOR SHALL PROVIDE EROSION CONTROL BY SEEDING FOR ALL AREAS DISTURBED BY CONTRACTOR
N 14995 00 DURING THE CONSTRUCTION OF THIS PROJECT. THE CONTRACTOR SHALL NOT DISTURB ANY AREA WITHOUT THE
DRAWING ON WHICH SECTION APPEARS: oT c 19885 00 ° BEGINNING OR ENDING CURVE NODE APPROVAL OF THE ENGINEER. EROSION CONTROL BY SEEDING SHALL CONFORM TO STANDARD SPECIFICATION 02930.
’ 19.  CONTRACTOR SHALL INSTALL EROSION AND SEDIMENT CONTROLS AS PER SPECIFICATIONS DURING CONSTRUCTION.
SECTION NUMBER E 1322288 ELEV = 650.00 C1 L SUCH CONTROLS SHALL BE PLACED AT LIMITS OF DISTURBED AREAS AND AT INTERMEDIATE LOCATIONS WHERE
. CURVE NUMBER CALLOUT :
SECT'ON X—X X 20. STORMWATER THAT HAS COME INTO CONTACT WITH THE ASH WITHIN THE EXCAVATED POND IS TO BE CONSIDERED
SCALE Q)é CONTACT STORMWATER. CONTRACTOR WILL CONTROL THE WATER ON SITE IN COMPLIANCE WITH THE TPDES PERMIT.
21.  THE CONTRACTOR IS REQUIRED TO PRESENT THE SWPPP TO LUMINANT ENVIRONMENTAL SERVICES FOR APPROVAL
gEE%ITONN%ABCESTON WHICH VERTICAL CONTROL DESIGNATION PRIOR TO THE COMMENCEMENT OF CONSTRUCTION ACTIVITIES.
22.  THE CONTRACTOR IS REQUIRED TO SUBMIT THE NOTICE OF INTENT AND NOTICE OF TERMINATION FOR THE TPDES PERMIT.
8 7/ GRADE 23. Xg%v(ll?yTRACTOR IS TO ACQUIRE A DIGGING PERMIT FROM THE PLANT BEFORE COMMENCING ANY EXCAVATION
DRAWING ON WHICH DETAIL IS INDICATED: —= .
DETAIL NUMBER 51 SLOPE DESIGNATION (HORIZONTAL VERTICAL)
DETAIL NAME 3
SHEET NUMBER ON WHICH % SLOPE DESIGNATION
DETAIL IS DRAWN
N 14995.00 COORDINATE
DRAWING ON WHICH DETAIL APPEARS: E 12885.00
DETAIL NUMBER
DETA“_ NAME \/ WATER SURFACE (PROFILE)
X -
SCALE %
x 430 SPOT ELEVATION, FEET
SHEET NUMBER ON WHICH

DETAIL IS INDICATED
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APPENDIX E — NEW SCRUBBER POND RETROFIT DESIGN DRAWINGS



HDR ENGINEERING, INC.

76 SOUTH LAURA STREET, SUITE 1600
JACKSONVILLE, FL 32202

COA# 4213

2\

Luminant

Construction Drawings For INDEX OF DRAWINGS
- GENERAL
00G-01 COVER SHEET
M art I n L ak e 00G-02 ABBREVIATIONS AND GENERAL NOTES
CIVIL

00C-01 SITE LAYOUT

| ] | ]
00C-02 NEW SCRUBBER POND
00C-03 ROSS SECTIONS
00C-04 DETAILS (1 OF 2)

00C-05 DETAILS (2 OF 2)
00C-06 STOCKPILE AND HAUL ROUTE

. CCR Impoundment Reline
New Scrubber Pond

]

Project No.
10172630

Rusk County, Texas
, January 2020

VICINITY MAP

NOT TO SCALE



1 | 2 3 4

STANDARD ABBREVIATIONS

CONSTRUCTION SEQUENCE

GENERAL NOTES

iPPROX QEBROXIMATELY s o Th T
NTYS NORTH THICKENER YARD SUMP A.  CONTRACTOR SHALL CLEAN THE NSP BY REMOVING ANY REMAINING CCR
i\/@ Q\T/ERAGE oC ON CENTER MATERIAL, ROCKS, AND SEDIMENT.
o4 OUNCE B. CONTRACTOR SHALL USE WATER FROM THE ADJACENT WEST ASH 1. ALL WORK UNDER THIS CONTRACT SHALL BE PERFORMED IN ACCORDANCE WITH THE PLANS AND PROJECT
BOE BOTTOM OF EXCAVATION / PERCENT m#‘&|<AV[AF(’)>FQRTHEEASSTlD@gHAESNQLé%QP>OJOTHVEAigPRa%/§NENEGM§&§ T SPECIFICATIONS. IN THE EVENT OF A DISCREPANCY BETWEEN THE PLANS AND THE PROJECT SPECIFICATIONS, THE
BOL BOTTOM OF LINER PLCP PERFORATED LEACHATE COLLECTION PIPE EAP WILL BE VISUALLY INSPECTED BY OWNER'S CQA CONSULTANT TO SPECIFICATIONS SHALL GOVERN.
o CENTERLINE i R CONTIRM CET WATERIL, FOUS, AN SROWENT HAVE BEER REMNOVED 2 %S SHOWN ON DRAWING NO. 00C-01- EXISTING. CONTOURS ARE BASED ON TOPOGRAPHICAL SURVEY PERFORMED. FEBRUARY
PGL PROFILE GRADE LINE C. CONTRACTOR SHALL LOAD AND HAUL GENERAL SOIL FILL MATERIAL FROM d oG
CMP CORRUGATED METAL PIPE PDP PERMANENT DISPOSAL POND THE OWNER'S STOCKPILE LOCATED AT LIBERTY MINE, A LOCATION UNDER A A EEN PERFORMED SINGE T RV WAS PEREORMED AT VARY FROM THOSE SHOWN DUE TO SITE WORK
CO CLEAN OUT PC POINT OF CURVATURE THE PROVISIONS OF THE MINE SAFETY AND HEALTH ADMINISTRATION (MSHA) :
cY CUBIC YARD P POINT OF INTERSECTION AND APPROXIMATELY 4.5 MILES FROM EAP. 3.  THE CONTRACTOR SHALL VERIFY EXISTING CONTOURS PRIOR TO THE START OF WORK.
DIA DIAMETER PVI POINT OF VERTICAL INTERSECTION D. CONTRACTOR SHALL PLACE THE GENERAL FILL MATERIAL OVER THE 4. THERE SHALL NOT BE ANY ADDITIONAL PAYMENT OR EXTENSION OF CONTRACT TIME FOR WORKING WITH SATURATED SOILS OR
EXISTING CONCRETE REVETMENT TO A DEPTH OF AT LEAST SIX (8) INCHES,
B%VTG BEZVA\/'IT\IG E; E%IZ\ICT)MCE)‘IFEFEANGENT NOMINALLY COMPACT. AND SMOOTH ROLL TO FINISH THE INSTALLATION. HANDLING WATER SEEPAGE DUE TO RAINFALL, RUNOFF AND INFILTRATION.
5.  THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO PROTECT EXISTING ROADS, BENCHMARKS AND
E EAST Q FLOW E. CONTRACTOR SHALL INSTALL A GEOSYNTHETIC CLAY LINER (GCL) OVER EXISTING GROUNDWATER MONITOR WELLS DURING THE CONSTRUCTION PERIOD. THE CONTRACTOR SHALL BE SOLEY
EAP EAST ASH POND QTY QUANTITY THE SIDES AND FLOOR OF THE NSP AND SECURE IT IN A PERIMETER RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE INCURRED BY THE CONTRACTOR'S FAILURE TO EXACTLY
ELEV ELEVATION s R ADIUS ANCHOR TRENCH/BATTEN AND STRIP. LOCATE AND PROTECT THE GROUNDWATER MONITOR WELLS, BENCHMARKS AND EXISTING ROADS.
EW EACH WAY RCP REINFORCED CONCRETE PIPE F. CONTRACTOR SHALL INSTALL A 60-MIL HDPE LINER DIRECTLY ON THE GCL g THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES HAVE NOT BEEN ESTABLISHED BY THE OWNER OR ENGINEER.
EXIST EXISTING AND SECURE IT IN A PERIMETER ANCHOR TRENCH/BATTEN AND STRIP. THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF ALL EXISTING UTILITES BEFORE
REF REFERENCE
EXC EXCAVATION COMMENCING WORK, AND AGREES TO BE FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE
FGD FLUE GAS DESULFICATION S RESDIRED CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAIING PROPER SAFE WORKING DISTANCE FROM AL OTILITY -
RD ROAD
FML FLEXIBLE MEMBRANE LINER SCH SCHEDULE EASEMENTS OR LINES.
FT FEET SDL SAND DRAINAGE LAYER 7.  EXCAVATION BY "BLASTING" IS NOT PERMITTED ON THIS PROJECT.
8@[‘) GALLON SEC SECTION 8. FINISHED GROUND ELEVATIONS SHALL MATCH EXISTING GROUND ELEVATIONS EXCEPT AS SHOWN ON THE PLANS. ALL
GROUND SHT SHEET EXCESS SOIL FROM THE EXCAVATION AND GRADING SHALL BE PLACED IN DESIGNATED STOCKPILE LOCATIONS AS
e CRAVEL DRANAGE LATER S souTH REROUED LI DS MUSTE S ENCOUNERED BUTNG DCAATON T SINER S S NOTPEB A
SB]B:_E SIEGCI)AN%T—ZN%FIQTAﬁl(NAPGOEI_YLI—ZATYHEﬁ_ENE g[l_)gCP ggﬁ_N[)LIAI\TI—E)R DCBYJEATISTK\)(N C%?\IT%SOL oL AN AREAS SHALL BE CONDUCTED BY THE CONTRACTOR AT NO ADDITIONAL EXPENSE TO THE OWNER.
HORIZ HORIZONTAL SP STEEL PIPE 9. GEOTECHNICAL INVESTIGATION REPORTS FOR THE SITE ARE AVAILABLE FOR REVIEW AT LUMINANT'S DALLAS
D INSIDE_DIAMETER SQUARE OFFICES. THE CONTRACTOR MAY PERFORM ADDITIONAL GEOTECHNICAL INVESTIGATIONS, AS DEEMED NECESSARY
SQ Q FOR CONSTRUCTION ACTIVITIES, PROVIDED ALL NECESSARY PERMITS AND APPROVALS ARE OBTAINED FROM LUMINANT
”_}l INCHES SS SIDE SLOPE iggf%oleN(l;TEléTTlggHr\Su%%E l\/{\\/jggghg%\(gl\\l/grz, THERE SHALL BE NO ADDITIONAL PAYMENT TO THE CONTRACTOR FOR
INVERT ELEVATION STA STATION .
LCRS LEACHATE COLLECTION AND REMOVAL SYSTEM STYS SOUTH THICKENER YARD SUMP 10. THE CONTRACTOR SHALL CONSTRUCT, AND UPON COMPLETION OF THE PROJECT, REMOVE TEMPORARY CONSTRUCTION
LCS LEACHATE COLLECTION SYSTEM TAS. TERMINAL ANCHOR SECTION ACCESS ROADS. SUCH ROADS SHALL BE LOCATED AS APPROVED BY THE OWNER. DRAINAGE PATTERNS AT THE SITE
LCP _LEACHATE COLLECTION PIPE L TANGENT LENGTH SHALL NOT BE ALTERED BY ROAD CONSTRUCTION. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONSTRUCTION AND
 CPR CEACHATE GOLLEGTION PIPE RISER Toc 6P OF COVER MAINTENANCE OF TEMPORARY DRAINAGE STRUCTURES, INCLUDING CULVERTS, AT NO ADDITIONAL COST TO THE OWNER.
1. THE CONTRACTOR SHALL INSTALL, MAINTAIN, AND UPON COMPLETION OF THE PROJECT, REMOVE TEMPORARY
l[g :5'8]5@5 FEET TOFC TOP OF FINAL COVER FROSION AND SEDIMENT CONTROLS AS APPROVED BY LUMINENT ENVIRONMENTAL SERVICES AND IN ACCORDANCE WITH
TOL TOP OF LINER THE SITE SWPPP AND PURSUANT TO TPDES REQUIREMENTS. SUCH CONTROLS SHALL BE PLACED AT THE LIMITS OF
MH MANHOLE TOS TOE OF SLOPE DISTURBED AREAS AND AT INTERMEDIATE LOCATIONS WHERE CONCENTRATED FLOW IS LIKELY.
MAX MAXIMUM TS TOP SLOPE
12.  TEMPORARY CONSTRUCTION SLOPES SHALL NOT BE GREATER THAN 2H:1V. STEEPER SLOPES WILL ONLY BE ALLOWED
MIL .001 INCHES TEMP TEMPORARY IF THE CONTRACTOR PROVIDES A GEOTECHNICAL ENGINEERING REPORT SPECIFYING MAXIMUM SLOPES AND THE
MIN MINIMUM TYP TYPICAL DURATION FOR WHICH SUCH SLOPES SHALL REMAIN IN PLACE.
MXVSES ch)lelTTllEl)RLX\@_LSTEAM ELECTRIC STATION UNO UNLESS NOTED OTHERWISE 13.  THE CONTRACTOR SHALL REMOVE ALL VEGETATION WITHIN THE CONSTRUCTION LIMITS AS REQUIRED TO CONSTRUCT
MSL MEAN SEA LEVEL VERT VERTICAL THE PROJECT. ALL VEGETATION SHALL BE REMOVED BY CONTRACTOR AT NO ADDITIONAL EXPENCE TO OWNER.
N NORTH W WEST 14,  THE CONTRACTOR SHALL OBTAIN AND CONDUCT WORK CONSISTENT WITH A TPDES PERMIT FOR CONSTRUCTION, REFER
W/ WITH TO TECHNICAL SPECIFICATIONS. PREPARATION OF A SWPPP AND OBTAINING THE TPDES PERMIT ARE THE
ng HSI\TABE\IR CONTRACT W AP WEST ASH POND CONTRACTORS RESPONSIBILITY.
WWw WETWELL 15.  THE CONTRACTOR SHALL IMMEDIATELY REPORT TO THE ENGINEER ANY ERROR OR DISCREPANCY FOUND ONCE THE
YD Y ARD CONTRACT DOCUMENT IS CAREFULLY REVIEWED AND ALL ASPECTS OF FIELD WORK HAVE BEEN VERIFIED. IN THE
SYMBOLS
SECTION DETAL INDICATORS e, O e OO B g o R Pk S Sl AR
DRAWING ON WHICH SECTION IS CUT: PC FAILURE TO RAISE OR RESOLVE A DISCREPANCY. ,
N 15195 00 16.  THE DRAWINGS AND SPECIFICATIONS SHOULD AGREE WITH EACH OTHER, AND WORK CALLED FOR BY DRAWINGS AND
. NOT MENTIONED IN SPECIFICATION, OR VICE VERSA, SHALL BE FURNISHED BY BOTH. WHEN DISCREPANCIES EXIST
SECTION NUMBER . E 12685.00 N BETWEEN SCALE AND DIMENSIONS, THE DIMENSIONED FIGURE SHALL BE USED.
: 17.  CONTRACTOR AND EACH SUBCONTRACTOR SHALL VERIFY ALL GRADES, LINES, LEVELS, AND DIMENSIONS AS
' P . L0 O s MO TS s i o, LSRG s DR YR, e
SHEET NUMBER ON WHICH N 15195.00 CL BERM PV| 4\R\ CURVE RADIUS CALLOUT PROGRESSES THE CONTRACTOR WILL MAINTAIN ADEQUATE HORIZONTAL AND VERTICAL CONTROL.
s " 12685.00 Th 850,25 ° GONTICIEN S TN ERGSOL COUROL o SHEONS FOR AL HerS DSILEER 0, CONEAIGE
DRAWING ON WHICH SECTION APPEARS: oT E Eggggg ° BEGINNING OR ENDING CURVE NODE APPROVAL OF THE ENGINEER. EROSION CONTROL BY SEEDING SHALL CONFORM TO STANDARD SPECIFICATION 02930.
N 14995 00 T 19.  CONTRACTOR SHALL INSTALL EROSION AND SEDIMENT CONTROLS AS PER SPECIFICATIONS DURING CONSTRUCTION.
SECTION NUMBER : ELEV = 650.00 C1 SUCH CONTROLS SHALL BE PLACED AT LIMITS OF DISTURBED AREAS AND AT INTERMEDIATE LOCATIONS WHERE
E 12885.00 N CURVE NUMBER CALLOUT CONCENTRATED FLOW IS LIKELY.
SECT'ON X—X X 20. STORMWATER THAT HAS COME INTO CONTACT WITH THE ASH WITHIN THE EXCAVATED POND IS TO BE CONSIDERED
SCALE Q)é CONTACT STORMWATER. CONTRACTOR WILL CONTROL THE WATER ON SITE IN COMPLIANCE WITH THE TPDES PERMIT.
21.  THE CONTRACTOR IS REQUIRED TO PRESENT THE SWPPP TO LUMINANT ENVIRONMENTAL SERVICES FOR APPROVAL
gEE%ITONN%ABCESTON WHICH VERTICAL CONTROL DESIGNATION PRIOR TO THE COMMENCEMENT OF CONSTRUCTION ACTIVITIES.
22.  THE CONTRACTOR IS REQUIRED TO SUBMIT THE NOTICE OF INTENT AND NOTICE OF TERMINATION FOR THE TPDES PERMIT.
8 7/ GRADE 23. Xg%v(h@yTRACTOR IS TO ACQUIRE A DIGGING PERMIT FROM THE PLANT BEFORE COMMENCING ANY EXCAVATION
DRAWING ON WHICH DETAIL IS INDICATED: —= .
DETAIL NUMBER 51 SLOPE DESIGNATION (HORIZONTAL : VERTICAL)
DETAIL NAME 3
SHEET NUMBER ON WHICH % SLOPE DESIGNATION
DETAIL IS DRAWN
N 14995.00 COORDINATE
DRAWING ON WHICH DETAIL APPEARS: E 12885.00
DETAIL NUMBER
\/ WATER SURFACE (PROFILE)
DETAIL NAME X —=
SOALE \X 430 SPOT ELEVATION, FEET
SHEET NUMBER ON WHICH X ’
DETAIL IS INDICATED
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APPENDIX F1 - MAP OF GROUNDWATER MONITORING WELL LOCATIONS
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APPENDIX F2 —= WELL CONSTRUCTION DIAGRAMS AND DRILLING LOGS



Ash Pond Area



Luminant

Log of Boring: H-26

) ] ) Completion Date: |9/14/2015 Drilling Method: Sonic
Martin Lake Tsat‘tel?n']l" %‘?C“'C Station  I'prilling Company: | Walker-Hill Environmental | Borehole Diameter (in.) 6.5
7 Driller- Timmy Beach Total Depth (ft): 50
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
[y
Depth Well e . ) .
(ft) Materials § 2 USCcS Lithologic Description
1
0 i a— _ : g
. w ML " | (0-3)Silty CLAY, dark brown, dry, soft to firm, weak cementation, flat, low plasticity
1 x:x: [—— + + = —
7 B . .
4 ] 3 10.0/10.0 - SC (3 - 7) Sandy CLAY, red/orange with gray clay ribbons, dry, soft to firm, weak
. :x:x ) | "7 - .| cementation, medium plasticity, minor rounded pebbles
g S —
] e - - - ——| (7-11) Silty SAND, gray, dry, soft, weak cementation, subrounded, sharp contact
) e T
12 = —
- ® X — -
- xxxx -
- xxxx - B
i x:x: 100”00_—
16 — L e ]
— ® X ... ]
- xxxx - —
] = ML - -
B E3t v —
20 — o +++— (11 -30) Clayey silty SAND, tan with red and gray ribbons, moist to wet, soft, weak
7 L — *| cementation, medium plasticity
. i -
. o e
24 < e
] wa (10.0/10.0. - ——
® X — —
] x:x: _—
28 — il [
: xxxx = 8 —
B ww —
i £
32 — .
] . 10.0/10.d' . SP - | (30 -40) SAND, tan and orange, fine grained, higher clay content (31'-34"), wet, very soft
36 N — : - T .| tosoft, low to medium plasticity
40 H| = s
= ; N SW (40 - 44) SAND, red, wet, soft to firm, moderate cementation, heavy iron content, iron
] — . =77+ | concretions ("rocky" texture)
44 — =. . s
] - pno.omMoq .- - -
— L ’SFi | (44 -50) SAND, red and gray, wet, soft, fine grained, subrounded, gradual color change
48 ] S TL| to dark brown/black (47'-50'), moisture content decreases with depth, hard sand (48'-50")
52 1
Notes:

Pastor, Behling & Wheeler, LL.C
2201 Double Creek Dr., Suite 4004

Tel (512) 671-3434 Fax (512) 671-3446

PBW

Round Rock, TX 78664

1. This log should not be used separately from the report to which it is attached.

Well Materials Annular Materials
(0-35) Casing, 2" Sch 40 FJT PVC (0-31") Grout
(35-40) Screen, 2" Sch 40 FJT PVC, 0.010" slot (31'-33") Bentonite pellets

(33'-40') 20/40 sand




Luminant Log of Boring: H-27

) ] ) Completion Date: |9/15/2015 Drilling Method: Sonic
e Tsat‘tel?n’];‘ E')?C"'C Station | priling Company: | Walker-Hill Environmental |Borehole Diameter (in.) 6.5
7 Driller- Timmy Beach Total Depth (ft): 50
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
[y
Depth Well e . ) .
y Lithologic Description
(ft) Materials § £ | USCS g i
1
0 B xxx? Hx?ﬂ '\\"\\"\\I"\-\hl'
1l e NN
7 scx:cx:l :cx:cx -,\H‘“-,\-,\H‘-,\H‘-,
4 __ x:x:m x:xx ::::::::
S R T S
Tk w4 (10.0/10.0 W,
Tk [T e,
IR S
8 N b ae W N
B x:x:m x:xx ::::::::
q Fa] s e ) (0 - 20) CLAY, orange and brown mottling, minor black sreaking, blocky, moist, soft to
7 :x:x: :x: ':H:R\Q,’H{ hard, low to high plasticity, dry and variable sand content (5'-7'), wet at 20
12 __ letxll ltxltx H"RH"H"
- letxll ltxltx H\H"H
- letxll ltxltx H\H"H
- letxll ltxltx H"RH"H"
- letxll ltxltx 10.01{1 00 H\H"H
16 — s [ N
— letxll ltxltx H"RH"H"
— letxll ltxltx H\H"H
- letxll ltxlt H\H"H ",
- K:K:N x:x: H"RH"H" ",
2 SP”_"|_ (20 - 21) SAND, gray, moist, soft, subrounded, sharp contact
T letxll ltxltx H"\-H\-H‘-N"
4 ke wint '\.“"\"k"‘h
7 scx:cx:l :cx:c “"H-..“"\.“"\,"‘\, . .
24 — BEaT T -:\H‘-:\G"\\LQ-: (21 - 28) CLAY, gray and orange, blocky, moist, firm to hard, moderate cementation, low
T ki et [10.0/10.00-05  plasticity
AR ww .,‘“\.,\\.,\“\.,\“\.,
T RS | e
1 ¥ e A
28 o [ el N
] b2 ww
B be e ww
i x:x:m x:x:
2 i R
S . SP .| (28 -40) SAND, light gray to tan/orange, moist to wet, soft, none to low plasticity, minor
. :x:x: :x:x 10.0/10 0}' .. | clay content decreasing with depth
36 — x:x:m x:x: | o
- ® X
— letxll ltxltx
— letxll ltxltx
— letxll ltxltx
40 — poE e e
4R | L, . . ..
A s i (40 - 44) Sandy CLAY, orange and gray, moist, firm, low to medium plasticity, flat, sharp
N ::\x:: contact, very hard and little to no sand at 43'
44 | . " . ) ,: bv, '., N ,'.
] —- - | [10.0/10.q . - - -,
. = n ‘Sp | (44 - 50) Clayey SAND, orange and gray, wet, soft, low plasticity, fine grained,
48 ] — ) : decreasing clay content with depth, sharp contact, color change to brown at 48'
52 1

Notes:
PB W 1. This log should not be used separately from the report to which it is attached.

