
 

 

 
 
 
 
November 30, 2020 
 
 
 
Mr. Andrew Wheeler 
Administrator 
US EPA 
 

Dear Mr. Wheeler: 

 

On August 28, 2020, the EPA finalized revisions to the CCR Rule that would require unlined CCR 
surface impoundments to cease receipt of waste as soon as technically feasible, but no later than April 
11, 2021, unless the owner/operator can demonstrate that CCR and/or non-CCR wastestreams must 
continue to be managed in that CCR surface impoundment based on a lack of alternative capacity. 

This Alternative Capacity Infeasibility Demonstration revises the original version submitted on 
November 6, 2020.  This version was prepared to document and explain in greater detail why 
development of alternative capacity by April 11, 2021 is infeasible for the Evaporation Pond, an 
unlined CCR surface impoundment, at the CPS Energy Calaveras Power Station located in Bexar 
County, Texas. 

Please call me at (210) 353-3625 with any questions. 

 
Sincerely, 
 

 
Michael M. Malone, P.E., LEED Green Associate, R.E.M. 
CPS Energy Senior Manager 
Environmental Management 
 
cc: Kirsten Hillyer 

Frank Behan 
Richard Huggins 
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1. INTRODUCTION 

Title 40, Code of Federal Regulations, Part 257 (40 CFR §257) Subpart D (a.k.a. the Coal Combustion 
Residual (CCR) Rule) was published in the Federal Register in April 2015 and became effective in 
October 2015. Under the CCR Rule, CPS Energy operates active surface impoundments and a landfill 
primarily for temporary storage and historically for disposal of fly ash and bottom ash.  

On August 28, 2020, the Environmental Protection Agency (EPA) finalized revisions to the CCR Rule that 
would require unlined CCR surface impoundments to cease receipt of waste as soon as technically 
feasible but no later than April 11, 2021, unless the owner/operator can demonstrate that CCR and/or 
non-CCR wastestreams must continue to be managed in that CCR surface impoundment based on a lack 
of alternative capacity.  On behalf of CPS Energy, this Alternative Capacity Infeasibility Demonstration 
(Demonstration) was prepared to document, under the finalized 40 CFR §257.103(f), that development of 
alternative capacity is infeasible for the Evaporation Pond (EP), an unlined CCR surface impoundment, at 
the CPS Energy Calaveras Power Station located in Bexar County, Texas.   

1.1 Demonstration Purpose and Objectives 

This Demonstration was prepared in accordance with requirements in finalized 40 CFR §257.103(f) to 
demonstrate that CCR and/or non-CCR flows must continue to be managed in the EP because it is 
infeasible to complete measures necessary to provide alternative disposal capacity on-site or off-site by 
April 11, 2021.  CPS Energy therefore requests to keep operating the EP until May 26, 2022, which is the 
anticipated fastest technically feasible time in which development of alternative capacity can be 
completed. 

1.2 Organization of the Demonstration 

This Demonstration is organized into the following sections: 

 Facility Description and Unit Description 

 Work Plan - 40 CFR §257.103(f)(1)(iv)(A) and 40 CFR §257.103(f)(1)(i)-(ii) 

 Compliance with Subpart D - 40 CFR §257.103(f)(1)(iv)(B) and 40 CFR §257.103(f)(1)(iii) 
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2. FACILITY DESCRIPTION AND UNIT DESCRIPTION 

CPS Energy owns and operates the Calaveras Power Station located at 12940 U.S. Highway 181 South 
in San Antonio, Texas.  A Facility Location Map is provided as Figure 2.1.  The Calaveras Power Station 
consists of three power plants of which two plants (J.T. Deely and J.K. Spruce) are subject to regulation 
under the CCR Rule.  Specifically, CPS Energy operates three CCR units at the Calaveras Power Station: 
EP, Fly Ash Landfill, and the Sludge Recycle Holding Pond.  Although the J.T. Deely Power Plant ceased 
operation at the end of December 2018, and sluiced bottom ash is no longer being received at the Bottom 
Ash Ponds (BAPs), the BAPs will continue to be monitored until the units have undergone closure.  A 
CCR Unit Location Map is provided as Figure 2.2. 

Groundwater in the vicinity of all the CCR units at the Calaveras Power Station has been monitored since 
December 2016.  No statistically significant increase (SSI) of Appendix III constituents above background 
levels has been determined for any of the CCR units, and therefore, CPS Energy is currently in, and will 
continue with, a detection monitoring program. 

The existing EP was originally constructed as a fly ash landfill in 1990, and then converted to a fly ash 
impoundment in 1996.  The function of the fly ash impoundment changed from storing fly ash to 
dewatering various liquid wastestreams by evaporation after 1996.  The existing EP contains a liner 
system, but the liner design does not meet the specific liner requirements of the CCR Rule (40 CFR 
§257.72), and is therefore considered unlined.  There are no inlet or outlet structures to the existing EP.  
A four-inch polyethylene pipe is present in the eastern embankment and supplies water for equipment 
washout purposes within the EP area. 

The primary operational functions of the existing EP include receiving non-CCR flows (industrial 
wastestreams) that are trucked to the EP, and allowing the evaporation of these industrial wastestreams.  
Currently, the existing EP does not receive any CCR flows, but in addition to the non-CCR industrial 
wastestreams from the J.K. Spruce Plant, the EP also receives non-CCR industrial wastestreams from 
other CPS Energy power generation facilities.  Cessation of non-CCR flows to the existing EP requires 
alternative capacity that will, at a minimum, fulfill these primary operational functions, or the power plants 
designs must be modified to eliminate these flows. 
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3. WORK PLAN 

In accordance with 40 CFR §257.103(f)(1)(iv)(A) and 40 CFR §257.103(f)(1)(i)-(ii), this section provides:  

1. A narrative that no alternative disposal capacity is available on-site or off-site, 

2. A narrative that it is technically infeasible to obtain alternative capacity prior to April 11, 2021, 

3. A narrative regarding the selected option and justification for the selected alternative capacity, 

4. A detailed schedule and narrative discussion of the fastest technically feasible time to complete the 
development of the selected alternative capacity, and 

5. A narrative discussion of the progress made to date to obtain alternative capacity. 

3.1 Alternative Capacity On-Site  

The cessation of non-CCR flows to the EP requires alternative capacity that, at a minimum, will replace 
the primary operational functions, or the power plants designs must be modified to eliminate these flows.  
Two alternatives were evaluated to obtain alternative capacity on-site including: 

1. Retrofitting an existing surface impoundment 

2. Constructing a new surface impoundment 
A summary of the evaluated alternatives is provided below.  Importantly, and as detailed in the 
description of each, both alternatives require several years to complete and do not provide for alternative 
capacity at this time, but CPS Energy is actively working towards construction of its selected alternative 
(Alternative 2).  Details of each evaluated alternative are provided in Section 3.4 of this Demonstration. 

 Alternative 1 – Retrofitting an existing surface impoundment to receive the EP flow is a more complex 
alternative and was not selected for the following reasons: 

- The duration for the removal of all CCR in the existing EP and the design, procurement, and 
installation of a new liner system is longer than the selected alternative (Alternative 2).  In 
addition, the footprint of the existing EP is not large enough to handle both the planned sanitary 
and industrial wastestreams. 

- Excluding the existing EP, there are nine other active surface impoundments (both CCR and 
non-CCR surface impoundments) at the Calaveras Power Station.  Six of these nine surface 
impoundments are needed for stormwater management and release to Calaveras Lake as 
permitted discharges.  These six surface impoundments also do not have sufficient capacity to 
receive industrial wastestreams in addition to their designed stormwater capacity.  Since these 
six surface impoundments are unavailable for added capacity and since the industrial 
wastestreams managed in the EP would not meet the low discharge permit limits for metals 
(specifically iron and copper), these surface impoundments are not available for retrofit as 
alternative capacity.  In addition, a major amendment for a discharge permit renewal would take 
between one and two years for approval. 

- As for the three active surface impoundments not associated with stormwater management, the 
footprint of two are not large enough to handle the industrial wastestreams managed in the EP 
and one (SRH Pond) is being closed as an unlined CCR surface impoundment.  Therefore, 
these three surface impoundments are also not available for retrofit as alternative capacity. 

- The two inactive surface impoundments, the North and South Bottom Ash Ponds, have ceased 
receiving flow and will be clean closed.  The schedule for release of these surface 
impoundments for re-development following closure is unknown and these surface 
impoundments will not be available for retrofit until all closure activities are complete. 
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 Alternative 2 – The selected alternative, designing and constructing a new lined surface 
impoundment, is the least complex alternative and it can be implemented in the shortest duration.  An 
overall duration of 22 months is expected for this alternative to allow the cessation of non-CCR flow 
to the EP by May 26, 2022.  Constructing a new lined surface impoundment also retains the primary 
operational functionality of the existing EP and requires minimal modifications to the existing power 
plants. 

3.2 Alternative Capacity Off-site 

The existing EP currently manages a variety of wastewaters generated at the Calaveras Power Station.  
The large majority of the wastes are metal cleaning wastes generated during discrete maintenance 
events.  This section documents the infeasibility of obtaining alternate capacity off-site for the large 
majority of the wastes managed at the EP. 

Obtaining off-site management and disposal capacity as an alternate to manage flows to the EP includes 
transportation of wastewaters currently managed by the EP for disposal or treatment at an off-site facility.  
The only off-site wastewater treatment facility in the vicinity (approximately 20 miles away) of the 
Calaveras Power Station is the San Antonio Water Service (SAWS) Steven M. Clouse Water Recycling 
Center (Clouse WRC).  No industrial wastewater treatment facilities exist in San Antonio and the 
surrounding area capable of treating the wastewaters currently managed by the EP (see reasons listed 
below).  Other wastewater treatment facilities in San Antonio and the surrounding area are municipal 
systems owned by SAWS, the San Antonio River Authority, surrounding municipalities, or private 
companies and these facilities are subject to the same limitations as the SAWS Clouse WRC considered 
in this Demonstration.  A list of the facilities considered was obtained from EPA’s Facility Registry Service 
and is provided in Exhibit 3.1.   
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Exhibit 3.1 – Off-Site Treatment Facilities 
 

 
Transportation and disposal of wastewater off-site as an alternative is infeasible for the following reasons: 

 Management of EP wastewaters off-site are subject to EPA Categorical Industrial User pretreatment 
standards [40 CFR 423.17] and San Antonio industrial user local limits prior to being transported off-
site and introduced to the SAWS publicly owned treatment works (POTW).  The large majority of the 
wastewaters managed by the EP are metal cleaning wastes; estimated to be approximately 800,000 
gallons annually and typically generated during discrete maintenance events over a relatively short 
period of time.  Available analytical data indicates concentrations of copper in the wastewater 

Facility Name Street City EPA FRS ID
BFI TESSMAN ROAD LANDFILL 7000 I-10 EAST SAN ANTONIO 110060901653
BFI WASTE TESSMAN ROAD LANDFILL 7790 TESSMAN ROAD SAN ANTONIO 110002371781
BRIDGEWOOD WWTP SW CORNER DOMINION SUBDIVISION ADJACENT LEON CRK SAN ANTONIO 110014436627
CIBOLO CREEK MUNICIPAL AUTHORITY WWTP 12423 AUTHORITY LANE SCHERTZ 110000504990
CITY OF CASTROVILLE WWTF 818 ALSACE AVE CASTROVILLE 110027991957
CITY OF HONDO WASTE WATER PLANT 1400 FEET EAST OF THE INTERSECTION OF FM 462 AND 3 HONDO 110070356320
CITY OF LA COSTE WWTP 11331 CR 584 LA COSTE 110009773959
CITY OF LA VERNIA WWTP 2000' E. FMR 775, APPROX 400' E SE INTEX RV ST AND LA VERNIA 110009779784
CITY OF LYTLE WWTP 2300F SE FMR 3175 IH-35 LYTLE 110006687228
CITY OF NIXON HIGHWAY 80 NORTH & US HWY 87 NIXON 110009778213
CITY OF SAN ANTONIO SALADO CREEK WWTP SAN ANTONIO 110014389704
CITY OF SCHERTZ WWFT 6700FT SW INTERSECTION OF BEXAR COUNTY 110024412410
CITY OF SEGUIN GERONIMO CREEK WWTP 450 SEITZ RD SEGUIN 110034285299
CITY OF SMILEY WWTP APPROX 4200' NW OF INTERX FMR 108 SMILEY 110009746490
CITY OF STOCKDALE WWTP OLD FLORESVILLE ROAD, CR #401 STOCKDALE 110009746301
COVEL GARDENS LANDFILL AND RECYCLING 8611 COVEL RD SAN ANTONIO 110070377738
DISPOSAL PROPERTIES 4303 PROFIT DRIVE SAN ANTONIO 110000464818
DOS RIOS WATER RECYCLING CENTER 3495 VALLEY RD SAN ANTONIO 110000501840
DOS RIOS WATER RECYCLING CENTER 3495 VALLEY RD SAN ANTONIO 110014434727
FIRST RESPONDERS ACADEMY WWTP 15775 IH 35 S ATASCOSA 110063878184
GERONIMO CREEK WWTP 450 SEITZ RD SEGUIN 110000501430
GONZALES WARM SPRINGS WWTF 1000' S OF THE INTX OF FM 1586 AND FM 2019 GONZALES COUNTY 110009780317
HIGHWAY 181 SOUTH WWTP 14542 CASSIANO RD SAN ANTONIO 110020063474
HONDO WWTP 1400' E OF INTERX OF FM 462 HONDO 110039914554
LEON CREEK WATER RECYCLING CENTER 1104 MAUERMANN RD SAN ANTONIO 110031272655
LIQUID ENVIRONMENTAL SOLUTIONS OF TEXAS 10360 W US HIGHWAY 90 SAN ANTONIO 110038485975
MARION WWTP 1400' W OF FM 465 & 1800' S OF MARION 110009745927
MARTINEZ II CREEK WWTF 1280 FM 1516 S SAN ANTONIO 110034410812
MARTINEZ III WWTF .35MI S LOOP 1604, IH-10 AND LP 1604 SAN ANTONIO 110010921413
MEDINA COUNTY WCID 2 WWTF 414 CR 512 MEDINA COUNTY 110009777544
MEDIO CREEK WATER RECYC. CTR. 2231 HUNT LANE SAN ANTONIO 110064605146
MITCHELL LAKE WWTF 10762 PLEASANTON RD SAN ANTONIO 110006823376
NELSON GARDENS 8339 COVEL RD SAN ANTONIO 110033180607
ODO J RIEDL 12423 AUTHORITY LANE SCHERTZ 110070365759
PAPER RETRIEVER OF TEXAS 7510 GRISSOM RD SAN ANTONIO 110070673293
POST OAK MUNICIPAL SOLID WASTE LANDFILL 7787 FM RD 1150 SEGUIN 110070708905
POTRANCO RANCH SUBDIVISON WWTP APPROX 3.54 MI W OF ST HWY 211 MEDINA COUNTY 110063881009
QUAIL RUN WWTP 500' SSE OF PINE VALLEY DR WILSON COUNTY 110024412474
SALADO CREEK WWTP 13496 BLUE WING ROAD SAN ANTONIO 110039694195
SALATRILLO CREEK WWTF 9638 SCHAEFER RD CONVERSE 110070356078
SALATRILLO CREEK WWTP 9638 SCHAEFER ROAD CONVERSE 110001123640
SAN ANTONIO WATER SYSTEM LESLIE ROAD SAN ANTONIO 110002151536
SANTA CLARA CREEK 3930 LINNE RD SEGUIN 110064854867
SAWS MEDIO CREEK WATER RECYCLING CENTER 2231 HUNT LN SAN ANTONIO 110070365451
SOMERSET WWTP 4300F SE CITY HALL,3500F S SOMERSET 110006683589
SOUTH CENTRAL WATER CO WWTF 500FT NE N LAKE HOUSTON PKWY HOUSTON 110022417133
SOUTH REGIONAL WATER RECLAMATION PLANT 7424 TRAINER HALE RD CITY OF SCHERTZ 110064779306
STANDARD INDUSTRIES 8189 NELSON RD SAN ANTONIO 110020479828
UPPER MARTINEZ CREEK WWTF ON 8203 BINZ-EMGELMAN SAN ANTONIO TX 78219 SAN ANTONIO 110070360659
WALNUT BRANCH WWTP 101 EAST KLEIN SEGUIN 110000501449
WALNUT BRANCH WWTP EAST KLEIN ST & S. AUSTIN ST SEGUIN 110039946994
WOMAN HOLLERING TREATMENT PLANT 8705 GREAVES LN SCHERTZ 110064781179
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generated during these maintenance events are above the EPA Categorical standard and local limit.  
As a result, these wastewaters require pretreatment to remove dissolved metals before they can be 
treated at the off-site POTW.  This pretreatment of metal cleaning wastewaters requires construction 
of an on-site wastewater treatment facility (WWTF).  The requirement to pretreat EP wastewaters 
removes any benefit of management off-site. 

 Management of wastewater off-site would also require transportation of wastewater by tanker truck.  
The resulting truck traffic, especially during discrete metal cleaning maintenance events, would 
substantially increase 1) the risk of a traffic accident, 2) the risk of a spill or release to the 
environment, and 3) fuel consumption and carbon emissions. 

3.3 Role of EP in Continued Plant Operations   

The J.K. Spruce Plant has a generation capacity of 1,410 MW and comprises approximately 18.3% of the 
CPS Energy’s generation portfolio.  The J.K. Spruce Plant is an essential part of the baseload capacity 
within the CPS Energy fleet, particularly during peak demand periods.  During the summer of 2019, the 
Electric Reliability Council of Texas (ERCOT) reported that they were forced to rely on demand response 
reserves to maintain reliability with the grid.  Although reserve margins are expected to grow in coming 
years, the Capacity Demand and Reserves (CDR) report indicates a continuation limited reserve margin 
in the near term.                     

The existing EP receives boiler chemical cleanouts and other chemical cleaning wastes generated during 
maintenance events.  CPS Energy must manage the wastestreams generated during these needed 
maintenance events for the continued safe operation of the J.K. Spruce Plant and other CPS Energy 
power generation facilities.   

Maintenance needed for continued operation of the J.K. Spruce Plant and other CPS Energy power 
generation facilities is dependent on the continued operation of the existing EP until alternative capacity is 
available.  If non-CCR flows to the EP cease on or prior to April 11, 2021 without alternative capacity 
available, the J.K. Spruce Plant and other CPS Energy power generation facilities will not be able to 
continue operation.  

3.4 Narrative Discussing the Approach Selected to Obtain Alternative 
Capacity for CCR and/or Non-CCR Wastestreams 

The existing EP is located generally northeast of the J.K. Spruce Plant and is approximately 5.1 acres in 
size.  The existing EP contains a liner system, but the liner design does not meet the specific liner 
requirements of the CCR Rule, and is therefore considered unlined.  The existing EP was originally 
constructed as a fly ash landfill in 1990, and then converted to a fly ash impoundment in 1996.  The 
function of the fly ash impoundment changed from storing fly ash to dewatering various liquid wastes by 
evaporation after 1996. 

Currently, the existing EP does not receive any CCR flows, but in addition to the non-CCR industrial 
wastestreams from the J.K. Spruce Plant, the EP also receives non-CCR industrial wastestreams from 
other CPS Energy power generation facilities.  During typical plant operations, the non-CCR flow volume 
of nonhazardous liquids to the existing EP ranges between 1,000,000 and 2,000,000 gallons per year.  
The existing EP does not have an inlet pipe or discharge pipe and only receives various non-CCR flows 
discharged via tanker trucks, which include: 

 Boiler cleaning liquid waste 

 Ion exchange wastewater 

 Steam turbine cleaning liquid waste 
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 Plasma cutter liquid waste 

 Acid/base vessel cleaning liquid waste 

 Spill cleanup liquid waste 

 Laboratory analyte solution liquid waste 

 Air preheater basket cleaning liquid waste 

 Heat exchanger condenser cleaning liquid waste 

 Circulating water from service activities on plant equipment 

The cessation of the non-CCR flows (industrial wastestreams) to the existing EP requires alternative 
capacity that, at a minimum, will replace the primary operational functions of receiving and allowing the 
evaporation of these industrial wastestreams, or the power plants designs must be modified to eliminate 
these flows.   

The alternatives evaluated by CPS Energy for providing alternative capacity for these flows included the 
following: 

 Alternative 1 - Retrofitting an existing surface impoundment 

 Alternative 2 - Constructing a new surface impoundment 

CPS Energy is in the process of reducing their environmental risk exposure by eliminating/reducing the 
number of outfalls and wastestreams that return to Calaveras Lake.  During the initial EP alternatives 
evaluation, CPS Energy recognized that if they added a separate wastewater treatment facility (WWTF) to 
manage the industrial wastestreams, they would be adding a wastestream and thus increasing their 
environmental risk exposure.  During the initial EP alternatives evaluation, CPS Energy also recognized 
they could combine the efforts of this project with a separate ongoing project which involved constructing 
a new EP for storing and treating domestic wastewater (i.e., sanitary waste).  Domestic wastewater is 
currently being treated at four existing wastewater treatment plants (WWTPs) on-site.  By combining the 
projects, CPS Energy could utilize a single EP to store and treat both domestic wastewater and the 
industrial wastestreams. 

3.4.1 Retrofitting an Existing Surface Impoundment 
All the existing surface impoundments at the Calaveras Power Station have a liner system; however, 
none of these systems meet the specific liner requirements in the CCR Rule (40 CFR §257.72) and are 
therefore classified as unlined.  All surface impoundments (including CCR and non-CCR surface 
impoundments) at the Calaveras Power Station are listed in Exhibit 3.2.  A Surface Impoundment 
Location Map is provided as Figure 3.1. 
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Exhibit 3.2 – Calaveras Power Station Surface Impoundments 

Name Description Storage Capacity 
(MM gallons)  Liner Status 

Pond #1 Diked Oil Storage Area 0.2 Unlined Active 
Pond #2 Coal Pile Runoff Pond 32.6 Unlined Active 
Pond #3 North Bottom Ash Pond 20.5 Unlined Inactive 
Pond #4 South Bottom Ash Pond 22.5 Unlined Inactive  
Pond #5 Stormwater (Southwest Runoff Pond 3) 1.7 Unlined Active 
Pond #6 Stormwater (CRP Runoff Pond 1) 5.9 Unlined Active 
Pond #7 SRH Pond 4.0 Unlined Active 
Pond #8 Stormwater (CRP Runoff Pond 2) 2.7 Unlined Active 
Pond #9 Stormwater Runoff (Fly Ash) Pond 9.7 Unlined Active 
Pond #10 Evaporation Pond 5.1 Unlined Active 
Pond #11 Clarifier Sludge Recycling Pond 0.8 Unlined Active  

Pond #12 Stormwater (Coal conveyor area 
temporary holding pond) 

1.1 Unlined Active 

Excluding the existing EP, there are nine other active surface impoundments (both CCR and non-CCR 
surface impoundments) at the Calaveras Power Station.  Six of these nine surface impoundments are 
needed for stormwater management and release to Calaveras Lake as permitted discharges.  These six 
surface impoundments also do not have sufficient capacity to receive industrial wastestreams in addition 
to their designed stormwater capacity.  Since these six surface impoundments are unavailable for added 
capacity and since the industrial wastestreams managed in the EP would not meet the low discharge 
permit limits for metals (specifically iron and copper), these surface impoundments are not available for 
retrofit as alternative capacity.  In addition, a major amendment for a discharge permit renewal would take 
between one and two years for approval. 

As for the three active surface impoundments not associated with stormwater management, the footprint 
of two are not large enough to handle the industrial wastestreams managed in the EP and one (SRH 
Pond) is being closed as an unlined CCR surface impoundment. Therefore, these three surface 
impoundments are also not available for retrofit as alternative capacity.  The two inactive surface 
impoundments, the North and South Bottom Ash Ponds, have ceased receiving flow and will be clean 
closed.  The schedule for release of these surface impoundments for re-development following closure is 
unknown and these surface impoundments will not be available for retrofit until all closure activities are 
complete. 

The anticipated combined flow volume to the existing EP was also reviewed and it was determined that 
the existing EP footprint is not large enough to handle both the sanitary and industrial wastestreams.  In 
addition, the duration for the removal of all CCR in the existing EP and the design, procurement, and 
installation of a new liner system is longer than the selected alternative (constructing a new surface 
impoundment). 

3.4.2 Constructing a New Surface Impoundment 
The selected alternative, constructing a new lined surface impoundment, is the least complex alternative 
and it can be implemented in the shortest duration of time.  CPS Energy has been working on preliminary 
design and evaluation of alternative capacity since May 2019.  Now that CPS Energy has selected an 
option, the detailed design, contractor selection, and construction work has commenced.  An overall 
duration of 22 months is expected for this alternative to allow the cessation of non-CCR flow to the EP by 
May 26, 2022.  Constructing a new lined surface impoundment also retains the primary operational 
functionality of the existing EP and requires minimal modifications to the existing power plants.  In 
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addition, Alternative 2 allows for a single EP, constructed with a liner system compliant with State 
requirements, to store and treat both domestic wastewater and the industrial wastestreams and allows for 
the existing EP to be closed per the CCR Rule and thus minimizing the potential environmental 
compliance risks from continuing to use the existing EP. 