Pastor, Behling & Wheeler, LLC | \yo| Materials Annular Materials
2201 Double Creek Dr., Suite 4004 (0-45) Casing, 2" Sch 40 FJT PVC (0-41) Grout

Round Rock, TX 78664 (45-50) Screen, 2" Sch 40 FJT PVC, 0.010" slot (41'-43") Bentonite pellets
Tel (512) 671-3434 Fax (512) 671-3446 (43'-50") 20/40 sand




Luminant Log of Boring: H-28

) ] ) Completion Date: |9/15/2015 Drilling Method: Sonic
Martin Lake Tsat‘tel?n']l" %‘?C“'C Station  I'prilling Company: | Walker-Hill Environmental | Borehole Diameter (in.) 6.5
7 Driller- Timmy Beach Total Depth (ft): 40
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
[y
Depth Well e . ) .
(ft) Materials § 2 USCcS Lithologic Description
1
0 - et
7 E
2 - n R
] zx:x .- 8P. '| (0-6)Soil with SAND, tan, dry, firm, moderate cementation, hard packed
] 2] 10.0/10.0
6 — L
| ® X
] x:x:
8 ] :x:x
] x:x:
10 - e
7 x:x:
12 oy .
] :x:x . SC | (8- 21) Clayey SAND, moist, soft to firm, weak cementation, none to low plasticity, flat, 6"
14 - ¥ 7. ¥¥ 0| gray fine to very fine sand lense at 10', gray and orange mottling (11'-21'), fine grained
] =¥ p0.01049 -t
- ® X .
16 — x:x:
- ® X
: xxxx
18 — 2
- ® X
T xxxx
20 "
7 E3
: x:x: . O‘ . ®
22 _: :x:x ' . : . C
24 _: O, -
- . *,* « € (21-30) Clayey SAND, tan and orange, wet, soft to firm, low plasticity, none to weak
10.0/10.0
26 ] ’ "] '$BISC | cementation, variation in clay content with depth, highest clay content at 21', more orange
= <.+ andless clay (29-30")
28 31 5 O -
N — . q
30 35 0. -,
] — SP (30 - 33) SAND, orange and gray, fine grained, wet, soft, low plasticity, minor clay
32 — =" .| content, color change from tna to brown to dark gray
E DN
34 — S T
e - - R
. - 1010.0110.0 R
36 — ' R L, . )
. =Gl ] (33 -40) Silty CLAY, dark gray, moderate sand, dry, hard, weak cementation, flat
. SO
38 — o,
40 ] ,H" ,\-,\\"-,\\" .

Notes:
PB W 1. This log should not be used separately from the report to which it is attached.

Pastor, Behling & Wheeler, LLC | \yo| Materials Annular Materials
2201 Double Creek Dr., Suite 4004 (0-27) Casing, 2" Sch 40 FJT PVC (0-23') Grout

Round Rock, TX 78664 (27-32) Screen, 2" Sch 40 FJT PVC, 0.010" slot (23'-25') Bentonite pellets
Tel (512) 671-3434 Fax (512) 671-3446 (25'-32") 20/40 sand




Luminant Log of Boring: H-29

Completion Date: |9/23/2015 Drilling Method: Sonic

Martin Lake Steam Electric Station | pyijing Company: | Walker-Hill Environmental |Borehole Diameter (in.). 6.5

Tatum, TX Driller- Timmy Beach Total Depth (ft): 60

Driller's License: |5814M TOC Elevation (ft. AMSL):

PBW Project No. 5164B Logged By: Ryan Francis Northing:

Sampling Method:|4"x10' Core barrel Easting:

Depth Well

MR uscs Lithologic Description

E

Recovery
(ft/ft)

o

HgR Qﬁg’é *4 (0 -2) Hard rock road bed, dry
2% 40.0/10.0. - - -

w'x ‘_: SC ‘: (2 - 18) Clayey SAND, orange and gray mottling, very fine grained, dry to moist, firm,
uix . .| weak cementation, low to medium plasticity, increasing clay content with depth

12

=*1h0.0M10.d - - -
16 e

20

(18 - 30) CLAY, orange, moist, firm, low to medium plasticity, very little sand or silt, black

24 « 10 0”0_0:_}:_:\:__' :_}:_: striping at 22, increasing sand content with depth (28'-30")

28

32

]

.

" .

R ::w (30 - 36) CLAY, orange, moist, soft, friable, high plasticity, minor silt
10.0/10.01>

36

EES
E

]

40 (36 - 45) Sandy CLAY/Clayey SAND, orange/gray/red mottling, friable, wet, soft to firm,

low to medium plasticity, increasing clay content with depth

44

10.0/10.
-

(45 - 48) CLAY with sand, orange and gray mottling, wet, soft, high plasticity

TH oM MM N oM oM oM oMM

48

R
S AR N R X N XN N XN X XXX

52 . ; SP X (48 - 57) SAND, gray, wet, soft, one to low plasticity, some black roots/ organics,

interspersed clay lenses

lhoomod
56 : :

B (57 - 60) Silty CLAY, gray/brown, dry, hard, weak cementation, sharp contact

60

Notes:
PB W 1. This log should not be used separately from the report to which it is attached.

Pastor, Behling & Wheeler, LLC | \yo| Materials Annular Materials
2201 Double Creek Dr., Suite 4004 (0-52) Casing, 2" Sch 40 FJT PVC (0-48') Grout

Round Rock, TX 78664 (52-57) Screen, 2" Sch 40 FJT PVC, 0.010" slot (48'-50") Bentonite pellets
Tel (512) 671-3434 Fax (512) 671-3446 (50-57") 20/40 sand




Luminant Log of Boring: H-31

) ] ) Completion Date: |9/24/2015 Drilling Method: Sonic
e Tsat‘tel?n’];‘ E')?C"'C Station | priling Company: | Walker-Hill Environmental |Borehole Diameter (in.) |65
7 Driller- Timmy Beach Total Depth (ft): 60
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
[y
Depth Well e . ) .
(ft) MR § & | uscs Lithologic Description
o
0 4 W ¥ (0 - 1) Hard, packed gravel road bed, dry
: i v .
_ :cx:cx _' L
4 — x:x: .
] x#.410.010.0- - © -
i EE, B -Tod (1 - 12) Clayey SAND, orange, dry to moist, soft to firm, low plasticity, fine grained,
8 :x:x IR increasing clay content with depth, gray clay ribbons at 10’
! W o
] 2% L
12 __ :x:x N
- xxxx . " . .
i % |5.0100[
16 — x:x: . “l - sp. (12 - 20) SAND, orange with red and gray mottling, dry to moist, soft, none to low
| B, - T plasticity, weak cementation, fine grained, very little clay
- ® X .
. L
20 e
: :cx:cx
- ltxltx
. L
24 e 10.0/10.0 (20 - 30) Sandy CLAY, orange, dry to moist, firm, crumbly, color variation with depth, low
] I : ) plasticity, some gray sand lenses, very fine grained, color change to gray at 29'
28 i
T ® X
- xxxx
: xxxx
32 X%
] xxxx
i :x:x 10.0/10.0 (30 - 41) Sandy CLAY,/ Clayey SAND, gray and tan, moist, soft, fine grained, low
36 — x:x: - : plasticity, variations in clay content and firmness with depth, moisture content changes to
. L wet at 35
] "
40 — -
44 — . BRI
] © [ (10.0/10.4 -
48 ‘;. SP _: (41 - 57) SAND, orange/tan, wet, very soft, fine grained, subrounded, increasing red
] . .| colorwith depth starting at 52', hard iron concretion layer with some black staining at 55'
. {ho.omoq .
56 7 . SRR
] N, :&:: (57 - 60) Sandy CLAY, gray, dry to moist, hard, fine grained, weak cementation, low
60 - | plasticity, flat

Pastor, Behling & Wheeler, LL.C
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Notes:
1. This log should not be used separately from the report to which it is attached.

Well Materials Annular Materials
(0-42) Casing, 2" Sch 40 FJT PVC (0-38") Grout
(42-52) Screen, 2" Sch 40 FJT PVC, 0.010" slot (38'-40") Bentonite pellets

(40"-52") 20/40 sand




Luminant

Log of Boring: H-32

) ] ) Completion Date: |9/24/2015 Drilling Method: Sonic
Martin Lake Tsat‘tel?n'];‘ E')?C“'C Station  ['prilling Company: | Walker-Hill Environmental | Borehole Diameter (in.) 6.5
7 Driller- Timmy Beach Total Depth (ft): 60
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
[y
Depth Well e . ) .
(ft) Materials § 2 uscs Lithologic Description
1
0 1 ;:;: (0 - 1) Hard, packed gravel road bed, dry
B B
- :cx:cx
4 — x:x:
] =% 1 110.0/10.0 (1 - 10) Sandy CLAY/Clayey SAND, orange/tan, dry, firm, fine grained, low plasticity,
- il weak cementation
8 ] e
- ®x
T :cx:cx
: x:x:
12 __ :x:x
i e R
4 :x:x 10.0/10.0- a3 ~1 (10 -21) CLAY with minor silt/sand, orange with some black streaks, moist, firm, high
16 — N R plasticity, gradual contact
] oy
20 e
] o
- L (21 - 23.5) SAND, gray, dry, soft to firm, friable, fine grained
- ®x
24 — e SN,
] woed 10.0/10.0 00,
B B
- :cx:cx
28 — =
: xxxx
- :x:x (23.5 - 38) CLAY, orange/tan/gray, moist, soft to firm, unconsolidated, high plasticity,
32 I minor sand at 30, tan and gray with orange stripes (30'-38'), sharp contact
] e o
] "% 10.0/10.00 w0
36 __ :x:x A T T S §
. o
] "
40 — -
44 — . SR
] - ([0.0M104 . - .-
. ST (38 - 57) SAND, orange/tan, moist to wet, very soft to soft, fine grained, subrounded,
48 — e S_P. - | minor clay, low plasticity, no clay content at 42', gradual coarsening of sand grains
- .70 .| (48-55'), some gray streakings at 49", color change to reddish brown at 52'
52 e
] {noorod -
56 7 c. S e
] N, :&:: (57 - 60) Sandy CLAY, dark red and brown, wet, soft, low plasticity, layer of dark red
60 - ~ .| concretions at 57', weak cementation, flat

Pastor, Behling & Wheeler, LL.C
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Notes:

1. This log should not be used separately from the report to which it is attached.

Well Materials

(0-42) Casing, 2" Sch 40 FJT PVC
(42-52) Screen, 2" Sch 40 FJT PVC, 0.010" slot (38-40") Bentonite pellets

Annular Materials
(0-38") Grout

(40"-52") 20/40 sand




Luminant Log of Boring: H-33

) ] ) Completion Date: |9/14/2015 Drilling Method: Sonic
e Tsat‘tel?n’];‘ E')?C"'C Station | priling Company: | Walker-Hill Environmental |Borehole Diameter (in.) 6.5
7 Driller- Timmy Beach Total Depth (ft): 60
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
[y
Depth Well e . ) .
(ft) MR § & | uscs Lithologic Description
1
- ] :::: '—l T (0 - 4) Silty CLAY, minor sand, red and orange with gray ribbons, dry, soft to firm, low to
] I " " 7" .| medium plasticity, flat
4 — x:x: —
] ®23 10.0/10.08
| ltxltx .
g :x:x (4 - 12) CLAY, red with gray concretions, moist, soft to firm, high plasticity, gradual
i wint contact
T ltxltx
: x:x:
12 __ :x:x
- o —— -+ o
i e A
- = x] (10.0/10.00— - - -
16 i e
il x:x: ML (12 - 24) Sandy SILT, gray and red, dry, soft, weak cementation, sharp contact, red and
] e — — gray clay lense at 19'
20 — . - _—
: xxxx
i xxxx = & 0 —
s ] o ]
] E I B N NN
] %, 10.0/10.0p w0 i ] o
] o ::w (24 - 28) Clay, red, moist to wet, soft to firm, high plasticity, pebbles present
_ E3 W M M T
28 — o
i B . o,
. :x:x : "S.P’ -1 (28 -34) SAND, gray, wet, soft to firm, minor clay, low to medium plasticity, subrounded,
32 | o ©. Y% | increasing clay content with depth, sharp contact
] *% 10.0/10.0F
36 — :x:x e (34 - 39) CLAY, orange and gray mottling, dry, very hard, moderate cementation, low
] NN plasticity
] S
40 —
] (39 - 46) Sandy CLAY, orange and gray, moist to wet, firm, medium plasticity, weak
a4 ; | cementation, increasing sand content with depth
] 7 [10.0/10.00
48 — A
52 I
] » ._ML .| (46 -60) Sandy SILT, dark gray, dry, hard, flat
i . no.or10.q——- -
56 — ! -]
60 - —

Notes:
PB W 1. This log should not be used separately from the report to which it is attached.

Pastor, Behling & Wheeler, LLC | \yo| Materials Annular Materials
2201 Double Creek Dr., Suite 4004 (0-41) Casing, 2" Sch 40 FJT PVC (0-37") Grout

Round Rock, TX 78664 (41-46) Screen, 2" Sch 40 FJT PVC, 0.010" slot (37-39") Bentonite pellets
Tel (512) 671-3434 Fax (512) 671-3446 (39-46") 20/40 sand




PDP5



BORING/WELL CONSTRUCTION LOG
GREEN STAR
ENVIRONMENTAL
Project Number: 08-1388

Boring/Well Number: MW-17A

Project Name:

Martin Lake SCS ___ Date Drilled: Oclober 1, 2008

Drilling Meathod:

Localion: B850 FM 2658 Tatum, TX

Casing Type/Diametar:

PVC/2° ID

HSA

Scroen Type/Diameter.

PVCI0.01"

Sampling Method:

CcT

Gravel Pack Type: _

8/16 Grade Silica Sand

Ground Elevation

384 63 msl

Groul Type:

Top of Casing Elevalion

387.53 ms!

Depth to Water/Date:

Bentonite Pellets
26.62 BTOC/10-08-2008

360.91' msl/10-09-2008

SCI / M, Bridges ]

Logged by: T. Riplay ] s Ground Water Elevation/Date:
Fgr!urk__s: Drilling Co JDriller

Lithologic Description Well Diagram

PID (ppm)
Blcw Counts
ecovery
%)
Samphing
Method
Sample
Cepth
(k. BGL)
uscs
Graphic Log
Contact
Depth

<+— Cement/
Concrele Well
Cover

See MW-17B boring log for Lithologic Description

=z
b
=
>
=
=
Q
-
=z
s

Bentonite
Peliels 1o 25

:
|
|

=

NN

10 10.0

30' Casing

|
|
.
RN

AN \\

o ‘\'\
SN

3

20 20.0

NN

o~
N

- -

30 300 [E

20" Screen
i — 25 with 2" End
=i Cap

40 400 | =1+

‘' E= 14— Sand Backfill

il of Annular

Space from
25" o 47"

The boring was tarminated and tha well was sei at 47" bgs. The well |
was completed with a proteclive stickup which requires
50 approximately 3 feet of additional casing above grade. ' 500

IS GEE OGN GIE BN BN O N BN BN O N EE R an fm B aE .
NN




BORING/WELL CONSTRUCTION LOG

GREEN STAR
L ENVIRONMENTAL
Project Number: 08-1388 Boring/Weill Number: MW-18A
[Project Neme: Martin Lake SES Date Driled: October 2, 2008
Location 8850 FM 2658 Tatum, TX Casing Typs/Diameter: PVC/Z™ 1D
Driling Method: HSA Screen Type/Diameter: PVCR.01°
pling Mathod: CT Grave| Pack Type: 8/16 Grade Silica Sand
Ground Elevation: 410.83 mst Grout Type: Beantonite Pellets
Top of Casing Elavation: 414.43' ms! Depth tc Water/Date: 4317 BTOCH0-09-2008
Logged by: T.Ripley Ground Water Elevation/Date: 371,26 msl10-09-2008
| Remarks: Drilling Co./Driller, SC1 /M. Bridges
3 2 ol g B § . -
§ § §g ;gg ;é §% & % Lithologic Description %g Well Diagram
g o 1218
S e e e Ses NW-18B boring log for Lihologrc Desctiption ?mﬂ
oncrate
f/f’ V7 Cover
1
1
N
1
10 100 %’ é
N
é % nionite
’g'. % palets 1045
v
1
N
20 20.0 % %
a0
7N
n
1
1
N
1
v
| e
1
30 300 /ﬁ %
1
1
n
i
N
| v
7N
40 v 400 % i
N
20' Screen
50 with 27 ggz
Sand Backfii
of Annular
80 Spaca from
45" to 67
The boring was terminated and the wel was set at 67 bgs. The weil
wag completed with a protoctiva stickup which requires
70 approximately 3 feet of additional casing above grade. 70.0




BORING/WELL CONSTRUCTION LOG

GREEN STAR
ENVIRONMENTAL
Project Number: 08-1388 Boring/Well Number: MW-19
Pro’_~: Name: Marntin Lake SES Date Drilled: September 30, 2008
Location: 8850 FM 2858 Tatum, TX Casing Type/Diametet. pPVC2- D
Drilling Method: HSA Screen Type/Diameler: PVC0.01"
Sampling Method: [034 Gravel Pack Type: 20/40 Grade Silica Sand
Ground Elevation: 367.84" msl Grout Type: Bantonlte Peliets
Top of Casing Elsvation: 371.23 ms! Depth to Water/Date: 13.89' BTOC/10-09-2008
Logged bdy: T. Ripley Ground Water Elevation/Date: 357.34' ms/10-09-2008
Remarks: Oritiing Co./Driller; SC1/ M. Bridges
@0
E e | o -1 w g
I 2 1805 2lsa a
gj 3 § Bl E% §' [Fg} % :,)7 % Lithologle Description g § Well Diagram
Q g = £ o
& 2 ir L‘g g .
sC Moist, medium dense, reddish-brown, CLAYEY SAND (fine-grained 4— Cement/
NA | NA CT | NA SAND) Concrete Well
Cover
90 - .
CL Moist, soft, reddish-brown, SANDY CLAY —— Bentonita
Peliets to 8’
SP Moist, loose, reddish-brown, fina-grained SAND
5 orey 50
—— 13 Casing
60
CL ’/// Moot to wet, soft, brown. SANDY CLAY (fine-grained SAND]}
/ -sliff
10 / ight gray 10.0
/// AvA
cL 7/ Moist, very siiff, light gray, SILTY CLAY
100 %
sC :::: Moist, danse, gray and reddish-brown, CLAYEY SAND (fine-grained
) SAND
silsesien
15 15.0
SP |Wet, loose, light gray and reddish-brown, fine-gralned SAND — 15 Screen
with 2° End
Cap
-medium dense
70
sC R0 Wet, madium dense, light gray and reddish-brown, CLAYEY SAND
20 0 (fina-grained SAND) 20.0
8
e — Sand Backfill
:E' B -stringer of densa Sof Annular
SR pace fiom
E:- R34 -stringer of dense 9o 25
100 B
ML Molst, very stiff, gray CLAYEY SILT with some iron staining
25 25.0
The boring was terminated and the wall was set at 25' bgs. The well
was completed with a protective stickup which requires
approximately 3 feet of additional casing above grade.




BORING/WELL CONSTRUCTION LOG

GREEN STAR
ENVIRONMENTAL

Project Number: __ 08-1388 ‘ Boring/Well Number: MW-20A
Project Name: Martin Lake SES [— Date Drilled: September 30, 2008
|Location: 8850 FM 2658 Tatum, TX __ Casing Type/Diamater: PVC/2° 1D
Driling Method: HSA A — Sceen Type/Diameter: ____ PVCMOI"
Sampiing Mathod CT Gravel Pack Type: 20/40 Grade Silica Sand
Ground Elevation: 395.95 ms! Grout Type: Bentonile Pellels
Top of Casing Elevation: _398.34' msl __Depth to Watar/Date: 20.19' BTOC/10-08-2008
Logged by: T. Ripley R ~_ Ground Water Elevation/Date: 369.65 msl/10-08-2008
Remarks: N Drilling Co./Driller: SCI / M. Bridges
- 3
El 3 18..|838| 2 |e3| & g 2€
5 3 é 3 g' €| E Eg 3 § Lithologic Description 2 S Well Diagram
[a]
o é g |82 €l 5| § 80
NA Ll NA L NAL T | A See MW-20B boring log for Lithologic Description -— C:m‘;r:.:
Cover
Bentonite
Pellets to 19
10 10.0 /
7
L 24’ Casing

i

20
30
= Sand Backfill
of Annular
Space from
190 41"
40
The boring was terminated and the well was set at 41' bgs. The well
was completed with a prolective stickup which requires
approximately 3 feet of additional casing above grade.




Luminant Log of Boring: PDP-22

) . ) Completion Date: |9/9/2015 Drilling Method: Sonic
Martin Lake Steam Electric Station Drilling Company: | Walker-Hill Environmental | Borehole Diameter (in.): 6.5
Tatum, TX : .
Driller: Timmy Beach Total Depth (ft): 60
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
5
Depth Well >SE . . -
: = Lithologic Description
(ft) Materials § £ | USCs g P
o
0 4 % N ) ) )
o Law NN (0 - 3) Fine SAND, tan, dry, very soft, small iron concretions, grass roots
4 b fene
1A e 18.0110.0 _ _
1 FaE. ® % (3 - 10) Sandy CLAY, red/orange mottled, dry, firm, moderate cementation, flat to
3 B x:x :"x" subrounded, sharp contact
Tre] e
12— [afa] P
7 :“: “:“: (10 - 20) Silty CLAY with minor sand, dry, firm, moderate cementation, flat to
A felel] 7elx] 10.0/10.0r subrounded, medium to high plasticity, micro laminated structure, increasing sand
16 — N I - content with depth, transition from red/gray at 10' to tan at 20’
B
20 i :x: x:x:
il S R : .
24 :“: “:“: : o :_' | (20 -28) Sandy SILT, gray and tan, dry, firm, moderate cementation, flat to subrounded,
Sk el 10.0/10.0- SM- .| 9grass lense (fill), transition to gray at 26'
PO o s
RN - .- -] (28 -30) Silty SAND, iron-rich, dry, soft, weak cementation, subrounded, sharp contact
TR R o
1100100 1
36 — — R
40 — | -= SRR _ _ ,
7 — 3 'SC'. 1 (30 -53) SAND, gray with small streaks and iron at 32', moist to wet, soft, moderate
, — .7+ plasticity at 30', transition to low plasticity at 40', minor clay content
44 |- = e
7 — 10.0/10.0- -. ..~
48 —
52 —
] " 10.0/10.08 _ _ . N
56 — (53 - 60) Silty CLAY, gray, dry, firm, moderate cementation, dry, flat, transition to very
0. . o S 1 hard gray/dark gray clay at 56'
60 - S
Notes:
PBW 1. This log should not be used separately from the report to which it is attached.
Pastor, Belhli“g ?{Wheel‘?r’ LLC | well Materials Annular Materials
2201 Double Creek Dr., Suite 4004 (0-35) Casing, 2" Sch 40 FJT PVC (0-31") Grout
Round Rock, TX 78664 (35-60) Screen, 2" Sch 40 FJT PVC, 0.010" slot (31'-33') Bentonite pellets

Tel (512) 671-3434 Fax (512) 671-3446 (33'-60") 20/40 sand




Luminant Log of Boring: PDP-23

) . ) Completion Date: |9/10/2015 Drilling Method: Sonic
Martin Lakefatteuar? _IE_l)?Ct”C Station Drilling Company: | Walker-Hill Environmental | Borehole Diameter (in.): 6.5
’ Driller: Timmy Beach Total Depth (ft): 50
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
5
Depth Well >SE . . -
. 95 | uscs Lithologic Description
(ft) Materials | S &
o
0 J W L
— xxx xxxx
4 [ e R
- x:x :x:x
8 — x:x :x:x
= xxx xxxx
R R
12 ] x:x :x:x
R N I (0 - 30) Sandy CLAY, brown to red to tan, dry, soft to firm, weak cementation, iron rich at
7 x:x :x:x 10.0/10.00 5', none to moderate plasticity, black mottling and some organics present at 10', iron
16 I : 1 banding and iron nodules with increasing sand cotent at 16', microlaminated iron rich
- :x: x:x: banded gray, tan, and red sandy clay (21' - 30")
Tre] e
20 | ey
i x:x :x:x
oa Bl R
Tkt ket 10.0/10.08
- x:x :x:x
28 | [wiw  ww
— :-:xx xxxx
1 REY RE
32 — R B
e e
) . (30 - 39) CLAY, gray, micro laminated, minor sand content, dry, firm to hard, weak to
- — - - 7110.0/10.0-.. moderate cementation, low plasticity
36 —
40 . ; (39 - 41) Sandy CLAY, light gray, dry, firm, weak cementation, medium plasticity
i E (41 - 44) Clayey SAND, wet, soft, weak cementation, subrounded, medium to high
| — plasticity
44 — — -
i —-"{10.0/10.0~.",
] (44 - 50) Sandy CLAY, dark gray, dry, hard, moderate cementation
48 —
52 7
Notes:
PBW 1. This log should not be used separately from the report to which it is attached.
21)2?;1“;;’ B&hli“g ‘i‘(VDVheel‘?r’ 14362 Well Materials Annular Materials
ouble Creek Dr., Suite (0-35) Casing, 2" Sch 40 FJT PVC (0-31') Grout
Round Rock, TX 78664 (35-45) Screen, 2" Sch 40 FJT PVC, 0.010" slot (31'-33') Bentonite pellets

Tel (512) 671-3434 Fax (512) 671-3446 (33-45') 20/40 sand




Luminant Log of Boring: PDP-24

) ) ) Completion Date: |9/11/2015 Drilling Method: Sonic
Martin Lake Steam Electric Station Drilling Company: | Walker-Hill Environmental | Borehole Diameter (in.): 6.5
Tatum, TX : ,
Driller: Timmy Beach Total Depth (ft): 50
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
5
Depth Well >SE . . -
. 95 | uscs Lithologic Description
(ft) Materials | S &
o
0 J W L
— xxx xxxx
4 [ e R
- x:x :x:x
8 — x:x :x:x
= xxx xxxx
R R
12 ] K:K :x:x
i ”:* :x:* (0 - 30) Sandy CLAY, red and tan mottling, fine sand, dry to moist, firm, weak
ket e 17.0/10.0 cementation, low to medium plasticity, occasional black inclusions, minor very fine sand
16 T Pt B content in gray and orange clay and high plasticity (20'-30")
Tre] e
20 | i
i x:x :x:x
o4 | [l e e,
Tkt ket 10.0/10.08
e wh .
SENNAN \
28 — =™
32 — E
] —r.".] 10.0/10.0
36 — —] (30 - 45) Sandy CLAY/Clayey SAND, gray, moist to wet, very fine grained, firm, weak
i i cementation, medium plasticity, softens and increasing wetness with depth (35'-39'),
_ —] brown with increased iron content (39'-42'), dark gray, dry, and none to low plasticity
i — (39'-45")
40 — —
44 g
i 10.0/10.0 ==
| I (45 - 47) Clayey SAND, wet, soft, weak cementation, medium to high plasticity
48 l (47 - 50) Sandy CLAY, dark gray, fine grained, dry, firm to hard, weak cementation
52 7
Notes:
PBW 1. This log should not be used separately from the report to which it is attached.
21)2?;1“;;’ B&hli“g ‘i‘(VDVheel‘?r’ 14362 Well Materials Annular Materials
ouble Creek Dr., Suite (0-30) Casing, 2" Sch 40 FJT PVC (0-26') Grout
Round Rock, TX 78664 (30-40) Screen, 2" Sch 40 FJT PVC, 0.010" slot (26'-28') Bentonite pellets

Tel (512) 671-3434 Fax (512) 671-3446 (28"-40') 20/40 sand




Luminant Log of Boring: PDP-25

) . ) Completion Date: |9/11/2015 Drilling Method: Sonic
Martin Lakefatteuar? _IE_l)?Ct”C Station Drilling Company: | Walker-Hill Environmental | Borehole Diameter (in.): 6.5
’ Driller: Timmy Beach Total Depth (ft): 70
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
5
Depth Well >SE . . -
. 95 | uscs Lithologic Description
(ft) Materials | S &
o
0 : xxx xxxx
7L, L
4 S
i x:x :x:x 100/100 .
8 1 x:x :x:x
: xxx xxxx
12 | B e
16 7: ::: :::: 10.0/10.0-..
20 A [l T (0 - 44) Sandy CLAY, red to gray and tan, very fine grained, dry to moist, firm, low to
R " medium plasicity, weak to moderate cementation, micro laminated, minor organics,
N I variable sand content with depth, high plasticity and very low sand content (22'-23"),
24 | [xi= B . higher sand content and high iron content with occasional subrounded pebbles (27'-30'),
4 Bl Pats] 10.0/10.00 red, orange, tan, and gray mottling (30'-44')
— E E .,
28 - Fod e
— x:x :x:x
32 { x:x :x:x N ;
- xxx xxxx ", A
TS Fat 10,010,000
36 ] x:x :x:x
40 ] ::: ::::
a0 3R R R
J e == 10.0/10.0 0 - - .
48 — b
52 — | =
56 7: ; ’ 10-0/10-0_' SP .| (44 - 68) Clayey SAND, gray, moist, soft to firm, minor orange streaking, low plasticity,
. E oL weak cementation, subrounded, minor wet and soft clay zone (62'-64")
60 —
64 —
a 110.010.0- - - .-
68 7: CL (68 - 70) CLAY, black, minor silt, dry, very hard, moderate cementation, smooth shiny
a e surface when fractured
72
Notes:
PBW 1. This log should not be used separately from the report to which it is attached.
21)2?;1“;;’ B&hli“g ‘i‘(VDVheel‘?r’ 14362 Well Materials Annular Materials
ouble Creek Dr., Suite (0-50) Casing, 2" Sch 40 FJT PVC (0-46") Grout
Round Rock, TX 78664 (50-60) Screen, 2" Sch 40 FJT PVC, 0.010" slot (46'-48') Bentonite pellets

Tel (512) 671-3434 Fax (512) 671-3446 (48-60') 20/40 sand




Luminant Log of Boring: PDP-26

) . ) Completion Date: |9/9/2015 Drilling Method: Sonic
Martin Lake Steam Electric Station Drilling Company: | Walker-Hill Environmental | Borehole Diameter (in.): 6.5
Tatum, TX . ,
Driller: Timmy Beach Total Depth (ft): 50
Driller's License: |5814M TOC Elevation (ft. AMSL):
PBW Project No. 5164B Logged By: Ryan Francis Northing:
Sampling Method:|4"x10' Core barrel Easting:
5
Depth Well >SE . . -
: = Lithologic Description
(ft) Materials § £ | USCs g P
o
0 J % N e
o L e .- SP. ‘| (0-3)SAND, tan, dry, very soft, weak cementation
4 i “SG | (3-6) Clayey SAND, dry, firm. black ligni
1 :x: x:x: 10.0/10.0( - .S = (3 - 6) Clayey , dry, firm, black lignite present
— x:x :x:x . A
8 7 :x: x:x: (6 - 9) CLAY with minor sand, red, moist, firm, medium plasticity, smear zone black lignite
= x:x :x:x
s e
12 ] [ - SC: -l (9 -16) Clayey SAND, tan, moist, soft, low plasticity, more clay content with depth
1] e B
SR LY 10.0/10.00 0 - -
16 ] x:x :x:x "y
Tre] e
20 | i
I
24 | [ N
T kNt %t 10.0/10.0 ;
] ::: :::: \ (16 - 40) CLAY, tan, micro laminated orange and gray, moist, soft, medium plasticity, dry
28 — LEeEl L and silty clay (19'-27"), micro laminated gray and dark gray (27'-36'), increasing sand
] :x: x:x: content (30'-36"), organics layer (36.5'-37"), high iron content (39'-40")
1 B e
32 — [uiwl  Pula
Tl -
A RSN [WFT 10.0/10.00
36 — % . -
40 — .=
44 — — .. 8sP! | (40 - 48) SAND, tan, medium, moist to wet, soft, subrounded
i — 10.0/10.0. - [ * . .
48 - = R
] — RC& (48 - 50) CLAY, gray, micro laminated, dry, firm, moderate cementation
52 7
Notes:
PBW 1. This log should not be used separately from the report to which it is attached.
Pastor, Belhli“g ?{Wheel‘?r’ LLC | well Materials Annular Materials
2201 Double Creek Dr., Suite 4004 (0-39) Casing, 2" Sch 40 FJT PVC (0-35') Grout
Round Rock, TX 78664 (39-49) Screen, 2" Sch 40 FJT PVC, 0.010" slot (35'-37") Bentonite pellets

Tel (512) 671-3434 Fax (512) 671-3446 (37-49') 20/40 sand




APPENDIX F3 — MAPS OF THE DIRECTION OF GROUNDWATER FLOW



EXPLANATION

4,  CCR Monitoring Well Location
(308.70) Groundwater Potentiometric Surface (ft. MSL)

=308= Groundwater Potentiometric
Surface Contour (C.I. = 1 ft.)

— P

Scale in Feet

o|

SOURCE: Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012.

250

500

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Figure 1

ASH POND AREA - GROUNDWATER
ZONE B POTENTIOMETRIC SURFACE
MAP - OCTOBER 21-22, 2015

PROJECT: 5164B BY: AJD REVISIONS

CHECKED: PJB

DATE: SEPT., 2017

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




EXPLANATION

4,  CCR Monitoring Well Location
(308.70) Groundwater Potentiometric Surface (ft. MSL)

=308= Groundwater Potentiometric
Surface Contour (C.I. = 1 ft.)

— P

Scale in Feet

o|

SOURCE: Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012.

250

500

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Figure 2

ASH POND AREA - GROUNDWATER
ZONE B POTENTIOMETRIC
SURFACE MAP - DECEMBER 14, 2015

PROJECT: 5164B BY: AJD REVISIONS

CHECKED: PJB

DATE: SEPT., 2017

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




EXPLANATION

4,  CCR Monitoring Well Location
(308.70) Groundwater Potentiometric Surface (ft. MSL)

=308= Groundwater Potentiometric
Surface Contour (C.I. = 1 ft.)

— P

Scale in Feet

o|

SOURCE: Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012.

250

500

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Figure 3

ASH POND AREA - GROUNDWATER
ZONE B POTENTIOMETRIC
SURFACE MAP - FEBRUARY 25, 2016

PROJECT: 5164B BY: AJD REVISIONS

CHECKED: PJB

DATE: SEPT., 2017

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




EXPLANATION

4,  CCR Monitoring Well Location
(308.70) Groundwater Potentiometric Surface (ft. MSL)

=308= Groundwater Potentiometric
Surface Contour (C.I. = 1 ft.)

— P

Scale in Feet

o|

SOURCE: Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012.

250

500

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Figure 4

ASH POND AREA - GROUNDWATER
ZONE B POTENTIOMETRIC
SURFACE MAP - APRIL 5, 2016

PROJECT: 5164B BY: AJD REVISIONS

CHECKED: PJB

DATE: SEPT., 2017

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




EXPLANATION

4,  CCR Monitoring Well Location
(308.70) Groundwater Potentiometric Surface (ft. MSL)

=308= Groundwater Potentiometric
Surface Contour (C.I. = 1 ft.)

— P

Scale in Feet

o|

SOURCE: Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012.

250

500

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Figure 5

ASH POND AREA - GROUNDWATER
ZONE B POTENTIOMETRIC
SURFACE MAP - JUNE 6, 2016

PROJECT: 5164B BY: AJD REVISIONS

CHECKED: PJB

DATE: SEPT., 2017

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




EXPLANATION

4,  CCR Monitoring Well Location
(308.70) Groundwater Potentiometric Surface (ft. MSL)

=308= Groundwater Potentiometric
Surface Contour (C.I. = 1 ft.)

— P

Scale in Feet

o|

SOURCE: Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012.

250

500

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Figure 6

ASH POND AREA - GROUNDWATER
ZONE B POTENTIOMETRIC
SURFACE MAP - AUGUST 9, 2016

PROJECT: 5164B BY: AJD REVISIONS

CHECKED: PJB

DATE: SEPT., 2017

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




EXPLANATION

4,  CCR Monitoring Well Location
(308.70) Groundwater Potentiometric Surface (ft. MSL)

=308= Groundwater Potentiometric
Surface Contour (C.I. = 1 ft.)

— P

Scale in Feet

o|

SOURCE: Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012.

250

500

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Figure 7

ASH POND AREA - GROUNDWATER
ZONE B POTENTIOMETRIC
SURFACE MAP - OCTOBER 17, 2016

PROJECT: 5164B BY: AJD REVISIONS

CHECKED: PJB

DATE: SEPT., 2017

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




EXPLANATION

4,  CCR Monitoring Well Location
(308.70) Groundwater Potentiometric Surface (ft. MSL)

=308= Groundwater Potentiometric
Surface Contour (C.I. = 1 ft.)

— P

Scale in Feet

o|

SOURCE: Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012.

250

500

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Figure 8

ASH POND AREA - GROUNDWATER
ZONE B POTENTIOMETRIC
SURFACE MAP - DECEMBER 11, 2016

PROJECT: 5164B BY: AJD REVISIONS

CHECKED: PJB

DATE: SEPT., 2017

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




Last Eded By: pmcbride Date: 2019-06-28 Time 12:453% PM | Prinfed By: PMoBride Date: 20190715 Time:11:20:29 AM
Pain ilaxarkana goider gds'dat s Projects - Round Rock! 19122443 - Luminantiartin Lake\ | Fide Name: FIG 3 - POT Surface Mag-Ash Pond Area (May 2019) dwg

DOWNGRADIENT CCR MONITORING WELL
UPGRADIENT CCR MONITORING WELL

GROUNDWATER POTENTIOMETRIC SURFACE (FT MSL)

GROUNDWATER POTENTIOMETRIC SURFACE CONTOUR
(CL=1FT)

REFERENCE(S)
BASE MAP TAKEN FROM GOOGLE EARTH, IMAGERY DATED 4/6/17.

CLIENT
LUMINANT

PROJECT
MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

TITLE

ASH POND AREA

POTENTIOMETRIC SURFACE MAP

MAY 14, 2019

CONSULTANT YYYY-MM-DD

DESIGNED
PREPARED
O GOLDER ==
APPROVED

PROJECT NO.
19122449

z
E
:
]
:
g
8
g
B
@
im
H
S
z
H
3
z
z
2
:IE_.I
§
2
:
£

iin




MW-19
2 (358.73)

J
iy

Brasnit-20 ¥/

PDP-29
45 (368.93)

EXPLANATION
4,  CCR Monitoring Well Location
4,  Non-CCR Monitoring Well

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Used to Further Evaluate
Groundwater Flow Direction

=——

PDP 5 - GROUNDWATER ZONE A

(374.34  Groundwater Potentiometric

Surface (ft. MSL) POTENTIOMETRIC SURFACE MAP
=—360=— Groundwater Potentiometric OCTOBER 20, 2015
Surface Contour (C.I. = 5 ft.)
PROJECT: 51648 BY: AJD REVISIONS
Scale in Feet DATE: SEPT., 2017 CHECKED: PJB
]
0 278 550 PASTOR, BEHLING & WHEELER, LLC

SOURCE:

Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012. CONSULTING ENGINEERS AND SCIENTISTS




EXPLANATION
4,  CCR Monitoring Well Location
4,  Non-CCR Monitoring Well

Used to Further Evaluate
Groundwater Flow Direction

(374.34  Groundwater Potentiometric
Surface (ft. MSL)

=360 = Groundwater Potentiometric
Surface Contour (C.I. = 5 ft.)

SOURCE:
Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012.

=——

Scale in Feet
e
0 275 550

MW-19
"y (366.19)

MW-17A (370.61)

Ty
Y™
g.' g "
A1

>

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

PDP 5 - GROUNDWATER
ZONE A POTENTIOMETRIC
SURFACE MAP - DEC. 14, 2015

PROJECT: 5164B BY: AJD REVISIONS

DATE: SEPT., 2017 CHECKED: PJB

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




SSPDP-22
) (353.66)

.

MW-19
£

(365.77)

EXPLANATION
4,  CCR Monitoring Well Location
45,  Non-CCR Monitoring Well

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Used to Further Evaluate
Groundwater Flow Direction

=——

PDP 5 - GROUNDWATER

(374.34  Groundwater Potentiometric

Surface (ft. MSL) ZONE A POTENTIOMETRIC
=—360=— Groundwater Potentiometric SURFACE MAP - FEB. 24, 2016
Surface Contour (C.I. = 5 ft.)
PROJECT: 51648 BY: AJD REVISIONS
Scale in Feet DATE: SEPT., 2017 CHECKED: PJB
]
0 278 550 PASTOR, BEHLING & WHEELER, LLC

SOURCE:

Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012. CONSULTING ENGINEERS AND SCIENTISTS




MW-19
"y (365.34)

L ¥ .I \
r 7R AR o
[ 380 BN MW-18A (380561 %

EXPLANATION
4,  CCR Monitoring Well Location

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

4,  Non-CCR Monitoring Well
Used to Further Evaluate
Groundwater Flow Direction

=

PDP 5 - GROUNDWATER

(374.34  Groundwater Potentiometric

Surface (ft. MSL) ZONE A POTENTIOMETRIC
=—360=— Groundwater Potentiometric SURFACE MAP - APRIL 5, 2016
Surface Contour (C.I. = 5 ft.)
PROJECT: 51648 BY: AJD REVISIONS
Scale in Feet DATE: SEPT., 2017 CHECKED: PJB
]
0 278 550 PASTOR, BEHLING & WHEELER, LLC

SOURCE:

Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012. CONSULTING ENGINEERS AND SCIENTISTS




MW-19
¥ (366.02)

EXPLANATION
4,  CCR Monitoring Well Location
4,  Non-CCR Monitoring Well

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Used to Further Evaluate
Groundwater Flow Direction

=——

PDP 5 - GROUNDWATER

(374.34  Groundwater Potentiometric

Surface (ft. MSL) ZONE A POTENTIOMETRIC
=—360=— Groundwater Potentiometric SURFACE MAP - JUNE 6, 2016
Surface Contour (C.I. = 5 ft.)
PROJECT: 51648 BY: AJD REVISIONS
Scale in Feet DATE: SEPT., 2017 CHECKED: PJB
]
0 278 550 PASTOR, BEHLING & WHEELER, LLC

SOURCE:

Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012. CONSULTING ENGINEERS AND SCIENTISTS




MW-19
'y (361.74)

WPDP-23
A2 (373.02)

PDP-29
A5 (371.81)

EXPLANATION
4,  CCR Monitoring Well Location
4,  Non-CCR Monitoring Well

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Used to Further Evaluate
Groundwater Flow Direction

=——

PDP 5 - GROUNDWATER

(374.34  Groundwater Potentiometric

Surface (ft. MSL) ZONE A POTENTIOMETRIC
=—360=— Groundwater Potentiometric SURFACE MAP - AUGUST 9, 2016
Surface Contour (C.I. = 5 ft.)
PROJECT: 51648 BY: AJD REVISIONS
Scale in Feet DATE: SEPT., 2017 CHECKED: PJB
]
0 278 550 PASTOR, BEHLING & WHEELER, LLC

SOURCE:

Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012. CONSULTING ENGINEERS AND SCIENTISTS




MW-19
5 (364.52)

e s o ;
? (374.51) MWL-’Z’OA

F .