A primary goal of the alternatives evaluated was to consolidate wastewater flows at the Calaveras Power 
Station so that treatment can be accomplished at a single, centralized location as opposed to the four 
existing WWTPs located on-site.  The consolidation approach is shown on the process flow diagram 
(PFD) provided as Exhibit 3.3.  The proposed alignment for consolidating flows and preliminary layout for 
the new EP is shown on the preliminary site plan provided as Exhibit 3.4.  

Temporary storage tanks were evaluated for the period while the new EP is being planned and 
constructed.  The existing EP has a hydraulic retention capacity of over 5,000,000 gallons.  During typical 
plant operations, the non-CCR flow volume of nonhazardous liquids to the existing EP ranges between 
1,000,000 and 2,000,000 gallons per year.  These flows are intermittent and mostly occur during discrete 
maintenance/ cleaning events over a relatively short period of time.  The existing EP does not have an 
inlet or discharge pipe and only receives various non-CCR flows discharged via tanker trucks.  In the 
short term, while the new EP is being planned and constructed, an estimated 1,000,000 gallons of 
storage will be required for the various power plants to continue operation. 

Utilizing frac tanks with capacities of 21,000 gallons, approximately 50 frac tanks would be required to 
replace the estimated 1,000,000 gallons of storage.  Finding a suitable location for 50 frac tanks would be 
difficult at the site and the overall footprint would be even larger due to the spill containment measures 
required for the frac tanks.  Due to the large number of frac tanks required, the risk of spill or release to 
the environment would be greatly increased.  An additional downside of frac tanks is that they would not 
allow for evaporation of the liquids and ultimately the contents would have to be discharged into the new 
EP once it is in service.   

The other option for temporary storage is modular tanks.  The maximum height of a modular tank is about 
12 feet, however, using a 6-foot high tank would allow for greater surface area for additional evaporation.  
Modular tanks may be constructed with a bolted steel frame and geosynthetic membrane liner and 
require a large flat graded area.  To store a volume of 1,000,000 gallons, a 6-foot high tank (assuming a 
water height of 4 feet) would require approximately 34,000 square feet of flat space.  A flat space of this 
size is limited at the site.  An additional downside of modular tanks is the increased likelihood of a failure 
resulting in a release to the environment.  

Due to the limited area available for installation and the risk of release to the environment, temporary 
storage tanks are technically not a feasible option. 
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Exhibit 3.3: Proposed Process Flow Diagram for Consolidating WWTP Flows 

 

Based on the work completed to date, CPS Energy identified the following primary scope items for 
construction of the new EP: 

 Construction of the new EP to store and treat domestic wastewater and industrial wastestreams.  The 
preliminary footprint is approximately 6.5 acres and consists of two cells to assist with pond 
maintenance.  The new EP will be constructed with a liner system that will be compliant with State 
requirements.  

 Redirection of the existing industrial wastestreams to the new EP.  

 Commencement of closure of the existing EP.   

 Consolidation of domestic wastewater flows from the four existing WWTPs.  A PFD of the proposed 
improvements for the domestic waste is shown as Exhibit 3-3.  New pumps will be provided at each 
existing WWTP for pumping from the various units to the Sommers/Deely WWTP.  A preliminary 
force main alignment is shown on Exhibit 3-4; however, the Sommers/Deely WWTP will be relocated 
to be adjacent to the new EP. 

 Direction of WWTP flows to the new EP. 
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Exhibit 3.4: Proposed Site Plan 
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3.4.3 Summary of Alternatives Evaluated and Selected Alternative 
A summary of the two evaluated alternatives is provided below.  

 Alternative 1 – Retrofitting an existing surface impoundment to receive the EP flow is a more complex
alternative and was not selected for the following reasons:

- The duration for the removal of all CCR in the existing EP and the design, procurement, and
installation of a new liner system is longer than the selected alternative (Alternative 2).  In
addition, the footprint of the existing EP is not large enough to handle both the planned sanitary
and industrial wastestreams.

- Excluding the existing EP, there are nine other active surface impoundments (both CCR and
non-CCR surface impoundments) at the Calaveras Power Station.  Six of these nine surface
impoundments are needed for stormwater management and release to Calaveras Lake as
permitted discharges.  These six surface impoundments also do not have sufficient capacity to
receive industrial wastestreams in addition to their designed stormwater capacity.  Since these
six surface impoundments are unavailable for added capacity and since the industrial
wastestreams managed in the EP would not meet the low discharge permit limits for metals
(specifically iron and copper), these surface impoundments are not available for retrofit as
alternative capacity.  In addition, a major amendment for a discharge permit renewal would take
between one and two years for approval.

- As for the three active surface impoundments not associated with stormwater management, the
footprint of two are not large enough to handle the industrial wastestreams managed in the EP
and one (SRH Pond) is being closed as an unlined CCR surface impoundment. Therefore, these
three surface impoundments are also not available for retrofit as alternative capacity.

- The two inactive surface impoundments, the North and South Bottom Ash Ponds, have ceased
receiving flow and will be clean closed.  The schedule for release of these surface
impoundments for re-development following closure is unknown and these surface
impoundments will not be available for retrofit until all closure activities are complete.

 Alternative 2 – The selected alternative, constructing a new lined surface impoundment, is the least
complex alternative and it can be implemented in the shortest duration of time.  An overall duration of
22 months is expected for this alternative to allow the cessation of CCR and non-CCR flow to the EP
by May 26, 2022.  Constructing a new lined surface impoundment also retains the primary
operational functionality of the existing EP and requires minimal modifications to the existing power
plants.

3.5 Detailed Schedule of the Fastest Feasible Time to Complete Measures 
Necessary for Alternative Capacity 

Engineering, construction, procurement and start-up of the new EP will require approximately 22 months.  
A graphic schedule for the activities outlined in Sections 3.6 and 3.7 is included as Figure 3.2. 

3.6 Narrative Discussion of the Schedule and Visual Timeline Representation 

As shown in Figure 3.2 and described in Sections 3.6 and 3.7, CPS Energy has already undertaken 
significant planning steps towards initiating closure of the existing EP.  This section is focused on the 
remaining work necessary to obtain alternative disposal capacity for the industrial wastestreams and 
domestic wastewater flows.  The durations shown in the schedule in Figure 3.2 are based on a number of 
factors, including a 50-hour per week construction schedule, the estimated piping quantities for the new 
EP, and the estimated volume of earthwork required. 
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Detailed engineering for the water redirection and new EP construction will begin after the study phase 
and is scheduled to be completed in March of 2021.  Preparation of equipment specifications and the 
technical specifications will occur concurrently with detailed engineering.  The construction contract will 
include construction of the new EP and installation of the major utility corridors (i.e., piping to/from the 
WWTP to the new Sommers/Deely WWTP and new EP) and new lift stations.  Construction drawings for 
the new EP design will be submitted to the Texas Commission on Environmental Quality (TCEQ) for 
General Permit, Texas Pollutant Discharge Elimination (TPDES) and Engineer’s Certification of Surface 
Impoundment review and permit approval.  A Tree Survey and Cultural Resources review will be 
submitted to the City of San Antonio for review and approval.  The permit drawings will be submitted 
following the 60% review meeting and this effort is anticipated to take up to five months to complete.  
CPS Energy will issue the detailed design drawings for bid prior to receiving the permit, but will not award 
the construction contract until the TCEQ approval is received.  Bid documents will be issued in March of 
2021.  Three months were included for the bid period and bid review, with the construction contract award 
and contract negotiations completing in October of 2021. 

In the bidding phase, potential contractors will be issued a RFP in March 2021 for the procurement and 
construction project.  The bid, selection and award phase includes the following tasks: 

 Contractor Bid Period – 8 weeks
A duration of 8 weeks is planned for the bidders to prepare their proposals.  A bidder meeting will be 
scheduled shortly following issue of the Request for Proposal.  The meeting may be held at the site 
during which the bidders can walkdown the project area and present their questions.  The bidders may 
also formally submit questions throughout the bid cycle.
The project scope includes vendor engineered procurements, shop fabricated components, 
construction, start-up and commissioning.  The construction scope includes civil earthworks, structural, 
mechanical, electrical, instrumentations and control system modifications.  This broad scope may 
require some bidders to engage subcontractors or partners to execute this work.  This type of 
arrangement typically requires a longer period of time for the bidders to prepare a response due to 
these formalized agreements.

 Bid Evaluation and Management Review – 8 weeks
Proposals received by the submittal date will be evaluated.  The initial review involves an assessment 
to confirm the proposals are complete and meet the minimum requirements of the RFP.  Proposals 
submitted will then be evaluated versus the specifications and preliminary design documents.  This 
involves a detailed assessment of the proposed equipment, material quantities, staffing and schedule. 
Included is a review of the proposed means and methods and any alternates that may improve the 
design or reduce cost.  Other criteria such as experience performing similar work, safety record and 
proposed project staffing are also evaluated.  The duration of the initial evaluation of the bids is 4 - 6 
weeks and is dependent on the quality of the proposals.  During this process, bidders may be 
requested to provide additional information or clarify their offering.
The preliminary evaluation and a preliminary ranking of the bidders will be issued to CPS Energy 
management for review.  A period of 2 to 4 weeks is planned for management review and approval to 
move forward with a recommendation to the Board of Trustees.  The overall evaluation period from 
receipt of proposals to recommendation to the Board is 8 weeks.
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 Contract Negotiation – 6 to 8 weeks  

Prior to CPS Energy Board of Trustees approval, the negotiations with the recommended bidder(s) 
will be initiated.  During this period, the bidders will be requested to address any clarifications and 
exceptions, respond to any outstanding questions and finalize the project terms and conditions.  
Negotiations require legal review and management approval.  A project of this size typically requires 
multiple meetings over a period of 6 to 8 weeks to address all technical and commercial items.          

 CPS Energy Board Review and Approval – 8 weeks 

At the end of the negotiation period, the recommendation will be presented to the CPS Energy Board 
of Trustees.  CPS Energy is governed by a Board comprised of citizens representing each quadrant 
of the city and the San Antonio mayor.  The Board meets monthly and the agenda is set 1 month prior 
to each meeting.  As a result, a minimum of 2 months is required for Board review and approval. 

 Contract Award – 2 to 4 weeks 

Following Board approval, CPS Energy Procurement will enter into a formal contract agreement with 
the selected vendor.  A period of 2 to 4 weeks is planned for this procurement process. 

During construction of the new EP, the anticipated worker schedule will involve work 5 days per week, 
working approximately 10 hours per day.  If weather or other delays are encountered, the worker 
schedule may be adjusted (increased) for additional workdays in the event that the contractor gets behind 
schedule.  The contractor will mobilize following contract award.  Procurement of major equipment, 
including pumps, piping, and liner materials, will occur while the contractor proceeds with site clearing 
and major earthwork activities.  In general, construction work will proceed as follows:  

 Contractor will begin construction of the new EP, including mobilization, site clearing and earthwork 
to build the pond berms (October 2021 – January 2022). 

 Contractor will install TCEQ-required leak detection system, composite liner system, and protective 
cover over the pond bottom (January – April 2022). 

 Startup and commissioning of the new EP (April – May 2022).  At this point, CPS Energy can 
relocate non-CCR flows to the new EP and may begin closure of the existing EP.  

 Contractor will install force main/lift stations to consolidate WWTP flows and direct them to the new 
Sommers/Deely WWTP location (April – May 2022). 

 Contractor will relocate the Sommers/Deely WWTP effluent to the new EP (May-July 2022). 

 Startup and commissioning of the new force main and Sommers/Deely WWTP (August – September 
2022).  

The new EP construction is expected to be finalized by May 26, 2022, allowing for final receipt of non-
CCR wastestreams in the existing EP.  The actual dates and duration may be altered by a number of 
factors, including delays caused by adverse weather, contractor efficiency, or potential craft shortages 
associated with COVID-19.  Note that the existing EP closure activity is not considered part of this 
Demonstration.  

3.7 Narrative Discussion of the Progress Made to Obtain Alternative Capacity 
for the CCR and/or Non-CCR Wastestreams 

As described in Section 3.6 and as shown in Figure 3.2, CPS Energy has made considerable progress in 
developing a path forward for obtaining alternative disposal capacity for the non-CCR wastestreams that 
are currently managed in the existing EP.  As of the date of this Demonstration, a 30% design has been 
completed for the project as part of the initial study/evaluation and a design review meeting has been 
conducted.  CPS Energy has evaluated multiple iterations of the project scoping and cost estimate 
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development in order to find the best compliance solution for the Calaveras Power Station.  EPA should 
note CPS Energy did not have a CCR closure trigger under the original CCR Rule as published in 2015.  
CPS Energy has evaluated alternatives as described in Section 3.4, and is in the process of developing 
the project design to support procurement of the new equipment and construction of the required scope 
items. 
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4. COMPLIANCE WITH SUBPART D 

As identified in 40 CFR §257.103(f)(1)(iv)(B), to demonstrate that the criteria in 40 CFR §257.103(f)(1)(iii) 
have been met, the owner or operator must submit all of the following, if applicable: 

1. A certification signed by the owner of operator that the facility is in compliance with all of the 
requirements of this subpart (See Appendix A); 

2. 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: 

i. Map(s) of groundwater monitoring well locations in relation to the CCR unit(s) (See Appendix 
B); 

ii. Well construction diagrams and drilling logs for all groundwater monitoring wells (See Appendix 
C); and 

iii. Maps that characterize the direction of groundwater flow accounting for seasonal variations 
(See Appendix D); 

3. Constituent concentrations, summarized in table form, at each groundwater monitoring well 
monitored during each sampling event (See Appendix E); 

4. A description of site hydrogeology including stratigraphic cross-sections (See Appendix F); 

5. Any corrective measures assessment conducted as required at §257.96 (Not Applicable – no 
corrective measures assessment has been required); 

6. Any progress reports on corrective action remedy selection and design and the report of final remedy 
selection require at §257.97(a) (Not Applicable – no corrective action remedy has been required);  

7. The most recent structural stability assessment required at §257.73(d) (See Appendix G); and  

8. The most recent safety factor assessment required at §257.73(e) (See Appendix G). 
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Activity ID Activity Name Duration Start Finish Total Float

CPS EPCPS EP 25.7m 14-Sep-20 01-Sep-22 0.0m

MilestonesMilestones 25.7m 14-Sep-20 01-Sep-22 0.0m

1 Project Start 0.0m 14-Sep-20 0.0m

40 Project Complete 0.0m 01-Sep-22 0.0m

Detailed DesignDetailed Design 6.2m 14-Sep-20 04-Mar-21 0.0m

2 30% Design and Coordination 0.1m 14-Sep-20 14-Sep-20* 0.0m

3 30% Design Review Meeting 0.1m 15-Sep-20* 15-Sep-20 0.0m

4 60% Design 2.5m 16-Sep-20 24-Nov-20 0.0m

5 60% Design Review Meeting 0.1m 25-Nov-20 25-Nov-20 0.0m

6 90% Design 2.0m 26-Nov-20 20-Jan-21 0.0m

7 90% Design Review Meeting 0.1m 21-Jan-21 21-Jan-21 0.0m

8 Develop Final Plans and Specifications 1.5m 22-Jan-21 04-Mar-21 0.0m

PermittingPermitting 5.0m 26-Nov-20 14-Apr-21 10.1m

10 City of San Antonio Tree Survey and Permit Review/Approval 1.5m 21-Jan-21 03-Mar-21 11.6m

11 City of San Antonio Cultural Resources and Environmental Permitting 
Review/Approval

1.5m 21-Jan-21 03-Mar-21 11.6m

12 Texas Pollutant Discharge Elimination System (TPDES) Permit 
Amendment and Notification Approval

2.0m 26-Nov-20 20-Jan-21 13.1m

13 Texas Commission on Environmental Quality (TCEQ) General Permit 
Application Preparation and Technical ReportReview/Appr

5.0m 26-Nov-20 14-Apr-21 10.1m

14 TCEQ Engineer's Certification of Surface Impoundment 5.0m 26-Nov-20 14-Apr-21 10.1m

Contractor Bid, Selection and AwardContractor Bid, Selection and Award 10.0m 08-Jan-21 14-Oct-21 0.0m

16 Develop / Issue Construction Package - Construction Pkg 2.0m 08-Jan-21 04-Mar-21 0.0m

17 Contractor Bidding Period - Construction Pkg 2.0m 05-Mar-21* 29-Apr-21 0.0m

18 Evaluation of Bids - Construction Pkg 2.0m 30-Apr-21 24-Jun-21 0.0m

19 Contract Negotiation - Construction Pkg 2.0m 25-Jun-21 19-Aug-21 0.0m

20 Board of Trustees Review & Approval - Construction Pkg 1.5m 20-Aug-21 30-Sep-21 0.0m

21 Contract  Award - Construction Pkg 0.5m 01-Oct-21 14-Oct-21 0.0m

ProcurementProcurement 6.0m 15-Oct-21 31-Mar-22 1.0m

PondPond 3.0m 15-Oct-21 06-Jan-22 4.0m

23 Composite Liner Material Procurement by Contractor 1.0m 15-Oct-21 11-Nov-21 4.0m

24 Shop Drawings and Review 2.0m 12-Nov-21 06-Jan-22 4.0m

Lift StationLift Station 6.0m 15-Oct-21 31-Mar-22 0.0m

26 Lift Station Equipment Procurement by Contractor 4.0m 15-Oct-21 03-Feb-22 0.0m

27 Shop Drawings and Review 2.0m 04-Feb-22 31-Mar-22 0.0m

ConstructionConstruction 11.5m 15-Oct-21 01-Sep-22 0.0m

PondPond 8.0m 15-Oct-21 26-May-22 3.5m

30 Contractor Mobilize to Site 0.5m 15-Oct-21 28-Oct-21 3.5m

31 Site Clearing & Earthwork 3.0m 29-Oct-21 20-Jan-22 3.5m

32 Composite Liner & Leak Detection Installation 2.8m 21-Jan-22 07-Apr-22 3.5m

33 Protective Cover Over Bottom Liner 0.8m 08-Apr-22 28-Apr-22 3.5m

34 Startup & Commissioning of Evaporation Pond 1.0m 29-Apr-22 26-May-22 3.5m

Lift StationLift Station 5.5m 01-Apr-22 01-Sep-22 0.0m

36 Domestic WW Flow Consolidation (Forcemain/Lift Station) 2.0m 01-Apr-22 26-May-22 0.0m

37 Relocate Sommers/Deely WWTP 2.0m 27-May-22 21-Jul-22 0.0m

38 Punchlist & Contract Closeout 0.5m 22-Jul-22 04-Aug-22 0.0m

39 Startup & Commissioning of Lift Station Equipment 1.0m 05-Aug-22 01-Sep-22 0.0m

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

2021 2022 2023

CPS EP

Milestones

Project Start, Project Start

Project Complete, Project Complete

Detailed Design

30% Design and Coordination

30% Design Review Meeting

60% Design

60% Design Review Meeting

90% Design

90% Design Review Meeting

Develop Final Plans and Specifications

Permitting

City of San Antonio Tree Survey and Permit Review/Approval

City of San Antonio Cultural Resources and Environmental Permitting Review/Approval

Texas Pollutant Discharge Elimination System (TPDES) Permit Amendment and Notification Approval

Texas Commission on Environmental Quality (TCEQ) General PermitApplication Preparation and Technical Report Review/Appr

TCEQ Engineer's Certification of Surface Impoundment

Contractor Bid, Selection and Award

Develop / Issue Construction Package - Construction Pkg

Contractor Bidding Period - Construction Pkg

Evaluation of Bids - Construction Pkg

Contract Negotiation - Construction Pkg

Board of Trustees Review & Approval - Construction Pkg
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0337367 JKS-45 2016-04-04

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13667132.78' 2186615.40'

62.00 ' 8.25 "

528.31 '

47.19 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-45

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-7 SILTY CLAY: Brown; dry to damp; medium stiff; medium plasticity; some
white calcareous concretions present.
At 5.5' bgs: Slight orange mottling.
At 6' bgs: White silt lens.

7-10 CLAY: Grey; dry to damp; stiff; medium to high plasticity; minor silt
content at depth; white calcareous concretions throughout.

At 7.5' bgs: Orange mottling.

At 9' bgs: Yellowish orange silt lens.

10-12.5 SILT: Alternating light grey and yellowish brown, stratified with orange,
yellow, and red; damp; loose; non-plastic.

12.5-15 NO RECOVERY.

15-22 SILT: Brownish light grey; damp; loose to medium dense; non-plastic;
some yellow stringers.

At 16' bgs: Alternating pinkish brown stratifications (2" thick).
At 16.5' bgs: Orange band (2" thick).

At 17.5' bgs: Orange band (1" thick).

At 19' bgs: Light grey and pinkish brown laminations; minor clay
content; occasional orange silt stringers.

Sch. 40 PVC 2.00 " 15.00 ' 0.01 "

Sch. 40 PVC 2.00 " 40.00 ' 0 '

531.46 ' 3.15 '

0

5

10

15

20

525

520

515

510

1 4

NOTES

Project

Location

Surface Elevation

Type

Type

Drilling Company Driller

SKETCH MAP

DRILLING LOG

Owner

Proj. No.

Length

Length

Drilling Method Log By

Sump Length

Date Drilled

Slot Size

Page              of

Boring/Well ID

Boring T.D. Boring Diam.

Screen:

Casing: Diam.

Diam.

Stickup

Depth to Water: 1. Ft. btoc ( Ft.2.) ( )

Top of Casing Elevation

Datum

Description/Soil Classification
(Color, Texture, Structure)

Environmental Resources Management

E
le

va
tio

n
(F

t M
S

L)

D
ep

th
 (F

ee
t)

G
ra

ph
ic

 L
og

W
el

l
C

on
st

ru
ct

io
n

D
es

cr
ip

tio
n

In
te

rv
al

 (F
ee

t)

H:\DWG\F16\Log\0337367-JKS-45.dwg   6/17/2016 10:35:07 AM

R
ec

ov
er

y 
(%

)

La
b 

S
am

pl
e

D
at

a

0

100

50

75

Coordinates in Texas South
Central State Plane 4204.
Elevations in NAVD88
computed using Geoid03.

528.31



0337367 JKS-45 2016-04-04

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13667132.78' 2186615.40'

62.00 ' 8.25 "

528.31 '

47.19 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-45

N. Coord. E. Coord.

22-25 CLAYEY SILT: Pinkish brown laminated with light grey; dry to damp;
medium dense to dense; slight plasticity; trace yellow and orange silt
stringers.

25-34.5 SILTY CLAY: Dark reddish brown; dry to damp; medium stiff; low
plasticity; fractures along planar surfaces.

At 25.5' bgs: Light grey silt lens (2" thick).

At 28' bgs: Light grey silt stringers; yellow silt stringers and minor
gypsum crystals from 28' to 30' bgs.
Non-cohesive grab sample collected from 28'-30' bgs.

At 31.5' bgs: Dry; yellow silt stringers; abundant yellowish orange silt
stringers to 32' bgs.

At 33.5' bgs: Trace gypsum crystals.

34.5-35 SILT: Dark pinkish brown laminated with greyish brown; dry; dense;
non-plastic; some clay content.35-36
SILTY CLAY: Very dark reddish brown; damp to moist; medium stiff; low
plasticity; trace yellow silt; minor gypsum crystals; brownish black band
(2" thick) at 35' bgs.

36-38

CLAY: Pinkish grey; dry; very stiff to hard; very high plasticity (fat).
Non-cohesive grab sample collected from 36'-38' bgs.

At 36.5' bgs: Yellow and orange silt stringers to 37.5' bgs.
38-43

SILT: Orangish brown; dry to damp; medium dense to dense; slight
plasticity; slight clay content.
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JKS-45_28-30
USCS:  Fat Clay (CH)

AL:  61 / 22 / 39
-200 Sieve:  91.6

JKS-45_36-38
USCS:  Fat Clay (CH)

AL:  67 / 24 / 43
-200 Sieve:  90.5



0337367 JKS-45 2016-04-04

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13667132.78' 2186615.40'

62.00 ' 8.25 "

528.31 '

47.19 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-45

N. Coord. E. Coord.

At 38.75' bgs: Brownish black band (1.5" thick).
At 39.25' bgs: Yellow silt stringers.
At 39.5' bgs: Color change to brownish grey; very dense; increased
clay content.
At 40' bgs: Yellow and orange silt stringers to 43' bgs; some compacted
silt pieces to 43' bgs.