PDP-29
45 (369.96)

i | \
"~ PDP-26

ST AT g

3! -

v

{ A
<l -+

N %

EXPLANATION
4,  CCR Monitoring Well Location
4,  Non-CCR Monitoring Well

[MARTIN LAKE STEAM ELECTRIC STATION
TATUM, TEXAS

Used to Further Evaluate
Groundwater Flow Direction

=——

PDP 5 - GROUNDWATER

(374.34  Groundwater Potentiometric

Surface (ft. MSL) ZONE A POTENTIOMETRIC
=360 = Groundwater Potentiometric SURFACE MAP - OCTOBER 17, 2016
Surface Contour (C.I. = 5 ft.)
PROJECT: 5164B BY: AJD REVISIONS
Scale in Feet DATE: SEPT., 2017 CHECKED: PJB
———
0 275 550 PASTOR, BEHLING & WHEELER, LLC

SOURCE:

Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012. CONSULTING ENGINEERS AND SCIENTISTS




MW-19
et (362.27)
" _PDP-28

&5 (355.53)

‘N
.
..-.
ﬁ';’
4

_rr
(373.02) MW-20A £ fé
v "

/
Wi

S gl
T k
"I-:% o

(357.40) |

PDP-29 B e : ) - iz el
ess) -y e . e

R

- A > 3 ? 1P <8
PDP-26 2==5¥ = ~  PDP-25 By Kot ®

=
1

(364.87) " )

EXPLANATION

4, GOR Monitoring Wel Location [MARTIN LAKE STEAM ELECTRIC STATION

TATUM, TEXAS
4,  Non-CCR Monitoring Well

Used to Further Evaluate
Groundwater Flow Direction

=——

PDP 5 - GROUNDWATER

(374.34  Groundwater Potentiometric

Surface (ft. MSL) ZONE A POTENTIOMETRIC
=360 = Groundwater Potentiometric SURFACE MAP - DECEMBER 11, 2016
Surface Contour (C.I. = 5 ft.)
PROJECT: 5164B BY: AJD REVISIONS
Scale in Feet DATE: SEPT., 2017 CHECKED: PJB
———
0 275 550 PASTOR, BEHLING & WHEELER, LLC

SOURCE:
Imagery from www.tnris.gov, Rusk County, aerial photographs, 2012. CONSULTING ENGINEERS AND SCIENTISTS




APPENDIX F4 — TABLES SUMMARIZING CONSTITUENT CONCENTRATIONS AT
EACH MONITORING WELL



TABLE 1
APPENDIX Il GROUNDWATER ANALYTICAL DATA
MARTIN LAKE STEAM ELECTRIC STATION
ASH POND AREA

Sample Date B Ca Cl FI pH SO, TDS
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (s.u) (mg/L) (mg/L)
Prediction Limit 0.602 57.2 153 0.4 4.637.6 365 1110
Upgradient Wells
H-26 10/21/15 0.602 24.2 69.2 <0.1 5.82 154 466
12/14/15 0.0679 9.88 40.3 <0.1 5.91 75.8 280
02/23/16 0.206 11.7 17.1 0.151J 6.84 54 219
04/05/16 0.289 11.8 27.8 0.199J 5.89 56.8 213
06/07/16 0.441 11.7 48.6 <0.1 5.98 72.2 278
08/09/16 0.569 14 70 <0.1 4.63 90.9 354
10/18/16 0.439 13.6 49.1 0.127 J 6.63 69.7 263
12/11/16 0.537 11.9 57.6 0.161J 6.73 68.8 236
09/21/17 0.579 13.1 67.8 <0.100 6.88 69.6 288
06/13/18 0.512 17 66.1 <0.100 6.74 67 313
09/07/18 0.606 11.3 65.1 <0.100 6.85 60.7 265
05/14/19 0.0507 85.2 61.7 0.140J 6.83 88.2 453
09/10/19 0.505 12 72.1 <0.1 6.75 69.4 265
05/13/20 0.644 30.4 71 <0.100 58.4 280
H-27 10/21/15 0.58 55.3 117 <0.1 6.24 328 800
12/14/15 0.474 57.2 112 0.156 J 6.32 317 857
02/23/16 0.523 53.8 113 0.101J 5.82 344 811
04/05/16 0.48 52.7 115 0.124 ] 6.04 360 819
06/07/16 0.319 10.6 40.5 <0.1 6.32 55 207
08/09/16 0.462 54.3 124 <0.1 4.35 365 854
10/18/16 0.477 56.5 114 0.144 J 6.87 336 868
12/11/16 0.427 52.8 119 0.161J 6.78 355 805
09/21/17 0.48 61.1 122 <0.100 6.87 378 852
06/13/18 0.404 57 110 0.208 J 6.52 372 850
09/07/18 0.347 6.96 58.3 0.14J 6.72 188 716
05/14/19 0.35 61.8 132 0.159J 6.78 406 897
09/10/19 0.368 57.7 117 <0.1 6.77 365 841
05/13/20 0.583 53.1 93 <0.100 274 786
H-33 10/20/15 0.0462 17.9 60.5 <0.1 5.78 120 415
12/14/15 0.0596 10.7 59.6 0.136 J 5.73 110 403
02/23/16 0.0656 11.2 56.1 0.125J 6.92 111 625
04/05/16 0.0659 14.9 58.3 0.14J 6.31 113 589
06/07/16 0.0571 20.1 67.5 <0.1 6.04 121 515
08/09/16 0.0431 11.2 64.9 <0.1 5.13 120 442
10/18/16 0.0539 11.1 59.2 <0.1 6.86 114 398
12/11/16 0.0594 12.1 63.2 0.132J 6.85 112 395
09/21/17 0.0452 13.7 67.9 <0.100 7.02 107 412
06/13/18 0.114 24 65.5 0.105J 6.72 93.8 447
09/07/18 0.112 22.4 66.2 0.135J 6.73 96.8 489
05/14/19 0.0592 68.6 80.4 0.166 J 6.81 104 559
09/10/19 0.0631 44.1 86.1 <0.1 6.75 119 495
05/13/20 0.103 24 84.3 <0.100 113 439
Downgradient Wells
H-28 10/21/15 9.25 113 109 <0.1 5.92 1,010 1,830
12/14/15 1.02 17.3 15.5 <0.1 6.02 113 299
02/23/16 10.2 123 97.4 <0.1 4.45 1,070 1,910
04/05/16 10.3 120 94.4 <0.1 5.97 1,080 1,890
06/07/16 3.66 45.4 62.2 <0.1 6.16 465 817
08/09/16 9.29 116 98.4 <0.1 3.83 1,080 2,100
10/18/16 4.96 67.3 91.4 0.165J 6.82 643 1,460
12/11/16 3.94 45.7 56.7 0.114 ] 6.64 445 766
09/21/17 6.06 74.1 88.5 <0.100 6.77 702 1,220
06/13/18 6.97 92.1 96.5 0.126 J 6.59 826 1,490
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TABLE 1

APPENDIX Il GROUNDWATER ANALYTICAL DATA
MARTIN LAKE STEAM ELECTRIC STATION
ASH POND AREA

Sample Date B Ca Cl FI pH SO, TDS
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (s.u) (mg/L) (mg/L)
Prediction Limit 0.602 57.2 153 0.4 4.637.6 365 1110
09/07/18 4.54 60.5 93.4 <0.100 6.84 679 1,330
05/14/19 8.51 99.7 98.9 <0.100 6.32 935 1,680
09/10/19 5.69 68.9 95.9 <0.100 6.89 716 1,390
05/13/20 7.03 88.9 86.7 <0.100 676 1,220
H-29 10/21/15 0.0788 16 65.2 <0.1 5.78 171 441
12/14/15 0.29 165 8.68 0.56 5.92 178 990
02/23/16 0.268 59.4 14.6 0.239 J 11.20 156 334
04/05/16 0.361 80.8 14.2 0.363 J 6.04 181 489
06/07/16 0.311 29.8 19.3 0.27 J 6.13 166 308
08/09/16 0.172 64.6 53.1 <0.1 5.97 124 575
10/18/16 0.953 150 4.33 1.15 6.63 346 607
12/11/16 1.02 130 4.65 1.4 6.59 365 651
09/21/17 1.4 147 42 0.304 6.78 170 782
06/13/18 5.89 81.1 84.1 0.123J 6.75 713 1,240
09/07/18 3.21 46.7 78.6 <0.100 6.77 544 1,030
05/14/19 8.12 95.9 81.8 0.104 J 6.52 780 1,400
09/10/19 8.05 97.1 90.5 <0.1 6.62 930 1,600
05/13/20 6.98 84.9 70.7 <0.100 769 1,340
H-31 10/20/15 17.2 194 179 0.889 6.57 1,930 3,270
12/14/15 20.4 236 147 0.692 6.60 1,740 2,250
02/23/16 22.3 252 199 0.921 5.33 2,510 4,180
04/05/16 21.1 250 186 1.36 6.46 2,450 3,920
06/07/16 22.2 244 241 0.783 6.42 2,720 4,570
08/09/16 24.1 251 217 0.216 J 4.38 2,730 4,440
10/18/16 20 236 187 0.298 J 6.82 1,960 3,690
12/11/16 22.3 246 201 0.892 6.82 2,640 4,170
09/21/17 23.8 260 227 0.308 J 6.87 2,870 4,570
06/12/18 16.6 246 205 0.646 6.61 2,390 4,100
09/07/18 0.838 12.2 17.7 <0.275 6.77 136 457
05/14/19 20 234 225 0.96 6.42 2,470 4,230
09/10/18 19.7 234 232 2.1 6.78 2,640 4,220
05/13/20 22.9 235 223 0.231J 2,340 4,150
H-32 10/20/15 1.22 42.2 120 0.374 J 6.18 309 797
12/14/15 1.39 37.4 122 0.619 6.29 325 860
02/23/16 1.48 45.3 123 0.701 4.82 323 842
04/05/16 1.65 44.3 125 1.05 6.17 337 831
06/07/16 1.82 45.6 137 0.858 6.05 350 829
08/09/16 1.69 45.4 132 0.68 3.64 342 839
10/18/16 1.72 50.5 121 0.904 6.75 319 888
12/11/16 25J 44.3 120 1.00 6.83 341 759
09/21/17 2.07J 52.8 129 0.519 6.82 337 807
06/12/18 1.82J 52.6 126 1.02 6.75 339 793
09/07/18 0.292 J 10.9 17.8 0.551 6.79 53.8 283
05/14/19 2.08 45.2 135 1.15 6.02 320 910
09/10/19 1.87 45.9 127 0.923 6.68 365 810
05/13/20 2.15 43.3 124 0.641 343 791
Notes:

1. Abbreviations: mg/L - milligrams per liter; TDS - total dissolved solids; s.u. - standard units.
2. J - concentration is below method quantitation limit; result is an estimate.
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TABLE 2
APPENDIX IV GROUNDWATER ANALYTICAL DATA
MARTIN LAKE STEAM ELECTRIC STATION
ASH POND AREA

Ra
226/228
Sample Date Sb As Ba Be Ccd Cr Co F Pb Li Hg Mo Se Tl Ra 226 | Ra228 | Comb."
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L) (pCi/L)
GWPS: 0.006 0.01 2 0.004 0.005 0.1 0.0564 4 0.015 0.177 0.002 0.1 0.05 0.002 - - 5
Upgradient Wells
H-26 10/21/15 <0.0008 | 0.0036J | 0.0785 | 0.000349J| <0.0003 <0.002 0.0385 <0.1 <0.0003 0.0139 <0.00008 <0.002 <0.002 <0.0005 0.919 <1.64 2.56
12/14/15 <0.0008 <0.002 0.0401 [ 0.000458 J| <0.0003 <0.002 0.0244 <0.1 <0.0003 0.0769 <0.00008 <0.002 <0.002 <0.0005 0.619 <1.95 2.57
02/23/16 <0.0008 | <0.002 | 0.0423 | <0.0003 <0.0003 0.0077 | 0.00813 | 0.151J |0.000315J| 0.0124 <0.00008 | 0.00248 J| 0.0022J | <0.0005 0.37 <2.06 2.43
04/05/16 <0.0008 | <0.002 | 0.0408 | <0.0003 <0.0003 0.00798 | 0.0125 | 0.199J| <0.0003 0.0121 <0.00008 <0.002 <0.002 <0.0005 <0.243 <1.06 <1.303
06/07/16 <0.0008 | <0.002 | 0.0467 | 0.000721J| <0.0003 <0.002 0.0217 <0.1 <0.0003 0.0132 <0.00008 <0.002 <0.002 <0.0005 0.245 1.67 1.92
08/09/16 <0.0008 | 0.0029J | 0.0431 0.00136 <0.0003 <0.002 0.0352 <0.1 <0.0003 0.0155 <0.00008 <0.002 <0.002 <0.0005 <0.2 <0.932 <1.132
10/18/16 <0.0008 <0.002 0.0497 | 0.000709 J| <0.0003 <0.002 0.0214 | 0.127J| <0.0003 0.0136 <0.00008 <0.002 | 0.0027 J | <0.0005 0.243 <0.622 0.87
12/11/16 <0.0008 | <0.002 | 0.0468 | 0.00146 <0.0003 0.0031J | 0.0275 | 0.161J]0.000358J| 0.014 <0.00008 <0.002 <0.002 <0.0005 0.248 1.82 2.07
06/13/18 <0.0008 <0.002 0.0659 0.0016 <0.0003 ]0.00213J| 0.0261 <0.100 <0.0003 0.032 <0.00008 <0.002 <0.002 <0.0005 <0.297 3.72 4.017
09/07/18 NA <0.002 0.0470 0.00155 <0.0003 |0.00319J| 0.0247 <0.100 <0.0003 0.0489 NA NA <0.002 NA <0.473 <0.665 <1.138
05/14/19 <0.0008 | 0.0041J | 0.1900 0.00147 <0.0003 0.0406 0.0795 | 0.140J|0.000972 J 0.147 <0.00008 <0.002 | 0.0022J | <0.0005 1.43 0.598 2.028
9/10/2019 NA <0.002 0.046 0.00165 <0.0003 <0.002 0.0237 <0.1 |0.000313J| 0.0141 NA NA 0.0109 NA 0.115 2.74 2.85
5/13/2020 <0.0008 <0.002 0.129 0.00166 <0.0003 [0.00314 J| 0.0241 <0.100 [ 0.000798 | 0.0218 J | <0.00008 <0.002 0.0147 <0.0005 0.295 0.585 0.88
H-27 10/21/15 <0.0008 <0.002 0.0378 <0.0003 <0.0003 <0.002 | 0.0043J <0.1 <0.0003 0.0607 <0.00008 <0.002 <0.002 <0.0005 <0.553 <1.67 <2.223
12/14/15 <0.0008 | 0.0021J | 0.039 <0.0003 <0.0003 <0.002 [0.00326 J| 0.156 J | 0.000339 J| 0.0624 <0.00008 <0.002 <0.002 <0.0005 0.468 <1.68 2.15
02/23/16 <0.0008 | <0.002 | 0.0266 | <0.0003 <0.0003 <0.002 <0.003 | 0.101J| <0.0003 0.0601 <0.00008 <0.002 <0.002 <0.0005 0.921 <1.62 2.54
04/05/16 <0.0008 <0.002 0.0245 <0.0003 <0.0003 <0.002 <0.003 | 0.124J| <0.0003 0.0573 <0.00008 <0.002 <0.002 <0.0005 0.269 <2.05 2.32
06/07/16 <0.0008 | <0.002 | 0.0342 | 0.000609 J| <0.0003 <0.002 0.016 <0.1 <0.0003 0.0107 <0.00008 <0.002 <0.002 <0.0005 0.269 <0.658 0.927
08/09/16 <0.0008 | <0.002 | 0.0241 | <0.0003 <0.0003 <0.002 <0.003 <0.1 <0.0003 0.0616 <0.00008 <0.002 <0.002 <0.0005 0.408 <0.632 1.04
10/18/16 <0.0008 <0.002 0.0248 <0.0003 <0.0003 <0.002 <0.003 0.144) <0.0003 0.0576 <0.00008 <0.002 <0.002 <0.0005 <0.178 1.07 1.25
12/11/16 <0.0008 <0.002 0.0236 <0.0003 <0.0003 <0.002 <0.003 | 0.161J| <0.0003 0.0606 <0.00008 <0.002 <0.002 <0.0005 0.143 1.54 1.68
06/13/18 <0.0008 <0.002 0.0237 <0.0003 <0.0003 0.00964 <0.003 | 0.208J | <0.0003 0.108 <0.00008 <0.002 <0.002 <0.0005 0.267 <14 1.667
09/07/18 NA <0.002 0.0196 <0.0003 <0.0003 0.0453 <0.003 | 0.140J| <0.0003 0.306 NA NA 0.00773 NA <0.285 1.43 1.715
05/14/19 <0.0008 <0.002 0.0208 <0.0003 <0.0003 <0.002 <0.003 | 0.159J| <0.0003 0.0678 <0.00008 <0.002 <0.002 <0.0005 1.10 0.928 2.028
9/10/2019 NA <0.002 0.384 <0.0003 <0.0003 0.00668 <0.003 <0.1 <0.0003 0.103 NA NA 0.0027 J NA 0.185 3.57 3.76
5/13/2020 <0.0008 | <0.002 | 0.0668 | <0.0003 <0.0003 0.0133 <0.003 | <0.100 | <0.0003 0.170 <0.00008 <0.002 [ 0.00671 [ <0.0005 0.166 -0.0371 0.166
H-33 10/20/15 <0.0008 | 0.0021J | 0.0586 |0.000351J| <0.0003 <0.002 0.0274 <0.1 <0.0003 0.0814 <0.00008 <0.002 <0.002 <0.0005 1.76 1.64 3.40
12/14/15 <0.0008 | 0.00205 J| 0.0473 | 0.000382 J| <0.0003 <0.002 0.0293 | 0.136J | <0.0003 0.0903 <0.00008 <0.002 <0.002 <0.0005 1.94 <1.79 3.73
02/23/16 <0.0008 | <0.002 | 0.0529 | 0.000311J| <0.0003 0.0194 0.0163 | 0.125J | <0.0003 0.182 <0.00008 <0.002 <0.002 <0.0005 0.906 <2.32 3.23
04/05/16 <0.0008 <0.002 0.0576 | 0.000302 J| <0.0003 0.0171 0.016 0.14J <0.0003 0.16 <0.00008 <0.002 <0.002 <0.0005 0.328 1.08 141
06/07/16 <0.0008 | <0.002 | 0.0774 | 0.000604 J| <0.0003 0.0153 0.0196 <0.1 <0.0003 0.163 <0.00008 <0.002 <0.002 <0.0005 0.276 0.897 117
08/09/16 <0.0008 | <0.002 | 0.0424 | 0.000519 J| <0.0003 0.0029J | 0.0284 <0.1 <0.0003 0.102 <0.00008 <0.002 <0.002 <0.0005 <0.149 0.649 0.80
10/18/16 <0.0008 | 0.0035J | 0.0464 | 0.000617 J| <0.0003 0.0309 0.0644 <0.1 |0.000329J 0.118 <0.00008 <0.002 <0.002 <0.0005 0.096 <0.517 0.61
12/11/16 <0.0008 | 0.0022 J | 0.0537 | 0.000865J| <0.0003 0.0368 0.0408 | 0.132J|0.000495J 0.115 <0.00008 <0.002 <0.002 <0.0005 0.159 1.29 1.45
06/13/18 <0.0008 [0.00283J| 0.0741 [ 0.0004J <0.0003 0.0182 0.0266 | 0.105J| 0.0009J 0.183 <0.00008 <0.002 <0.002 <0.0005 0.795 <0.712 1.507
09/07/18 NA 0.00239 J| 0.0757 | 0.0003J <0.0003 0.0105 0.0288 | 0.135J| <0.0003 0.160 NA NA <0.002 NA 0.334 <0.645 0.979
05/14/19 <0.0008 [0.00355J| 0.158 0.00114 <0.0003 0.0342 0.0648 | 0.166J | 0.000772 J 0.161 <0.00008 <0.002 <0.002 <0.0005 0.850 1.35 2.200
9/10/2019 NA <0.002 0.111 |0.000518 J| <0.0003 0.00637 0.0347 0.01 <0.0003 0.142 NA NA <0.002 NA 0.6 2.97 3.57
5/13/2020 <0.0008 | <0.002 | 0.0784 | 0.00053J <0.0003 0.00755 | 0.0312 | <0.100 | 0.00191 0.173 <0.00008 <0.002 [0.00243 J| <0.0005 0.395 1.9 2.29
Downgradient Wells
H-28 10/21/15 <0.0008 | 0.0028 J | 0.0396 0.00148 0.00121 <0.002 0.188 <0.1 |0.000491J 0.154 <0.00008 <0.002 0.00682 | <0.0005 <0.558 <1.65 <2.208
12/14/15 <0.0008 | <0.002 | 0.0224 | <0.0003 | 0.000572J| <0.002 0.0225 <0.1 <0.0003 0.021 <0.00008 <0.002 <0.002 <0.0005 0.707 <1.18 1.89
02/23/16 <0.0008 | 0.00225 J| 0.0202 | 0.00133 0.00151 <0.002 0.201 <0.1 0.00053 J 0.159 <0.00008 <0.002 [0.00222 J| <0.0005 <0.396 2.24 2.64
04/05/16 <0.0008 <0.002 0.0173 0.0011 0.00252 <0.002 0.199 <0.1 0.00087 J 0.15 <0.00008 <0.002 |0.00237 J| <0.0005 <0.231 1.76 1.99
06/07/16 <0.0008 | <0.002 | 0.0468 | 0.000934 J| 0.000664 J | <0.002 0.0944 <0.1 <0.0003 0.0959 <0.00008 <0.002 <0.002 <0.0005 0.310 1.48 1.79
08/09/16 <0.0008 | <0.002 | 0.0155 | 0.00275 0.0016 <0.002 0.195 <0.1 |0.000774J| 0.155 <0.00008 <0.002 | 0.0029J | <0.0005 <0.451 1.41 1.86
10/18/16 <0.0008 | 0.00284J| 0.0174 | 0.00685 | 0.000744J| <0.002 0.169 0.165J 0.00108 0.155 <0.00008 <0.002 | 0.0027 J | <0.0005 <0.228 0.645 0.87
12/11/16 <0.0008 <0.002 0.0471 | 0.000698 J| 0.000668 J | <0.002 0.0924 | 0.114J| <0.0003 0.0869 <0.00008 <0.002 <0.002 <0.0005 <0.149 1.13 1.28
06/13/18 <0.0008 <0.002 0.0186 0.00393 0.0038 <0.002 0.169 0.126 J | 0.000448 J 0.18 <0.00008 <0.002 <0.002 <0.0005 0.327 <1.56 1.887
09/07/18 NA <0.002 0.0192 0.00704 0.00115 <0.002 0.162 <0.100 | 0.00118J 0.203 NA NA 0.00281J NA <0.243 0.845 1.088
05/14/19 <0.0008 <0.002 0.0141 0.00281 0.00212 <0.002 0.187 <0.100 | 0.000595 J 0.172 <0.00008 <0.002 0.00619 | <0.0005 0.444 0.615 1.059
9/10/2019 NA <0.002 0.145 0.0058 0.000951 <0.002 0.146 <0.1 0.00132 0.169 NA NA 0.00461 NA 0.205 4.26 4.47
5/13/2020 <0.0008 <0.002 0.0149 0.00252 0.00126 <0.002 0.159 <0.100 | 0.00751J 0.171 <0.00008 <0.002 | 0.0032J | <0.0005 0.151 0.984 1.13
H-29 10/21/15 <0.0008 | <0.002 0.159 |0.000359 J| <0.0003 <0.002 0.0301 <0.1 <0.0003 0.0156 <0.00008 <0.002 <0.002 <0.0005 0.464 1.82 2.28
12/14/15 <0.0008 <0.002 0.277 <0.0003 <0.0003 0.062 <0.003 0.56 | 0.000542 J 0.0202 <0.00008 | 0.00819 0.0282 <0.0005 <0.53 <1.25 <1.78
02/23/16 <0.0008 | 0.00203J| 0.151 <0.0003 <0.0003 0.019 <0.003 | 0.239J | <0.0003 0.0135 <0.00008 | 0.00603 | 0.0148 <0.0005 <0.374 <2.22 <2.594
04/05/16 <0.0008 <0.002 0.167 <0.0003 <0.0003 0.042 <0.003 | 0.363J | <0.0003 0.0175 <0.00008 | 0.00697 0.0232 <0.0005 <0.228 <0.897 <1.125
06/07/16 <0.0008 <0.002 0.136 <0.0003 <0.0003 0.0274 <0.003 0.27J <0.0003 0.0188 <0.00008 | 0.00551 0.0152 <0.0005 0.173 <0.834 1.01
08/09/16 <0.0008 [ 0.00995 | 0.315 <0.0003 <0.0003 0.003J | 0.0047J <0.1 <0.0003 0.0143 <0.00008 <0.002 <0.002 <0.0005 0.261 <0.578 0.84
10/18/16 <0.0008 <0.002 0.118 <0.0003 <0.0003 0.0041J | <0.003 1.15 0.000427J | 0.0056J | <0.00008 | 0.0031J | 0.0681 <0.0005 0.155 <0.439 0.59
12/11/16 <0.0008 <0.002 0.0779 <0.0003 <0.0003 <0.002 <0.003 1.4 <0.0003 <0.005 <0.00008 | 0.0031J | 0.0642 <0.0005 <0.113 <0.599 <0.712
06/13/18 <0.0008 <0.002 0.0157 0.00345 0.00318 <0.002 0.153 0.123J 1 0.000779 J 0.153 <0.00008 <0.002 <0.002 <0.0005 <0.274 <1.62 <1.894
09/07/18 NA <0.002 0.0374 | 0.00513 0.000938 <0.002 0.119 <0.100 0.00172 0.145 NA NA 0.00374 J NA <0.371 <0.71 <1.081
5/14/2019 <0.0008 <0.002 0.0138 0.00341 0.00219 <0.002 0.183 0.104 J | 0.000543 J 0.173 <0.00008 <0.002 0.00616 | <0.0005 <0.339 <0.707 <1.046
9/10/2019 NA <0.002 0.0135 0.00233 0.00127 <0.002 0.164 <0.1 |0.000916J 0.157 NA NA 0.004J NA 0.364 4.99 5.35
5/13/2020 <0.0008 <0.002 0.0117 0.0013 0.00129 <0.002 0.142 <0.100 | 0.000684 J 0.134 <0.00008 <0.002 | 0.00281J]| <0.0005 0.246 0.545 0.791
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TABLE 2

APPENDIX IV GROUNDWATER ANALYTICAL DATA
MARTIN LAKE STEAM ELECTRIC STATION
ASH POND AREA

Ra
226/228
Sample Date Sb As Ba Be Ccd Cr Co F Pb Li Hg Mo Se Tl Ra 226 | Ra228 | Comb."
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L) (pCi/L)
GWPS: 0.006 0.01 2 0.004 0.005 0.1 0.0564 4 0.015 0.177 0.002 0.1 0.05 0.002 - - 5
H-31 10/20/15 <0.0008 0.0168 0.0732 0.0126 0.0032 0.00687 0.434 0.889 <0.0003 0.137 <0.00008 <0.002 0.116 <0.0005 0.943 <1.88 2.82
12/14/15 <0.0008 | 0.00513 | 0.0388 0.00702 <0.0003 |0.00456J| 0.0651 0.692 <0.0003 0.149 <0.00008 <0.002 0.0231 <0.0005 1.61 <1.29 2.90
02/23/16 <0.0008 | 0.00436 J| 0.0243 0.0101 <0.0003 <0.002 0.0594 0.921 <0.0003 0.146 <0.00008 <0.002 0.0209 <0.0005 <0.419 <1.64 <2.059
04/05/16 <0.0008 | 0.00514 | 0.0241 0.00925 <0.0003 [0.00435J| 0.0685 1.36 <0.0003 0.146 <0.00008 <0.002 0.0226 <0.0005 <0.334 <0.897 <1.231
06/07/16 <0.0008 | 0.0038J | 0.0242 0.00789 <0.0003 <0.002 0.0406 0.783 <0.0003 0.157 <0.00008 <0.002 0.0307 <0.0005 0.257 <0.555 0.81
08/09/16 <0.0008 | 0.00886 | 0.0191 | 0.00734 <0.0003 <0.002 0.286 0.216 J | <0.0003 0.17 <0.00008 <0.002 0.0202 <0.0005 1.31 0.900 2.21
10/18/16 <0.0008 | 0.0035J | 0.0215 | 0.00167J <0.0003 <0.002 | 0.0304J 0.298J| <0.0003 0.165 <0.00008 <0.002 | 0.0057 J | <0.0005 0.169 1.18 1.35
12/11/16 <0.0008 | 0.0088J | 0.0189 0.0197 <0.0003 0.0039J 0.23J 0.892 <0.0003 0.198 <0.00008 <0.002 0.0365 <0.0005 0.195 <0.754 0.95
06/12/18 <0.0008 | 0.00532 | 0.0194 | 0.00545 <0.0003 0.003J 0.236 0.646 <0.0003 0.214 <0.00008 <0.002 | 0.00475J| <0.0005 <0.26 <0.597 <0.857
09/07/18 NA <0.002 0.0287 <0.0003 <0.0003 <0.002 [0.00353J| 0.275J | <0.0003 0.0187 NA NA 0.00424 J NA <0.261 <0.567 <0.828
05/14/19 <0.0008 | 0.00675 | 0.0163 0.00928 <0.0003 0.0032J 0.389 0.96 <0.0003 0.219 <0.0004 <0.002 0.0261 <0.0005 2.62 <0.789 3.409
9/10/2019 NA 0.00845 | 0.0158 0.0312 <0.0003 0.0031J 0.41 2.1 <0.0003 0.225 NA NA 0.0642 NA 0.247 2.92 3.17
5/13/2020 <0.0008 0.011 0.0159 0.0331 <0.0003 [0.00367 J| 0.449 0.231J [ <0.0003 0.249 <0.00008 <0.002 0.0792 <0.0005 0.0808 1.7 1.78
H-32 10/20/15 <0.0008 | 0.0028 J 0.16 0.00266 <0.0003 <0.002 0.163 0.374J | <0.0003 0.0788 <0.00008 <0.002 0.003J <0.0005 1.05 <1.90 2.95
12/14/15 <0.0008 0.0123 0.0384 | 0.00313 <0.0003 <0.002 0.155 0.619 <0.0003 0.0733 <0.00008 <0.002 <0.002 <0.0005 0.712 <2.21 2.92
02/23/16 <0.0008 | 0.00712 | 0.0277 | 0.00452 <0.0003 <0.002 0.188 0.701 ]0.000326 J| 0.0821 <0.00008 <0.002 <0.002 <0.0005 1.12 1.60 2.72
04/05/16 <0.0008 | 0.00648 | 0.0237 | 0.00527 0.00128 <0.002 0.208 1.05 0.00182 0.0818 <0.00008 <0.002 <0.002 <0.0005 <0.364 <1.15 <1.514
06/07/16 <0.0008 | 0.0045J | 0.0238 | 0.00583 | 0.000997 J| <0.002 0.207 0.858 0.00168 0.087 <0.00008 <0.002 0.003J | <0.0005 <0.165 0.613 0.778
08/09/16 <0.0008 | 0.0034J | 0.0234 | 0.00548 | 0.000713J| <0.002 0.19 0.68 0.00115 0.0774 <0.00008 <0.002 | 0.0028J | <0.0005 2.56 <0.446 3.01
10/18/16 <0.0008 | 0.0029J 0.02 0.00567 0.00254 <0.002 0.204 0.904 0.00332 0.0834 <0.00008 <0.002 | 0.0027 J | <0.0005 <0.139 0.683 0.82
12/11/16 <0.0008 | 0.0025J | 0.0205 | 0.00609 0.00108 <0.002 0.208 1 0.00137 0.0838 <0.00008 <0.002 | 0.0024J | <0.0005 <0.163 | <0.753 | <0.916
06/12/18 <0.0008 <0.002 0.0175 0.00681 | 0.000586J | <0.002 0.215 1.02 ]0.000701J] 0.0957 <0.00008 <0.002 <0.002 <0.0005 <0.275 0.917 1.192
09/07/18 NA <0.002 0.0404 <0.0003 <0.0003 <0.002 |0.00347J| 0.551 <0.0003 0.0195 NA NA 0.0157 NA 0.343 1.25 1.593
05/14/19 <0.0008 | 0.002J | 0.0162 0.00713 | 0.000366J | <0.002 0.202 1.15 ]0.000574J| 0.0978 <0.00008 <0.002 0.00675 | <0.0005 0.303 <0.546 <0.849
9/10/2019 NA <0.002 0.016 0.00678 | 0.000467 J| <0.002 0.185 0.923 | 0.00056 J 0.0935 NA NA 0.0049J NA 0.0404 4.74 4.78
5/13/2020 <0.0008 | 0.00214 J| 0.0166 0.00725 | 0.000389 J | <0.00200 0.195 0.641 ]0.000743J| 0.0978 <0.00008 <0.002 [0.00401J| <0.0005 || -0.0142 1.15 1.15

Notes:

1. Abbreviations: mg/L - milligrams per liter; pCi/L - picocuries per liter.
2. ~-Sum of Ra 226 and Ra 228 concentrations. Non-detect isotope results were assigned a value equal to the minimum detectable concentration.
3. J - concentration is below method quantitation limit; result is an estimate.

4. NA = Not analyzed.
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Table 3 peacw
Appendix Il Groundwater Analytical Data Summary
Matin Lake Steam Electric Station

PDP 5
Sample Date B Ca ci i Tield pH B oS
Location | Sampieg | Prediction | Sample | Prediction [ Sample [ Prediction | Samle | Prediction | Sample | Prediction | Sample | Prediction | Sample | Prediction | Sample
mit Data Limit Data Limit Data Limit Data Limit Data Limit Data Limit Data
0012217 0402 31 83 <01 678 312 11
06/14/18 | 085 | [ 648 | [ 916 | | <01 | | oe7 | [ 459 | [ 129 |
Mw-17a | 091118 | cae | 0523 | g75 [ 506 | 40, | 882 YR CEVCE] I R T IR IR et 137
05/13/19 0497 488 9.18 <01 - 6.79 447 145
117772019 052 5.05 851 <0100 6.44 127
5/1912020 0521 5.09 874 <0100 140
09121117 0.0654 <01 6.94 15
06/14/18 0102 2 656 <01 6.2 7
09/12/18 0211 323 9.06 <01 569 150
MW-18A ["T1078 020 [ooa| 31 [ ] w04 [T | oa [T | ¥ | w 157
05/13/19 0117 101 6.17 01383 6.64 323 73
117772019 0127 115 6.34 <0100 6.23 367 68
5/1912020 0225 154 7.09 <0100 5.97 86
08122117 0.0677 274 5.36 <01 6.94 1460 98
06/14/18 0577 133 244 02163 6.78 328 758
09/11/18 0243 38 65.1 02283 6.04 166 597
MW9 [“Iro7ms o782 [ | 28 [ | 517 [T5ap | 0512 [ - | B‘.oea 1 e2 [ 1380 [
05/13/19 0429 122 268 02293 672 349 813
11/8/2019 0529 778 493 01893 6.87 310 844
5/1912020 0.0724 149 584 <0100 1020 85
09122117 0.0807 174 126 01753 671 742 237
0221118 re| | . 07 | ] | . |
sample - | | 17 | L - | |
06/13118 0171 2 109 0672 672 132 250
MW-20A | oonuis | 0213 | o1a1 | 257 | 716 | 123 1 | osse |ozsy| % | an 48 | 391 | 381 154
05/13119 0239 374 102 0731 681 178 328
11/8/2019 0132 9.9 102 0.465 651 88 205
511912020 022 2 10.4 0413 133 270
00122117 0221 925 123 03213 6.98 178 558
06/14/18 0115 7.78 118 0239 6.63 186 491
porzz | 028 | g, [oses]| g [ @11 | gy 300 [ yg foates] s [ sm |y 13 | o | 476
05/13/10 0158 98.2 10.1 03033 & 6.86 184 615
1111212010 0226 343 126 02183 6.93 215 482
5/1912020 0.0646 54.9 106 <0100 521 205
09/22/17 0.0463 234 4.48 0.147J 6.77 1473 111
W B [ 297 | . B B | ]
06/13/18 0.0357 2.29 6.21 <01 6.82 1260 98
PDP-23 | 09/11/18 0.0678 | 0.0760 2 1.96 752 6.38 04 <0.1 g;ig 5.32 327 1523 143 98
110718 0.0683 B -
05/13/110 6.98 <01 6.68 1280 103
111212019 4.98 <0100 672 1410 93
5/19/2020 6.86 <0100 1100 104
0012217 175 0.898 6.95 231 440
06/14/18 271 239 211 0629 6.82 284 481
09/11/18 4.08 416 19.4 0832 420 460 760
PDP-24 [ 0513119 492 323 459 23 226 21 103 ["og71 ;:33 6.95 533 300 894 537
1111212010 3 219 206 0.751 6.87 295 520
111212019 297 222 205 0.744 6.87 300 504
5/19/2020 3.7 214 21 061 286 512
0012217 0133 368 130 01573 681 89.1 481
06/14/18 0119 404 111 <01 6.78 734 430
00/11/18 0167 36.2 135 01153 587 903 460
POP25 oz | 0436 [oaaz| 413 [ | 17 [T | o4 [T | 4% | ms [T | s [T
05/13/10 0144 444 108 01213 6.84 69 460
111212019 0184 386 117 <0100 682 714 454
5/19/2020 0202 53.7 105 <0100 622 442
0012217 00343 232 524 01573 684 588 107
06/14/18 00225 J 293 18 <01 6.89 427 100
popas | 001218 | o1y [00srn| 4o [[287 | 6 [ 488 | osp [ <01 | 535 [ 607 | gus [ 2669 g 107
05/13/19 0.0528 19 459 02173 %7 6.86 273 106
1111212010 0.0622 2.25 4.64 01223 6.7 210 102
5/1912020 0.0538 2.09 452 <0100 210 108
Notes:

1. All concentrations in ma/L. bH in standard units.
2. J - concentration is below samole auantitation limit: result is an estimate.
3. Hiahliahted samole results exceed the prediction limit.



APPENDIX F5 — SITE HYDROGEOLOGY AND STRATIGRAPHIC CROSS-
SECTIONS OF THE SITE



ENVIRONMENT
A S & HEALTH

CONCEPTUAL SITE MODEL AND DESCRIPTION OF SITE
HYDROGEOLOGY (ASH POND AREA)

The Martin Lake Steam Electric Station (Martin Lake) conceptual site model (CSM) and Description of Site
Hydrogeology for the Ash Pond Area (APA), which includes the East Bottom Ash Pond (EAP), West Bottom
Ash Pond (WAP), and New Scrubber Pond (NSP) located near Tatum, Texas are described in the following
sections.

REGIONAL SETTING

The APA is located in the Martin Creek area on the west flank of the Sabine Uplift within the Sabine River
Valley (Golder, 2016). Formations in the Martin Creek area mainly include continental and marine
sedimentary deposits of Eocene-aged Wilcox Group (Barnes, 1965; Golder, 2016), which are overlain by
sands of the Carrizo Formation at higher elevations (not present at the APA) (Golder, 2019). The Wilcox
formation is approximately 650 to 700 feet thick in the Martin Creek area, and includes sandy clays, silty
sands, clays, and variable amounts of lignite (Golder, 2016). The Wilcox Group was described as mostly
unconsolidated to moderately consolidated clay and silt with variable degrees of interbedded sand and lignite
in the area of the Site (Golder, 2019), and derived from a depositional environment associated with
fluvial-deltaic processes, which may include inter-channel crevasses splays, overbank deposits, and localized
channel fills (Golder, 2019). In the Martin Creek area, the Wilcox Group is underlain by the approximately
900-foot thick silty clay and clay deposits of the Paleocene Midway Group, which overlies approximately
7000 feet of Cretaceous rock (Golder, 2016).

Potable water supply wells are completed in Wilcox Group sands of the Martin Creek area, including two
Martin Lake locations upgradient of the APA (screened at depths of at least 300 feet below ground surface)
(Golder, 2019). In addition, to these Martin Lake potable water supply wells, other groundwater wells
completed in the Wilcox Group sands include well used for domestic, oil and gas, or stock watering purposes
(Golder, 2019).

Groundwater occurring within the upper 100 feet below ground surface in the Martin Creek area is typically
under unconfined or semi-confined conditions, where the potentiometric surface of these shallow flow
systems typically mirror that of the topographic surface (Golder, 2019). Groundwater flow is generally from
the potentiometric highs that mimic the topographic highs (coincident with groundwater recharge areas,
groundwater divides and surface water divides) toward potentiometric lows and valleys (coincident with
groundwater discharge zones) (Golder, 2019).

SITE GEOLOGY

The APA is located in the outcrop area of the Wilcox Group described above (PBW, 2017). Surficial soils in
the vicinity of the APA include the following (described in order from shallow to deep) based on soil borings
(Golder, 2019):

e Upper Zone - low to medium plasticity lean clay to clayey sand, occurring at thicknesses ranging from
approximately 30 to 40 feet.

e Intermediate Zone (Uppermost Aquifer) - poorly-graded fine sand and silty sand, occurring at
thicknesses ranging from approximately 5 to 20 feet.

e Lower Confining Unit - laterally-continuous silty to sandy clay.
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Cross-sections showing the subsurface materials encountered at the APA are included as an attachment to
this demonstration. Drilling logs used to develop the cross-sections are also included as an attachment to
this demonstration.

SITE HYDROGEOLOGY

Seven monitoring wells are included in the CCR groundwater monitoring system, which includes three
upgradient monitoring wells (H-26, H-27, and H-33) and four downgradient monitoring wells (H-28, H-29,
H-31, and H-32) (PBW, 2017) (see Monitoring Well Location Map, and Well Construction Diagrams and
Drilling Logs attached to this demonstration). All wells included in the CCR monitoring system are screened
in the intermediate zone (i.e., uppermost aquifer) at the APA (PBW, 2017).

Hydraulic Conductivity

Hydraulic conductivity results from field testing (i.e., slug tests) in the upper zone (clayey sand) and
intermediate zone (sand and silty sand) ranged from 3.5 x 10 to 3.8 x 10 centimeters per second (cm/s)
and 1.2 x 10 to 7.5 x 10-3 cm/s, respectively as reported by PBW (2017).

Groundwater Elevations, Flow Direction and Velocity

Groundwater elevations adjacent to the APA for the eight CCR background monitoring events from

October 2015 through December 2016 ranged from approximately 302.30 feet above mean sea level (amsl)
to 310.04 feet amsl, corresponding to groundwater depths from 9.24 to 26.94 feet below ground surface
(PBW, 2017). In general, groundwater elevations were highest in the west, with inferred groundwater flow
direction to the east toward Martin Lake during the eight background monitoring events (PBW, 2017). These
groundwater elevations and flow directions are consistent with the groundwater potentiometric map for

May 2019 included as an attachment to this demonstration (Golder, 2019). Golder (2019) estimated the
lateral groundwater flow velocity in the intermediate zone (i.e., uppermost aquifer) to be 27 feet per year.

REFERENCES

Barnes, Virgil E., 1965. Geologic Atlas of Texas, Tyler Sheet, Texas Bureau of Economic Geology.
Golder Associates Inc. (Golder). 2016. Safety Factor Assessment Report, Martin Lake Steam Electric Station.

Golder Associates Inc. (Golder). 2019. CCR Assessment of Corrective Measures, Martin Lake Steam Electric
Station — Ash Pond Area, Rusk County, Texas.

Pastor, Behling & Wheeler (PBW). 2017. Coal Combustion Residual Rule Groundwater Monitoring System
Certification, Martin Lake Steam Electric Station, Ash Pond Area, Rusk County, Texas. October 16.
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ENVIRONMENT
A S & HEALTH

CONCEPTUAL SITE MODEL AND DESCRIPTION OF SITE
HYDROGEOLOGY (PERMANENT DISPOSAL POND 5)

The Martin Lake Steam Electric Station (Martin Lake) conceptual site model (CSM) and Description of Site
Hydrogeology for the Permanent Disposal Pond-5 (PDP5), located near Tatum, Texas are described in the
following sections.

REGIONAL SETTING

The PDP5 is located in the Martin Creek area on the west flank of the Sabine Uplift within the Sabine River
Valley (Golder, 2016). Formations in the Martin Creek area mainly include continental and marine
sedimentary deposits of Eocene-aged Wilcox Group (Barnes, 1965; Golder, 2016), which are overlain by
sands of the Carrizo Formation at higher elevations (Golder, 2019). The Wilcox formation is approximately
650 to 700 feet thick in the Martin Creek area, and includes sandy clays, silty sands, clays, and variable
amounts of lignite (Golder, 2016). The Wilcox Group was described as mostly unconsolidated to moderately
consolidated clay and silt with variable degrees of interbedded sand and lignite in the area of the Site
(Golder, 2019), and derived from a depositional environment associated with fluvial-deltaic processes, which
may include inter-channel crevasses splays, overbank deposits, and localized channel fills (Golder, 2019). In
the Martin Creek area, the Wilcox Group is underlain by the approximately 900-foot thick silty clay and clay
deposits of the Paleocene Midway Group, which overlies approximately 7000 feet of Cretaceous rock
(Golder, 2016).

Potable water supply wells are completed in Wilcox Group sands of the Martin Creek area, including two
Martin Lake locations (screened at depths of at least 300 feet below ground surface) (Golder, 2019). In
addition, to these Martin Lake potable water supply wells, other groundwater wells completed in the Wilcox
Group sands include well used for domestic, oil and gas, or stock watering purposes (Golder, 2019).

Groundwater occurring within the upper 100 feet below ground surface in the Martin Creek area is typically
under unconfined or semi-confined conditions, where the potentiometric surface of these shallow flow
systems typically mirror that of the topographic surface (Golder, 2019). Groundwater flow is generally from
the potentiometric highs that mimic the topographic highs (coincident with groundwater recharge areas,
groundwater divides and surface water divides) toward potentiometric lows and valleys (coincident with
groundwater discharge zones) (Golder, 2019).

SITE GEOLOGY

The PDPS5 is located in the outcrop area of the Wilcox Group described above (PBW, 2017). Surficial soils in
the vicinity of PDP5 include the following (described in order from shallow to deep) based on soil borings
(PBW, 2017):

e Upper Sand Unit — an upper sand unit is observed on hilltops and other topographically high areas.

e Intermediate Continuous Clay Unit - a continuous clay unit that contains discontinuous packages of
relatively thick layers of interbedded sand.

e Lower Silt and Sand Unit (Uppermost Aquifer) — a silt and sand unit that contains discontinuous
packages of relatively thick layers of clay.

A cross-section showing the subsurface materials encountered in the vicinity of PDP5 is included as an
attachment to this demonstration. Drilling logs used to develop the cross-section are also included as an
attachment to this demonstration.
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SITE HYDROGEOLOGY

Nine monitoring wells (MW-17A, MW-18A, MW-19, MW-20A, PDP-22, PDP-23, PDP-24, PDP-25, and
PDP-26), positioned radially around PDP5, are included in the CCR groundwater monitoring system.
Groundwater flow directions around PDP5 indicate there are no upgradient areas in the vicinity of the CCR
unit and all nine CCR groundwater monitoring wells are downgradient of PDP5 (PBW, 2017) (see Monitoring
Well Location Map, and Well Construction Diagrams and Drilling Logs attached to this demonstration). All
wells included in the CCR monitoring system are screened in the lower silt and sand unit (i.e., uppermost
aquifer) at the PDP5 (PBW, 2017).

Hydraulic Conductivity

Hydraulic conductivity results from field testing (i.e., slug tests) at monitoring wells PDP-22, PDP-25, and
PDP-26 in the lower sand and silt unit (uppermost aquifer) ranged from approximately 2.48 x 10 to
1.37 x 10 centimeters per second (cm/s), with a geometric mean of approximately 4.40 x 10>cm/s
(PBW, 2017).

Groundwater Elevations and Flow Direction

Groundwater elevations adjacent to the PDP5 for the eight CCR background monitoring events from October
2015 through December 2016 ranged from approximately 352.38 feet above mean sea level (amsl) to
381.40 feet amsl, corresponding to groundwater depths from 5.14 to 37.46 feet below ground surface
(PBW, 2017). In general, mounding was observed within PDP5 with an inferred radial groundwater flow
outward from PDP5 (PBW, 2017). These groundwater elevations and flow directions are consistent with the

groundwater potentiometric map for December 2016 included as an attachment to this demonstration
(PBW, 2017).

REFERENCES
Barnes, Virgil E., 1965. Geologic Atlas of Texas, Tyler Sheet, Texas Bureau of Economic Geology.
Golder Associates Inc. (Golder). 2016. Safety Factor Assessment Report, Martin Lake Steam Electric Station.

Golder Associates Inc. (Golder). 2019. CCR Assessment of Corrective Measures, Martin Lake Steam Electric
Station — Ash Pond Area, Rusk County, Texas.

Pastor, Behling & Wheeler (PBW). 2017. Coal Combustion Residual Rule Groundwater Monitoring System
Certification, Martin Lake Steam Electric Station, Permanent Disposal Pond 5, Rusk County, Texas.
October 16.
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1.0 INTRODUCTION

Golder Associates Inc. (Golder) has prepared this assessment of corrective measures (ACM) report on behalf of
Luminant Generation Company LLC (Luminant) for the West Ash Pond (WAP), East Ash Pond (EAP), and New
Scrubber Pond (NSP) (collectively referred to as the “Ash Pond Area”) located at the Martin Lake Steam Electric
Station (MLSES) in Rusk County, Texas (hereafter, the “Site”). The ACM was prepared in accordance with
§257.96 of the Coal Combustion Residual (CCR) Rule and was required due to the presence of concentrations of
selected Appendix IV constituents at statistically significant levels (SSLs) above the groundwater protection
standards (GWPS) established for the constituents at the Site. This ACM Report will be placed in the MLSES
operating record in accordance with §257.105(h)(10).