43-45 CLAYEY SILT: Dark reddish brown; damp; medium dense; slight
plasticity; orange silt stringers throughout.

At 44.5' bgs: Trace fine-grained sand content.
45-55 SAND: Light grey to grey stratified with yellow, orange and red; wet to

saturated; fine-grained to medium grained with depth; sub-rounded; well
sorted; loose; non-plastic; minor clay lenses (1/16" to 1/8" thick).

At 48' bgs: Color change to orangish brown with orange laminations; no
clay content.

At 49.5' bgs: Intermixed red color to 50' bgs.
At 50' bgs: Color change to pinkish brown.
Non-cohesive grab sample collected from 50'-52' bgs.

At 54.5' bgs: Brownish orange band (2" thick).
55-62 CLAY: Dark grey; damp; stiff to very stiff; very high plasticity (fat);

occasional light grey silt stringers; fractures along silt stringers.
Non-cohesive sample collected from 55'-57' bgs.
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USCS:  Silty Sand (SM)
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0337367 JKS-45 2016-04-04

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13667132.78' 2186615.40'

62.00 ' 8.25 "

528.31 '

47.19 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-45

N. Coord. E. Coord.

 Cohesive sample (Shelby tube) collected from 60'-62' bgs.

Boring terminated at 62’ bgs.

Sch. 40 PVC 2.00 " 15.00 ' 0.01 "

Sch. 40 PVC 2.00 " 40.00 ' 0 '

531.46 ' 3.15 '

60

65

70

75

80

465

460

455

450

4 4

NOTES

Project

Location

Surface Elevation

Type

Type

Drilling Company Driller

SKETCH MAP

DRILLING LOG

Owner

Proj. No.

Length

Length

Drilling Method Log By

Sump Length

Date Drilled

Slot Size

Page              of

Boring/Well ID

Boring T.D. Boring Diam.

Screen:

Casing: Diam.

Diam.

Stickup

Depth to Water: 1. Ft. btoc ( Ft.2.) ( )

Top of Casing Elevation

Datum

Description/Soil Classification
(Color, Texture, Structure)

Environmental Resources Management

E
le

va
tio

n
(F

t M
S

L)

D
ep

th
 (F

ee
t)

G
ra

ph
ic

 L
og

W
el

l
C

on
st

ru
ct

io
n

D
es

cr
ip

tio
n

In
te

rv
al

 (F
ee

t)

H:\DWG\F16\Log\0337367-JKS-45.dwg   6/17/2016 10:35:07 AM

R
ec

ov
er

y 
(%

)

La
b 

S
am

pl
e

D
at

a

100

Coordinates in Texas South
Central State Plane 4204.
Elevations in NAVD88
computed using Geoid03.

JKS-45_60-62
USCS:  Fat Clay (CH)

AL:  75 / 26 / 49
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0337367 JKS-46 2016-04-05

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13667810.11' 2187972.31'

30.00 ' 8.25 "

495.75 '

19.38 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-46

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-8 CLAYEY SAND: Reddish orange; damp to moist; fine-grained;
sub-round; well-sorted; medium dense; slight to low plasticity; some silt
content.

At 7.5' bgs: Dense grey clay lenses (1/2" thick).
8-10 SANDY CLAY: Reddish orange; medium stiff; slight to low plasticity;

minor silt content; dense grey clay lenses (1/2" thick); yellow and
yellowish orange silt stringers.

At 9.5' bgs: Increased silt content.
10-11 CLAY: Grey; dry; stiff; medium plasticity; minor silt content; fractures

along tan silt to fine-grained sand stringers.
11-15 SAND: Tan; damp; fine-grained; sub-round, well sorted; loose;

non-plastic.

At 13' bgs: Striated with pink and orange.

At 14' bgs: Color change to reddish orange; some silt content;
occasional clay lenses.
At 14.75' bgs: Orange silt lens.15-19.5

SILT: Red with orange; damp to dry; loose; slight plasticity.
At 15.5' bgs: Color change to grey.
At 15.75' bgs: Color change to red.
At 16' bgs: Color change to tan with yellow; fractures along planar
surfaces.
At 17' bgs: Moist.
At 18.75' bgs: Color change to red and orange.

19.5-25
SAND: Tan; moist; fine-grained, coarsens with depth; sub-round; well
sorted; loose; non-plastic; minor silt and trace clay; orange and yellow
silt stringers.
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0337367 JKS-46 2016-04-05

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13667810.11' 2187972.31'

30.00 ' 8.25 "

495.75 '

19.38 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-46

N. Coord. E. Coord.

At 20' bgs: Color change to brownish tan with orange band (2" thick) at
20.25' bgs.
At 21.5' bgs: Color change to tannish grey with yellowish orange band
(2" thick).
At 22.5' bgs: Color change to tan stratified with pinkish orange and
orange.

25-30 CLAY: Dark greyish brown; damp to dry; very stiff; high to very high
plasticity (fat); fractures along planar surfaces; Light grey and yellowish
orange silt lenses throughout.

At 29.75' bgs: Dark grey silt lenses; some very small gypsum crystals.
Boring terminated at 30’ bgs.
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0337367 JKS-47 2016-04-05

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13665709.79' 2186503.87'

48.00 ' 8.25 "

510.28 '

31.37 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-47

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-9.5 CLAYEY SILT: Pinkish brown with grey; damp to moist; loose; slight to
low plasticity; occasional yellow and orange silt lenses.

At 5.5' bgs: Clay lens (2" thick).

9.5-20 SILT: Light grey; damp; medium dense; slight plasticity; minor clay
content, decreases with depth; abundant yellow and orange silt
stringers; fractures along planar surfaces.

At 10' bgs: Striated with pinkish brown to 12' bgs.
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At 9.25' bgs: Clay lens (2" thick).

At 12.5' bgs: No clay content.
At 13' bgs: Color change to tan; dry; yellow and orange silt stringers.
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Collected
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0337367 JKS-47 2016-04-05

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13665709.79' 2186503.87'

48.00 ' 8.25 "

510.28 '

31.37 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-47

N. Coord. E. Coord.

At 20' bgs: Whitish tan striated with yellow; minor fine-grained sand
content.

20-23

SANDY SILT: Whitish tan; dry; loose; non-plastic; occasional yellow
and orange silt stringers, occurrence increases with depth.

23-48 SAND: Whitish tan; dry to moist with depth; fine-grained; sub-round;
well sorted; minor yellow and orange silt stringers; thin clay pinkish
brown to brown clay laminations to 23.25' bgs.

At 25' bgs: Color change to tannish brown; very moist.

At 30' bgs: Saturated; Orange band (1" thick) at 30.25' bgs.

At 34' bgs: Orange striations to 35' bgs.

At 35' bgs: Trace orange silt stringers.
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0337367 JKS-47 2016-04-05

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13665709.79' 2186503.87'

48.00 ' 8.25 "

510.28 '

31.37 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-47

N. Coord. E. Coord.

At 40' bgs: Clayey sand lens (2" thick).
At 40.5' bgs: Occasional pinkish brown silt stringers to 41' bgs.
At 14.5' bgs: Abundant yellowish orange silt stringers to 42.5' bgs.

At 41.5' bgs: Orange and brown laminated silt stringers to 43' bgs.

At 44' bgs: Medium-grained; no silt content.

At 46.5' bgs: Color change to greyish tan; fine to medium-grained with
decreasing grain size with depth.

Boring terminated at 48’ bgs.

Sch. 40 PVC 2.00 " 15.00 ' 0.01 "

Sch. 40 PVC 2.00 " 25.00 ' 0 '

513.63 ' 3.35 '
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At 46' bgs: Orangish brown silt layer (1/2" thick).







0337367 JKS-48 2016-04-06

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13659658.78' 2186490.78'

30.00 ' 8.25 "

493.71 '

11.28 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft MSL

JKS-48

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-6

CLAYEY SILT: Orangish brown; damp; medium dense to dense; slight
to low plasticity.

At 5.5' bgs: Brown band (2" thick).
At 5.75' bgs: Color change to brown; damp to dry; minor clay content;
fractures along planar surfaces.

6-6.5

SILTY CLAY: Orangish brown heavily mottled with grey and orange;
damp; stiff; medium plasticity; occasional grey and orange silt stringers.

6.5-7 SILT: Brownish tan with grey and orange; damp; medium dense; slight
plasticity; trace clay.7-7.5
SILTY CLAY: Orangish brown heavily mottled with grey and orange;
damp; stiff; medium plasticity; occasional grey and orange silt stringers.

7.5-12.5

CLAYEY SILT: Brown; damp to moist; medium dense; low plasticity;
light grey and orange silt stringers.

At 9' bgs: Dense silty clay layer (2" thick).
At 9.25' bgs: Dense silty clay layer (2" thick).
Non-cohesive grab sample collected from 10'-12.5' bgs.
At 10.5' bgs: Dense silty clay layer (2" thick).

12.5-15

SAND: Brownish grey; damp to moist; fine-grained; sub-angular;
moderately sorted; loose; non-plastic; minor silt content.

At 13.5' bgs: Dense clay lens (1" thick).
At 14.5' bgs: Color change to dark brown.

15-16.5

CLAY: Brownish orange heavily mottled with dark brown, orange, and
orangish red; moist; stiff; high plasticity; trace silt content, increases with
depth; orange silt stringers.
Non-cohesive grab sample collected from 15'-16.5' bgs.

16.5-19
CLAYEY SILTY SAND: Brownish tan; very moist; loose to medium
dense; slight plasticity; decreasing clay content with depth; occasional
orange silt stringers.

At 16.5' bgs: Wet.

19-20

SAND: Orangish brown; very moist to wet; fine-grained; sub-angular;
moderately sorted; loose; non-plastic; minor silt content, decreases with
depth; laminated with light grey clay to 19.25' bgs.
Non-cohesive grab sample collected from 19'-20' bgs.
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0337367 JKS-48 2016-04-06

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13659658.78' 2186490.78'

30.00 ' 8.25 "

493.71 '

11.28 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft MSL

JKS-48

N. Coord. E. Coord.

20-22.5 SILTY SAND: Orangish brown; saturated; fine to very-fine grained;
sub-angular, poorly sorted; loose; non-plastic; minor clay content.

At 20.25' bgs: Thin grey clay laminations.

22.5-25 SAND: Tannish brown with grey; saturated; fine-grained; sub-angular;
moderately sorted; loose; non-plastic; some silt content; orange silt
stringers.

At 24.5' bgs: Orange silt lens to 24.75' bgs.
25-27.5 INTERBEDDED SILTY SAND AND CLAY: Tannish grey; saturated;

medium dense; laminated silty fine-grained sand with pinkish brown clay;
clay laminations fracture along planar surfaces; yellow and orange silt
stringers throughout.

27.5-30 CLAYEY SILTY SAND: Tannish grey; saturated; loose; slight plasticity;
orange 1/16" thick silt laminations throughout.

At 29.5' bgs: Pinkish brown (1/16" thick) clay laminations to 30' bgs.

Sch. 40 PVC 2.00 " 10.00 ' 0.01 "

Sch. 40 PVC 2.00 " 18.50 ' 0 '

497.19 ' 3.48 '
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0337367 JKS-49 2016-04-06

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13660519.40' 2186229.15'

19.00 ' 8.25 "

495.17 '

9.32 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-49

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-6 SAND: Greyish tan; very moist; fine-grained; sub-angular; moderately
sorted; loose; non-plastic; orange silt stringers.

6-10 SILT: Greyish tan; very moist; loose; non-plastic; minor fine-grained
sand; occasional yellow silt stringers.

At 9.5' bgs: Color change to light brown; wet; orange silt stringers.
10-15 SAND: Light brown; wet; fine-grained; sub-angular; moderately sorted;

loose to medium dense; non-plastic; minor silt content; abundant orange
silt stringers.

At 11.75' bgs: Orange silt lens (2" thick); trace silt stringers.
At 12' bgs: Decreasing silt content.

At 14' bgs: Color change to greyish tan.

15-16.5 SANDY SILT: Light brown; wet to saturated; loose; non-plastic;
occasional orange silt stringers.

At 16.5' bgs: Pinkish brown clay lens (3/16" thick).
16.5-19 SILT: Brownish orange; wet to saturated; loose; non-plastic; minor

fine-grained sand content.
At 17.5' bgs: Color change to light brown.
At 18.25' bgs: Color change to orange; pinkish brown clay lens (1/16"
thick).
At 18.5' bgs: Minor orange and red sandstone pieces, occurrence
increases at depth.
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0337367 JKS-50 2016-04-06

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13660122.87' 2186836.72'

14.00 ' 8.25 "

494.87 '

11.76 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-50

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-7.75 SILTY CLAY: Orangish brown heavily mottled with light grey, brown,
and tan; damp; stiff; medium to high plasticity; increasing silt content
with depth; orange silt stringers.
At 6' bgs: Tan silt lens (2" thick).

At 7.5' bgs: Color change to brownish orange; minor fine-grained sand
content.7.75-8.25

SAND: Tan; damp; fine-grained, sub-angular; moderately sorted; dense;
non-plastic; minor silt content; occasional orange silt stringers.

8.25-9.25

SILTY CLAY: Orangish brown mottled with grey, brown, red and
occasional yellow; damp; stiff; medium plasticity; orange silt stringers
throughout.

9.25-10

SILT: Tan; moist; loose; non-plastic; trace orange silt stringers.
At 9.75' bgs: Soft clay lens (3/16" thick).

10-13

NO RECOVERY.
13-13.75 SILTY CLAY: Brown; saturated; loose; low plasticity; orange silt

stringers; sandstone pieces (3/8" thick) near 13.75' bgs.13.75-14
SANDSTONE: Brownish orange laminated with orange, tan, and dark
brown.
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0366643 JKS-50R 2016-10-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13660149.90' 186841.92'

22.50 ' 8.25 "

494.96 '

12.67  

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-50R

N. Coord. E. Coord.
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0-15 See boring log JKS-50 from 4/6/16.

15-17.5 CLAYEY SAND: Light brown; wet; loose; trace dark gray sandy clay
content; very coarse gravel (2" diam.) present.

17.5-22.5 CLAYEY SILTY SAND: Light brown; saturated; loose; light gray pieces
of clay; few large (2" diam.) very coarse (2" diam.) angular rocks present.
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0366643 JKS-50R 2016-10-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13660149.90' 186841.92'

22.50 ' 8.25 "

494.96 '

12.67  

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-50R

N. Coord. E. Coord.
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22-22.5 CLAYEY SAND: Brownish gray; dry to damp; loose.
Boring terminated at 22.5' bgs.
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0337367 JKS-51 2016-04-07

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13660243.53' 2185630.39'

29.50 ' 8.25 "

494.04 '

10.56 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-51

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-6.5 SILTY CLAY: Light brown with occasional orange mottling; wet; soft; low
plasticity; occasional gravel (1/16" thick).

6.5-10 SAND: Light brown; very moist; fine-grained; sub-angular; moderately
sorted; medium dense; slight plasticity; minor silt and clay content.

At 7.5' bgs: Clay lenses (up to 3/4" thick) to 8.5' bgs.

At 8.5' bgs: Occasional orange silt stringers to 9.5' bgs.
At 9' bgs: Clay lamina (1/16" thick) to 10' bgs.
At 9.5' bgs: Wet.

10-15 SILT: Light brown; wet; medium dense; low plasticity; laminated with
grey clay (1/16" to 3/16" thick) throughout; minor fine-grained sand;
orange silt stringers throughout.

At 12.5' bgs: Sand lens (2" thick).

At 13.5' bgs: Sand lens (2" thick); fractures in planar surfaces to 14.5' bgs.
At 14' bgs: Occasional thin clay lamina to 15' bgs.
At 14.5' bgs: Color change to light grey.

15-17.75 CLAY: Pinkish grey; moist; medium stiff; low to medium plasticity;
laminated with orange and grey silt (up to 3/4" thick) throughout.

17.75-18.25

CLAY: Grey; moist; medium stiff; low plasticity; trace silt content;
abundant orange silt stringers.

18.25-19.75

SILTY SAND: Light brown; wet to saturated; very fine to fine-grained;
sub-angular; poorly sorted; loose; non-plastic.

At 19.25' bgs: Pinkish grey clay lens (2" thick); thin red silt lens below
clay; occasional orange silt stringers.

19.75-26.5
SAND: Light grey; wet; fine-grained; sub-angular; moderately sorted;
loose; non-plastic; occasional orange silt stringers.

Sch. 40 PVC 2.00 " 15.00 ' 0.01 "
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496.92 ' 2.88 '
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0337367 JKS-51 2016-04-07

Groundwater Investigation CPS Energy

Calaveras Power Station - San Antonio

13660243.53' 2185630.39'

29.50 ' 8.25 "

494.04 '

10.56 2016-05-31

Strata Core Services, LLC Joseph Ray

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-51

N. Coord. E. Coord.

At 21.25' bgs: Red silt lens (1/16" thick); abundant orange silt
stringers.

At 24' bgs: Minor silt and trace clay content.

At 26.25' bgs: Reddish orange silt lens (1/16" thick).26.5-27.75 SANDY SILT: Tannish light grey; wet; loose; slight plasticity; occasional
yellow and orange silt stringers.

At 27.5' bgs: Trace clay content.27.75-28
CLAY: Dark brown mottled with tannish brown; moist; stiff; very high
plasticity (fat); brown silt stringers throughout.

28-29.5

SAND: Tannish light grey; wet; fine-grained; sub-angular; moderately
sorted; loose; non-plastic; trace silt, occurrence decreases with depth;
abundant orange silt stringers.

At 29.25' bgs: Color change to light brown; occasional orange silt
stringers.
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0366643 JKS-52 2016-09-01

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13659683.26' 2186139.05'

32.50 ' 8.25 "

493.56 '

7.30   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-52

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-7 CLAYEY SILT: Orangish brown with red and light gray; damp; loose;
slight plasticity; red nodules throughout. no odor.

At 5' bgs: Red clay lense (1" thick).
At 5.8' bgs: Light gray clay lensee.

7-8 SILTY CLAY: Tan; damp.

8-10 CLAYEY SILT: Gray with light gray and tan streaks; damp.

10-12 CLAY: Dark gray to brownish gray, mottled with light gray and bluish
gray; damp; medium dense; slight plasticity.

12-12.5 SILTY CLAY: Dark gray.
12.5-13.5 SAND: Tan with light brownish gray; damp; loose;

layered with iron-oxide staining, (1/4" thick).
13.5-15 CLAYEY SILT: Tan with light brownish gray; damp; medium dense;

non-plastic.

15-19 SAND: Tan with gray clay stringers; damp; loose.

19-20 SAND: Light tan; saturated; loose.

Sch. 40 PVC 2.00 " 10.00 ' 0.01 "

Sch. 40 PVC 2.00 " 19.00 ' 0 '
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0

5

10

15

20

490

485

480

475

1 2

NOTES

Project

Location

Surface Elevation

Type

Type

Drilling Company Driller

SKETCH MAP

DRILLING LOG

Owner

Proj. No.

Length

Length

Drilling Method Log By

Sump Length

Date Drilled

Slot Size

Page              of

Boring/Well ID

Boring T.D. Boring Diam.

Screen:

Casing: Diam.

Diam.

Stickup

Depth to Water: ( Ft.2.) ( )

Top of Casing Elevation

Datum

Description/Soil Classification
(Color, Texture, Structure)

Environmental Resources Management
D

ep
th

 (F
ee

t)

G
ra

ph
ic

 L
og

W
el

l
C

on
st

ru
ct

io
n

D
es

cr
ip

tio
n

In
te

rv
al

 (F
ee

t)

T:\DWG\AutoCAD\dwg\0366643\bor\FINAL LOGS\0366643-JKS-52.dwg   2/20/2017 1:56:44 PM

La
b 

Sa
m

pl
e

D
at

a
1. Ft. btoc

El
ev

at
io

n
(F

t M
SL

)

R
ec

ov
er

y 
(%

)

2016-05-21

0

100

100

100

No Samples
Collected

Coordinates in Texas South
Central State Plane 4204.
Elevations in NAVD88
computed using Geoid03.



0366643 JKS-52 2016-09-01

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13659683.26' 2186139.05'

32.50 ' 8.25 "

493.56 '

7.30   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-52

N. Coord. E. Coord.

20-24 SAND: Light orange and tan; damp; medium dense; no odor.

At 21' bgs: Color change to tan with gray striations.

At 22' bgs: Color change to tan; damp; and loose;
At 22.5' bgs: Two gray striations layered within iron-oxide staining.

24-25 CLAYEY SAND: Tan; saturated; medium dense.

25-30 INTERBEDDED CLAY AND SAND: Gray and tan; damp; loose.

At 27.5' bgs: Intermittent pinkish gray coloration of clay content to 30'
bgs.

30-31 SAND: Gray; damp; loose.

31-32.5 INTERBEDDED CLAY AND SAND: Orange with pinkish gray; damp;
loose; medium plasticity.

Boring terminated at 32.5' bgs.
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0366643 JKS-53 2016-09-02

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13659757.34' 2185892.80'

27.00 ' 8.25 "

491.33 '

8.50   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-53

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-7.5 SANDY SILTY CLAY: Tan to reddish gray; wet; low plasticity; no odor.

At 6' bgs: Pockets of orange colored sand.

7.5-10 SANDY CLAY: Orangish brown and gray; moist; low plasticity.

At 9' bgs: Pockets of orange colored sand.

10-15 NO RECOVERY
Cohesive sample (Shelby tube) collected from 10'-12' bgs.

15-16 CLAYEY SAND: Tan; wet; loose; non-plastic; no odor.

16-17.5
INTERBEDDED CLAY AND SAND: Orangish light brown sand
interbedded with pinkish gray clay.

At 16.5 - 17' bgs: Tan sand; damp.
17.5-19.5 CLAYEY SAND: Light brown and tannish gray; saturated; loose; slight

plasticity.
At 18.5-19' bgs: Tan sand.

19.5-20 INTERBEDDED CLAY AND SAND: Tan sand interbedded with pinkish
gray clay; layered with iron-oxide staining; damp; loose.

Sch. 40 PVC 2.00 " 10.00 ' 0.01 "

Sch. 40 PVC 2.00 " 15.00 ' 0 '

494.74 ' 3.41 '
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 JKS-53_10-12.5
USCS:  Clayey Sand (SC)

AL:  30 / 14 / 16
- #200:  35.9
k:  5.34x10-6

 JKS-53_12.5-15
USCS:  Clayey Sand (SC)

AL:  29 / 15 / 14
- #200:  48.8
k:  4.13x10-8

Cohesive sample (Shelby tube) collected from 12.5'-15' bgs.

Coordinates in Texas South
Central State Plane 4204.
Elevations in NAVD88
computed using Geoid03.



0366643 JKS-53 2016-09-02

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13659757.34' 2185892.80'

27.00 ' 8.25 "

491.33 '

8.50   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-53

N. Coord. E. Coord.

20-25 CLAYEY SAND: Gray with tannish orange staining; saturated; loose;
non-plastic.

At 22-22.5' bgs: Color change to orangish light brown; moist.
At 22.5-25' bgs: Saturated.

25-27 SAND: Reddish brown mixed with light gray; damp; medium dense;
non-plastic; dry and crumbly with depth.

Boring terminated at 27' bgs.
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Sch. 40 PVC 2.00 " 15.00 ' 0 '

494.74 ' 3.41 '
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 JKS-53_20-21
USCS:  Clayey Sand (SC)

AL:  27 / 14 / 13
- #200:  37.6 Non-cohesive grab sample collected from 20'-21' bgs.

Coordinates in Texas South
Central State Plane 4204.
Elevations in NAVD88
computed using Geoid03.







0366643 JKS-54 2016-09-02

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13659753.34' 2185641.96'

27.50 ' 8.25 "

492.69 '

10.79   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-54

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-5.8 CLAYEY SILT: Orangish brown with red; damp; loose; non-plastic; no
odor.

At 5.8' bgs: White chalky material.5.8-7.2
CLAYEY SAND: Light brown to tan; damp.

7.2-8 INTERBEDDED CLAY AND SAND: Gray clay laminations (1" thick).

8-11.5 CLAYEY SAND: Orangish brown; medium dense; non-plastic.

At 10.8' bgs: Tan; saturated; and loose.
11.5-12.5 INTERBEDDED CLAY AND SAND: Tan sand interbedded with light

pinkish gray clay; damp; clay laminations are 1/4"-1/2" thick.
12.5-15 CLAYEY SAND: Tan; wet to saturated; loose; non-plastic.

At 13.2-14.2' bgs: Saturated.

At 14.9' bgs: Single thin (1" thick) clay layer.15-27.5
INTERBEDDED CLAY AND SAND: Tan fine grained sand and light
pinkish gray clay; damp.
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Non-cohseive grab sample collected from 13'-14' bgs. JKS-54_13-14
USCS: Silty Clayey Sand

 (SC-SM)
AL:  22 / 15 / 7

- #200:  33.5

Coordinates in Texas South
Central State Plane 4204.
Elevations in NAVD88
computed using Geoid03.