This report also incorporates the results of a site investigation conducted at the Site in May and June 2019. The
objectives of the site investigation were:

m delineate the nature and extent of the selected Appendix IV constituents to their respective GWPS;

m update the statistical evaluations of the Appendix IV constituents to include data collected during 2019 to
confirm that SSL exceedances continue to occur at the Site;

m collect data to evaluate potential future alternate source demonstrations (ASDs) for the Appendix IV
constituents; and

m  assess the potential for monitored natural attenuation (MNA) to be successful at the Site for the Appendix IV
constituents.

The MLSES is located approximately 5 miles southeast of Tatum, Rusk County, Texas (Figure 1). The MLSES is
expected to remain in operation for the foreseeable future, depending on future power demands.

The Ash Pond Area is located immediately east of the MLSES power units (Figure 2). The WAP is constructed
with a composite liner consisting of an 18-inch thick compacted clay liner, overlain by two 60-mil HDPE
geomembrane liners with a geonet drainage layer between the geomembranes. The EAP is constructed with a
composite liner consisting of an 18-inch thick compacted clay liner, overlain by a geotextile, overlain by two 60-mil
HDPE geomembrane liners with a geonet drainage layer between the geomembranes. A 4-inch thick concrete
revetment mat is installed on top of the upper geomembrane liner in both the WAP and EAP. The WAP and EAP
are considered unlined surface impoundments under 8257.71(a)(1)(ii) of the CCR Rule (BM 2016).

The NSP is constructed with liner system consisting of two 60-mil HDPE geomembrane liners with a geonet
drainage layer between the geomembranes, overlain by a 4-inch thick concrete revetment mat. The NSP is
considered an unlined surface impoundment under §257.71(a)(1)(ii) of the CCR Rule (BM 20186).

> GOLDER 1
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2.0 REGIONAL AND SITE SETTING
2.1 Regional Geology

MLSES is located in the outcrop area of the Eocene-aged Wilcox Group (Barnes, 1965). The Wilcox Group in the
vicinity of the Site consists mostly of unconsolidated to moderately consolidated clay and silt, with various
amounts of interbedded sand and lignite. The depositional environment is associated with fluvial-deltaic
processes such as inter-channel crevasse splays, overbank deposits, and localized channel fills. The Wilcox
Group is overlain by sands of the Carrizo Formation, which is present only at higher elevations in the area. The
Carrizo Formation is not present at the Site.

2.2 Regional Hydrogeology

Groundwater wells completed in the Wilcox Group sands in the area are typically used for domestic, oil and gas
supply, or stock watering purposes. Some potable water supply wells in the region are also completed in the
Wilcox Group, including two wells at the MLSES that are both located upgradient of the Ash Pond Area and are
screened at depths of 300 feet bgs or greater. Groundwater within the upper 100 feet below ground surface (bgs)
in the region typically flows under unconfined to semi-confined conditions. The direction and rate of groundwater
movement in the Wilcox Group are affected by a number of physical features, including topography, surface
drainage, and geology. The natural groundwater potentiometric surface in these shallow flow systems is
generally a subdued replica of topography. In general, groundwater flow occurs from high potentiometric areas
(recharge zones) toward valleys (discharge zones). Groundwater divides generally coincide with surface
drainage divides.

2.3 Site Hydrogeology and CCR*Monitoring Well Network

The CCR groundwater monitoring well network at the Ash Pond Area was established in 2015 using newly
installed monitoring wells H-26, H-27, H-28, H-29, H-31, H-32, AND H-33 (Figure 2). Based on soil borings
completed at the Site, the geology near the CCR units generally consists of an upper zone composed of an
approximately 30- to 40-foot thick low- to medium-plasticity, lean clay to clayey sand unit. The upper zone is
underlain by an intermediate zone composed of poorly-graded fine sand and silty sand unit that is generally about
5 to 20 feet thick. The intermediate zone is underlain by a laterally-continuous, silty to sandy confining clay unit.
The uppermost aquifer occurs in the intermediate sand and silty sand unit at the Site (PBW 2017a). The CCR
monitoring wells are completed in the intermediate zone. Geologic cross sections of the Ash Pond Area are
presented on Figures 3, 4, and 5.

Groundwater elevations are generally highest near the western side of the Ash Pond Area with an inferred
groundwater flow direction to the east toward Martin Lake. A groundwater potentiometric map constructed using
groundwater elevation data collected in May 2019 from the CCR monitoring network is presented on Figure 6.
Based on the inferred groundwater flow direction, the location of each CCR monitoring well relative to the Ash
Pond Area is as follows:
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Upgradient/Background Downgradient Wells

Wells
H-27 H-28
H-26 H-29
H-33 H-31

H-32

Rising- and falling-head aquifer tests (i.e., slug tests) were conducted at the Site as part of a 2011 assessment for
the Texas Commission on Environmental Quality (TCEQ) Texas Risk Reduction Program (TRRP) (PBW 2011).
Based on the test results, the intermediate zone had an estimated hydraulic conductivity of 1.0E-03 cm/sec and
an estimated lateral groundwater flow velocity of 27 feet per year.

Golder performed a survey of water supply wells located in the vicinity of the Ash Pond Area in May 2019 as part
of a Texas Commission on Environmental Quality (TCEQ) Texas Risk Reduction Program (TRRP) assessment of
the Site. A Drinking Water Survey Report (Golder, 2019) documenting the water well survey activities and
findings was approved by the TCEQ in a letter dated August 15, 2019. No imminent threats to water wells or
potentially affected drinking water wells were identified.
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3.0 NATURE AND EXTENT EVALUATION
3.1 Groundwater Monitoring Summary

Background monitoring of groundwater in the vicinity of the Ash Pond Area began in October 2015 and was
completed in December 2016. Samples collected during this period were analyzed for Appendix Il and Appendix
IV constituents to establish background concentrations pursuant to §257.94(b).

A detection monitoring program in accordance §257.94 was initiated in September 2017. The evaluation of those
data was completed in 2018 using procedures described in the Statistical Analysis Plan (PBW 2017b) to identify
statistically significant increases (SSIs) of Appendix Il parameters above background concentrations. Based on
the identification of SSls for one or more Appendix Ill parameters, an assessment monitoring program was
established pursuant to §257.94(e)(1).

The initial assessment monitoring event was performed in June 2018 and a subsequent semi-annual assessment
monitoring event was conducted in September 2018 in accordance with §257.95(a) and §257.95(d). Using the
Appendix IV data collected during the assessment monitoring period through September 2018, SSLs above
GWPSs were initially identified in downgradient wells in January 2019 for beryllium (H-28, and H-29), cobalt (H-28
and H-29), and lithium (H-28); therefore, an ACM was initiated on April 8, 2019 pursuant to 8257.95(g). A
justification letter for a 60-day extension due to site-specific circumstances that delayed work on the ACM was
certified on July 3, 2019 in accordance with §257.96(a). Based on the extension, the deadline for completing the
ACM is September 5, 2019.

3.2 Assessment Monitoring SSL Evaluation

An additional assessment monitoring event was performed in May 2019. Groundwater sampling analytical results
for all Appendix IV parameters from 2015 through 2019 are presented in Table 1. An updated statistical analysis
of the Appendix IV results from downgradient CCR monitoring wells was conducted including the May 2019 data
to evaluate if constituent concentrations detected in the samples remained at SSLs relative to the GWPSs. The
updated statistical analysis was performed in accordance with the Statistical Analysis Plan for CCR Groundwater
Monitoring (PBW 2017b) and the USEPA Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities-
Unified Guidance (USEPA 2009). Confidence intervals were calculated for any Appendix IV parameter that
historically has had more than one occurrence in excess of the GWPS in any well within the monitoring network.
Plots of the confidence intervals for each of those Appendix IV parameters are presented below (SSLs are
highlighted in red around the bars):
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The previous statistical analysis using data collected during the assessment monitoring period through September
2018 indicated SSLs for beryllium (H-28 and H-29), cobalt (H-28 and H-29), and lithium (H-28) as identified in the
February 2019 SSL notification; however, the updated statistical analysis only identified beryllium (H-31) and
cobalt (H-28, H-31, and H-32) as having SSLs above GWPSs. The monitoring wells will continue to be monitored
to confirm that lithium concentrations remain below SSLs in the future in accordance with the CCR Rule. For the
purposes of this ACM evaluation, concentrations are conservatively assumed to be present at SSLs above their
respective GWPSs for the following constituents in the wells indicated based on the initial and updated statistical
evaluations:

e Beryllium (H-28, H-29, and H-31);
e Cobalt (H-28, H-29, H-31, and H-32); and
e Lithium (H-28).

Figure 7 shows the extent of Appendix IV constituents detected at SSLs above GWPSs based on the initial and
updated statistical analysis.

3.3 Field Investigation
3.3.1 General

Field investigation activities conducted as part of the ACM included collection of soil samples for a mineralogical
assessment and chemical analysis, a lake sample from Martin Lake, groundwater-level measurements, and
groundwater sampling and analysis. Figure 2 presents the locations of soil borings and monitoring wells installed
and sampled as part of the field investigation.
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3.3.2 Soil Sample Collection

Soil borings were completed in June 2019 at soil boring locations AP-2019-1, AP-2019-2, and AP-2019-3. Soil
samples were collected within the target GWBU in each of the soil borings. Soil samples were submitted under
chain-of-custody for laboratory analysis of the following parameters:

m Mineralogical composition: The purpose of the mineralogical analysis was to identify and quantify the
crystalline mineral phases in each sample. This information is required for geochemical modeling as the
release or attenuation of constituents of interest is influenced by the mineral phase(s) present in the aquifer
(Hem 1985). The mineralogical testing laboratory (SGS Minerals Services) performed the analysis using
quantitative (Rietveld) X-ray diffraction (XRD) (ME-LR-MIN-MET-MN-DO5) and a Bruker AXS D8 Advance
Diffractometer.

m Total metals: Analysis of total metals was conducted to quantify the chemical composition of soil materials.
The total mass of metals, in combination with the results of sequential extraction testing, can be used to
determine the provenance of metals and verify sequential extraction results.

m Sequential extraction (SEP): This test consists of a seven-step metals extraction from solids as per Tessier
et al. (1979) to identify the provenance of constituents of interest (i.e. the operationally-defined fraction that
contains the metal) and determine their potential environmental mobility. For instance, metals bound in the
carbonate fraction, or that are exchangeable, are much more likely to become mobile due to changes in
groundwater conditions than metals bound within a sulfide or silicate fraction. The total concentration of a
metal measured from all seven steps can be compared to the concentration determined from the total metal
analysis for compositional accountability.

3.3.3 Groundwater and Surface Water,Sampling

Groundwater samples were collected from the CCR monitoring network and one surface water sample was
collected from Martin Lake downgradient of the Ash Pond Area in May 2019. Laboratory analytical reports are
provided in Appendix B and sampling records, which include field-measured parameters, are presented in
Appendix C.

Chemical/geochemical analysis of groundwater samples included field parameters and radionuclides, nutrients,
and major cations and anions. The rationale and methods used are as follows:

m Field Parameters: Parameters measured in the field included pH, dissolved oxygen, oxidation reduction
potential (ORP), conductivity, and temperature. These parameters were used to evaluate general
geochemical conditions in the groundwater and support geochemical modeling.

m Metals and Requlated COIs: Analysis of Appendix Ill and IV metals and uranium to better understand the
geochemical composition of groundwater. Metals analysis allows for the delineation of a potential plume,
evaluation of mineral saturation indices, and evaluation of background contributions from natural sources or
anthropogenic sources.

m Major Cations, Anions, and Nutrients: Geochemical modeling of mineral solubility, metals attenuation and
background contributions requires analysis of major cations and anions because they affect and participate
in sorption and mineral dissolution or precipitation reactions.
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3.4 Evaluation of Groundwater Water
3.4.1 Geochemical Modeling Approach

Geochemical modeling was conducted to evaluate general groundwater quality, determine the potential for
precipitation of sorbent media, evaluate the potential for mineral precipitation or adsorption in the aquifer, and
determine the speciation of metals of interest. The geochemical computer code developed by the United States
Geological Survey (USGS), PHREEQC, was used for these simulations (Parkhurst and Appelo 2013). PHREEQC
version 3.4 is a general-purpose geochemical modeling code used to simulate reactions in water and between
water and solid mineral phases (e.g., rocks and sediments). Reactions include aqueous equilibria, mineral
dissolution and precipitation, ion exchange, surface complexation, solid solutions, gas-water equilibrium, and
kinetic biogeochemical reactions. The widely-accepted thermodynamic database Minteq.v4, 2017 edition, was
used as a basis for the thermodynamic constants required for modeling.

The Geochemist’'s Workbench Version 12 (Bethke 2015) was used to generate graphical representations of
geochemical modeling outputs in the form of predominance, or Pourbaix diagrams (also known as Eh-pH
diagrams) for the species of interest (i.e. beryllium and cobalt) and trilinear plots (also known as Piper plots)
displaying the relative abundance of major ions. The Minteq.v4 database was used as the basis for the Pourbaix
diagrams.

3.4.2 Summary of Groundwater and Surface Water Data

Groundwater quality data from background wells H-26, H-27, and H-33; downgradient monitoring wells H-28, H-
29, H-31, and H-32; and the surface water sample collected from Martin Lake were used for this evaluation. The
water quality monitoring data are presented in Appendices B and C and can be summarized as follows:

General Chemistry Parameters

m  pH: The pH of groundwater samples collected from CCR monitoring well network ranged from 6.01 to 6.83 in
May 2019. Historically, the pH in the CCR monitoring well network has ranged from 5.8 to 7.0. Isolated
values as low as 3.64 and as high as 11.20 have been recorded in some wells; however, these conditions do
not persist but pH returns to circumneutral values by the next sampling round. The pH of Martin Lake was
6.79 in May 2019.

m ORP (Redox): Field-measured redox values, corrected to Eh (+200mV), ranged from +113 to +174 mV in
the groundwater samples in the CCR monitoring well network.

m Total Dissolved Solids (TDS): Groundwater TDS concentrations were variable in May 2019 in the CCR
monitoring well network. The lowest TDS concentration (453 mg/L) occurred in groundwater at CCR
monitoring well H-26 (upgradient) and the highest TDS value (4,230 mg/L) was observed at CCR monitoring
well H-31 (downgradient). The TDS concentration measured in Martin Lake water was 119 mg/L.

m Major ion chemistry: A Piper plot was generated for groundwater and Martin Lake samples to facilitate the
identification of water types and source contributions (Figure 8a). Two distinct groupings of wells are
apparent based on their relative major ion proportions. Upgradient wells H-26 and H-33 show close
similarity with the water sample from Martin Lake, indicating potential influences of Martin Lake on the
groundwater in these locations. Groundwater composition in upgradient well H-27, in contrast, is more
closely related to that of the downgradient wells. Based on the molar ratios of calcium, sodium, and sulfate
(Figure 8b), all groundwater samples and the Martin Lake water sample generally plot as one group.
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Iron: Oxidized iron (ferric iron - Fe*3) concentrations were variable, ranging from non-detect (<0.05 mg/L) to
8.81 mg/L in May 2019 (Appendix B). Reduced iron (ferrous iron - Fe*?) concentrations were non-detect
(<0.05 mg/L) in the groundwater at all CCR monitoring wells except H-31 and H-32. The highest
concentration of ferrous iron in groundwater was 49.5 mg/L observed in monitoring well H-31, over 40 times
higher than any other monitoring well. This value corresponded to the highest measured beryllium, cobalt,
and lithium concentrations in groundwater at the Ash Pond area. Ferric iron in water from Martin Lake was
measured at 0.365 mg/L while ferrous iron was non-detect (<0.05 mg/L).

Nutrients: Nitrate (nitrate as N) was present in groundwater at variable levels, ranging from non-detect (< 0.1
mg/L as N) to 272 mg/L as N at H-32 in May 2019 (Appendix B). Nitrate in CCR monitoring well H-32 at 272
mg/L as N, was orders of magnitude higher than in other monitoring wells, in which nitrate ranged from non-
detect (<0.1 mg/L as N) to 0.658 mg/L as N. Nitrate was not detected in Martin Lake water. Phosphate
concentrations in groundwater ranged from near non-detect (0.03 mg/L as P) to 0.126 mg/L as P in CCR
monitoring wells. Phosphate was not detected in the water of Martin Lake in May 2019. No spatial trend was
apparent in the nitrate or phosphate distribution in groundwater.

Constituents Identified in February 2019 SSL Notification

Beryllium: Beryllium concentrations in groundwater samples historically have exceeded the GWPS (0.004
mg/L) in CCR monitoring wells H-28, H-29, H-31, and H-32 on at least one occasion since October 2015
(Figure 9a). However, due to the variability of beryllium concentrations in groundwater at these wells, only
H-31 currently has beryllium at an SSL. As of May 2019, beryllium concentrations in H-31 and H-32 were
above the GWPS, at 0.00713 mg/L and 0.00928 mg/L, respectively. The highest beryllium concentration in
groundwater was measured in H-31 in December 2016. Beryllium was not detected in the Martin Lake water
sample (<0.0003 mg/L). Beryllium is likely present in groundwater as the divalent cation Be*? based on the
pH and Eh of groundwater (Figure 10a).

Cobalt: Cobalt concentrations in groundwater samples historically have exceeded the GWPS (0.0564 mg/L)
in all CCR monitoring wells except H-27 on at least one occasion since October 2015 (Figure 9b). All CCR
network monitoring wells have also reported groundwater cobalt concentrations below the GWPS on at least
one occasion since October 2015, indicating variability in cobalt In May 2019, all wells except H-27 had
cobalt concentrations in groundwater above the GWPS. Cobalt was not detected in water from Martin Lake
in May 2019 (<0.003 mg/L). Cobalt is likely present in groundwater as the divalent cation Co*2based on the
pH and Eh of groundwater (Figure 10b).

Lithium: Lithium concentrations in groundwater have exceeded the GWPS (0.040 mg/L) since October 2015
in four wells: H-27 (upgradient), H-28, H-31, and H-33 (Figure 9c). In May 2019, only the sample from CCR
monitoring well H-31 exceeded the GWPS for lithium. Based on an evaluation of the 95% confidence
intervals, the GWPS exceedances for lithium at H-27. H-28. H-31, and H-33 are not at an SSL above the
GWPS. Water from Martin Lake did not contain lithium above its detection limit (<0.005 mg/L) in May 2019.

The groundwater analytical results indicate that the Ash Pond Area may be the potential source for the cobalt
and/or beryllium concentrations observed at SSLs in monitoring wells H-28, H-31 and H-32. However, the data
also indicates that lithium concentrations are not present at SSLs in any of the monitoring wells at the Site.
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3.5 Evaluation of Soil
3.5.1 Mineralogical Composition

Quantitative X-ray diffraction (XRD) with Rietveld refinement was used to identify and quantify minerals in three
overburden samples collected during the drilling activities - one sample from each of the soil borings completed in
June 2019 (AP-2019-1, AP-2019-2, and AP-2019-3). These samples were obtained to better understand the
mineralogical composition of the aquifer system and identify any minerals that would potentially influence
attenuation of constituents of interest. In contrast, the presence of certain minerals could also indicate a potential
for naturally-occurring release of metals into groundwater, for instance due to oxidation of sulfide minerals.

The mineralogical analysis of soil from borehole samples at the Ash Pond Area identified quartz as the
predominant mineral, with varying amounts of albite in all three boreholes. Soil samples from boreholes AP-2019-
1 and AP-2019-2 (ranging 30’ below ground surface (bgs) to 31’ bgs and 35’ bgs to 36’ bgs) also contained small
or trace amounts of the silicate minerals K-felspar, chlorite, muscovite, kaolinite, vermiculite, illite, and
montmorillonite. Analytical reports for the XRD samples are provided in Appendix B. These minerals were not
identified in the shallower borehole samples of AP-2019-1 (18’ bgs to 19’ bgs), indicating potentially a greater
abundance of clay minerals (kaolinite, vermiculite, illite, montmorillonite) in deeper samples.

3.5.2 Chemical Composition and Sequential Extractien

Chemical analysis and sequential extractions were used to determine the chemical composition of the soil and the
distribution of constituents of interest over various operationally-defined fractions comprising the soil. Testing was
completed as described in Section 3.3.2 on soil samples obtained from three borehole locations (Figure 2) and
the analytical reports for the soil analyses are provided in Appendix B.

Soil sample locations were chosen to gain a better understanding of the underlying geological conditions of the
area surrounding the Ash Pond Area, mostly adjacent to or downgradient of a CCR monitoring well. In addition,
this information allows for a better understanding of naturally-occurring metal contributions to groundwater or the
potential for sequestration of constituents from groundwater.

A description of the individual fractions determined by sequential extraction is presented in Section 3.3.2. Metals
extracted in steps 1 through 5 are considered environmentally available, whereas metals extracted in steps 6 and
7 are present in refractory fractions and are not expected to be released under conditions typically encountered in
aquifers (Tessier et al. 1979). Total metal quantities from the sequential extraction are expressed as “SEP Total’
in Appendix B. The sum of the sequential extraction steps is also presented for comparison but does not
represent an analytically-determined value.

The results from the chemical analysis and sequential extraction presented in Appendix B are summarized as
follows:

General Chemistry Parameters

m  Aluminum: Aluminum is not a constituent of interest (COI) at the site but it has been well studied as a
sorbing medium in soils (e.g., Karamalidis and Dzombak 2011). Total aluminum in soils ranged from 14,244
to 33,160 mg/kg, and the environmentally-available fraction ranged from 1,044 (AP-2019-3) to 1,989 mg/kg
(AP-2019-2). Aluminum in the soil at the site is, therefore, largely (~84% to 87%) present in the residual, or
silicate-bound fraction. This fraction is likely at least partially represented by hydrous aluminum phyllosilicate
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minerals or clays intermixed in the silica sand matrix. Clays can represent an important sorptive reservoir for
numerous trace metals and metalloids (Uddin 2017).

Iron: While not a COl, iron and its minerals commonly represent one of most abundant reservoirs for
metal/metalloid attenuation in soils (Dzombak and Morel 1990; Smith 1999). Iron was present in all three
core samples analyzed, varying from 5,192 (AP-2019-3) to 13,933 mg/kg (AP-2019-2). In all samples, the
non-environmentally available (sulfide and residual) fractions accounted for the largest proportion of total
iron (54% to 64%) and, as such, most of the iron is not environmentally available. The remainder of the iron
in the samples is present across the exchangeable (except AP-2019-1), carbonate (only in AP-2019-2),
amorphous metal, and metal hydroxide phases. These phases, part of the labile fraction in steps 1 through
5, can generally be considered representative of the amount of iron in soil that may be available as a sorbing
medium and can, therefore, be important for potential attenuation of beryllium and cobalt.

Constituents Identified in February 2019 SSL Notification

Beryllium: Total beryllium in soil ranged from 0.23 to 0.68 mg/kg, of which 16% to 75% of the beryllium was
present in the environmentally-available fraction. The non-environmentally available fraction of beryllium
(25% to 84% of total) is also indicative of naturally occurring beryllium in soil at the Ash Pond Area. All of the
environmentally-available beryllium resorted in the amorphous metal and metal hydroxide fractions,
indicating potential attenuation of beryllium from groundwater (Smith 1999).