0366643 JKS-54 2016-09-02

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13659753.34' 2185641.96'

27.50 ' 8.25 "

492.69 '

10.79   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-54

N. Coord. E. Coord.

At 25-28' bgs: Iron-oxide stained layers between sand and clay; clay
content has slight to low plasticity; clay layers are 1/2" thick.

Refusal encountered at 28' bgs.
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0366643 JKS-55 2016-09-06

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13659749.76' 2186840.46'

25.00 ' 8.25 "

490.13 '

8.36   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-55

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-11.5 NO RECOVERY: Moderately to highly cemented sand.

11.5-12.5 NO RECOVERY: Cuttings are saturated; clayey silt material.

12.5-13.5 SANDY CLAY: Dark olive gray; damp; soft; non-plastic.

13.5-18.5 CLAYEY SAND: Tannish gray with trace iron-oxide staining; damp;
loose; non-plastic.

At 15' bgs: White chalky material (1" thick); wet.

At 15.5-17.5' bgs: Clayey sand mixed with some gravel.
At 16.5' bgs: White chalky layer (1/2" thick).

At 17.5' bgs: White chalky layer (1/2" thick).
At 17.5-18.5' bgs: Saturated; tan clayey sand with trace gravel.

18.5-19.8 SAND: Gray; wet; fine grained.

19.8-20 SAND: Gray; very dense; moderately to highly cemented.

Sch. 40 PVC 2.00 " 10.00 ' 0.01 "

Sch. 40 PVC 2.00 " 15.00 ' 0 '

493.81 ' 3.68 '
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0366643 JKS-55 2016-09-06

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13659749.76' 2186840.46'

25.00 ' 8.25 "

490.13 '

8.36   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-55

N. Coord. E. Coord.

20-21 SANDY CLAY: Gray; damp; soft; slight plasticity.
21-22.5 INTERBEDDED CLAY AND SAND: Fine grained tan sand interbedded

with pinkish gray clay; damp.

22.5-23.5 CLAYEY SAND: Tan; trace gravel; one large piece of sandstone (>1"
thick).

23.5-25 SAND: Pinkish gray; fine grained; damp; very thin layers of iron-oxide
staining.

Boring terminated at 25' bgs.

Sch. 40 PVC 2.00 " 10.00 ' 0.01 "

Sch. 40 PVC 2.00 " 15.00 ' 0 '

493.81 ' 3.68 '
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0366643 JKS-56 2016-09-06

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13660382.47' 2186847.61'

25.00 ' 8.25 "

493.07 '

11.20  

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-56

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-5.5 SANDY CLAY: Reddish gray; damp; stiff; non-plastic.
At 5.5' bgs: Gray sandstone piece (>1" thick).5.5-7

SAND: Light orangish brown; fine grained; damp; loose.
At 6.25' bgs: Color changes to tannish gray with some orangish brown.

7-7.5 SANDY CLAY: Orange; damp; stiff to very stiff; non-plastic.
7.5-9.5 CLAYEY SILT: Orangish tan; saturated; loose; non-plastic; mixed with

some gravel and trace pockets of gray, fine grained sand.

9.5-10 CLAYEY SILTY SAND: Orangish tan; saturated; loose; non-plastic.
10-13 NO RECOVERY

13-22.5 CLAYEY SAND: Tan; fine grained; saturated; loose; non-plastic.

At 15' bgs: Small pocket of gray, fine grained, loose sand (1" thick).

At 16' bgs: Coarse, angular gravel layer (~1-2" thick)
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0366643 JKS-56 2016-09-06

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13660382.47' 2186847.61'

25.00 ' 8.25 "

493.07 '

11.20  

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-56

N. Coord. E. Coord.

At 20' bgs: Course, angular gravel layer (~1-2" thick)

22.5-24.9 SAND: Brownish gray; fine grained; saturated; trace clay content.

24.9-25 SANDY CLAY: Reddish brown; saturated; very soft.
Boring terminated at 25' bgs.
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0366643 JKS-57 2016-09-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13668235.72' 2187486.38'

27.50 ' 0.00 "

503.83 '

20.07   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-57

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-8 CLAYEY SILT: Dark brown; damp; loose to medium dense; very slight
plasticity; rootlets present.

8-12.2 CLAYEY SAND: Orangish brown with trace gray and iron-oxide staining;
damp; loose to medium dense; slight plasticity; rootlets present.

At 10' bgs: Color becomes grayish tan mottled with yellow iron-oxide
staining.

12.2-14 SANDSTONE: Magenta red with orangish yellow and gray; damp;
several pieces of reddish brown nodules (>1" thick) surrounded by
yellow sandy clay.

14-15 SANDY CLAY: Orangish yellow and gray; damp; slight plasticity; gray
and orangish yellow striations of sandy clay; white crystalline structures
with medium grained sand throughout.15-25
INTERBEDDED CLAY AND SAND: Gray with yellow and iron-oxide
staining; dry; soft; medium plasticity.

At 15-16' bgs: Mostly sand and iron-oxide staining.
At 16-17.5' bgs: Mostly gray clay.
At 17.5-18.5' bgs: Mostly sand with some yellow and trace iron-oxide
staining.
At 18.5-20' bgs: Mostly sand with some iron-oxide staining.
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0366643 JKS-57 2016-09-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13668235.72' 2187486.38'

27.50 ' 0.00 "

503.83 '

20.07   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-57

N. Coord. E. Coord.

At 20-21' bgs: Mostly sand with yellow and trace iron-oxide staining.

At 21-21.5' bgs:  2" thick layer of reddish brown, hard-packed sand; 4"
thick layer of tan, very fine grained, loose sand.
At 21.5-25' bgs: Mostly dark gray clay;
At 22.5' bgs: Reddish brown coloration;

At 24-25' bgs: Color is brownish gray with redox stippling.

25-25.5 SAND: Gray; fine grained; dry; medium dense; low plasticity.
At 25.5' bgs: Very thin (1/8" thick) brownish red coloration.25.5-27

INTERBEDDED CLAY AND SAND: Brownish gray clay interbedded with
fine grained sand; dense; hard-packed.
At 26.6' bgs: Thin, tan, dry, very fine grained, sand.27-27.5

SAND: Highly cemented; reddish brown nodules present.

Refusal encountered at 27.5' bgs.
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0366643 JKS-58 2016-09-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13667994.99' 2187797.39'

32.00 ' 8.25 "

500.94 '

21.09

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-58

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-6 SAND: Brown; fine grained; moist; very loose.

6-7 CLAYEY SAND: Grayish brown with red; fine grained; damp; loose;
non-plastic.

7-10 SAND: Red, orange, and gray; damp medium grained; very loose to
medium dense; slight gray, soft to medium dense, sandy clay; (clay
content increases with depth).

At 9.8' bgs: Color change to dark gray.
At 10' bgs: Hard, sandstone, iron ore piece (>1" thick).10-17

SILTY CLAY: Gray with alternating yellow and orange layers; dry; dense;
slight plasticity.

At 12.2' bgs: Brown sand seam (3" thick).

At 16-16.5' bgs: Brownish tan sandy clay.
At 16.5-17' bgs: Gray clay has fractured texture.

17-17.5 CLAY: Gray; damp; mixed with coarse grained sand.
17.5-19.5 SAND: Tan; moist to wet.

At 18-19.5' bgs: Color change to gray with black staining; no odor;
white, crystalline, coarse grained structures present.

19.5-20 CLAYEY SILTY SAND: Orangish brown; dry; gravel and some small
sandstone pieces present.
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0366643 JKS-58 2016-09-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13667994.99' 2187797.39'

32.00 ' 8.25 "

500.94 '

21.09

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-58

N. Coord. E. Coord.

20-21
CLAY: Gray; dry; stiff; small, tan sandy clay pockets present.

21-22.5 INTERBEDDED CLAY AND SAND: Gray and orangish tan; damp; clay
is pinkish gray interbedded with thing orange sand layers.

22.5-25.5 CLAY: Dark pinkish gray; dry; stiff; several very thin, light gray, silty sand
layers.

At 24.5-24.7' bgs: Tan, dry, silty clay.

25.5-30 CLAYEY SAND: Tan; moist to saturated.
At 25.5-27.5' bgs: No distinct layers.

At 27.5' bgs: Thin saturated seam.
At 27.5-30' bgs: Yellow and orange layering.

30-32.5 NO RECOVERY: Cohesive sample (Shelby tune) collected from 30'-32'
bgs.

Boring terminated at 32.5' bgs.
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Non-cohesive grab sample collected from 26'-27' bgs.

Coordinates in Texas South
Central State Plane 4204.
Elevations in NAVD88
computed using Geoid03.







0366643 JKS-59 2016-09-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13667779.88' 2188352.07'

27.00 ' 8.25 "

493.53 '

15.49  

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-59

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-6.5 SILTY SAND: Brown; damp; loose.

6.5-7 SAND: Tan; damp; loose.
7-10 SILTY CLAY: Dark brown; damp; soft; slight plasticity.

At 9-10' bgs: Decreasing silt content; increasing stiffness; some
iron-oxide stained nodules observed.

10-11 CLAY: Dark brown; damp; medium stiff; low to medium plasticity.

11-15 SILTY CLAY: Dark orangish brown to orangish brown; damp; soft;
increasing silt content with depth; increasing gray streaks/fissures with
depth.

15-15.5 CLAY: Dark brown to brown; damp; medium stiff to stiff; low plasticity.
15.5-18

SILTY SAND: Tan; saturated; loose.
At 16' bgs: Wet; crumbly; trace clay content.

At 17.5' bgs: Saturated.
18-20 SANDY CLAY: Light bluish gray mottled with orange iron-oxide and

black staining; moist; medium stiff; slight plasticity.
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0366643 JKS-59 2016-09-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13667779.88' 2188352.07'

27.00 ' 8.25 "

493.53 '

15.49  

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-59

N. Coord. E. Coord.

20-20.5 CLAY: Brown to light brown; damp; medium stiff to stiff; low plasticity.
20.5-21

SANDY CLAY: Light gray mottled with orangish iron-oxide staining;
moist; medium stiff; slight plasticity.

21-22.5

CLAY: Dark pinkish gray; moist; soft; layered with very thin
orange/iron-oxide stained silty sand.22.5-22.8

SILT: Tan; saturated; very loose.
22.8-25

CLAY: Dark pinkish gray; soft; layered with very thin orange/iron-oxide
stained silty sand.

25-26 SAND: Gray with orange staining; fine grained; saturated; loose.

26-27 CLAY: Gray; saturated; very soft; high plasticity.

Boring terminated at 27' bgs.
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0366643 JKS-60 2016-09-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13667357.02 2188465.44

26.00 ' 8.25 "

492.68 '

17.40   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-60

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated with hydrovac truck.

5-10 SAND: Grayish tan with orange and yellow; very fine grained; damp;
loose; no odor.

At 6' bgs: Color change to light pinkish orange.

At 7.5' bgs: Color change to light gray with trace orange and yellow.

10-10.8 CLAY: Dark gray; moist; soft; slight plasticity.

10.8-16 SAND: White with yellow; very fine grained; damp; loose.

At 11.6-13' bgs: Color change to pale yellow.

At 13-16' bgs: Color change to light orangish yellow.

At 15' bgs: Thin reddish orange stringer.
At 15-16' bgs: Moist.

16-23.5 SAND: Light orange; very fine grained; damp; very dense; unable to
collect soil core, soil descriptions based on observation of auger cuttings.

At 18-23.5' bgs: Color change to pale yellow.
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0366643 JKS-60 2016-09-07

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13667357.02 2188465.44

26.00 ' 8.25 "

492.68 '

17.40   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-60

N. Coord. E. Coord.

At 22' bgs: Moisture content increases to wet.

23.5-25.7 SAND: Tan; fine grained; saturated; loose.

At 25.5' bgs: Color change to white with brown; medium grained.25.7-25.9
SILTY SAND: Dark reddish staining; saturated.25.9-26
CLAY-SHALE: Shaley clay; tan; wet; dense; non-plastic.
Boring terminated at 26' bgs.
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0366643 JKS-61 2016-09-08

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13665721.04' 2187196.65'

35.00 ' 8.25 "

502.52 '

24.46

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-61

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated with hydrovac truck.

5-5.2
5.2-10.5

SANDY SILT: Dark brown; damp; loose; contains rootlets. 
SAND: Light tannish orange; damp; fine grained; loose.

At 7.8' bgs: Thin (1/4"), dark gray, sandy clay layer.
At 8.2' bgs: Thin (1/4"), dark gray, sandy clay layer.

10.5-12.5

12.5-20

INTERBEDDED CLAY AND SAND: Light gray to white; very fine
grained; very hard packed; very thin (1/10") pinkish gray clay stringers
throughout.
At 10.5' bgs: Pinkish gray clay layer (1" thick).

SAND: Light gray to white with trace yellow and orange colorations; dry;
very fine grained; very hard packed.
At 12.5-15' bgs: Sand is cemented.

At 16.5-19' bgs: Three clay stringers (1/4" thick).
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0366643 JKS-61 2016-09-08

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13665721.04' 2187196.65'

35.00 ' 8.25 "

502.52 '

24.46   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-61

N. Coord. E. Coord.

20-22.5 CLAYEY SAND: Gray with trace orange; damp; fine grained; loose; trace
clay content present.

At 21' bgs: Color change to tan with orange and gray; moisture content
becomes wet.
At 21.8' bgs: Thin pinkish gray clay seam (1/4" thick).

22.5-25 SAND: Gray with orange, tan, and yellow; fine grained; wet; loose.

25-31.5 CLAYEY SAND: Gray; fine grained; wet to saturated; loose.
At 25-25.8' bgs: Saturated.

At 27.5-28.5' bgs: Saturated.

At 30-31' bgs: Saturated.

At 31-32.5' bgs: Wet.
31.5-32.5 SANDY CLAY: Pinkish gray; damp; medium dense; non-plastic to

plastic; very thin sand stringers throughout (1/10" thick).
32.5-33 CLAYEY SILTY SAND: Gray; saturated; loose.
33-35 SANDY CLAY: Pinkish gray; damp; medium dense; slightly plastic; very

thin sand stringers throughout (1/10" thick).

Boring terminated at 35' bgs.
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0366643 JKS-62 2016-09-08

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13666020.13' 2187153.88'

37.00 ' 8.25 "

506.71 '

28.90

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-62

N. Coord. E. Coord.

0-5

5-6

6-9

9-15

NO RECOVERY: Previously excavated with hydrovac truck.

SANDY SILT: Dark brown; damp; very loose; slight to low plasticity; 
trace rootlets.
INTERBEDDED CLAY AND SAND: Light gray; dry; sand content fine 
grained, loose; clay content is pinkish gray with slight to low plasticity.

                                                                                                    
CLAYEY SAND: Light gray with yellowish orange and pale yellow; very 
fine grained; dry; trace clay content.
At 10' bgs: Color change to light pinkish brown and yellowish orange;
moisture content increases to damp; sand is loose; clay is soft and
non-plastic.
At 11' bgs: Color change to white/light gray and tan, clay is darker gray;
moisture content decreases to dry; very dense; crumbles easily.

15-20 SAND: White; dry; dense but crumbles easily.
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0366643 JKS-62 2016-09-08

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13666020.13' 2187153.88'

37.00 ' 8.25 "

506.71 '

28.90   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-62

N. Coord. E. Coord.

20-25 SAND: Light gray to tannish gray; fine grained; dry to damp; loose.

At 21.2' bgs: Moisture content increases to damp.
At 21.4' bgs: Yellow and iron-oxide staining.

25-27.5 INTERBEDDED CLAY AND SAND: Gray; fine grained; wet; loose.
At 25.5' bgs: Iron-oxide staining and thin (1/4" thick) pinkish gray clay
layer.

At 27.5' bgs: Iron-oxide staining and thin (1/4" thick) pinkish gray clay
layer.27.5-29.5

CLAYEY SAND: Gray with iron-oxide staining; saturated; loose; trace
clay content.

At 29' bgs: Increased iron-oxide staining with clay layers.
29.5-30 INTERBEDDED CLAY AND SAND: Pinkish gray; damp; medium dense;

slight plasticity.30-30.5
SAND: Gray; fine grained; damp.30.5-31
INTERBEDDED CLAY AND SAND: Orange, fine grained, moist sand;
gray, low plasticity clay; loose to medium dense.

31-31.5

CLAY: Brown; moist; loose to medium dense; non plastic.
At 31.5 bgs: Thin reddish brown nodule layer (1/4" thick).

31.5-35

CLAY: Brown; damp; soft; high plasticity; unable to collect soil core;
descriptions based on observation of auger cuttings.

35-37 NO RECOVERY: Cohesive sample (Shelby tube) collected from 35'-37'
bgs.

Boring terminated at 35' bgs.
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0366643 JKS-63 2016-09-08

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13666230.86' 2186553.38'

50.00 ' 8.25 "

523.55 '

44.70   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-63

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated by hydrovac truck.

5-5.5 SAND: Brown; fine-grained; moist; loose.
5.5-6 CLAYEY SAND: Tan; moist; single piece of gray, non-plastic clay.
6-7.8 SILTY SAND: Brown lense; fine grained; moist; loose; trace rootlets.

7.8-10.2 SANDY CLAY: Reddish brown to dark gray with red; dry to damp; very
stiff; hard-packed; non-plastic.

10.2-12.2 CLAYEY SAND: Orange to pinkish orange; dry to damp; very dense;
non-plastic.

12.2-18 INTERBEDDED CLAY AND SAND: Tan; very fine-grained; very
dense/hard-packed; layered with thin gray sandy clay seams.

At 15' bgs: Sand color changes to very light gray to white; pinkish gray
sandy clay seams throughout; layered with pale yellow colorations.

18-20 SAND: Gray to brownish orange; dry; very fine-grained; medium dense;
crumbles easily.
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0366643 JKS-63 2016-09-08

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13666230.86' 2186553.38'

50.00 ' 8.25 "

523.55 '

44.70   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-63

N. Coord. E. Coord.

20-30 INTERBEDDED CLAY AND SAND: Light gray; very fine-grained; dry to
damp; dense/hard-packed; layered with thin pinkish gray clay seams and
iron-oxide staining.

30-39 SAND: Gray; dry to saturated; fine-grained; very hard packed; crumbles
easily.

At 32.5' bgs: Medium-grained.

At 38-39' bgs: Saturated.

39-39.5 CLAYEY SAND: Dark reddish brown; wet; loose.
39.5-50 SAND: Gray; wet; fine-grained; loose.
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0366643 JKS-63 2016-09-08

Ground Water Investigation - Phase II CPS Energy

Calaveras Power Station - San Antonio

13666230.86' 2186553.38'

50.00 ' 8.25 "

523.55 '

44.70   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-63

N. Coord. E. Coord.

At 45' bgs: Moisture content increases to saturated; trace iron-oxide
staining.

Boring terminated at 50' bgs.
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0503422 JKS-63R 2019-05-02

Calaveras Power Station - Well Re-Install CPS Energy

Calaveras Power Station

NA NA

24.00 ' 8.25 "

0.00 '

36.00 SB Installation 0.00

Vortex Drilling Partners, LP James Neal

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-63R

N. Coord. E. Coord.

0-3.5 SAND: Brown; dry to damp; very-fine grained; sub-angular; poorly

sorted; loose; minor silt and trace clay content; no odor. Ground surface

to 5 ft. bgs logged via post hole digger soil cuttings.

3.5-7.5 SANDY CLAY: Brown with occasional red and black mottling; damp;

medium stiff; low plasticity; trace silt content; no odor.

At 4' bgs: Color change to reddish brown.

At 5' bgs: Stiff; medium plasticity.

At 6' bgs: Occasional thin, light brown, very-fine grained sand seams.

At 6.5' bgs: Interbedded clay and sand seam (6" thick); dry; clay

content dark brown, stiff; sand content very-fine grained, sub-angular;

occasional light brown and yellow silt stringers.

7.5-8.5

CLAYEY SAND: Reddish brown; damp; medium dense; non-plastic to

slightly plastic; very-fine grained; sub-angular; minor yellow silt stringers;

no odor.

8.5-10

SILT: Light grey; dry; loose to medium dense; non-plastic; minor to

occasional very-fine grained sand content, with increasing sand content

with depth; minor yellow silt stringers; no odor.

10-17.5

SAND: Light grey; dry; loose to medium dense; very-fine grained;

sub-angular; poorly to moderately sorted; trace clay content; occasional

yellow silt stringers; no odor.

At 12.5' bgs: Medium dense.

At 15' bgs: Medium dense to loose.

17.5-24 INTERBEDDED CLAY AND SAND: Light grey (sand content) and light

brown (clay content); dry to damp; clay content medium stiff, slight to low

plasticity; sand content medium dense, very-fine grained, sub-angular;

occasional yellow silt stringers; no odor.

At 19' bgs: Decreasing clay content; sand content fine grained.
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0503422 JKS-63R 2019-05-02

Calaveras Power Station - Well Re-Install CPS Energy

Calaveras Power Station

NA NA

24.00 ' 8.00 "

0.00 '

36.00 SB Installation 0.00

Vortex Drilling Partners, LP James Neal

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-63R

N. Coord. E. Coord.

At 22' bgs: Sand seam (3" thick); light grey; fine grained; no clay

content.

At 22.5' bgs: Increasing clay content; medium stiff to stiff.

24-50 SAND: Light brownish grey; damp; medium dense to loose; fine grained;

sub-angular; poorly sorted; minor yellow silt stringers; no odor.

At 25' bgs: Trace red silty clay content; medium plasticity.

At 27.5' bgs: No clay content.

At 30' bgs: Minor clay content to 31' bgs.

At 31.5' bgs: Moist.

At 32' bgs: Occasional to abundant yellow and orange silt stringers.

At 32.5' bgs: Very moist; minor to occasional yellow and orange silt

stringers.

At 35' bgs: Fine to very-fine grained; trace yellow and orange silt

stringers.

At 36' bgs: Wet.

At 37.5' bgs: Saturated; fine grained; no clay content.
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0503422 JKS-63R 2019-05-02

Calaveras Power Station - Well Re-Install CPS Energy

Calaveras Power Station

NA NA

24.00 ' 8.00 "

0.00 '

36.00 SB Installation 0.00

Vortex Drilling Partners, LP James Neal

Hollow-Stem Auger Nick Houtchens

Ft. MSL

JKS-63R

N. Coord. E. Coord.

At 40' bgs: Abundant orange silt stringers.

At 42.5' bgs: Fine to medium grained; occasional orange silt stringers.

At 45' bgs: Fine grained;

At 47.5' bgs: Trace orange silt stringers.

Boring terminated at 50' bgs.
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STATE OF TEXAS WELL REPORT for Tracking #511515

JKS-63ROwner Well #:

68-46-5Grid #:

  29°  19'  27.98"  NLatitude:

098°  18'  56.77"  WLongitude:

516 ft. above sea levelElevation:

CPS Energy Owner:

P.O. Box 2906
San Antonio , TX  78299

Address:

Calaveras Power Station
12940 US 181
San Antonio, TX  78263

Well Location:

BexarWell County:

Type of Work:   New Well Proposed Use: Monitor

Packers:

36 ft. below land surface on 2019-05-02Water Level:

No DataType of Pump:

No Test Data SpecifiedWell Tests:

Top Depth (ft.) Bottom Depth (ft.) Description (number of sacks & material)

0 2 Concrete 1.16 Bags/Sacks

2 33 Bentonite 15.08 Bags/Sacks

Diameter (in.) Top Depth (ft.) Bottom Depth (ft.)

8.25 0 50

 Hollow Stem Auger

 Filter Packed

Drilling Method:

Borehole Completion:

Annular Seal Data:

Borehole:

Surface Sleeve InstalledSurface Completion: Surface Completion by Driller

Hand MixedSeal Method:

DrillerSealed By:

No DataDistance to Property Line (ft.):

No Data
Distance to Septic Field or other 
concentrated contamination (ft.):

No DataMethod of Verification:

No DataDistance to Septic Tank (ft.):

5/2/2019Drilling Start Date: 5/2/2019Drilling End Date:

Filter Pack Intervals:

Top Depth (ft.) Bottom Depth (ft.) Filter Material Size

33 50 Sand 12/20

No Data

7/12/2019 1:12:11 PM Well Report Tracking Number 511515
Submitted on: 5/21/2019

Page 1 of 2

http://www2.twdb.texas.gov/apps/waterdatainteractive//GetReports.aspx?Num=&Type=SDR-Well


Chemical Analysis Made: No

Did the driller knowingly penetrate any strata which 
contained injurious constituents?: No

Water Quality:

Strata Depth (ft.) Water Type

No Data No Data

Company Information: Vortex Drilling

4412 Bluemel Road
San Antonio, TX  78240

License Number: 4868Driller Name: James E. Neal   

Apprentice Name: Tony Elmendorf

Comments: No Data

Lithology:
DESCRIPTION & COLOR OF FORMATION MATERIAL

Casing:
BLANK PIPE & WELL SCREEN DATA

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the well was 
drilled) to keep information in Well Reports confidential.  The Department shall hold the contents of the well log 

confidential and not a matter of public record if it receives, by certified mail, a written request to do so from the owner.