Cobalt: Total cobalt in soil ranged from 1.68 to 6.29 mg/kg while the environmentally-available fraction
ranged from 1.4 mg/kg in AP-2019-3 to 4.39 mg/kg in AP-2019-2, representing from 58% to 83% of total
cobalt. The majority of the environmentally-available cobalt was present in the metal hydroxide fractions in
soils samples AP-2019-1 and AP-2019-2, while the exchangeable fraction hosted the largest proportion of
cobalt in soils sample AP-2019-3. Soil sample AP-2019-2 contained cobalt in every fraction of the
sequential extraction test, indicating potential attenuation of cobalt from groundwater, and the potential
presence of naturally occurring cobalt in soil.

Lithium: Total lithium in soil ranged from 7.15 to 17.3 mg/kg, of which between only 7% (AP-2019-3) and
24% (AP-2019-2) resorted in the environmentally-available fraction. Lithium that was environmentally
available (0.53 to 4.2 mg/kg) was all contained in the metal hydroxide fraction. This indicates the likelihood
of the presence of naturally-occurring lithium at the site that is contained within non-environmentally
available fractions while attenuation of lithium by metal hydroxide minerals also appears to be occurring.

The results of the soil analysis indicate the following:

3.6

A naturally-occurring source of beryllium, cobalt, and lithium is present in the vicinity of the Ash Pond Area at
the MLSES.

Attenuation of beryllium, cobalt, and lithium in groundwater is likely occurring in the vicinity of the Ash Pond
Area.

Summary of Site Characterization

Based on the above site characterization and nature and extent investigation, the following is concluded with
respect to beryllium, cobalt, and lithium:
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m  Beryllium: Beryllium concentrations statistically exceeded the GWPS in groundwater from only one CCR
monitoring well (H-31). Beryllium concentrations in groundwater monitoring well H-31 were the highest in
December 2016, followed by a stable or decreasing trend since that occurrence. Beryllium was not
detected in water from Martin Lake. Sequential extraction results indicate the potential for attenuation of
beryllium by amorphous metals and metal hydroxides (Smith 1999). Beryllium should, therefore, be
considered for further evaluation as part of an ACM as a viable candidate for monitored natural attenuation
based on the results of this initial assessment (USEPA 20074, b).

m  Cobalt: Historical data from CCR monitoring wells in which cobalt concentrations in groundwater exceeded
the GWPS indicate a stable or decreasing concentrations since the highest measured cobalt in groundwater
of 0.434 mg/L in October 2015. Cobalt concentrations in groundwater currently statistically exceed the
GWPS in three CCR monitoring wells (H-28, H-31 and H-32). Cobalt was not detected in water from Martin
Lake. Cobalt was present in nearly every fraction of soil as determined from sequential extraction, indicating
the strong potential for cobalt attenuation by soils (Smith 1999). Cobalt should, therefore, be considered for
further evaluation as part of an ACM as a viable candidate for monitored natural attenuation based on the
results of this initial assessment (USEPA 20074, b).

m Lithium: Recent data indicates that lithium concentrations in groundwater statistically no longer exceed the
GWPS at any monitoring well location. Lithium was not detected in water from Martin Lake. Based on the
data collected to date, lithium concentrations in groundwater are no longer considered to be present at an
SSL above the GWPS; however, lithium concentrations in groundwater will continue to be monitored to
confirm that lithium levels remain below the GWPS in the future. For the purposes of this ACM evaluation,
lithium concentrations are conservatively assumed to be present at an SSL above the GWPS in well H-31
based on the February 2019 SSL natification.
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4.0 ASSESSMENT OF CORRECTIVE MEASURES

In accordance with §257.96 and §257.97, an ACM was conducted for the Ash Ponds to address concentrations of
the following Appendix IV constituents conservatively assumed to occur at SSLs above their respective GWPS
based on the February 2019 SSL natification:

= cobalt concentrations in monitoring wells H-28, H-31 and H-32;
= beryllium concentrations in monitoring well H-31; and
= lithium concentrations in monitoring well H-31.

Potential response technologies were identified for Source Control (to reduce the potential for releases of
constituents to groundwater) and Groundwater Response Actions (to reduce constituent concentrations below
GWPS). The potential response technologies were then screened to identify options that are appropriate for
further consideration in developing potential corrective measures alternatives for the Site. The results of the ACM
are presented in this section.

4.1 Corrective Measures Objectives and Evaluation Criteria

As described in §257.96(a), the corrective measures must prevent further releases, remediate any releases and
restore the affected area to original conditions. Potential corrective measures must meet the requirements
specified in §257.97(b):

1) Be protective of human health and the environment;
2) Attain the groundwater protection standard as specified pursuant to § 257.95(h);

3) Control the source(s) of releases to reduce or eliminate, to the maximum extent feasible, further
releases of constituents in appendix IV to this part into the environment;

4) Remove from the environment as much of the contaminated material that was released from the CCR
unit as is feasible, considering factors such as avoiding inappropriate disturbance of sensitive
ecosystems;

5) Comply with standards for management of wastes as specified in § 257.98(d).

In accordance with §257.96(c), the assessment of potential corrective measures alternatives must include an
evaluation of the following:

1) The performance, reliability, ease of implementation, and potential impacts of appropriate potential
remedies, including safety impacts, cross-media impacts, and control of exposure to any residual
contamination

2) The time required to begin and complete the remedy

3) Institutional requirements, such as state or local permit requirements or other environmental or public
health requirements that may substantially affect implementation of the remedy(s).

4.2 Potential Source Control Response Technologies

One of the listed objectives in §257.97(b) for the corrective measures is to control the source of releases of
Appendix IV constituents to the environment from the CCR Unit. The MLSES Ash Ponds are an integral part of
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the CCR management system at the plant. As a result, any potential source control technology must keep the
WAP, EAP and NSP in operation.

The WAP, EAP and NSP are considered unlined surface impoundments under the CCR Rule. As a result, the
WAP, EAP and NSP will be retrofitted with new composite liner systems that comply with the requirements of
§257.71(a)(2)(ii) of the CCR Rule to improve the level of source control in the ponds. The new liner systems will
be installed in general accordance with the following procedures:

e The ponds will be retrofitted one at a time;
¢ Water will be removed from the pond being retrofitted and transferred to the other Ash Ponds;

e Solids in the ponds will be dewatered, removed and transported to the MLSES Al Area Landfill for
disposal.

¢ A minimum of 2 feet of compacted clay liner will be placed at the base of each pond,;
e A 60-mil HDPE geomembrane liner will be installed over the 2 feet of compacted clay liner;

e A protective layer of soil, ash or other material will be placed over the geomembrane liner.

Retrofitting the WAP, EAP and NSP with new composite liner systems is assumed to serve as the source control
component of the potential corrective measures for the Ash Ponds. The estimated time to retrofit the WAP, EAP
and NSP is estimated to be approximately 1 to 2 years per pond, including design and construction.

4.3 Potential Groundwater Response Technologies

For the purposes of this ACM, cobalt, beryllium and lithium are conservatively assumed to be present in
groundwater at the Site at SSLs above their respective GWPS based on the February 2019 SSL natification. In
this section, potential groundwater response technologies to address these constituents are identified and
screened for further consideration in developing potential corrective measures alternatives for the Ash Ponds.

431 Monitored Natural Attenuation

Monitored natural attenuation (MNA) refers to the reliance on natural attenuation processes (within the context of
a carefully controlled and monitored site cleanup approach) to achieve site-specific groundwater remediation
objectives within a time frame that is reasonable compared to that offered by more active remediation methods
(USEPA 2007a). MNA relies on a range of natural processes, including dispersion, dilution, sorption,
(co)precipitation, radioactive decay, and abiotic degradation/transformation to achieve remediation objectives
(ITRC 2010). Routine groundwater monitoring would be required to verify MNA is occurring at the Site.

Where necessary, MNA processes can be enhanced through the use of low-energy, in-situ techniques to
stimulate or increase the attenuation of contaminants or reduce contaminant loading (ITRC 2010). Enhancement
options include increasing the attenuation capacity of the aquifer, decreasing the mobility of contaminants, and/or
increasing the stability of immobilized contaminants by increasing the ability of aquifer solids to remove
contaminants from groundwater and/or manipulating the geochemistry to reduce remobilization of contaminants
by desorption or dissolution of precipitates (ITRC 2010).
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MNA has been demonstrated effective in reducing cobalt and beryllium concentrations in groundwater (ITRC
2010; USEPA 2007b). Cobalt is removed through adsorption to iron hydroxides and/or amorphous metals and
the level of effectiveness is dependent on iron hydroxide availability as well as pH, alkalinity, and calcium levels
(ITRC 2010). Beryllium is removed through adsorption or coprecipitation (DOD 2014). The removal mechanisms
for lithium are not identified in the professional literature. As described in Section 3.6 of this report, the Site is a
good candidate for MNA, since natural attenuation of cobalt, lithium and beryllium is ongoing at the Site.

MNA would be effective in remediating groundwater beneath t and downgradient of the Ash Ponds. The
estimated time to implement MNA is estimated to be approximately 2 to 3 years, including characterization,
design, and construction. The estimated time to achieve GWPS for the target Appendix IV constituents is
dependent on site-specific conditions and groundwater modelling is needed to evaluate remedial timeframes.

4.3.2 Groundwater Extraction and Treatment

Groundwater extraction and treatment is one of the most widely implemented groundwater remediation
technologies and is used to provide 1) hydraulic containment and 2) treatment (USEPA 1996). A groundwater
extraction and treatment system consists of the following major components:

= A series of extraction wells or trenches strategically located to modify/interrupt the natural flow of
groundwater;

= Extraction pumps installed in each well/trench to pump groundwater from the subsurface;
= A treatment system to remove constituents of concern from the extracted groundwater; and
= A point of discharge for the treated groundwater (surface water, re-injection to groundwater, etc.).

For the Ash Ponds, a system of extraction wells would be installed along the downgradient edge of the ponds to
provide hydraulic control of the Appendix IV constituent groundwater plumes. The extracted groundwater would
be treated in an on-site treatment system and treated water would be discharged to Martin Lake or re-injected into
the aquifer.

Potential groundwater treatment methods for the target Appendix IV constituents include the following:

e Cobalt - ion exchange, adsorptive media, activated carbon, and chemical treatment with membrane
filtration (USEPA 2019a).

e Lithium - reverse osmaosis, precipitation/co-precipitation, and ion exchange. (USACE, 2010).

e Beryllium - activated alumina, ion exchange, lime softening, coagulation/filtration, and reverse osmosis
(USEPA 2003)

Treatment methods for these constituents would need to be bench/pilot tested to evaluate their effectiveness prior
to designing a full-scale system. Treatment will generate residual material (sludge, regenerate brine, etc.)
containing concentrated levels of the target Appendix IV constituents that must managed.

Groundwater extraction and treatment would be effective in reducing contaminant concentrations in groundwater
downgradient of the Ash Ponds through hydraulic containment, but would have little effect on groundwater
conditions beneath the ponds. The estimated time to implement groundwater extraction and treatment is
estimated to be approximately 3 to 4 years, including testing, design, and construction. The estimated time to
achieve GWPS for the target Appendix IV constituents is dependent on site-specific conditions and groundwater
modeling is needed to better evaluate remedial timeframes.
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4.3.3 Vertical Hydraulic Barrier

A vertical, low permeability hydraulic barrier can be installed to provide a physical barrier to groundwater flow to
contain the migration of contaminated groundwater. Vertical hydraulic barriers that have been demonstrated
effective at controlling groundwater flow include the following (USEPA 1998):

Slurry Wall. Slurry walls consist of a narrow, excavated trench that is filled with a soil-bentonite slurry
mixture. The slurry shores and supports the trench walls and forms a low-permeability barrier in the
trench. Key design considerations include wall depth, key depth, and material compatibility. Slurry
trenches can be excavated to depths of 50 feet using standard excavators and over 80 feet using long-
reach excavators or a crane mounted drag line/clamshell bucket. Geosynthetic materials can be placed
in the trench in conjunction with the slurry wall to improve the hydraulic performance (decrease
permeability) and chemical resistance.

Soil-Mixed Wall. Soil-mixed walls form a hydraulic barrier through in-situ mixing of soil with
amendments, such as bentonite and/or cement. Soil-mixed barrier walls can be installed to depths of
over 100 feet. The walls are installed by sections or panels that overlap to achieve a continuous barrier.

Grout Curtain. Grout curtain barriers are constructed by injecting grout into the subsurface in an
overlapping injection pattern to form a continuous barrier. Grouted barriers can be installed using
permeation grouting, jet grouting, or vibrating beam technologies. Grouted barriers must be designed
and constructed to ensure hydrofracturing does not occur and the completed wall is effective at
restricting groundwater flow.

Sheet-pile Wall. Sheet-pile walls consist of steel, vinyl, or other materials driven into the subsurface
using a hydraulic percussion hammer or vibratory hammer. Sheet-pile walls are common in civil
engineering applications; however, their use in environmental applications has been more limited. One of
the major concerns with sheet-walls in environmental applications is leakage through the vertical joints
between piles; however, improvements in pile interlock designs have been made to improve joint
sealing.

For a vertical hydraulic barrier to be effective, the bottom of the barrier must be “keyed” into a low-permeability
confining layer. A detailed engineering analysis and design, likely including a bench/pilot test to identify most
appropriate barrier materials, would be required for the construction of a vertical hydraulic barrier.

For the Ash Ponds, the vertical hydraulic barrier would be constructed along the downgradient edge of the ponds
to provide hydraulic control of the target Appendix IV constituent groundwater plumes. A vertical hydraulic barrier
physically interrupts the natural flow of groundwater; consequently, groundwater elevations upgradient of the
barrier will rise, potentially to the point that groundwater could begin to flow around the edges of the barrier. To
address this concern, a groundwater extraction and treatment system would be required upgradient of the barrier
to control the groundwater levels. The groundwater extraction and treatment system used in conjunction with the
vertical hydraulic barrier would be similar to the system described in Section 4.3.2; however, the required capacity
of the system would be less since the rate of groundwater extraction would be limited to that required to control
upgradient groundwater levels.

Construction of a vertical hydraulic barrier is expected to require significant effort and time. Prior to
implementation of the barrier, pre-design field work, including site investigations and bench/pilot-scale barrier
material testing would be required, followed by full-scale design and construction. The estimated time to
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implement a vertical hydraulic barrier with groundwater extraction and treatment is estimated to be approximately
5 to 8 years, including testing, design, and construction. The estimated time to achieve GWPS for the target
Appendix IV constituents is dependent on site-specific conditions and groundwater modeling is needed to better
evaluate remedial timeframes.

434 Permeable Reactive Barrier

A permeable reactive barrier (PRB) is an in-situ, permeable treatment zone that contains reactive media designed
to intercept impacted groundwater and either immobilize contaminants or transform the contaminants to a more
desirable state (ITRC 2011). A PRB is a passive treatment system that acts as a barrier to groundwater
contamination but not groundwater flow. The PRB must intercept the flow of impacted groundwater and must be
designed and constructed such that impacted groundwater cannot bypass the reactive media by flowing over,
under, or around the PRB. A PRB must include the appropriate reactive media and the residence time within the
PRB needs to sufficient to allow for effective treatment. The effectiveness of the reactive media will be reduced
over time and the media will likely have to be replaced periodically. Groundwater monitoring is used to evaluate
the performance/effectiveness of a PRB system.

There are two primary PRB configurations: continuous and funnel-and-gate. A continuous PRB features
permeable reactive media across the entire length of the barrier. A funnel-and -gate PRB uses sections of vertical
hydraulic barriers to direct groundwater flow through permeable reactive media sections that allow the
groundwater to pass through while treating contaminants. In both configurations, the permeability of the reactive
media must be greater than the aquifer to ensure flow is not diverted around the PRB media. For the ash Ponds,
a PRB system would be constructed along the downgradient edge of the ponds to provide control of the target
Appendix IV groundwater plumes.

PRB systems are generally considered a proven technology, however, site conditions and the specific
contaminants of interest affect the system performance. The potential applicability of a PRB system for the target
Appendix IV constituents can be summarized as follows:

e Cobalt - potentially removed using sulfate-reducing media or combination of zero-valent iron (ZVI) and
organic material (Ludwig 2002; ITRC 2011);

e Lithium — potentially precipitated as phosphate using appetite media, (Arnseth 2018).

e Beryllium — potentially removed through in-situ biomass sorption (Goldemund and Robb 2018)

Removal of the target Appendix IV constituents using a PRB system has not been consistently demonstrated
under full-scale conditions and bench/pilot-scale testing would be required to confirm the effectiveness of a PRB
system at the Site. A groundwater model would be needed to evaluate the remedial timeframes.

Similar to a vertical hydraulic barrier, construction of a PRB system is expected to require significant effort and
time. Prior to implementation of the PRB, pre-design field work, including site investigations, groundwater
modeling, and bench-scale soil mix testing would be required, followed by full-scale design and construction. The
estimated time to implement a PRB system is estimated to be approximately 5 to 8 years, including testing,
design, and construction. The estimated time to achieve GWPS for the target Appendix IV constituents is
dependent on site-specific conditions and groundwater modeling is needed to better evaluate remedial
timeframes.
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435 In-situ Chemical Treatment

In-situ Chemical Treatment (ICT) involves the injection of a chemical reagent or other material into the
groundwater aquifer to adjust the geochemistry to enhance the direct precipitation, co-precipitation, or related
adsorption/precipitation of the target contaminants (USEPA 2019c). Direct precipitation occurs when a
constituent exceeds its solubility in water and precipitates out of solution. Co-precipitation refers to the removal of
a constituent through adsorption onto the precipitate of another chemical reaction.

Cobalt has the potential to be removed through adsorption and/or coprecipitation under reducing groundwater
conditions and beryllium can potentially be removed through in-situ biomass sorption (Goldemund and Robb
2018). Lithium has the potential to be precipitated as a phosphate under appropriate geochemical conditions
(Arnseth 2018).

Injection wells would be installed into the aquifer along the downgradient edge of Ash Ponds and the chemical
reagents would be injected to provide control of the target Appendix IV constituent groundwater plumes.

ICT is considered an emerging remediation technology for the target Appendix IV constituents and the
effectiveness of the technology on most of the constituents is uncertain. Bench/pilot-scale testing would be
required to confirm the effectiveness of an ICT system at the Site. The estimated time to implement an ICT
system is estimated to be approximately 5 to 8 years, including testing, design, and construction. The estimated
time to achieve GWPS for the target Appendix IV constituents is dependent on site-specific conditions and
groundwater modeling is needed to better evaluate remedial timeframes.

4.3.6 Phytoremediation

Phytoremediation refers to the use of plants to partially or substantially remediate selected contaminants in
contaminated soil, sludge, sediment, ground water, surface water, and wastewater (USEPA 2001). The process
utilizes a variety of plant biological processes and plant physical characteristics to aid in remediation; however,
the primary plant process potentially applicable to the target Appendix IV constituents at the Site is
phytoextraction, which is the uptake and accumulation of contaminants within aboveground portions of a plant.
The contaminants are removed from the Site when the plants are harvested and managed off-site.

Phytoextraction occurs in the root zone of plants, which is typically relatively shallow, with the bulk of roots at
shallower rather than deeper depths. This would limit the effectiveness of phytoextraction at the Site due to the
depth of groundwater. Phytoremediation for cobalt removal from groundwater has not been demonstrated under
full-scale conditions and no information concerning the effectiveness of phytoremediation for lithium and beryllium
removal was identified (USEPA 2001).

Implementation of a phytoremediation process at the Site would involve planting appropriate vegetation at
intervals along the downgradient edge of the Ash Ponds and across the affected groundwater plume area. A
comprehensive bench/pilot testing program would be required to select the most appropriate plants for removal of
the target Appendix IV constituents from groundwater at the Site. Since the target Appendix IV constituents would
likely accumulate in the plants, management of harvested plants in accordance with RCRA may be required. The
estimated time to implement an ICT system is estimated to be approximately 15 to 20 years, based on the
success and rate of vegetation growth. The estimated time to achieve GWPS for the target Appendix IV
constituents is dependent on site-specific conditions and groundwater modeling is needed to better evaluate
remedial timeframes.
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4.3.7 Screening of Potential Groundwater Response Technologies

Following identification of potential groundwater response technologies, Golder screened the potential options for
further consideration in developing potential corrective measures alternatives for the Ash Ponds. The screening
results for each potential source technology are summarized in Table 3. Based on the initial screening, the
following potential groundwater response technologies were retained for future evaluation as part of the corrective
measures alternatives for the Ash Ponds:

= Monitored Natural Attenuation
= Groundwater Extraction and Treatment
= Vertical Hydraulic Barrier

4.4 Potential Corrective Measures Alternatives

Based on the response technology screening discussed above, Golder assembled the following potential
corrective measures alternatives that could be both effective and implementable at the Site:

= Retrofit Liners in WAP, EAP and NSP with Monitored Natural Attenuation
= Retrofit Liners in WAP, EAP and NSP with Groundwater Extraction and Treatment
= Retrofit Liners in WAP, EAP and NSP with Vertical Hydraulic Barrier

A summary of the corrective measure alternatives, including an assessment of each alternative against the
evaluation criteria presented in §257.96(c) is provided in Table 4.

4.5 Remedy Selection

The corrective measure alternative proposed as the remedy for the Ash Ponds will be selected in accordance with
§257.97 a minimum of 30 days after the public meeting required under §257.96(e) has been completed.