Please include the report's Tracking Number on your written request.

Texas Department of Licensing and Regulation
P.O. Box 12157

Austin, TX  78711
(512) 334-5540

Top (ft.) Bottom (ft.) Description

0 3.5 Sand

3.5 7.5 Sandy Clay

7.5 8.5 Clayey Sand

8.5 10 Silt

10 17.5 Sand

17.5 24 Interbedded Clay and Sand

24 50 Sand

Report Amended on 7/12/2019 by Request #28256

DIa 
(in.) Type Material Sch./Gage Top (ft.) Bottom 

(ft.)

2 Top Cap 
(Locking)

New Plastic 
(PVC) 40 

2 Bottom 
Cap

New Plastic 
(PVC) 40 

2 Riser New Plastic 
(PVC) 40 -3 35

2 Screen New Plastic 
(PVC)

40    
0.010 35 50

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the 
driller's direct supervision) and that each and all of the statements herein are true and 
correct.  The driller understood that failure to complete the required items will result in 
the report(s) being returned for completion and resubmittal.

7/12/2019 1:12:11 PM Well Report Tracking Number 511515
Submitted on: 5/21/2019

Page 2 of 2



0366643 JKS-64 2016-09-09

Ground Water Investigation - Phase II CPS Energy

Calaveras power Station - San Antonio

13665627.14' 2186778.76'

32.00 ' 8.25 "

504.38 '

25.06   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-64

N. Coord. E. Coord.

0-5 NO RECOVERY: Previously excavated with hydrovac truck.

5-6.5 SILTY SAND: Brown; moist; loose.

6.5-8 INTERBEDDED CLAY AND SAND: Pinkish gray and orange; fine
grained, orange sand; pinkish gray clay layered with iron-oxide staining;
damp; non-plastic.

8-13 SAND: Light gray and pale yellow; dry; very fine-grained; dense; very
hard-packed; trace clay content; layered appearance.

13-22.5 INTERBEDDED CLAY AND SAND: Light gray and pale yellow,
fine-grained sand; dark gray, slightly plastic, medium stiff clay.

At 17' bgs: Thickness of clay layers increases (1-2" thick); low plasticity.

Sch. 40 PVC 2.00 " 15.00 ' 0.01 "
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0366643 JKS-64 2016-09-09

Ground Water Investigation - Phase II CPS Energy

Calaveras power Station - San Antonio

13665627.14' 2186778.76'

32.00 ' 8.25 "

504.38 '

25.06   

Strata Core Services, LLC Ryan Spaust

Hollow-Stem Auger Andrew Henry

Ft. MSL

JKS-64

N. Coord. E. Coord.

At 20' bgs: Saturated; clay color changes to pinkish gray.

22.5-25 SAND: Gray with bluish gray and orange; fine-grained; loose.

At 23.8' bgs: Bluish gray, low plasticity clay (1/2" thick); sand color
changes to greenish blue.

25-30 INTERBEDDED CLAY AND SAND: Tannish gray; wet to saturated;
fine-grained; wet to saturated; loose; clay layers are pinkish gray with
iron-oxide staining.

At 26.8' bgs: Wet.
At 27.5' bgs: Saturated.

At 28.3' bgs: Wet.

At 30' bgs: Gray clay; dense/stiff; low plasticirty; 1" thick.30-32
NO RECOVERY: Geotechnical sample collected, but not analyzed.

Boring terminated at 32' bgs.
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APPENDIX D GROUNDWATER FLOW DIRECTION MAPS 



 

All monitoring wells associated with the CCR units were gauged for water levels during the eight 
background monitoring events between December 2016 and October 2017 and were gauged semi-
annually in 2018 and 2019.  Potentiometric surface maps that are representative of groundwater water 
level conditions during these periods are provided in Appendix D.  Note:  Water levels were also gauged 
semi-annually in 2020 and these potentiometric surface maps will be provided in the 2020 Annual 
Groundwater Monitoring and Corrective Action Reports for the CCR units.  

Based on the water levels at these CCR units, the following wells were selected as background wells 
because they were consistently upgradient and/or an evaluation of historical data indicated they were 
representative of background groundwater conditions as presented in the Written Demonstration – 
Responses to Potential Statistically Significant Increases dated 27 April 2020: 

 Bottom Ash Ponds – Wells JKS-49 and JKS-51 

 Evaporation Pond – Wells JKS-63/63R, JKS-47, and JKS-64 

 Fly Ash Landfill – Wells JKS-57 and JKS-45 

 SRH Pond – Wells JKS-49 and JKS-51 



BOTTOM ASH PONDS 
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Southern CCR Units

CPS Energy – Calaveras Power Station
San Antonio, Texas
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POTENTIOMETRIC SURFACE MAP – April 2018
Bottoms Ash Ponds CCR Unit
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San Antonio, Texas

Legend
Background Monitor Well
Downgradient Monitor Well
CCR UNIT

JKS-49
489.63

JKS-51
485.99

Calaveras 
Lake

JKS-54
485.64

JKS-53
485.84

JKS-52
484.67

JKS-48
485.04

Bottom
Ash Ponds

Calaveras 
Lake

JKS-55
484.91

JKS-50R
484.45

JKS-56
485.53

SRH Pond

489   488     487     486     485



DATE:

DESIGN: DRAWN:

SCALE:

CHKD.:

REVISION:

Environmental Resources 
Management POTENTIOMETRIC SURFACE MAP -

OCTOBER 2018
Bottom Ash Ponds CCR Unit

CPS Energy - Calaveras Power Station 
San Antonio, Texas

NH

1/14/2019

EFC

AS SHOWN

WZ

1

Service Layer Credits: Esri, HERE, Garmin, © OpenStreetMap contributors
© 2019 Microsoft Corporation © 2018 DigitalGlobe ©CNES (2018) Distribution Airbus DS

0 300 600

Feet

¯

P:\Projects\0337367 CPS Energy CCR GW Investigation.WZ\Sampling Events\2016-17\GIS\MXD\2018\
0337367_CPSCalv_pmapS_BotAshPonds_oct2018.mxd

Legend

@A Background Monitor Well

@A Downgradient Monitor Well

CCR Unit

Potentiometric Surface
Contour Line (Feet, 
Mean Sea Level)

Groundwater Flow 
Direction

Potentiometric Surface 
Elevation (Feet, Mean 
Sea Level)

486.47

486



DATE:

DESIGN: DRAWN:

SCALE:

CHKD.:

REVISION:

Environmental Resources 
Management POTENTIOMETRIC SURFACE MAP -

APRIL 2019
Bottom Ash Ponds CCR Unit

CPS Energy - Calaveras Power Station 
San Antonio, Texas

NH

1/13/2020

EFC

AS SHOWN
WZ

1

Service Layer Credits: Esri, HERE, Garmin, (c) OpenStreetMap contributors
© 2020 Microsoft Corporation © 2019 DigitalGlobe ©CNES (2019) Distribution Airbus DS

0 300 600

Feet

¯

\\ushoufs01\Data\Houston\Projects\0503422 CPS Energy Calaveras 2019 CCR Tasks.WZ\GIS_CAD\MXD\2019gwmon\
fig2A_0503422_CPSCalv_BotAshPond_apr2019pmap.mxd

Legend

@A Background Monitor Well

@A Downgradient Monitor Well

CCR Unit

Potentiometric Surface
Contour Line (Feet, 
Mean Sea Level)

Groundwater Flow 
Direction

Potentiometric Surface 
Elevation (Feet, Mean 
Sea Level)

486.11

486



DATE:

DESIGN: DRAWN:

SCALE:

CHKD.:

REVISION:

Environmental Resources 
Management POTENTIOMETRIC SURFACE MAP -

OCTOBER 2019
Bottom Ash Ponds CCR Unit

CPS Energy - Calaveras Power Station 
San Antonio, Texas

NH

1/13/2020

EFC

AS SHOWN
WZ

1

Service Layer Credits: Esri, HERE, Garmin, (c) OpenStreetMap contributors
© 2020 Microsoft Corporation © 2019 DigitalGlobe ©CNES (2019) Distribution Airbus DS

0 300 600

Feet

¯

\\ushoufs01\Data\Houston\Projects\0503422 CPS Energy Calaveras 2019 CCR Tasks.WZ\GIS_CAD\MXD\2019gwmon\
fig2B_0503422_CPSCalv_BotAshPond_oct2019pmap.mxd

Legend

@A Background Monitor Well

@A Downgradient Monitor Well

CCR Unit

Potentiometric Surface
Contour Line (Feet, 
Mean Sea Level)

Groundwater Flow 
Direction

Potentiometric Surface 
Elevation (Feet, Mean 
Sea Level)

483.79

486



EVAPORATION POND 



POTENTIOMETRIC SURFACE MAP – May 2017
Northern CCR Units

CPS Energy – Calaveras Power Station
San Antonio, Texas
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POTENTIOMETRIC SURFACE MAP – June 2017
Northern CCR Units

CPS Energy – Calaveras Power Station
San Antonio, Texas
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POTENTIOMETRIC SURFACE MAP – August 2017
Northern CCR Units

CPS Energy – Calaveras Power Station
San Antonio, Texas

Figure

S
ou

rc
e:

 G
oo

gl
e 

E
ar

th
 P

ro
, 

20
20

Legend
Background Monitor Well

Downgradient Monitor Well

Groundwater Elevation
Observation Well

Plugged and Abandoned  
Monitor Well

CCR UNIT

JKS-57
487.47

JKS-58
484.55

JKS-46
480.17 JKS-59

478.68

JKS-60
478.18

JKS-33
480.48

JKS-31
480.87

JKS-45
484.73

Evaporation 
Pond

Calaveras 
Lake

JKS-47
483.13 JKS-64

482.14

JKS-61
481.91

JKS-63R

JKS-36
482.71

JKS-62
481.72

Fly Ash 
Landfill

JKS-63
482.96

JKS-63 was abandoned and replaced in May 2019. Water levels 
were measured at this location until April 2018 and at JKS-63R after 
August 2019.
Potentiometric surface contour interval is 1 foot.

482
483

481

479
480

486

485

484

487



DATE:

DESIGN: DRAWN:

SCALE:

CHKD.:

REVISION:

Environmental Resources 
Management POTENTIOMETRIC SURFACE MAP -

OCTOBER 2017
Evaporation Pond CCR Unit

CPS Energy - Calaveras Power Station 
San Antonio, TexasNH

1/10/2018

EFC

AS SHOWN
WZ

1

Service Layer Credits: Esri, HERE, DeLorme, MapmyIndia, ©
OpenStreetMap contributors

© 2018 Microsoft Corporation © 2018 DigitalGlobe ©CNES (2018)
Distribution Airbus DS

0 600 1,200

Feet

¯
Legend
@A Upgradient Monitor Well

@A Downgradient Monitor Well

@A
Groundwater Elevation
Observation Well

CCR Unit

P:\Projects\0337367 CPS Energy CCR GW Investigation.WZ\Eight Background Sampling Events\GIS\MXD\2017_CAR\
0337367_CPSCalv_pmapN_EvapPond_oct2017.mxd

Potentiometric Surface
Contour Line (Feet, 
Mean Sea Level)

Groundwater Flow 
Direction

Potentiometric Surface 
Elevation (Feet, Mean 
Sea Level)

484.96

483



DATE:

DESIGN: DRAWN:

SCALE:

CHKD.:

REVISION:

Environmental Resources 
Management POTENTIOMETRIC SURFACE MAP -

APRIL 2018
Evaporation Pond CCR Unit

CPS Energy - Calaveras Power Station 
San Antonio, Texas

NH

10/14/2020

AJB

AS SHOWN
WZ

0

Service Layer Credits: Esri, HERE, Garmin, (c)
OpenStreetMap contributors

© 2020 Microsoft Corporation © 2020 Maxar ©CNES (2020)
Distribution Airbus DS

0 600 1,200

Feet

¯

\\usbdcfs02\Data\Houston\Projects\0503422 CPS Energy Calaveras 2019 CCR Tasks.WZ\GIS_CAD\MXD\2018gwmon\
fig2_0503422_CPSCalv_Evap_apr2018pmap.mxd

Potentiometric Surface Contour 
Line (Feet, Mean Sea Level)

Groundwater Flow Direction

Potentiometric Surface Elevation 
(Feet, Mean Sea Level)

Potentiometric Surface Elevation 
not considered for contouring

484.87

483

[481.43]

Legend

@A Background Monitor Well

@A Downgradient Monitor Well

CCR Unit

Service Layer Credits: Esri, HERE, Garmin, (c) OpenStreetMap contributors
© 2020 Microsoft Corporation © 2020 Maxar ©CNES (2020) Distribution Airbus DS



DATE:

DESIGN: DRAWN:

SCALE:

CHKD.:

REVISION:

Environmental Resources 
Management POTENTIOMETRIC SURFACE MAP -

OCTOBER 2018
Evaporation Pond CCR Unit

CPS Energy - Calaveras Power Station 
San Antonio, Texas

NH

1/14/2019

EFC

AS SHOWN

WZ

1

Service Layer Credits: Esri, HERE, Garmin, © OpenStreetMap
contributors

© 2019 Microsoft Corporation © 2018 DigitalGlobe ©CNES (2018)
Distribution Airbus DS

0 600 1,200

Feet

¯
Legend
@A Background Monitor Well

@A Downgradient Monitor Well

@A
Groundwater Elevation
Observation Well

CCR Unit

P:\Projects\0337367 CPS Energy CCR GW Investigation.WZ\Sampling Events\2016-17\GIS\MXD\2018\
0337367_CPSCalv_pmapN_EvapPond_oct2018.mxd

Potentiometric Surface Contour 
Line (Feet, Mean Sea Level)

Groundwater Flow Direction

Potentiometric Surface Elevation 
(Feet, Mean Sea Level)

Water level not available due 
to blockage in the well casing

484.91

NA

483



DATE:

DESIGN: DRAWN:

SCALE:

CHKD.:

REVISION:

Environmental Resources 
Management POTENTIOMETRIC SURFACE MAP -

APRIL 2019
Evaporation Pond CCR Unit

CPS Energy - Calaveras Power Station 
San Antonio, Texas

NH

10/13/2020

AJB

AS SHOWN
WZ

0

0 600 1,200

Feet

¯

\\usbdcfs02\Data\Houston\Projects\0503422 CPS Energy Calaveras 2019 CCR Tasks.WZ\GIS_CAD\MXD\2019gwmon\
fig2_0503422_CPSCalv_Evap_apr2019pmap.mxd

Potentiometric Surface Contour 
Line (Feet, Mean Sea Level)

Groundwater Flow Direction

Potentiometric Surface Elevation 
(Feet, Mean Sea Level)

Water level not available due
to blockage in the well casing

Potentiometric Surface Elevation
not considered for contouring

485.25

483

NA

[486.66]

Legend

@A Background Monitor Well

@A Downgradient Monitor Well

CCR Unit

Service Layer Credits: Esri, HERE, Garmin, (c) OpenStreetMap contributors
© 2020 Microsoft Corporation © 2020 Maxar ©CNES (2020) Distribution Airbus DS



DATE:

DESIGN: DRAWN:

SCALE:

CHKD.:

REVISION:

Environmental Resources 
Management POTENTIOMETRIC SURFACE MAP -

OCTOBER 2019
Evaporation Pond CCR Unit

CPS Energy - Calaveras Power Station 
San Antonio, Texas

NH

1/15/2020

EFC

AS SHOWN

WZ

0

Service Layer Credits: Esri, HERE, Garmin, (c) OpenStreetMap contributors
© 2020 Microsoft Corporation © 2019 DigitalGlobe ©CNES (2019) Distribution Airbus DS

0 600 1,200

Feet

¯
Legend

@A Background Monitor Well

@A Downgradient Monitor Well

@A
Groundwater Elevation
Observation Well

@A
Plugged and Abandoned
Monitor Well

CCR Unit

\\ushoufs01\Data\Houston\Projects\0503422 CPS Energy Calaveras 2019 CCR Tasks.WZ\GIS_CAD\MXD\2019gwmon\
fig2_0503422_CPSCalv_Evap_oct2019pmap.mxd

Potentiometric Surface Contour 
Line (Feet, Mean Sea Level)

Groundwater Flow Direction

Potentiometric Surface Elevation 
(Feet, Mean Sea Level)

482.79

483



FLY ASH LANDFILL 



POTENTIOMETRIC SURFACE MAP – May 2017
Northern CCR Units

CPS Energy – Calaveras Power Station
San Antonio, Texas
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POTENTIOMETRIC SURFACE MAP – June 2017
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CPS Energy – Calaveras Power Station
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POTENTIOMETRIC SURFACE MAP – August 2017
Northern CCR Units

CPS Energy – Calaveras Power Station
San Antonio, Texas
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POTENTIOMETRIC SURFACE MAP – April 2018
Evaporation Pond CCR Unit

CPS Energy – Calaveras Power Station
San Antonio, Texas
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POTENTIOMETRIC SURFACE MAP – April 2019
Evaporation Pond CCR Unit

CPS Energy – Calaveras Power Station
San Antonio, Texas
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APPENDIX E CONSTITUENT CONCENTRATIONS SUMMARY TABLES 



TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Bottom Ash Ponds

12/7/16 2/22/17 3/28/17 5/3/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

Constituents Unit

Boron mg/L 3.24 3.28 3.28 3.03 X 3.04 J 2.76 2.85 2.87 2.71 2.70 2.05 2.58 2.47
Calcium mg/L 130 146 173 113 127 120 145 147 135 117 D 154 D 127 D 114 J
Chloride mg/L 295 D 383 D 372 D 326 414 D 448 D 459 D 424 446 D 408 449 429 452
Fluoride mg/L 0.715 0.643 JH 0.665 JH 0.809 0.627 JH 0.617 JH 0.525 0.712 0.697 0.719 0.749 0.793 0.894
Sulfate mg/L 211 D 232 D 234 D 194 218 D 227 265 D 219 X 237 237 240 205 217
pH - Field Collected SU 7.19 7.12 7.12 7.02 7.06 6.16 7.05 6.89 7.12 7.12 7.31 6.43 7.15
Total dissolved solids mg/L 1250 1240 1190 1100 1450 1440 1490 1730 1310 1210 1290 1380 1240
Appendix IV - Assessment Monitoring
Antimony mg/L 0.00120 U 0.000240 U 0.000240 U 0.00173 J 0.00120 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
Arsenic mg/L 0.00123 U 0.000676 J 0.000729 J 0.00123 U 0.00123 U 0.000544 J 0.000538 J 0.000478 J NR NR NR NR NR
Barium mg/L 0.0607 0.0575 0.0503 0.0554 0.0783 0.0721 0.0788 0.0735 NR NR NR NR NR
Beryllium mg/L 0.000654 U 0.000131 U 0.000131 U 0.000654 U 0.000654 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
Cadmium mg/L 0.000734 U 0.000147 U 0.000147 U 0.000734 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
Chromium mg/L 0.00262 U 0.000859 J 0.000572 J 0.00262 U 0.00262 U 0.000963 J 0.000997 J 0.00113 J NR NR NR NR NR
Cobalt mg/L 0.00102 J 0.00109 J 0.00124 J 0.00155 J 0.00133 J 0.00153 J 0.00155 J 0.00146 J NR NR NR NR NR
Fluoride mg/L 0.715 0.643 JH 0.665 JH 0.809 0.627 JH 0.617 JH 0.525 0.712 NR NR NR NR NR
Lead mg/L 0.000758 U 0.000152 U 0.000152 U 0.000758 U 0.000758 U 0.000155 J 0.000152 U 0.000152 U NR NR NR NR NR
Lithium mg/L 0.000476 U 0.000476 U 0.00238 U 0.0137 J 0.0341 0.0295 0.0427 0.0252 NR NR NR NR NR
Mercury mg/L 0.0000263 U 0.0000263 U 0.0000263 U 0.0000690 J 0.0000263 U 0.0000490 J 0.0000263 U 0.0000263 U NR NR NR NR NR
Molybdenum mg/L 0.00779 J 0.00846 0.00875 0.0106 0.00908 J 0.00938 0.0107 0.0111 NR NR NR NR NR
Selenium mg/L 0.00992 J 0.00597 0.00479 0.00521 J 0.00370 J 0.00235 0.00188 J 0.00141 J NR NR NR NR NR
Thallium mg/L 0.00166 U 0.000332 U 0.000332 U 0.00166 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR
Radium-226 pCi/L 0.198 ± 0.197 0.615 ± 0.272 0.747 ± 0.323 0.195 ± 0.167 0.294 ± 0.192 0.241 ± 0.193 0.159 ± 0.191 0.746 ± 0.274 NR NR NR NR NR
Radium-228 pCi/L 2.1 ± 0.907 -1.37 ± 1.37 0.854 ± 0.724 1.08 ± 1.72 2.23 ± 0.949 0.658 ± 0.636 0.812 ± 0.604 1.43 ± 0.898 NR NR NR NR NR

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

L: Bias in sample result likely to be low.

Event 13
Apr 2020

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
      indicated constituent.

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

Appendix III - Detection Monitoring

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

JKS-49 Upgradient

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

ERM Page 1 of 7 Houston\0503422\A10011 BAP Tbls



TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Bottom Ash Ponds

Constituents Unit

Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

L: Bias in sample result likely to be low.
NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
      indicated constituent.

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

Appendix III - Detection Monitoring

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/8/16 2/22/17 3/28/17 5/3/17 6/21/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

0.512 0.517 0.473 0.565 0.512 0.525 0.453 0.509 0.465 0.347 0.489 0.648 0.627
267 292 322 266 261 X 232 236 256 246 149 D 328 336 D 334 J 

403 D 331 D 414 D 447 424 D 455 D 384 D 375 395 D 301 559 574 D 555
0.247 0.341 JH 0.415 JH 0.534 0.354 0.391 0.0960 U 0.407 JH 0.305 J 0.291 J 0.329 J 0.405 J 0.470
293 D 330 D 348 D 359 342 D 330 D 314 D 302 354 D 260 428 405 D 439

6.59 6.51 6.48 6.56 6.40 5.48 6.38 6.20 6.44 6.70 6.66 5.73 6.43
1650 1650 1490 1980 1530 1580 1390 1650 1320 916 1890 2150 2010

0.00120 U 0.000240 U 0.000240 U 0.00120 U 0.000953 J 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000412 J 0.000390 J 0.00123 U 0.000392 J 0.000344 J 0.000395 J 0.000418 J NR NR NR NR NR

0.0655 0.0563 0.0517 0.0512 0.0534 0.0520 0.0520 0.0564 NR NR NR NR NR
0.000654 U 0.000131 U 0.000131 U 0.000654 U 0.000212 J 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
0.00262 U 0.000941 J 0.000525 U 0.00262 U 0.000657 J 0.000874 J 0.00113 J 0.00133 J NR NR NR NR NR

0.000350 U 0.0000770 J 0.0000920 J 0.000350 U 0.000124 J 0.0000940 J 0.0000800 J 0.000108 J NR NR NR NR NR
0.247 0.341 JH 0.415 JH 0.534 0.354 0.391 0.0960 U 0.407 JH NR NR NR NR NR

0.000758 U 0.000152 U 0.000152 U 0.000758 U 0.000152 U 0.000152 U 0.000152 U 0.000152 U NR NR NR NR NR
0.000476 U 0.000476 U 0.00238 U 0.0322 0.0874 0.0790 0.0958 JX 0.0718 NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.000199 J 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00128 U 0.000255 U 0.000255 U 0.00128 U 0.000255 U 0.000255 U 0.000255 U 0.000255 U NR NR NR NR NR
0.00227 U 0.000454 U 0.000454 U 0.00227 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

1.09 ± 0.376 0.104 ± 0.122 0.618 ± 0.247 0.197 ± 0.145 0.328 ± 0.195 0.0847 ± 0.186 4.83 ± 0.763 0.682 ± 0.309 NR NR NR NR NR
0.312 ± 0.688 1.09 ± 1.37 2.32 ± 1.45 -1.26 ± 1.37 -0.799 ± 0.928 1.57 ± 0.786 0.762 ± 0.706 0.963 ± 0.954 NR NR NR NR NR

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

JKS-51 Upgradient
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Bottom Ash Ponds

Constituents Unit

Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

L: Bias in sample result likely to be low.
NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
      indicated constituent.

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

Appendix III - Detection Monitoring

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/7/16 2/22/17 3/30/17 5/2/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

2.21 2.14 -- 2.08 2.13 2.15 X 2.02 2.23 2.03 2.13 2.22 2.27 2.36
130 139 125 NR 111 136 X 134 147 143 128 D 166 D 135 D 130 J

395 D 408 D 435 D 427 440 D 465 D 166 D 427 433 D 438 467 446 485
1.43 1.21 JH 1.62 1.41 JH 1.07 1.62 0.0960 U 1.22 1.35 1.31 1.46 1.25 0.051 JH

239 D 251 D 266 D 259 253 D 244 140 D 257 282 D 266 271 213 206
7.06 6.92 6.86 6.99 6.88 5.92 6.90 6.74 6.91 6.92 7.06 6.12 6.89
1400 1270 1440 1490 1540 1380 J 850 1470 1400 1410 1420 1520 1400

0.00120 U 0.000240 U -- 0.000240 U 0.00120 U 0.00129 J 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000538 J -- 0.000424 J 0.00123 U 0.000452 J 0.000459 J 0.000475 J NR NR NR NR NR

0.0717 0.0699 -- 0.0659 0.0686 0.0769 0.0725 0.0761 NR NR NR NR NR
0.000654 U 0.000131 U -- 0.000131 U 0.000654 U 0.000233 J 0.000131 U 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U -- 0.000147 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
0.00262 U 0.000608 J -- 0.000525 U 0.00262 U 0.000525 U 0.000863 J 0.00130 J NR NR NR NR NR
0.00111 J 0.000844 J -- 0.000920 J 0.000987 J 0.00137 J 0.000917 J 0.00106 J NR NR NR NR NR

1.43 1.21 JH 1.62 1.41 1.07 1.62 0.0960 U 1.22 NR NR NR NR NR
0.000758 U 0.000152 U -- 0.000152 U 0.000758 U 0.000152 U 0.000152 U 0.000203 J NR NR NR NR NR
0.000476 U 0.000476 U 0.00238 U NR 0.0536 0.0501 0.0700 0.0551 NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000310 JX 0.0000263 U 0.0000263 UX 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00128 U 0.000422 J -- 0.000263 J 0.00128 U 0.000344 J 0.000255 U 0.000255 U NR NR NR NR NR
0.00227 U 0.000454 U -- 0.000454 U 0.00227 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U -- 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

0.139 ± 0.250 0.251 ± 0.149 0.0232 ± 0.136 0.357 ± 0.174 0.46 ± 0.235 0.544 ± 0.259 0.562 ± 0.283 0.26 ± 0.241 NR NR NR NR NR
0.847 ± 1.14 0.317 ± 1.15 1.1 ± 0.737 -0.109 ± 1.35 0.284 ± 0.662 0.273 ± 0.867 0.459 ± 0.649 0.772 ± 0.931 NR NR NR NR NR

Event 12
Oct 2019

Event 13
Apr 2020

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

JKS-48 Downgradient

Event 1
Dec 2016
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Bottom Ash Ponds

Constituents Unit

Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

L: Bias in sample result likely to be low.
NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
      indicated constituent.

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

Appendix III - Detection Monitoring

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/7/16 2/22/17 3/28/17 5/3/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

4.70 5.18 5.87 5.92 4.87 4.38 4.18 4.54 3.52 5.17 5.85 6.93 5.52
126 134 189 120 125 108 130 132 127 116 D 159 D 135 D 126 J

47.7 X 49.0 J 63.9 81.3 111 123 141 D 100 170 87.9 70.0 60.3 102
0.316 0.331 JH 0.447 JH 0.528 0.387 JH 0.390 JH 0.0960 U 0.427 JH 0.335 J 0.392 J 0.319 J 0.380 J 0.510
137 X 146 156 160 146 148 195 D 144 131 141 168 172 194

6.83 6.77 NR 6.80 6.63 5.69 6.62 6.43 6.67 6.61 6.80 5.85 6.65
737 808 789 902 914 856 992 947 883 688 842 899 918

0.00120 U 0.000240 U 0.000240 U 0.00120 U 0.00120 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.00111 J 0.000735 J 0.00123 U 0.00123 U 0.000520 J 0.000545 J 0.000596 J NR NR NR NR NR

0.133 0.128 0.113 0.117 0.125 0.117 0.123 0.118 NR NR NR NR NR
0.000654 U 0.000147 J 0.000187 J 0.000654 U 0.000654 U 0.000131 U 0.000131 U 0.000174 J NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000734 U 0.000734 U 0.000147 U 0.000147 U 0.000189 J NR NR NR NR NR
0.00262 U 0.00251 J 0.00169 J 0.00262 U 0.00262 U 0.000788 J 0.000759 J 0.00108 J NR NR NR NR NR
0.00305 J 0.00345 0.00251 0.00215 J 0.00191 J 0.00216 0.00233 0.00285 NR NR NR NR NR

0.316 0.331 JH 0.447 JH 0.528 0.387 JH 0.390 JH 0.0960 U 0.427 JH NR NR NR NR NR
0.000796 J 0.000988 J 0.000627 J 0.000758 U 0.000758 U 0.000178 J 0.000152 U 0.000168 J NR NR NR NR NR
0.000476 U 0.000476 U 0.00238 U 0.000476 U 0.00209 J 0.000476 U 0.00621 J 0.000476 U NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00150 J 0.00153 J 0.00125 J 0.00128 U 0.00128 U 0.00102 J 0.00104 J 0.00108 J NR NR NR NR NR
0.00227 U 0.000514 J 0.000454 U 0.00227 U 0.00227 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.00166 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

0.102 ± 0.173 0.479 ± 0.216 -0.0714 ± 0.168 0.197 ± 0.183 U 0.245 ± 0.204 0.408 ± 0.226 0 ± 0.176 0.815 ± 0.292 NR NR NR NR NR
1.99 ± 1.31 -0.428 ± 1.24 0.665 ± 1.14 0.00273 ± 1.33 U 0.783 ± 0.638 1.08 ± 0.832 0.0172 ± 1.12 1.5 ± 0.842 NR NR NR NR NR

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

JKS-50R Downgradient
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Bottom Ash Ponds

Constituents Unit

Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

L: Bias in sample result likely to be low.
NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
      indicated constituent.

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

Appendix III - Detection Monitoring

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/7/16 2/21/17 3/28/17 5/2/17 6/21/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

1.66 2.11 1.63 1.51 1.33 1.43 1.46 1.71 X 1.95 1.54 1.46 X 1.65 2.05
169 181 189 -- 145 140 162 168 175 153 D 195 DX 171 D 174 J

331 D 377 D 323 DX 320 326 D 343 D 417 D 355 360 D 326 336 320 433
0.796 0.665 0.718 JH 0.915 JH 0.705 0.996 JH 0.0960 U 0.740 0.720 0.710 0.831 0.808 0.908
277 D 318 D 299 DX 290 287 D 292 D 171 D 289 278 D 292 268 288 D 315

7.01 6.47 6.91 6.94 6.87 5.87 6.81 6.63 6.79 6.76 6.91 6.00 6.83
1290 1380 1100 1250 1280 1250 1250 1220 1240 1210 1170 1270 1470

0.00120 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000565 J 0.000398 J 0.000425 J 0.000427 J 0.000392 J 0.000412 J 0.000448 J NR NR NR NR NR

0.0646 0.0583 0.0519 0.0483 0.0527 0.0558 0.0565 0.0616 NR NR NR NR NR
0.000654 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U 0.000153 J NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
0.00262 U 0.000525 U 0.000525 U 0.000525 U 0.000841 J 0.000860 J 0.00123 J 0.00108 J NR NR NR NR NR
0.00188 J 0.00233 0.00112 J 0.00119 J 0.00211 0.00183 J 0.00159 J 0.00189 J NR NR NR NR NR

0.796 0.665 0.718 JH 0.915 JH 0.705 0.996 JH 0.0960 U 0.740 NR NR NR NR NR
0.000758 U 0.000152 U 0.000152 U 0.000152 U 0.000292 J 0.000152 U 0.000152 U 0.000163 J NR NR NR NR NR
0.000476 U 0.0471 0.000476 U -- 0.0616 0.0605 0.0827 0.0588 NR NR NR NR NR

0.0000263 U 0.000234 0.0000263 U 0.0000263 U 0.0000263 U 0.0000810 J 0.0000263 U 0.0000263 UX NR NR NR NR NR
0.00128 U 0.00128 J 0.00115 J 0.00102 J 0.000911 J 0.000865 J 0.000843 J 0.000914 J NR NR NR NR NR
0.00227 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

1.71 ± 0.465 0.608 ± 0.289 0.296 ± 0.169 0 ± 0.150 0.435 ± 0.241 0.449 ± 0.196 0.194 ± 0.194 0.704 ± 0.319 NR NR NR NR NR
2.65 ± 1.12 0.744 ± 0.833 0.0645 ± 0.649 0.53 ± 1.10 0.928 ± 0.784 1.16 ± 0.867 0.716 ± 0.767 1.54 ± 1.22 NR NR NR NR NR

JKS-52 Downgradient

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Bottom Ash Ponds

Constituents Unit

Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

L: Bias in sample result likely to be low.
NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
      indicated constituent.

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

Appendix III - Detection Monitoring

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/7/16 2/22/17 3/28/17 5/3/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

0.716 0.716 0.785 0.710 0.787 0.651 0.687 0.759 0.645 0.611 0.740 0.771 0.779
143 153 181 133 133 118 136 146 134 119 D 165 D 145 D 137 J

384 DX 50.5 403 D 388 395 D 400 D 168 D 386 387 D 429 438 432 452
0.857 0.352 JH 0.746 JH 0.891 1.14 1.08 JH 0.0960 U 0.864 0.791 0.820 0.822 0.832 1.01
164 X 147 172 173 164 166 139 D 157 168 155 168 159 177

6.85 6.80 6.81 6.82 6.72 5.77 6.72 6.53 6.75 6.70 6.90 5.96 6.81
1430 1380 1290 1310 1500 1270 826 1470 1300 1190 1420 1370 1350

0.00120 U 0.000240 U 0.000240 U 0.00120 U 0.00120 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000650 J 0.000520 J 0.00123 U 0.00123 U 0.000507 J 0.000582 J 0.000599 J NR NR NR NR NR

0.103 0.0876 0.0823 0.0758 0.0828 0.0780 0.0801 0.0816 NR NR NR NR NR
0.000654 U 0.000131 U 0.000134 J 0.000654 U 0.000654 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000734 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
0.00262 U 0.000625 J 0.000525 U 0.00262 U 0.00262 U 0.000525 U 0.000797 J 0.000903 J NR NR NR NR NR
0.00702 J 0.00516 0.00579 0.00750 J 0.00642 J 0.00562 0.00565 0.00565 NR NR NR NR NR

0.857 0.352 JH 0.746 JH 0.891 1.14 1.08 JH 0.0960 U 0.864 NR NR NR NR NR
0.000758 U 0.000152 U 0.000152 U 0.000758 U 0.000758 U 0.000152 U 0.000152 U 0.000152 U NR NR NR NR NR
0.000476 U 0.000476 U 0.00238 U 0.0136 J 0.0425 0.0354 0.0495 0.0338 NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 UX 0.0000263 U 0.0000263 UX 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00130 J 0.00123 J 0.00108 J 0.00128 U 0.00128 U 0.000804 J 0.000898 J 0.000837 J NR NR NR NR NR
0.00227 U 0.000454 U 0.000454 U 0.00227 U 0.00227 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.00166 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

0.694 ± 0.358 0.721 ± 0.320 0.745 ± 0.258 0.576 ± 0.261 0.305 ± 0.190 0.0212 ± 0.171 0.327 ± 0.233 0.588 ± 0.314 NR NR NR NR NR
3.76 ± 1.33 1.87 ± 1.01 -0.0356 ± 1.09 1.01 ± 1.02 0.591 ± 0.843 0.532 ± 0.795 0.234 ± 0.821 1.24 ± 0.848 NR NR NR NR NR

JKS-55 Downgradient

Event 13
Apr 2020

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 1
Dec 2016

Event 2
Feb 2017
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Bottom Ash Ponds

Constituents Unit

Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

L: Bias in sample result likely to be low.
NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
      indicated constituent.

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

Appendix III - Detection Monitoring

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/7/16 2/22/17 3/30/17 5/3/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

3.97 4.13 -- 4.60 3.98 3.60 3.60 X 3.48 3.95 3.95 3.85 4.47 3.55
137 143 127 124 136 116 137 146 126 121 D 150 D 131 D 103 J
131 95.7 96.3 95.6 114 126 146 D 150 121 108 JL 81.0 81.2 101

0.344 0.354 JH 0.333 0.564 0.407 JH 0.401 JH 0.0960 U 0.448 JH 0.37 J 0.428 J 0.372 J 0.452 J 0.552
193 190 188 183 186 194 201 D 200 193 192 193 194 138
6.73 6.63 6.56 6.71 6.56 5.63 6.57 6.38 6.64 6.55 6.76 5.84 6.72
1100 969 1020 997 1060 1060 986 1240 992 976 918 968 904

0.00120 U 0.000240 U -- 0.00120 U 0.00120 U 0.000240 U 0.00104 J 0.000240 U NR NR NR NR NR
0.00527 J 0.00425 -- 0.00350 J 0.00435 J 0.00373 0.00517 0.00451 NR NR NR NR NR

0.126 0.0974 -- 0.0890 0.0921 0.0897 0.103 0.0909 NR NR NR NR NR
0.000654 U 0.000131 U -- 0.000654 U 0.000654 U 0.000131 U 0.000136 J 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U -- 0.000734 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
0.00262 U 0.000654 J -- 0.00276 J 0.00262 U 0.000525 U 0.00498 0.00141 J NR NR NR NR NR
0.00560 J 0.00564 -- 0.00641 J 0.00687 J 0.00668 0.00771 0.00746 NR NR NR NR NR

0.344 0.354 JH 0.333 0.564 0.407 JH 0.401 JH 0.0960 U 0.448 JH NR NR NR NR NR
0.000758 U 0.000152 U -- 0.000758 U 0.000758 U 0.000152 U 0.000211 J 0.000152 U NR NR NR NR NR
0.000476 U 0.000476 U 0.000476 U 0.000476 U 0.00156 J 0.000476 U 0.00598 J 0.000476 U NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000700 J 0.0000263 UX 0.0000263 U 0.0000263 UX 0.0000263 U NR NR NR NR NR
0.00360 J 0.00190 J -- 0.00168 J 0.00152 J 0.00156 J 0.00160 J 0.00155 J NR NR NR NR NR
0.00227 U 0.000454 U -- 0.00227 U 0.00227 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U -- 0.00166 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

1.23 ± 0.430 0.254 ± 0.175 0.372 ± 0.215 0.138 ± 0.166 0.273 ± 0.253 0.177 ± 0.213 0.441 ± 0.225 0.397 ± 0.252 NR NR NR NR NR
0.949 ± 1.38 3.07 ± 1.28 1.09 ± 0.897 1.97 ± 1.35 1.27 ± 0.994 1.16 ± 0.862 1.45 ± 0.895 3.36 ± 1.42 NR NR NR NR NR

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

JKS-56 Downgradient

ERM Page 7 of 7 Houston\0503422\A10011 BAP Tbls



TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Evaporation Pond

12/8/16 2/28/17 3/29/17 5/3/17 6/21/17 7/26/17 8/30/17 10/11/17 4/5/18 10/30/18 4/10/19 10/23/19 4/29/20

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L 0.824 0.838 0.696 0.817 0.804 0.828 JH 0.760 1.02 0.844 0.806 0.590 1.05 0.800
Calcium mg/L 54.0 62.1 168 26.2 71.1 62.7 JH 66.7 36.1 53.5 83.2 D 128 36.5 43.1
Chloride mg/L 107 150 232 D 193 168 148 JH 210 D 68.5 151 186 279 53.9 X 107
Fluoride mg/L 0.0360 U 0.0360 U 0.315 0.382 JH 0.213 JH 0.360 U 0.0960 U 0.0360 U 0.0360 U 0.0998 J 0.0985 J 0.154 JH 0.163
Sulfate mg/L 213 D 267 D 369 D 299 266 D 248 JH 284 D 171 236 262 347 210 X 257
pH - Field Collected SU 5.82 5.83 5.75 6.00 5.75 5.85 5.90 5.93 5.91 5.72 5.92 4.58 5.87
Total dissolved solids mg/L 811 922 1170 1060 979 806 JH 904 677 787 727 1240 665 772
Appendix IV - Assessment Monitoring
Antimony mg/L 0.00120 U 0.000240 U 0.000294 J 0.00120 U 0.000275 J 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
Arsenic mg/L 0.00442 J 0.00130 J 0.00136 J 0.00123 U 0.00185 J 0.00105 J 0.00124 J 0.000246 U NR NR NR NR NR
Barium mg/L 0.0475 0.0132 0.0180 0.0118 J 0.0154 0.00981 0.0104 0.00785 NR NR NR NR NR
Beryllium mg/L 0.000813 J 0.000255 J 0.000131 U 0.000654 U 0.000352 J 0.000131 U 0.000172 J 0.000131 U NR NR NR NR NR
Cadmium mg/L 0.000734 U 0.000637 J 0.000977 J 0.000797 J 0.000735 J 0.000611 J 0.000814 J 0.000147 U NR NR NR NR NR
Chromium mg/L 0.234 0.00430 0.000988 J 0.00262 U 0.00262 J 0.000855 J 0.00130 J 0.000525 U NR NR NR NR NR
Cobalt mg/L 0.00915 J 0.00102 J 0.00153 J 0.00113 J 0.00227 0.000976 J 0.00107 J 0.0000699 U NR NR NR NR NR
Fluoride mg/L 0.0360 U 0.0360 U 0.315 0.382 JH 0.213 JH 0.360 U 0.0960 U 0.0360 U NR NR NR NR NR
Lead mg/L 0.00586 J 0.000950 J 0.000448 J 0.000758 U 0.00157 J 0.000202 J 0.000449 J 0.000152 U NR NR NR NR NR
Lithium mg/L 0.0615 0.0478 0.00238 U 0.0207 0.0720 0.0644 0.0799 0.0521 NR NR NR NR NR
Mercury mg/L 0.0000600 J 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
Molybdenum mg/L 0.0317 0.00126 J 0.00173 J 0.00128 J 0.000788 J 0.000581 J 0.000653 J 0.000255 U NR NR NR NR NR
Selenium mg/L 0.0493 0.0697 0.0518 0.0564 0.0613 0.0577 0.0525 0.0854 NR NR NR NR NR
Thallium mg/L 0.00166 U 0.000332 U 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR
Radium-226 pCi/L 1.2 ± 0.342 0.578 ± 0.275 0.630 ± 0.237 0.538 ± 0.192 0.729 ± 0.278 0.304 ± 0.233 1.06 ± 0.361 0.246 ± 0.180 NR NR NR NR NR
Radium-228 pCi/L 1.66 ± 1.15 1.34 ± 1.05 1.27 ± 0.960 U 2.17 ± 1.01 0.664 ± 0.929 0.771 ± 1.48 1.65 ± 1.05 0.463 ± 0.886 NR NR NR NR NR

NOTES:

mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

Event 9
Apr 2018

Event 10
Oct 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

B: Target analyte or common lab 
     contaminant was identified in the method 
     blank.

-- : Laboratory did not analyze sample for  
      indicated constituent.

U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).

J: Analyte detected above method 
    (sample) detection limit but below 
    method quantitation limit.

NR: Analysis of this constituent not required 
      for detection monitoring.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

(2) Sample not collected due to blockage in 
     the well casing.

(1) Sample not collected due to the well 
     going dry during sampling activities.

(A) JKS-63 plugged and abandoned and 
replaced with JKS-63R on 5/2/19.  Sample 
events 1 through 10 collected from JKS-63 
and thereafter from JKS-63R.

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

JKS-47 Upgradient

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Environmental Resources Management Page 1 of 6
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Evaporation Pond

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:

mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

B: Target analyte or common lab 
     contaminant was identified in the method 
     blank.

-- : Laboratory did not analyze sample for  
      indicated constituent.

U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).

J: Analyte detected above method 
    (sample) detection limit but below 
    method quantitation limit.

NR: Analysis of this constituent not required 
      for detection monitoring.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

(2) Sample not collected due to blockage in 
     the well casing.

(1) Sample not collected due to the well 
     going dry during sampling activities.

(A) JKS-63 plugged and abandoned and 
replaced with JKS-63R on 5/2/19.  Sample 
events 1 through 10 collected from JKS-63 
and thereafter from JKS-63R.

12/8/16 2/22/17 3/29/17 5/3/17 6/21/17 7/26/17 8/30/17 10/11/17 4/5/18 10/30/18 8/20/19 10/23/19 4/29/20

0.800 0.866 NR 0.981 (1) 1.33 JH 1.23 1.06 1.13 (2) 2.03 1.03 0.950
783 914 713 1060 (1) 835 174 872 836 (2) 221 953 D 952

1230 D 1160 D 1220 D 1340 (1) 1960 JHD 1890 D 1420 1670 (2) 2360 D 2240 2530
0.0573 J 0.320 0.297 0.364 JH (1) 0.0971 JH 0.182 JH 0.0360 U 0.0360 U (2) 0.206 J 0.352 JH 0.018 U
0.0460 U 1860 D 1890 D 1860 (1) 1970 D 1920 D 1820 2110 (2) 1810 D 1750 D 1810

5.61 5.35 5.60 5.85 (1) 5.88 5.82 5.63 5.64 (2) -- 4.76 5.83
5750 4760 4870 5560 (1) 6410 5000 5080 5220 (2) 6660 5200 7240

0.00120 U 0.000459 J 0.000695 J 0.00120 U (1) 0.000240 U 0.000424 J 0.000240 U NR NR NR NR NR
0.00332 J 0.00294 0.00128 J 0.00123 U (1) 0.000893 J 0.000992 J 0.000246 U NR NR NR NR NR

0.0626 0.0540 0.0336 0.0316 (1) 0.0294 0.0258 0.0222 NR NR NR NR NR
0.000654 U 0.000930 J 0.000442 J 0.000654 U (1) 0.000196 J 0.000223 J 0.000131 U NR NR NR NR NR

0.00339 J 0.00405 0.00394 0.00316 J (1) 0.00282 0.00263 0.00285 NR NR NR NR NR
1.49 0.735 0.371 0.114 (1) 0.0742 0.0584 0.0130 NR NR NR NR NR

0.0802 0.0762 0.0546 0.0331 (1) 0.0137 0.0119 0.0119 NR NR NR NR NR
0.0573 J 0.320 0.297 0.364 JH (1) 0.0971 JH 0.182 JH 0.0360 U NR NR NR NR NR

0.00441 J 0.00599 0.00108 J 0.000758 U (1) 0.000238 J 0.000551 J 0.000152 U NR NR NR NR NR
0.000476 U 0.116 0.00238 U 0.654 (1) 0.946 1.15 0.791 NR NR NR NR NR

0.000236 0.000237 0.000206 0.0000400 J (1) 0.000260 0.000441 0.000376 NR NR NR NR NR
0.186 0.00789 0.00966 0.00419 J (1) 0.00281 0.00180 J 0.000255 U NR NR NR NR NR

0.0188 0.0210 0.0257 0.0188 (1) 0.0288 0.0318 0.0244 NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.00166 U (1) 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

3.42 ± 0.573 2.76 ± 0.476 5.79 ± 0.790 4.57 ± 0.577 (1) 6.7 ± 0.744 7.36 ± 0.874 5.04 ± 0.711 NR NR NR NR NR
2.44 ± 1.44 4.13 ± 1.21 2.04 ± 1.61 U 3.41 ± 0.968 (1) 10.9 ± 2.31 1.79 ± 1.27 6.77 ± 1.48 NR NR NR NR NR

JKS-63 / JKS-63R Upgradient (A)

Event 12
Oct 2019

Event 13
Apr 2020

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 1
Dec 2016

Environmental Resources Management Page 2 of 6
Houston\0505847\A10012 EP Tbls



TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Evaporation Pond

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:

mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

B: Target analyte or common lab 
     contaminant was identified in the method 
     blank.

-- : Laboratory did not analyze sample for  
      indicated constituent.

U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).

J: Analyte detected above method 
    (sample) detection limit but below 
    method quantitation limit.

NR: Analysis of this constituent not required 
      for detection monitoring.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

(2) Sample not collected due to blockage in 
     the well casing.

(1) Sample not collected due to the well 
     going dry during sampling activities.

(A) JKS-63 plugged and abandoned and 
replaced with JKS-63R on 5/2/19.  Sample 
events 1 through 10 collected from JKS-63 
and thereafter from JKS-63R.