It should also be noted that, for the purposes of this ACM, cobalt, beryllium and lithium concentrations were
conservatively assumed to be present at SSLs above their respective GWPSs based on the February 2019 SSL
notification. However, as discussed in Sections 3.4-3.6, lithium concentrations are no longer considered to be
present at SSLs above the GWPS based on recent data and naturally occurring sources of cobalt, beryllium and
lithium exist in the vicinity of the Ash Ponds. Cobalt, beryllium and lithium concentrations in groundwater will
continue to be monitored in accordance with the CCR rule to confirm that the concentrations of these constituents
remain below the GWPSs in the future. These monitoring results, along with updated statistical analysis and
alternate source demonstrations (if applicable), will be considered as part of the remedy selection process.
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TABLES




APPENDIX IV GROUNDWATER ANALYTICAL DATA SUMMARY

TABLE 1

MARTIN LAKE STEAM ELECTRIC STATION
ASH POND AREA

Ra
226/228
Sample Date Sb As Ba Be Cd Cr Co FI Pb Li Hg Mo Se TI Ra 226 | Ra228 | Comb.*
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L) | (pCi/L)
GWPS: 0.006 0.01 2 0.004 0.005 0.1 0.0564 4 0.015 0.177 0.002 0.1 0.05 0.002 - - 5
[Upgradient Wells
H-26 10/21/15 <0.0008 [0.00364 J| 0.0785 | 0.000349 J| <0.0003 <0.002 0.0385 <0.1 <0.0003 0.0139 <0.00008 <0.002 <0.002 <0.0005 0.919 <1.64 2.56
12/14/15 <0.0008 | <0.002 | 0.0401 | 0.000458 J| <0.0003 <0.002 0.0244 <0.1 <0.0003 0.0769 <0.00008 <0.002 <0.002 <0.0005 0.619 <1.95 2.57
02/23/16 <0.0008 [ <0.002 [ 0.0423 | <0.0003 <0.0003 0.0077 | 0.00813 | 0.151J [ 0.000315J| 0.0124 <0.00008 [0.00248 J[ 0.0022 J [ <0.0005 0.37 <2.06 243
04/05/16 <0.0008 [ <0.002 | 0.0408 | <0.0003 <0.0003 0.00798 [ 0.0125 [ 0.199J | <0.0003 0.0121 <0.00008 <0.002 <0.002 <0.0005 || <0.243 <1.06 <1.303
06/07/16 <0.0008 [ <0.002 | 0.0467 | 0.000721J| <0.0003 <0.002 0.0217 <0.1 <0.0003 0.0132 <0.00008 <0.002 <0.002 <0.0005 0.245 1.67 1.92
08/09/16 <0.0008 | 0.0029 J | 0.0431 0.00136 <0.0003 <0.002 0.0352 <0.1 <0.0003 0.0155 <0.00008 <0.002 <0.002 <0.0005 <0.2 <0.932 | <1.132
10/18/16 <0.0008 [ <0.002 | 0.0497 | 0.000709J| <0.0003 <0.002 0.0214 | 0.127J [ <0.0003 0.0136 <0.00008 <0.002 |0.00265J| <0.0005 0.243 <0.622 0.87
12/11/16 <0.0008 | <0.002 | 0.0468 | 0.00146 <0.0003 ]0.00311J| 0.0275 | 0.161J | 0.000358 J[ 0.014 <0.00008 <0.002 <0.002 <0.0005 0.248 1.82 2.07
06/13/18 <0.0008 [ <0.002 | 0.0659 0.0016 <0.0003 |0.00213J| 0.0261 <0.100 [ <0.0003 0.032 <0.00008 <0.002 <0.002 <0.0005 || <0.297 3.72 4.017
09/07/18 NA <0.002 [ 0.0470 [ 0.00155 <0.0003 | 0.00319J| 0.0247 | <0.100 | <0.0003 0.0489 NA NA <0.002 NA <0.473 | <0.665 | <1.138
05/14/19 <0.0008 [ 0.0041J [ 0.1900 [ 0.00147 <0.0003 0.0406 0.0795 [ 0.140J [ 0.000972J| 0.147 <0.00008 <0.002 |0.00222 J| <0.0005 1.43 0.598 2.028
H-27 10/21/15 <0.0008 [ <0.002 | 0.0378 | <0.0003 <0.0003 <0.002 [0.00432J| <0.1 <0.0003 0.0607 <0.00008 <0.002 <0.002 <0.0005 || <0.553 <1.67 <2.223
12/14/15 <0.0008 [ 0.0021J | 0.039 <0.0003 <0.0003 <0.002 [0.00326 J| 0.156J | 0.000339 J| 0.0624 <0.00008 <0.002 <0.002 <0.0005 0.468 <1.68 2.15
02/23/16 <0.0008 [ <0.002 | 0.0266 | <0.0003 <0.0003 <0.002 <0.003 [ 0.101J [ <0.0003 0.0601 <0.00008 <0.002 <0.002 <0.0005 0.921 <1.62 2.54
04/05/16 <0.0008 [ <0.002 | 0.0245 | <0.0003 <0.0003 <0.002 <0.003 | 0.124J | <0.0003 0.0573 <0.00008 <0.002 <0.002 <0.0005 0.269 <2.05 2.32
06/07/16 <0.0008 | <0.002 | 0.0342 | 0.000609 J| <0.0003 <0.002 0.016 <0.1 <0.0003 0.0107 <0.00008 <0.002 <0.002 | <0.0005 0.269 <0.658 0.927
08/09/16 <0.0008 | <0.002 | 0.0241 <0.0003 <0.0003 <0.002 <0.003 <0.1 <0.0003 0.0616 <0.00008 <0.002 <0.002 | <0.0005 0.408 <0.632 1.04
10/18/16 <0.0008 | <0.002 | 0.0248 | <0.0003 <0.0003 <0.002 <0.003 | 0.144J | <0.0003 0.0576 <0.00008 <0.002 <0.002 <0.0005 <0.178 1.07 1.25
12/11/16 <0.0008 | <0.002 | 0.0236 | <0.0003 <0.0003 <0.002 <0.003 | 0.161J [ <0.0003 0.0606 <0.00008 <0.002 <0.002 <0.0005 0.143 1.54 1.68
06/13/18 <0.0008 [ <0.002 | 0.0237 | <0.0003 <0.0003 0.00964 | <0.003 [ 0.208J | <0.0003 0.108 <0.00008 <0.002 <0.002 <0.0005 0.267 <14 1.667
09/07/18 NA <0.002 | 0.0196 [ <0.0003 <0.0003 0.0453 <0.003 | 0.140J [ <0.0003 0.306 NA NA 0.00773 NA <0.285 1.43 1.715
05/14/19 <0.0008 [ <0.002 | 0.0208 | <0.0003 <0.0003 <0.002 <0.003 | 0.159J | <0.0003 0.0678 <0.00008 <0.002 <0.002 <0.0005 1.10 0.928 2.028
H-33 10/20/15 <0.0008 [0.00208 J| 0.0586 | 0.000351J| <0.0003 <0.002 0.0274 <0.1 <0.0003 0.0814 <0.00008 <0.002 <0.002 <0.0005 1.76 1.64 3.40
12/14/15 <0.0008 | 0.00205J| 0.0473 | 0.000382 J| <0.0003 <0.002 0.0293 [ 0.136J [ <0.0003 0.0903 <0.00008 <0.002 <0.002 <0.0005 1.94 <1.79 3.73
02/23/16 <0.0008 [ <0.002 | 0.0529 | 0.000311J| <0.0003 0.0194 0.0163 | 0.125J [ <0.0003 0.182 <0.00008 <0.002 <0.002 <0.0005 0.906 <2.32 3.23
04/05/16 <0.0008 [ <0.002 | 0.0576 | 0.000302J| <0.0003 0.0171 0.016 0.14J <0.0003 0.16 <0.00008 <0.002 <0.002 <0.0005 0.328 1.08 1.41
06/07/16 <0.0008 | <0.002 | 0.0774 | 0.000604 J| <0.0003 0.0153 0.0196 <0.1 <0.0003 0.163 <0.00008 <0.002 <0.002 <0.0005 0.276 0.897 1.17
08/09/16 <0.0008 [ <0.002 | 0.0424 | 0.000519J| <0.0003 |0.00291J| 0.0284 <0.1 <0.0003 0.102 <0.00008 <0.002 <0.002 <0.0005 || <0.149 0.649 0.80
10/18/16 <0.0008 [0.00347 J| 0.0464 | 0.000617 J| <0.0003 0.0309 0.0644 <0.1 [0.000329J| 0.118 <0.00008 <0.002 <0.002 <0.0005 0.096 <0.517 0.61
12/11/16 <0.0008 [0.00218 J| 0.0537 | 0.000865J| <0.0003 0.0368 0.0408 | 0.132J [ 0.000495J| 0.115 <0.00008 <0.002 <0.002 <0.0005 0.159 1.29 1.45
06/13/18 <0.0008 [0.00283 J| 0.0741 | 0.0004 J <0.0003 0.0182 0.0266 | 0.105J [ 0.0009 J 0.183 <0.00008 <0.002 <0.002 <0.0005 0.795 <0.712 1.507
09/07/18 NA 0.00239 J| 0.0757 | 0.0003J <0.0003 0.0105 0.0288 | 0.135J [ <0.0003 0.160 NA NA <0.002 NA 0.334 <0.645 0.979
05/14/19 <0.0008 [0.00355J| 0.158 0.00114 <0.0003 0.0342 0.0648 [ 0.166J [ 0.000772J| 0.161 <0.00008 <0.002 <0.002 <0.0005 0.850 1.35 2.200
[Downgradient Wells
H-28 10/21/15 <0.0008 [0.00278 J| 0.0396 | 0.00148 0.00121 <0.002 0.188 <0.1 [0.000491J| 0.154 <0.00008 <0.002 | 0.00682 | <0.0005 [ <0.558 <1.65 <2.208
12/14/15 <0.0008 [ <0.002 [ 0.0224 | <0.0003 | 0.000572J | <0.002 0.0225 <0.1 <0.0003 0.021 <0.00008 <0.002 <0.002 <0.0005 0.707 <1.18 1.89
02/23/16 <0.0008 [0.00225J| 0.0202 | 0.00133 0.00151 <0.002 0.201 <0.1 0.00053 J 0.159 <0.00008 <0.002 |0.00222 J| <0.0005 [ <0.396 2.24 2.64
04/05/16 <0.0008 [ <0.002 | 0.0173 0.0011 0.00252 <0.002 0.199 <0.1 0.00087 J 0.15 <0.00008 <0.002 |0.00237 J| <0.0005 || <0.231 1.76 1.99
06/07/16 <0.0008 | <0.002 | 0.0468 | 0.000934 J| 0.000664 J | <0.002 0.0944 <0.1 <0.0003 0.0959 <0.00008 <0.002 <0.002 <0.0005 0.310 1.48 1.79
08/09/16 <0.0008 | <0.002 | 0.0155 | 0.00275 0.0016 <0.002 0.195 <0.1 [0.000774J| 0.155 <0.00008 <0.002 |0.00286 J| <0.0005 [ <0.451 1.41 1.86
10/18/16 <0.0008 | 0.00284J | 0.0174 | 0.00685 | 0.000744 J | <0.002 0.169 0.165J | 0.00108 0.155 <0.00008 <0.002 |0.00273 J| <0.0005 [ <0.228 0.645 0.87
12/11/16 <0.0008 [ <0.002 | 0.0471 | 0.000698 J | 0.000668 J | <0.002 0.0924 | 0.114J [ <0.0003 0.0869 <0.00008 <0.002 <0.002 <0.0005 || <0.149 1.13 1.28
06/13/18 <0.0008 | <0.002 | 0.0186 | 0.00393 0.0038 <0.002 0.169 0.126 J | 0.000448 J 0.18 <0.00008 <0.002 <0.002 <0.0005 0.327 <1.56 1.887
09/07/18 NA <0.002 [ 0.0192 [ 0.00704 0.00115 <0.002 0.162 <0.100 [ 0.00118J 0.203 NA NA 0.00281J NA <0.243 0.845 1.088
05/14/19 <0.0008 [ <0.002 | 0.0141 0.00281 0.00212 <0.002 0.187 <0.100 | 0.000595J| 0.172 <0.00008 <0.002 | 0.00619 | <0.0005 0.444 0.615 1.059
H-29 10/21/15 <0.0008 | <0.002 0.159 |0.000359J| <0.0003 <0.002 0.0301 <0.1 <0.0003 0.0156 <0.00008 <0.002 <0.002 <0.0005 0.464 1.82 2.28
12/14/15 <0.0008 [ <0.002 0.277 <0.0003 <0.0003 0.062 <0.003 0.56 [ 0.000542 J| 0.0202 <0.00008 | 0.00819 [ 0.0282 <0.0005 <0.53 <1.25 <1.78
02/23/16 <0.0008 [0.00203J| 0.151 <0.0003 <0.0003 0.019 <0.003 | 0.239J [ <0.0003 0.0135 <0.00008 | 0.00603 [ 0.0148 <0.0005 || <0.374 <2.22 <2.594
04/05/16 <0.0008 | <0.002 0.167 <0.0003 <0.0003 0.042 <0.003 | 0.363J | <0.0003 0.0175 <0.00008 | 0.00697 [ 0.0232 <0.0005 || <0.228 | <0.897 | <1.125
06/07/16 <0.0008 [ <0.002 0.136 <0.0003 <0.0003 0.0274 <0.003 0.27J <0.0003 0.0188 <0.00008 | 0.00551 0.0152 <0.0005 0.173 <0.834 1.01
08/09/16 <0.0008 [ 0.00995 | 0.315 <0.0003 <0.0003 |0.00297 J| 0.00473J| <0.1 <0.0003 0.0143 <0.00008 <0.002 <0.002 <0.0005 0.261 <0.578 0.84
10/18/16 <0.0008 [ <0.002 0.118 <0.0003 <0.0003 | 0.00412J| <0.003 1.15 | 0.000427J [ 0.0056 J | <0.00008 | 0.00305J| 0.0681 <0.0005 0.155 <0.439 0.59
12/11/16 <0.0008 [ <0.002 [ 0.0779 | <0.0003 <0.0003 <0.002 <0.003 1.4 <0.0003 <0.005 <0.00008 [0.00307 J[ 0.0642 <0.0005 || <0.113 | <0.599 | <0.712
06/13/18 <0.0008 | <0.002 [ 0.0157 | 0.00345 0.00318 <0.002 0.153 0.123J [ 0.000779J| 0.153 <0.00008 <0.002 <0.002 <0.0005 || <0.274 <1.62 <1.894
09/07/18 NA <0.002 [ 0.0374 [ 0.00513 0.000938 <0.002 0.119 <0.100 [ 0.00172 0.145 NA NA 0.00374 J NA <0.371 <0.71 <1.081
5/14/2019 <0.0008 [ <0.002 [ 0.0138 | 0.00341 0.00219 <0.002 0.183 0.104 J [ 0.000543J[ 0.173 <0.00008 <0.002 | 0.00616 [ <0.0005 || <0.339 | <0.707  <1.046
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APPENDIX IV GROUNDWATER ANALYTICAL DATA SUMMARY

TABLE 1

MARTIN LAKE STEAM ELECTRIC STATION
ASH POND AREA

Ra
226/228
Sample Date Sb As Ba Be Cd Cr Co FI Pb Li Hg Mo Se TI Ra 226 | Ra228 | Comb.*
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L) | (pCi/L)
GWPS: 0.006 0.01 2 0.004 0.005 0.1 0.0564 4 0.015 0.177 0.002 0.1 0.05 0.002 - - 5
H-31 10/20/15 <0.0008 | 0.0168 | 0.0732 0.0126 0.0032 0.00687 0.434 0.889 <0.0003 0.137 <0.00008 <0.002 0.116 <0.0005 0.943 <1.88 2.82
12/14/15 <0.0008 | 0.00513 [ 0.0388 | 0.00702 <0.0003 | 0.00456 J| 0.0651 0.692 <0.0003 0.149 <0.00008 <0.002 0.0231 <0.0005 1.61 <1.29 2.90
02/23/16 <0.0008 [0.00436 J| 0.0243 0.0101 <0.0003 <0.002 0.0594 0.921 <0.0003 0.146 <0.00008 <0.002 0.0209 <0.0005 || <0.419 <1.64 <2.059
04/05/16 <0.0008 | 0.00514 | 0.0241 0.00925 <0.0003 | 0.00435J| 0.0685 1.36 <0.0003 0.146 <0.00008 <0.002 0.0226 <0.0005 || <0.334 | <0.897 | <1.231
06/07/16 <0.0008 | 0.0038J [ 0.0242 | 0.00789 <0.0003 <0.002 0.0406 0.783 <0.0003 0.157 <0.00008 <0.002 0.0307 <0.0005 0.257 <0.555 0.81
08/09/16 <0.0008 | 0.00886 | 0.0191 0.00734 <0.0003 <0.002 0.286 0.216 J | <0.0003 0.17 <0.00008 <0.002 0.0202 <0.0005 1.31 0.900 2.21
10/18/16 <0.0008 [0.00351J| 0.0215 | 0.00167 J <0.0003 <0.002 | 0.0304J 0.298J | <0.0003 0.165 <0.00008 <0.002 |0.00567 J| <0.0005 0.169 1.18 1.35
12/11/16 <0.0008 |0.00875J| 0.0189 0.0197 <0.0003 |0.00386J| 0.23J 0.892 <0.0003 0.198 <0.00008 <0.002 0.0365 <0.0005 0.195 <0.754 0.95
06/12/18 <0.0008 [ 0.00532 [ 0.0194 | 0.00545 <0.0003 0.003 J 0.236 0.646 <0.0003 0.214 <0.00008 <0.002 [ 0.00475J| <0.0005 <0.26 <0.597 | <0.857
09/07/18 NA <0.002 | 0.0287 [ <0.0003 <0.0003 <0.002 [0.00353 J| 0.275J | <0.0003 0.0187 NA NA 0.00424 J NA <0.261 <0.567 | <0.828
05/14/19 <0.0008 [ 0.00675 [ 0.0163 | 0.00928 <0.0003 |0.00315J] 0.389 0.96 <0.0003 0.219 <0.0004 <0.002 0.0261 <0.0005 2.62 <0.789 3.409
H-32 10/20/15 <0.0008 | 0.0028 J 0.16 0.00266 <0.0003 <0.002 0.163 0.374 J | <0.0003 0.0788 <0.00008 <0.002 |0.00303 J| <0.0005 1.05 <1.90 2.95
12/14/15 <0.0008 [ 0.0123 | 0.0384 | 0.00313 <0.0003 <0.002 0.155 0.619 <0.0003 0.0733 <0.00008 <0.002 <0.002 <0.0005 0.712 <2.21 2.92
02/23/16 <0.0008 | 0.00712 [ 0.0277 | 0.00452 <0.0003 <0.002 0.188 0.701 | 0.000326 J| 0.0821 <0.00008 <0.002 <0.002 <0.0005 1.12 1.60 2.72
04/05/16 <0.0008 | 0.00648 | 0.0237 | 0.00527 0.00128 <0.002 0.208 1.05 0.00182 0.0818 <0.00008 <0.002 <0.002 <0.0005 || <0.364 <1.15 <1.514
06/07/16 <0.0008 [0.00446 J| 0.0238 | 0.00583 | 0.000997 J | <0.002 0.207 0.858 0.00168 0.087 <0.00008 <0.002 |0.00298 J| <0.0005 || <0.165 0.613 0.778
08/09/16 <0.0008 [0.00344 J| 0.0234 | 0.00548 | 0.000713J | <0.002 0.19 0.68 0.00115 0.0774 <0.00008 <0.002 |0.00281J| <0.0005 2.56 <0.446 3.01
10/18/16 <0.0008 [0.00289J| 0.02 0.00567 0.00254 <0.002 0.204 0.904 0.00332 0.0834 <0.00008 <0.002 |0.00267 J| <0.0005 [ <0.139 0.683 0.82
12/11/16 <0.0008 [0.00246 J| 0.0205 | 0.00609 0.00108 <0.002 0.208 1 0.00137 0.0838 <0.00008 <0.002 ]0.00237 J| <0.0005 || <0.163 | <0.753 | <0.916
06/12/18 <0.0008 | <0.002 | 0.0175 | 0.00681 | 0.000586J | <0.002 0.215 1.02 1 0.000701J[ 0.0957 <0.00008 <0.002 <0.002 <0.0005 || <0.275 0.917 1.192
09/07/18 NA <0.002 | 0.0404 | <0.0003 <0.0003 <0.002 [0.00347 J| 0.551 <0.0003 0.0195 NA NA 0.0157 NA 0.343 1.25 1.593
05/14/19 <0.0008 [ 0.002J | 0.0162 | 0.00713 | 0.000366 J | <0.002 0.202 1.15 [0.000574 J| 0.0978 <0.00008 <0.002 | 0.00675 | <0.0005 0.303 <0.546 | <0.849

Notes:
. Abbreviations: GWPS - groundwater protection standard; mg/L - milligrams per liter; pCi/L - picocuries per liter.
. M- Sum of Ra 226 and Ra 228 concentrations. Non-detect isotope results were assigned a value equal to the minimum detectable concentration.
. J - concentration is below method quantitation limit; result is an estimate.

1

2
3
4

. NA = Not analyzed.
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Table 2

Screening of Potential Groundwater Response Technologies

Ash Ponds

Martin Lake Steam Electric Station

Remove

Groundwater Protective of Human Attain Groundwater Control Source of Contaminated Retained
Response Description Health and Protection Standard Rel Material F RCRA Compliance Screening Comments for Further
Technology Environment rotection standar elease ateria’ Frrom Evaluation
Environment
Monitored Natural Natural processes Migration of CCR CCR constituents CCR constituents CCR constituents Purge water from Site is good MNA candidate for CCR Yes
Attenuation (dispersion, dilution, constituents in removed through removed from removed from groundwater constituents based on field MNA evaluation.
sorption, coprecipitation, groundwater controlled | adsorption, groundwater below groundwater and monitoring requires Long-term groundwater monitoring required.
degradation/transformation, | and CCR precipitation or and downgradient of retained in aquifer soil | management in Easy to implement.
etc.) remove CCR concentrations in coprecipitation. CCR CCR Unit. matrix. accordance with Groundwater modelling required to assess
constituents from groundwater reduced. | constituents removed applicable RCRA remediation timeframe.
groundwater in-situ. from groundwater and requirements.
Groundwater monitoring to retained in aquifer soil
verify MNA effectiveness. matrix to achieve
GWPS below and
downgradient of CCR
Unit.
Groundwater System of extraction wells Migration of CCR GWPS attained CCR groundwater CCR constituents Treatment residuals Regulatory authorization for treated water Yes
Extraction and along downgradient edge constituents in downgradient of CCR | constituents contained | removed from (sludge, regenerate discharge required.
Treatment of ponds to provide groundwater Unit, but limited effect | at edge of ponds. extracted groundwater | brine, etc.) require Bench/pilot testing of treatment system
hydraulic control of CCR controlled. on concentrations by treatment system. management in required.
constituent groundwater beneath unit. Treatment residuals accordance with Groundwater modelling required to assess
plumes. Extracted (sludge, regenerate applicable RCRA remediation timeframe.
groundwater treated in an brine, etc.) require requirements.
on-site treatment system management.
and discharged to Martin
Lake or re-injected into
aquifer.
Groundwater monitoring to
verify system effectiveness.
Vertical Hydraulic Vertical, low permeability Migration of CCR GWPS attained CCR groundwater CCR constituents Excavated soil Bench/pilot test of barrier materials likely Yes
Barrier hydraulic barrier along constituents in downgradient of CCR | constituents contained | removed from generated from barrier | required.

downgradient edge of
ponds to provide hydraulic
control of CCR constituent
groundwater plumes.
Groundwater extraction
and treatment required
upgradient of barrier to
control groundwater
elevations.

Groundwater monitoring to
verify system effectiveness.

groundwater
controlled.

Unit, but limited effect
on concentrations
beneath unit.

at edge of ponds.

extracted groundwater
by treatment system.
Treatment residuals
(sludge, regenerate
brine, etc.) require
management.

installation requires
testing and
management as
necessary. Treatment
residuals (sludge,
regenerate brine, etc.)
require management
in accordance with
applicable RCRA
requirements.

Regulatory authorization for treated water
discharge required.

Bench/pilot testing of treatment system
required.

Groundwater modelling required to assess
remediation timeframe.
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Remove

Groundwater Protective of Human Attain Groundwater Control Source of Contaminated Retained
Response Description Health and Protection Standard Release Material From RCRA Compliance Screening Comments for Further
Technology Environment rotectio a Envi Evaluation
nvironment
Permeable Reactive | In-situ, passive, permeable | Migration of CCR GWPS attained CCR groundwater CCR constituents Excavated soil CCR constituent removal using PRB No
Barrier treatment zone containing constituents in downgradient of CCR | constituents removed | removed from generated from PRB possible but full-scale performance
reactive media designed to | groundwater Unit, but limited effect | from groundwater groundwater and installation requires uncertain.
intercept impacted controlled. on concentrations downgradient of CCR | retained on reactive testing and Reactive media effectiveness reduced over
groundwater and adjust beneath unit. Unit. media or aquifer soil management as time and media likely replaced periodically.
geochemistry to immobilize matrix. necessary. Bench/pilot testing of PRB media/system
CCR contaminants. required.
CCR constituents removed Groundwater modelling required to assess
from groundwater through remediation timeframe.
adsorption and/or
coprecipitation under
reducing groundwater
conditions.
PRB acts as a barrier to
groundwater contamination
but not groundwater flow.
Groundwater monitoring to
verify system effectiveness.
In-Situ Chemical Injection of Migration of CCR GWPS attained CCR groundwater CCR constituents No significant RCRA ICT cons