12/8/16 2/23/17 3/29/17 5/4/17 6/21/17 7/26/17 8/30/17 10/11/17 4/5/18 10/30/18 4/10/19 10/23/19 4/29/20

0.839 0.837 1.14 0.962 0.816 0.904 JH 0.835 0.901 0.837 0.805 0.804 0.747 0.711
24.0 24.0 31.4 23.8 20.6 21.7 JH 21.6 25.2 23.6 24.4 23.0 24.4 20.3
12.7 12.4 11.8 11.0 11.4 11.5 11.5 9.63 14.2 15.5 16.6 17.7 18.2

0.0360 U 0.294 JH 0.332 0.188 0.231 JH 0.157 JH 0.224 JH 0.0360 U 0.0360 U 0.106 J 0.121 J 0.176 JH 0.143
171 182 184 174 172 170 JH 172 164 189 196 193 192 X 209

6.46 5.50 6.30 6.33 6.21 6.09 6.20 6.21 6.13 5.97 6.14 4.82 5.86
594 585 611 581 572 555 JH 463 576 549 525 551 588 569

0.000240 U 0.000240 U 0.000240 U 0.00120 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.000911 J 0.000730 J 0.000556 J 0.00123 U 0.000476 J 0.000490 J 0.000519 J 0.000246 U NR NR NR NR NR

0.00768 0.00451 0.00392 J 0.00410 J 0.00320 J 0.00324 J 0.00275 BJ 0.000484 U NR NR NR NR NR
0.000131 U 0.000131 U 0.000131 U 0.000654 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000147 U 0.000147 U 0.000147 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
0.000525 U 0.000905 J 0.000525 U 0.00262 U 0.000867 J 0.000637 J 0.000961 J 0.000525 U NR NR NR NR NR
0.000998 J 0.000952 J 0.000851 J 0.000859 J 0.000745 J 0.000856 J 0.000889 J 0.0000699 U NR NR NR NR NR

0.0360 U 0.294 JH 0.332 0.188 0.231 JH 0.157 JH 0.224 JH 0.0360 U NR NR NR NR NR
0.000186 J 0.000152 U 0.000152 U 0.000758 U 0.000152 U 0.000152 U 0.000152 U 0.000152 U NR NR NR NR NR

0.0173 J 0.0146 J 0.00238 U 0.0152 J 0.0173 J 0.0181 J 0.0252 0.0208 NR NR NR NR NR
0.0000263 UX 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000540 J 0.0000263 U NR NR NR NR NR

0.000398 J 0.000317 J 0.000255 U 0.00128 U 0.000265 J 0.000255 U 0.000273 J 0.000255 U NR NR NR NR NR
0.000512 J 0.000550 J 0.000495 J 0.00227 U 0.000468 J 0.000468 J 0.000454 U 0.000454 U NR NR NR NR NR
0.000332 U 0.000332 U 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

0.981 ± 0.400 1.16 ± 0.408 0.530 ± 0.284 0.231 ± 0.174 0.258 ± 0.175 0.286 ± 0.247 1.05 ± 0.361 0.531 ± 0.276 NR NR NR NR NR
0.429 ± 1.56 2.07 ± 1.22 -0.102 ± 1.07 U 0.408 ± 0.764 0.699 ± 0.761 2.49 ± 1.54 0.26 ± 0.639 1 ± 0.834 NR NR NR NR NR

JKS-64 Upgradient

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Evaporation Pond

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:

mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

B: Target analyte or common lab 
     contaminant was identified in the method 
     blank.

-- : Laboratory did not analyze sample for  
      indicated constituent.

U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).

J: Analyte detected above method 
    (sample) detection limit but below 
    method quantitation limit.

NR: Analysis of this constituent not required 
      for detection monitoring.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

(2) Sample not collected due to blockage in 
     the well casing.

(1) Sample not collected due to the well 
     going dry during sampling activities.

(A) JKS-63 plugged and abandoned and 
replaced with JKS-63R on 5/2/19.  Sample 
events 1 through 10 collected from JKS-63 
and thereafter from JKS-63R.

12/8/16 2/23/17 3/29/17 5/4/17 6/21/17 7/26/17 8/30/17 10/11/17 4/5/18 10/30/18 4/10/19 10/22/19 4/29/20

0.308 0.671 0.748 0.731 0.581 0.625 JH 0.663 0.637 0.625 0.686 0.663 0.632 0.459
69.7 165 147 282 247 255 JHX 241 289 281 311 D 315 D 265 D 175
14.5 199 D 37.0 355 364 D 379 JHD 319 D 328 347 X 313 285 274 63.3

0.0360 U 0.439 JH 0.330 1.53 1.26 1.37 JH 1.30 1.32 1.95 X 1.47 1.45 1.41 1.18
49.2 409 D 271 D 726 731 D 775 JHD 707 D 741 816 X 946 697 756 D 189
6.71 4.96 6.98 4.04 3.72 3.80 5.20 3.24 3.48 3.61 3.71 3.66 3.42
368 1010 591 1610 1820 1700 JH 1220 1770 1650 1630 1520 1600 1790

0.00120 U 0.000240 U 0.00123 J 0.00120 U 0.000240 U 0.00121 J 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000588 J 0.00134 J 0.00324 J 0.00276 0.00369 0.00341 0.00372 NR NR NR NR NR

0.0988 0.0967 0.139 0.0270 0.0187 0.0207 0.0372 0.0225 NR NR NR NR NR
0.000654 U 0.00198 J 0.000131 U 0.0259 0.0226 0.0261 0.0212 0.0259 NR NR NR NR NR

0.00257 J 0.00510 0.000548 J 0.0118 0.0102 0.0117 0.0101 0.0113 NR NR NR NR NR
0.00262 U 0.00608 0.0409 0.0100 J 0.00968 0.0156 0.00792 0.0132 NR NR NR NR NR

0.000579 J 0.0871 0.00751 0.220 0.186 0.216 0.195 0.215 NR NR NR NR NR
0.0360 U 0.439 JH 0.330 1.53 1.26 1.37 JH 1.30 1.32 NR NR NR NR NR

0.000758 U 0.000152 U 0.000152 U 0.000758 U 0.000164 J 0.000220 J 0.000261 J 0.000152 U NR NR NR NR NR
0.0123 J 0.119 0.00238 U 0.326 0.340 0.371 0.372 0.379 NR NR NR NR NR

0.000834 0.000289 0.00143 0.00240 0.00244 0.00160 0.00113 0.00226 NR NR NR NR NR
0.00397 J 0.00261 0.0686 0.00183 J 0.000704 J 0.000791 J 0.00151 J 0.000255 U NR NR NR NR NR

0.0334 0.0448 0.0313 0.0673 0.0616 0.0697 0.0633 0.0663 NR NR NR NR NR
0.00166 U 0.000487 J 0.000332 U 0.00166 U 0.000876 J 0.00114 J 0.000889 J 0.000332 U NR NR NR NR NR

0.0888 ± 0.151 1.12 ± 0.342 0.453 ± 0.276 4.85 ± 0.656 4.02 ± 0.608 4.32 ± 0.667 6.28 ± 0.845 3.6 ± 0.600 NR NR NR NR NR
2.14 ± 1.02 2.17 ± 0.979 0.166 ± 0.861 U 4.28 ± 1.19 3.44 ± 1.04 3.95 ± 1.79 2.63 ± 0.928 3.3 ± 1.33 NR NR NR NR NR

JKS-36 Downgradient

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Evaporation Pond

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:

mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

B: Target analyte or common lab 
     contaminant was identified in the method 
     blank.

-- : Laboratory did not analyze sample for  
      indicated constituent.

U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).

J: Analyte detected above method 
    (sample) detection limit but below 
    method quantitation limit.

NR: Analysis of this constituent not required 
      for detection monitoring.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

(2) Sample not collected due to blockage in 
     the well casing.

(1) Sample not collected due to the well 
     going dry during sampling activities.

(A) JKS-63 plugged and abandoned and 
replaced with JKS-63R on 5/2/19.  Sample 
events 1 through 10 collected from JKS-63 
and thereafter from JKS-63R.

12/7/16 2/23/17 3/29/17 5/3/17 6/21/17 7/26/17 8/30/17 10/11/17 4/5/18 10/31/18 4/10/19 10/22/19 4/29/20

1.07 1.29 1.15 1.18 0.960 1.01 JH 0.994 0.997 1.09 3.25 2.72 2.90 1.82
134 95.9 155 113 115 107 JH 105 135 171 197 D 176 168 D 154
198 158 162 168 193 190 JH 218 D 210 285 213 253 248 312

0.393 0.503 0.522 0.643 JH 0.459 JH 0.479 JH 0.0960 U 0.0360 U 0.406 J 0.430 J 0.403 J 0.480 J 0.494
401 D 377 JD 382 D 388 408 D 390 JHD 385 D 401 562 548 619 548 D 604

6.72 6.51 6.48 6.68 6.53 6.55 7.40 6.27 6.42 6.38 6.52 5.61 6.27
1400 1180 1190 1260 1430 1290 JH 1170 1280 1620 514 1650 1790 1870

0.00120 U 0.000240 U 0.000240 U 0.00120 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000768 J 0.000709 J 0.00123 U 0.000563 J 0.000622 J 0.000569 J 0.000246 U NR NR NR NR NR

0.0364 0.0186 0.0173 0.0178 J 0.0148 0.0167 0.0153 0.0162 NR NR NR NR NR
0.000654 U 0.000131 U 0.000131 U 0.000654 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
0.00262 U 0.000911 J 0.000525 U 0.00262 U 0.000525 U 0.000604 J 0.000808 J 0.000525 U NR NR NR NR NR

0.000719 J 0.000725 J 0.000769 J 0.000779 J 0.000805 J 0.000765 J 0.000855 J 0.0000699 U NR NR NR NR NR
0.393 0.503 0.522 0.643 JH 0.459 JH 0.479 JH 0.0960 U 0.0360 U NR NR NR NR NR

0.000758 U 0.000152 U 0.000152 U 0.000758 U 0.000152 U 0.000152 U 0.000152 U 0.000152 U NR NR NR NR NR
0.000476 U 0.0158 J 0.00238 U 0.0120 J 0.0342 0.0336 0.0443 0.0335 NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00165 J 0.00129 J 0.000984 J 0.00128 U 0.000776 J 0.000742 J 0.000712 J 0.000255 U NR NR NR NR NR
0.00227 U 0.00123 J 0.00123 J 0.00227 U 0.00185 J 0.00154 J 0.00172 J 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

1.15 ± 0.429 0.723 ± 0.306 0.256 ± 0.237 U 0.237 ± 0.193 0.398 ± 0.239 0.511 ± 0.223 0.821 ± 0.324 0.485 ± 0.212 NR NR NR NR NR
2.79 ± 1.44 0.358 ± 1.06 0.761 ± 0.688 U -0.064 ± 0.607 2.03 ± 0.997 0.491 ± 0.813 0.247 ± 0.710 1.64 ± 1.08 NR NR NR NR NR

JKS-61 Downgradient

Event 13
Apr 2020

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 1
Dec 2016

Event 2
Feb 2017
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Evaporation Pond

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:

mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

B: Target analyte or common lab 
     contaminant was identified in the method 
     blank.

-- : Laboratory did not analyze sample for  
      indicated constituent.

U: Analyte not detected at laboratory 
      reporting limit (Sample Detection Limit).

J: Analyte detected above method 
    (sample) detection limit but below 
    method quantitation limit.

NR: Analysis of this constituent not required 
      for detection monitoring.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

(2) Sample not collected due to blockage in 
     the well casing.

(1) Sample not collected due to the well 
     going dry during sampling activities.

(A) JKS-63 plugged and abandoned and 
replaced with JKS-63R on 5/2/19.  Sample 
events 1 through 10 collected from JKS-63 
and thereafter from JKS-63R.

12/8/16 2/23/17 3/29/17 5/4/17 6/21/17 7/26/17 8/30/17 10/11/17 4/5/18 10/30/18 4/10/19 10/23/19 4/29/20

0.549 0.481 0.597 0.601 0.501 0.485 JH 0.485 0.549 0.522 0.559 0.612 0.528 0.484
155 152 220 156 150 134 JH 150 158 160 161 D 205 D 151 D 122

257 D 279 DX 279 D 278 291 D 260 JHD 281 D 241 312 279 336 276 284
0.246 0.362 JH 0.418 0.388 0.366 JH 0.342 JH 0.233 JH 0.0360 U 0.353 J 0.309 J 0.356 J 0.380 J 0.331

190 187 193 188 184 181 JH 188 D 175 200 183 191 183 190
6.79 6.67 6.63 6.71 6.68 6.82 7.51 6.52 6.72 6.58 6.29 5.43 6.54
1120 1170 1140 1100 1080 976 JH 1080 1080 1110 956 1190 1160 1100

0.000240 U 0.000240 U 0.000240 U 0.00120 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.000684 J 0.000293 J 0.000246 U 0.00123 U 0.000254 J 0.000246 U 0.000246 U 0.000246 U NR NR NR NR NR

0.0825 0.0786 0.0813 0.0747 0.0734 0.0737 0.0708 0.0793 NR NR NR NR NR
0.000131 U 0.000131 U 0.000131 U 0.000654 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000147 U 0.000147 U 0.000147 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR

0.00186 J 0.00109 J 0.000525 U 0.00262 U 0.000551 J 0.000691 J 0.00107 J 0.000525 U NR NR NR NR NR
0.00110 J 0.000198 J 0.000744 J 0.000350 U 0.000278 J 0.000211 J 0.0000699 U 0.0000699 U NR NR NR NR NR

0.246 0.362 JH 0.418 0.388 0.366 JH 0.342 JH 0.233 JH 0.0360 U NR NR NR NR NR
0.000588 J 0.000152 U 0.000152 U 0.000758 U 0.000154 J 0.000152 U 0.000152 U 0.000152 U NR NR NR NR NR
0.000476 U 0.0129 J 0.00238 U 0.00134 J 0.0353 0.0305 0.0457 0.0263 NR NR NR NR NR

0.0000540 J 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
0.000414 J 0.000259 J 0.000255 U 0.00128 U 0.000255 U 0.000255 U 0.000255 U 0.000255 U NR NR NR NR NR

0.222 0.192 0.196 0.195 0.185 0.181 0.191 0.208 NR NR NR NR NR
0.000332 U 0.000332 U 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

0.485 ± 0.229 0.402 ± 0.220 0.665 ± 0.321 0.0997 ± 0.153 0.425 ± 0.233 0.399 ± 0.220 2.02 ± 0.489 0.669 ± 0.279 NR NR NR NR NR
2.15 ± 1.38 1.53 ± 1.28 U 0.305 ± 1.10 U -0.138 ± 0.656 0.66 ± 0.760 1.07 ± 0.949 0.673 ± 0.821 0.371 ± 0.631 NR NR NR NR NR

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

JKS-62 Downgradient
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Fly Ash Landfill

12/6/16 2/23/17 3/28/17 5/3/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/10/19 10/23/19 4/28/20

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L 1.65 1.51 2.27 1.11 2.03 1.91 2.02 2.21 2.28 3.24 2.78 2.98 3.01
Calcium mg/L 144 122 184 105 101 103 120 130 128 161 D 195 161 D 141 J
Chloride mg/L 196 187 181 J 160 152 0.803 345 JHD 24.8 118 137 167 144 113
Fluoride mg/L 0.0360 U 0.207 0.334 0.337 JH 0.174 J 0.274 JH 0.0960 U 0.131 JH 0.0360 U 0.0360 U 0.0621 UJ 0.101 J 0.100
Sulfate mg/L 623 D 639 D 661 613 X 602 D 2.95 JH 770 JHD 120 662 D 707 874 698 619
pH - Field Collected SU 5.41 5.17 3.98 5.62 5.13 5.66 5.82 5.60 5.59 5.70 5.03 5.59 5.85
Total dissolved solids mg/L 1270 1300 1330 1350 1270 1250 1680 JH 1100 1190 741 1350 1320 1590
Appendix IV - Assessment Monitoring
Antimony mg/L 0.000240 U 0.000310 J 0.000400 J 0.00120 U 0.00120 U 0.000240 U 0.000348 J 0.000490 J NR NR NR NR NR
Arsenic mg/L 0.000534 J 0.00216 0.00595 0.00123 U 0.00123 U 0.000346 J 0.00283 0.000618 J NR NR NR NR NR
Barium mg/L 0.0185 0.0436 0.103 0.0128 J 0.0176 J 0.0114 0.0480 0.0142 NR NR NR NR NR
Beryllium mg/L 0.00261 U 0.000383 J 0.000921 J 0.000654 U 0.000654 U 0.000149 J 0.000408 J 0.000229 J NR NR NR NR NR
Cadmium mg/L 0.000147 U 0.000147 U 0.000189 J 0.000734 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
Chromium mg/L 0.00743 0.0152 0.0320 0.00403 J 0.00262 U 0.00313 J 0.0135 0.00272 J NR NR NR NR NR
Cobalt mg/L 0.00506 0.00465 0.00828 0.00346 J 0.00351 J 0.00277 0.00376 0.00358 NR NR NR NR NR
Fluoride mg/L 0.0360 U 0.207 0.334 0.337 JH 0.174 J 0.274 JH 0.0960 U 0.131 JH NR NR NR NR NR
Lead mg/L 0.000571 J 0.00419 0.0117 0.000758 U 0.000758 U 0.000479 J 0.00482 0.000968 J NR NR NR NR NR
Lithium mg/L 0.0329 0.0601 0.00238 U 0.0600 0.0639 0.0694 0.0935 0.0781 NR NR NR NR NR
Mercury mg/L 0.0000263 U 0.0000320 JX 0.0000263 U 0.0000263 U 0.0000300 J 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
Molybdenum mg/L 0.00105 J 0.00245 0.00372 0.00128 U 0.00128 U 0.000255 U 0.00115 J 0.000271 J NR NR NR NR NR
Selenium mg/L 0.0147 0.0144 0.0174 0.0121 0.0123 0.00990 0.0136 0.0118 NR NR NR NR NR
Thallium mg/L 0.000332 U 0.000332 U 0.000460 J 0.00166 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR
Radium-226 pCi/L 4.78 ± 0.890 4.29 ± 0.612 7.63 ± 0.795 3.29 ± 0.485 4.24 ± 0.671 4.34 ± 0.607 3.65 ± 0.553 5.07 ± 0.718 NR NR NR NR NR
Radium-228 pCi/L 1.92 ± 1.19 4.59 ± 1.34 2.27 ± 1.19 1.42 ± 0.908 2.84 ± 1.15 1.83 ± 0.868 1.86 ± 0.827 1.66 ± 0.847 NR NR NR NR NR

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

F: Relative percent difference exceeded 
      laboratory control limits.

K: Sample analyzed outside of 
      recommended hold time.
L: Bias in sample result likely to be low.

-- : Laboratory did not analyze sample for 
      indicated constituent.

U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

NR: Analysis of this constituent not 
      required for detection monitoring.

JKS-45 Upgradient
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Fly Ash Landfill

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

F: Relative percent difference exceeded 
      laboratory control limits.

K: Sample analyzed outside of 
      recommended hold time.
L: Bias in sample result likely to be low.

-- : Laboratory did not analyze sample for 
      indicated constituent.

U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

NR: Analysis of this constituent not 
      required for detection monitoring.

12/7/16 2/22/17 3/28/17 5/2/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/10/19 10/23/19 4/28/20

3.19 3.24 3.17 2.67 3.09 3.08 2.98 3.48 4.49 2.81 3.23 4.14 5.97
349 362 413 -- 290 327 337 393 409 401 D 477 D 479 D 622 J

70.6 76.2 89.6 130 158 311 D 12.5 JH 185 534 D 3770 119 841 3460
3.62 3.32 2.84 2.27 3.42 3.43 0.0960 U 3.28 4.29 2.31 3.03 2.72 4.17

2780 D 1980 DX 2090 2470 D 3080 3410 D 450 JH 3610 4260 D 5000 3570 4240 6510
6.73 6.08 5.13 6.63 6.37 6.72 6.60 6.70 6.63 6.35 6.20 6.19 6.49

4770 3780 3320 4060 5800 5920 850 JH 5850 7390 9750 6000 6700 15100

0.00120 U 0.000240 U 0.000240 U 0.000240 U 0.00120 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00138 J 0.000630 J 0.000654 J 0.000561 J 0.00123 U 0.000480 J 0.000519 J 0.000486 J NR NR NR NR NR

0.0311 0.0211 0.0208 0.0174 0.0164 J 0.0149 0.0128 0.0145 NR NR NR NR NR
0.000654 U 0.000131 U 0.000161 J 0.000131 U 0.000654 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR

0.00262 U 0.000687 J 0.000525 U 0.000525 U 0.00262 U 0.000739 J 0.000816 J 0.00104 J NR NR NR NR NR
0.000520 J 0.00232 0.000297 J 0.000449 J 0.000407 J 0.000748 J 0.000195 J 0.000322 J NR NR NR NR NR

3.62 3.32 2.84 2.27 3.42 3.43 0.0960 U 3.28 NR NR NR NR NR
0.000758 U 0.000152 U 0.000152 U 0.000152 U 0.000758 U 0.000152 U 0.000256 J 0.000152 U NR NR NR NR NR

0.545 0.287 X 0.00238 U -- 0.533 0.649 0.671 0.733 NR NR NR NR NR
0.0000263 U 0.0000300 J 0.0000263 U 0.0000580 J 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR

0.00128 U 0.000385 J 0.000278 J 0.000255 U 0.00128 U 0.000329 J 0.000283 J 0.000255 U NR NR NR NR NR
0.00237 J 0.000664 J 0.000594 J 0.000561 J 0.00227 U 0.000612 J 0.000858 J 0.000697 J NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

0.592 ± 0.325 0.322 ± 0.157 0.519 ± 0.219 0.356 ± 0.176 0.273 ± 0.273 0.338 ± 0.221 0.255 ± 0.176 0.0986 ± 0.153 NR NR NR NR NR
1.15 ± 0.895 2.31 ± 1.03 0.794 ± 0.818 2.86 ± 1.27 0.903 ± 0.843 0.786 ± 0.900 1.9 ± 0.894 1.73 ± 1.00 NR NR NR NR NR

Event 13
Apr 2020

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 1
Dec 2016

Event 2
Feb 2017

JKS-57 Upgradient
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Fly Ash Landfill

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

F: Relative percent difference exceeded 
      laboratory control limits.

K: Sample analyzed outside of 
      recommended hold time.
L: Bias in sample result likely to be low.

-- : Laboratory did not analyze sample for 
      indicated constituent.

U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

NR: Analysis of this constituent not 
      required for detection monitoring.

12/8/16 2/21/17 3/29/17 5/2/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/10/19 10/22/19 4/28/20

0.446 0.580 0.642 0.499 0.573 0.510 0.494 0.553 0.485 0.514 0.557 0.483 0.429
188 384 X 317 -- 216 171 230 228 187 208 D 295 D 200 D 171 J

223 D 477 D 303 D 317 285 D 0.280 UDXF 0.347 U 288 253 D 256 322 267 272
0.801 0.186 J 0.548 0.865 0.661 0.979 JHXF 0.0960 U 0.735 JH 0.839 0.694 0.791 U 0.784 1.00
697 D 1130 D 768 D 875 782 D 1.17 JHDXF 0.160 JH 803 771 D 774 852 819 877

3.94 4.04 6.34 4.29 3.84 5.14 3.99 3.98 3.74 3.07 3.56 2.62 3.70
1470 2290 2430 1850 1730 1500 25.0 U 1890 1420 1390 1660 1620 1890

0.00120 U 0.000240 U 0.000295 J 0.000301 J 0.00120 U 0.000527 J 0.000240 U 0.000559 J NR NR NR NR NR
0.00151 J 0.0110 0.00834 0.00501 0.00363 J 0.00134 J 0.00556 0.00279 NR NR NR NR NR

0.0167 J 0.0141 0.0198 0.0136 0.0127 J 0.0229 0.0129 0.0122 NR NR NR NR NR
0.00793 J 0.00851 0.00885 0.00814 0.00865 J 0.00593 0.00827 0.00857 NR NR NR NR NR

0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
0.0200 J 0.000663 J 0.000596 J 0.000525 U 0.00262 U 0.000890 J 0.000849 J 0.000760 J NR NR NR NR NR

0.000440 J 0.0399 0.0623 0.0227 0.0173 0.0113 0.0302 0.0192 NR NR NR NR NR
0.801 0.186 J 0.548 0.865 0.661 0.979 JHXF 0.0960 U 0.735 JH NR NR NR NR NR

0.000758 U 0.000415 J 0.000223 J 0.000344 J 0.000758 U 0.000348 J 0.00233 0.000580 J NR NR NR NR NR
0.533 0.510 0.00238 U -- 0.572 0.484 0.615 0.590 NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000360 J 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00128 U 0.000255 U 0.000255 U 0.000255 U 0.00128 U 0.000255 U 0.000255 U 0.000255 U NR NR NR NR NR
0.00227 U 0.00163 J 0.00175 J 0.00125 J 0.00227 U 0.00162 J 0.00177 J 0.00155 J NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

2.46 ± 0.574 2.60 ± 0.473 1.44 ± 0.425 1.40 ± 0.338 1.40 ± 0.403 1.28 ± 0.341 1.36 ± 0.399 1.01 ± 0.323 NR NR NR NR NR
7.35 ± 1.59 8.16 ± 2.15 5.33 ± 1.47 5.85 ± 1.79 4.63 ± 1.23 4.44 ± 1.37 3.58 ± 1.22 4.96 ± 1.43 NR NR NR NR NR

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

JKS-31 Downgradient
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Fly Ash Landfill

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

F: Relative percent difference exceeded 
      laboratory control limits.

K: Sample analyzed outside of 
      recommended hold time.
L: Bias in sample result likely to be low.

-- : Laboratory did not analyze sample for 
      indicated constituent.

U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

NR: Analysis of this constituent not 
      required for detection monitoring.

12/7/16 2/22/17 3/28/17 5/2/17 6/20/17 7/26/17 8/29/17 10/10/17 4/5/18 10/30/18 4/10/19 10/22/19 4/28/20

0.940 1.02 1.05 0.987 1.09 1.01 1.03 1.11 0.990 0.791 1.13 1.18 1.18
564 600 553 -- 563 558 567 531 552 385 D 631 553 D 573 J

735 D 679 D 731 D 690 692 D 693 D 125 JH 666 786 758 806 773 JLKD 756
1.86 1.08 1.77 1.36 1.81 1.34 0.480 U 1.69 1.85 1.21 1.23 1.24 JLK 1.68

1850 D 1670 D 1780 D 1710 1690 D 1710 D 3170 D 1640 1810 1740 1640 1690 JLKD 1620
6.51 5.90 4.91 6.52 6.15 5.71 6.49 6.49 6.33 6.26 5.98 5.18 6.30

4000 3990 4310 4410 3750 4070 3580 4320 3970 3320 2650 JLK 4040 JLK 4370

0.00120 U 0.000240 U 0.00120 U 0.000240 U 0.00120 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000246 U 0.00123 U 0.000257 J 0.00123 U 0.000279 J 0.000316 J 0.000246 U NR NR NR NR NR

0.0326 0.0318 0.0297 0.0268 0.0279 0.0274 0.0263 0.0264 NR NR NR NR NR
0.000654 U 0.000131 U 0.000709 J 0.000131 U 0.000654 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U 0.000734 U 0.000147 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR

0.00262 U 0.000611 J 0.00262 U 0.000525 U 0.00262 U 0.000525 U 0.00113 J 0.00108 J NR NR NR NR NR
0.000690 J 0.000433 J 0.000487 J 0.000435 J 0.000512 J 0.000731 J 0.000902 J 0.000554 J NR NR NR NR NR

1.86 1.08 1.77 1.36 1.81 1.34 0.480 U 1.69 NR NR NR NR NR
0.000758 U 0.000152 U 0.000758 U 0.000152 U 0.000758 U 0.000152 U 0.000157 J 0.000152 U NR NR NR NR NR
0.000476 U 0.000476 U 0.00238 U -- 0.194 0.181 0.255 0.176 NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000720 J 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00128 U 0.000255 U 0.00128 U 0.000255 U 0.00128 U 0.000255 U 0.000255 U 0.000255 U NR NR NR NR NR

0.0314 0.0356 0.0389 0.0368 0.0451 0.0495 0.0546 0.0342 NR NR NR NR NR
0.00166 U 0.000332 U 0.00166 U 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

2.04 ± 0.439 1.14 ± 0.328 2.36 ± 0.522 1.81 ± 0.365 1.73 ± 0.428 1.55 ± 0.422 1.37 ± 0.394 2.23 ± 0.491 NR NR NR NR NR
2.95 ± 1.16 3.52 ± 1.07 4.69 ± 1.33 3.24 ± 1.26 1.73 ± 0.902 4.11 ± 1.19 1.98 ± 1.01 2.99 ± 1.26 NR NR NR NR NR

Event 12
Oct 2019

Event 13
Apr 2020

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 1
Dec 2016

JKS-33 Downgradient
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Fly Ash Landfill

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

F: Relative percent difference exceeded 
      laboratory control limits.

K: Sample analyzed outside of 
      recommended hold time.
L: Bias in sample result likely to be low.

-- : Laboratory did not analyze sample for 
      indicated constituent.

U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

NR: Analysis of this constituent not 
      required for detection monitoring.

12/6/16 2/22/17 3/28/17 5/3/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/10/19 10/23/19 4/28/20

0.902 0.837 0.645 0.799 0.920 0.801 0.788 1.01 0.828 0.702 0.997 1.01 0.864
120 132 145 115 126 117 137 145 140 126 D 212 D 172 D 143 J
11.6 11.8 12.2 10.5 12.6 11.8 327 JHD 11.7 11.6 11.6 13.2 13.0 17.9
1.51 1.38 1.03 1.59 2.25 2.34 0.460 JH 1.83 2.16 1.68 2.52 2.22 1.61 J

700 D 692 D 608 D 677 0.0460 U 780 D 288 JHD 800 864 D 855 1030 1020 1180
3.60 3.55 2.10 3.57 2.96 3.54 3.21 3.20 3.15 3.00 2.85 2.62 3.10

1160 1040 926 1030 1270 1180 1170 JH 1390 1300 1220 1550 1500 1970

0.000240 U 0.000240 U 0.000240 U 0.00120 U 0.00120 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00190 J 0.00227 0.00144 J 0.00196 J 0.00277 J 0.00253 0.00295 0.00290 NR NR NR NR NR

0.0429 0.0356 0.0308 0.0307 0.0364 0.0317 0.0323 0.0331 NR NR NR NR NR
0.00381 J 0.00362 0.00340 0.00399 J 0.00459 J 0.00415 0.00462 0.00479 NR NR NR NR NR
0.00110 J 0.000988 J 0.00121 J 0.00120 J 0.00101 J 0.00133 J 0.00141 J 0.00136 J NR NR NR NR NR

0.000942 J 0.00140 J 0.00104 J 0.00262 U 0.00262 U 0.00156 J 0.00191 J 0.00202 J NR NR NR NR NR
0.0303 0.0324 0.0329 0.0367 0.0387 0.0383 0.0412 0.0414 NR NR NR NR NR

1.51 1.38 1.03 1.59 2.25 2.34 0.460 JH 1.83 NR NR NR NR NR
0.0162 0.0134 0.0109 0.0144 0.0192 0.0201 0.0236 0.0257 NR NR NR NR NR
0.0646 0.000476 U 0.00238 U 0.0673 0.0749 0.0799 0.107 0.0863 NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
0.000255 U 0.000255 U 0.000255 U 0.00128 U 0.00128 U 0.000255 U 0.000255 U 0.000255 U NR NR NR NR NR

0.0255 0.0266 0.0205 0.0247 0.0296 0.0257 0.0298 0.0283 NR NR NR NR NR
0.00293 0.00292 0.00235 0.00263 J 0.00314 J 0.00300 0.00335 0.00345 NR NR NR NR NR

3.16 ± 0.701 1.69 ± 0.387 1.80 ± 0.448 1.2 0± 0.315 1.82 ± 0.420 1.40 ± 0.353 1.52 ± 0.375 1.99 ± 0.459 NR NR NR NR NR
4.98 ± 1.41 2.17 ± 1.48 2.96 ± 1.24 1.98 ± 0.957 4.39 ± 1.13 2.80 ± 1.05 2.28 ± 1.13 3.82 ± 1.15 NR NR NR NR NR

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

JKS-46 Downgradient
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Fly Ash Landfill

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU: Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

F: Relative percent difference exceeded 
      laboratory control limits.

K: Sample analyzed outside of 
      recommended hold time.
L: Bias in sample result likely to be low.

-- : Laboratory did not analyze sample for 
      indicated constituent.

U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

Task
Sample Date

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

NR: Analysis of this constituent not 
      required for detection monitoring.

12/7/16 2/22/17 3/28/17 5/2/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/10/19 10/23/19 4/28/20

0.655 0.504 0.449 0.456 0.442 0.394 0.436 0.479 0.399 0.334 0.405 0.377 0.325
433 375 290 -- 379 336 350 383 363 382 D 501 D 524 D 530 J

411 D 311 D 311 D 285 300 D 319 D 287 JHD 352 366 D 202 149 X 183 168
0.0360 U 0.319 0.324 0.421 0.306 0.338 JH 0.0960 U 0.284 JH 0.22 J 0.239 J 0.187 UJ 0.231 J 0.188

1480 D 999 D 1010 D 976 X 1020 D 818 D 760 JHDX 759 801 D 906 968 1320 1280
5.82 5.38 4.21 5.75 6.07 6.44 5.93 5.97 6.09 6.42 5.93 6.23 6.61
2790 2340 2020 2110 2510 2120 1450 JH 2300 1860 1910 2010 2820 3180

0.00120 U 0.000240 U 0.000240 U 0.000240 U 0.00120 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000861 J 0.000592 J 0.000366 J 0.00123 U 0.000367 J 0.000381 J 0.000266 J NR NR NR NR NR

0.0702 0.0491 0.0465 0.0450 0.0469 0.0454 0.0490 0.0503 NR NR NR NR NR
0.000654 U 0.000131 U 0.000131 U 0.000131 U 0.000654 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000774 J 0.000778 J 0.000786 J 0.000695 J 0.000734 U 0.000359 J 0.000608 J 0.000699 J NR NR NR NR NR
0.00262 U 0.000743 J 0.000525 U 0.000525 U 0.00262 U 0.000690 J 0.00204 J 0.00100 J NR NR NR NR NR

0.115 0.0542 0.0423 0.0389 0.0210 0.00896 0.0166 0.0183 NR NR NR NR NR
0.0360 U 0.319 0.324 0.421 0.306 0.338 JH 0.0960 U 0.284 JH NR NR NR NR NR

0.000758 U 0.000152 U 0.000152 U 0.000152 U 0.000758 U 0.000152 U 0.000152 U 0.000216 J NR NR NR NR NR
0.000476 U 0.000476 U 0.00238 U -- 0.0305 0.0179 J 0.0635 0.0314 NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000370 J 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00128 U 0.000726 J 0.000622 J 0.000715 J 0.00148 J 0.00162 J 0.00124 J 0.00103 J NR NR NR NR NR
0.00227 U 0.00168 J 0.00132 J 0.00981 0.0390 0.0244 0.00761 0.00745 NR NR NR NR NR
0.00166 U 0.000425 J 0.000412 J 0.000403 J 0.00166 U 0.000332 U 0.000372 J 0.000387 J NR NR NR NR NR

3.01 ± 0.578 2.29 ± 0.421 2.74 ± 0.572 1.71 ± 0.378 0.914 ± 0.341 1.57 ± 0.381 1.34 ± 0.378 4.61 ± 0.650 NR NR NR NR NR
2.57 ± 1.15 2.62 ± 1.04 0.838 ± 0.826 0.269 ± 0.713 2.24 ± 1.02 0.701 ± 0.850 1.72 ± 0.940 2.48 ± 1.60 NR NR NR NR NR

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
Apr 2020

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

JKS-60 Downgradient
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
SRH Pond

12/7/16 2/22/17 3/28/17 5/3/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L 3.24 3.28 3.28 3.03 X 3.04 J 2.76 2.85 2.87 2.71 2.70 2.05 2.58 2.47
Calcium mg/L 130 146 173 113 127 120 145 147 135 117 D 154 D 127 D 114 J
Chloride mg/L 295 D 383 D 372 D 326 414 D 448 D 459 D 424 446 D 408 449 429 452
Fluoride mg/L 0.715 0.643 JH 0.665 JH 0.809 0.627 JH 0.617 JH 0.525 0.712 0.697 0.719 0.749 0.793 0.894
Sulfate mg/L 211 D 232 D 234 D 194 218 D 227 265 D 219 X 237 237 240 205 217
pH - Field Collected SU 7.19 7.12 7.12 7.02 7.06 6.16 7.05 6.89 7.12 7.12 7.31 6.43 7.15
Total dissolved solids mg/L 1250 1240 1190 1100 1450 1440 1490 1730 1310 1210 1290 1380 1240
Appendix IV - Assessment Monitoring
Antimony mg/L 0.00120 U 0.000240 U 0.000240 U 0.00173 J 0.00120 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
Arsenic mg/L 0.00123 U 0.000676 J 0.000729 J 0.00123 U 0.00123 U 0.000544 J 0.000538 J 0.000478 J NR NR NR NR NR
Barium mg/L 0.0607 0.0575 0.0503 0.0554 0.0783 0.0721 0.0788 0.0735 NR NR NR NR NR
Beryllium mg/L 0.000654 U 0.000131 U 0.000131 U 0.000654 U 0.000654 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
Cadmium mg/L 0.000734 U 0.000147 U 0.000147 U 0.000734 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR
Chromium mg/L 0.00262 U 0.000859 J 0.000572 J 0.00262 U 0.00262 U 0.000963 J 0.000997 J 0.00113 J NR NR NR NR NR
Cobalt mg/L 0.00102 J 0.00109 J 0.00124 J 0.00155 J 0.00133 J 0.00153 J 0.00155 J 0.00146 J NR NR NR NR NR
Fluoride mg/L 0.715 0.643 JH 0.665 JH 0.809 0.627 JH 0.617 JH 0.525 0.712 NR NR NR NR NR
Lead mg/L 0.000758 U 0.000152 U 0.000152 U 0.000758 U 0.000758 U 0.000155 J 0.000152 U 0.000152 U NR NR NR NR NR
Lithium mg/L 0.000476 U 0.000476 U 0.00238 U 0.0137 J 0.0341 0.0295 0.0427 0.0252 NR NR NR NR NR
Mercury mg/L 0.0000263 U 0.0000263 U 0.0000263 U 0.0000690 J 0.0000263 U 0.0000490 J 0.0000263 U 0.0000263 U NR NR NR NR NR
Molybdenum mg/L 0.00779 J 0.00846 0.00875 0.0106 0.00908 J 0.00938 0.0107 0.0111 NR NR NR NR NR
Selenium mg/L 0.00992 J 0.00597 0.00479 0.00521 J 0.00370 J 0.00235 0.00188 J 0.00141 J NR NR NR NR NR
Thallium mg/L 0.00166 U 0.000332 U 0.000332 U 0.00166 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR
Radium-226 pCi/L 0.198 ± 0.197 0.615 ± 0.272 0.747 ± 0.323 0.195 ± 0.167 0.294 ± 0.192 0.241 ± 0.193 0.159 ± 0.191 0.746 ± 0.274 NR NR NR NR NR
Radium-228 pCi/L 2.1 ± 0.907 -1.37 ± 1.37 0.854 ± 0.724 1.08 ± 1.72 2.23 ± 0.949 0.658 ± 0.636 0.812 ± 0.604 1.43 ± 0.898 NR NR NR NR NR

NOTES:
mg/L: Milligrams per Liter.
SU:  Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

JKS-49 Upgradient

Event 12
Oct 2019

Event 13
April 2020

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
     indicated constituent.

Task
Sample Date

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Environmental Resources Management Page 1 of 5 Houston\0503422\A10014 SRH Tbls



TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
SRH Pond

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU:  Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
     indicated constituent.

Task
Sample Date

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/8/16 2/22/17 3/28/17 5/3/17 6/21/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

0.512 0.517 0.473 0.565 0.512 0.525 0.453 0.509 0.465 0.347 0.489 0.648 0.627
267 292 322 266 261 X 232 236 256 246 149 D 328 336 D 334 J

403 D 331 D 414 D 447 424 D 455 D 384 D 375 395 D 301 559 574 D 555
0.247 0.341 JH 0.415 JH 0.534 0.354 0.391 0.0960 U 0.407 JH 0.305 J 0.291 J 0.329 J 0.405 J 0.470
293 D 330 D 348 D 359 342 D 330 D 314 D 302 354 D 260 428 405 D 439

6.59 6.51 6.48 6.56 6.40 5.48 6.38 6.20 6.44 6.70 6.66 5.73 6.43
1650 1650 1490 1980 1530 1580 1390 1650 1320 916 1890 2150 2010

0.00120 U 0.000240 U 0.000240 U 0.00120 U 0.000953 J 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000412 J 0.000390 J 0.00123 U 0.000392 J 0.000344 J 0.000395 J 0.000418 J NR NR NR NR NR

0.0655 0.0563 0.0517 0.0512 0.0534 0.0520 0.0520 0.0564 NR NR NR NR NR
0.000654 U 0.000131 U 0.000131 U 0.000654 U 0.000212 J 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR

0.00262 U 0.000941 J 0.000525 U 0.00262 U 0.000657 J 0.000874 J 0.00113 J 0.00133 J NR NR NR NR NR
0.000350 U 0.0000770 J 0.0000920 J 0.000350 U 0.000124 J 0.0000940 J 0.0000800 J 0.000108 J NR NR NR NR NR

0.247 0.341 JH 0.415 JH 0.534 0.354 0.391 0.0960 U 0.407 JH NR NR NR NR NR
0.000758 U 0.000152 U 0.000152 U 0.000758 U 0.000152 U 0.000152 U 0.000152 U 0.000152 U NR NR NR NR NR
0.000476 U 0.000476 U 0.00238 U 0.0322 0.0874 0.0790 0.0958 JX 0.0718 NR NR NR NR NR

0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.000199 J 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00128 U 0.000255 U 0.000255 U 0.00128 U 0.000255 U 0.000255 U 0.000255 U 0.000255 U NR NR NR NR NR
0.00227 U 0.000454 U 0.000454 U 0.00227 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

1.09 ± 0.376 0.104 ± 0.122 0.618 ± 0.247 0.197 ± 0.145 0.328 ± 0.195 0.0847 ± 0.186 4.83 ± 0.763 0.682 ± 0.309 NR NR NR NR NR
0.312 ± 0.688 1.09 ± 1.37 2.32 ± 1.45 -1.26 ± 1.37 -0.799 ± 0.928 1.57 ± 0.786 0.762 ± 0.706 0.963 ± 0.954 NR NR NR NR NR

JKS-51 Upgradient

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
April 2020

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
SRH Pond

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU:  Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
     indicated constituent.

Task
Sample Date

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/7/16 2/21/17 3/28/17 5/2/17 6/21/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

1.66 2.11 1.63 1.51 1.33 1.43 1.46 1.71 X 1.95 1.54 1.46 X 1.65 2.05
169 181 189 -- 145 140 162 168 175 153 D 195 DX 171 D 174 J

331 D 377 D 323 DX 320 326 D 343 D 417 D 355 360 D 326 336 320 433
0.796 0.665 0.718 JH 0.915 JH 0.705 0.996 JH 0.0960 U 0.740 0.720 0.710 0.831 0.808 0.908
277 D 318 D 299 DX 290 287 D 292 D 171 D 289 278 D 292 268 288 D 315

7.01 6.47 6.91 6.94 6.87 5.87 6.81 6.63 6.79 6.76 6.91 6.00 6.83
1290 1380 1100 1250 1280 1250 1250 1220 1240 1210 1170 1270 1470

0.00120 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000565 J 0.000398 J 0.000425 J 0.000427 J 0.000392 J 0.000412 J 0.000448 J NR NR NR NR NR

0.0646 0.0583 0.0519 0.0483 0.0527 0.0558 0.0565 0.0616 NR NR NR NR NR
0.000654 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U 0.000153 J NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR

0.00262 U 0.000525 U 0.000525 U 0.000525 U 0.000841 J 0.000860 J 0.00123 J 0.00108 J NR NR NR NR NR
0.00188 J 0.00233 0.00112 J 0.00119 J 0.00211 0.00183 J 0.00159 J 0.00189 J NR NR NR NR NR

0.796 0.665 0.718 JH 0.915 JH 0.705 0.996 JH 0.0960 U 0.740 NR NR NR NR NR
0.000758 U 0.000152 U 0.000152 U 0.000152 U 0.000292 J 0.000152 U 0.000152 U 0.000163 J NR NR NR NR NR
0.000476 U 0.0471 0.000476 U -- 0.0616 0.0605 0.0827 0.0588 NR NR NR NR NR

0.0000263 U 0.000234 0.0000263 U 0.0000263 U 0.0000263 U 0.0000810 J 0.0000263 U 0.0000263 UX NR NR NR NR NR
0.00128 U 0.00128 J 0.00115 J 0.00102 J 0.000911 J 0.000865 J 0.000843 J 0.000914 J NR NR NR NR NR
0.00227 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

1.71 ± 0.465 0.608 ± 0.289 0.296 ± 0.169 0 ± 0.150 0.435 ± 0.241 0.449 ± 0.196 0.194 ± 0.194 0.704 ± 0.319 NR NR NR NR NR
2.65 ± 1.12 0.744 ± 0.833 0.0645 ± 0.649 0.53 ± 1.10 0.928 ± 0.784 1.16 ± 0.867 0.716 ± 0.767 1.54 ± 1.22 NR NR NR NR NR

JKS-52 Downgradient

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
April 2020

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
SRH Pond

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU:  Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
     indicated constituent.

Task
Sample Date

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/8/16 2/23/17 3/29/17 5/2/17 6/21/17 7/26/17 8/30/17 10/11/17 4/4/18 10/30/18 4/9/19 10/22/19 4/28/20

1.50 1.38 1.55 1.54 1.47 1.45 1.36 1.45 1.60 1.61 1.42 1.36 1.43
134 105 156 NR 94.1 97.0 99.0 113 113 111 D 116 123 D 114 J

383 D 336 D 315 D 322 335 D 329 X 341 313 361 350 354 342 381
0.230 0.377 0.408 0.547 JH 0.339 0.385 J 0.412 0.0360 U 0.392 J 0.265 J 0.270 J 0.352 J 0.428
283 D 267 D 238 D 241 236 D 234 X 227 214 249 236 224 213 244

6.80 6.63 6.54 6.56 6.67 6.69 6.62 6.50 6.67 6.65 6.60 5.60 6.67
1390 1250 1160 1180 1150 1220 1150 1140 1160 1140 1150 1250 1160

0.00120 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000284 J 0.000266 J 0.000274 J 0.000276 J 0.000246 U 0.000246 U 0.000246 U NR NR NR NR NR

0.0692 0.0633 0.0633 0.0623 0.0597 0.0638 0.0541 0.0617 NR NR NR NR NR
0.000654 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR

0.00262 U 0.000701 J 0.000525 U 0.000525 U 0.000525 U 0.000557 J 0.000906 J 0.000525 U NR NR NR NR NR
0.000356 J 0.000140 J 0.000135 J 0.000165 J 0.000137 J 0.000150 J 0.000163 J 0.0000699 U NR NR NR NR NR

0.230 0.377 0.408 0.547 JH 0.339 0.385 J 0.412 0.0360 U NR NR NR NR NR
0.000758 U 0.000152 U 0.000152 U 0.000152 U 0.000152 U 0.000152 U 0.000152 U 0.000152 U NR NR NR NR NR

0.0279 0.0816 0.000476 U NR 0.0931 0.104 0.125 0.109 NR NR NR NR NR
0.0000263 U 0.0000780 J 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000470 JX 0.0000263 U NR NR NR NR NR

0.00128 U 0.000290 J 0.000255 U 0.000255 U 0.000255 U 0.000255 U 0.000255 U 0.000255 U NR NR NR NR NR
0.00227 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

0.306 ± 0.261 0.909 ± 0.363 0.117 ± 0.211 U 0.519 ± 0.221 0.558 ± 0.232 0.385 ± 0.244 2.76 ± 0.582 0.451 ± 0.270 NR NR NR NR NR
1.09 ± 1.24 2.33 ± 1.13 1.81 ± 1.61 0.906 ± 1.02 -0.0622 ± 0.583 1.9 ± 1.24 1.44 ± 0.713 0.919 ± 0.853 NR NR NR NR NR

JKS-53 Downgradient

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
April 2020

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

Event 6
Jul 2017

Event 7
Aug 2017

Event 1
Dec 2016

Event 2
Feb 2017
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TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
SRH Pond

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
Appendix IV - Assessment Monitoring
Antimony mg/L
Arsenic mg/L
Barium mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Fluoride mg/L
Lead mg/L
Lithium mg/L
Mercury mg/L
Molybdenum mg/L
Selenium mg/L
Thallium mg/L
Radium-226 pCi/L
Radium-228 pCi/L

NOTES:
mg/L: Milligrams per Liter.
SU:  Standard Units.
pCi/L: Picocuries per Liter.

H: Bias in sample result likely to be high.

NR: Analysis of this constituent not 
      required for detection monitoring.
U: Analyte not detected at 
      laboratory reporting limit (Sample 
      Detection Limit).
X: Matrix Spike/Matrix Spike Duplicate 
      recoveries were found to be outside of 
      the laboratory control limits.

-- : Laboratory did not analyze sample for 
     indicated constituent.

Task
Sample Date

J: Analyte detected above method 
      (sample) detection limit but below 
      method quantitation limit.

D: Sample diluted due to targets detected 
     over highest point of calibration curve or 
     due to matrix interference.

12/8/16 2/23/17 3/28/17 5/2/17 6/21/17 7/26/17 8/30/17 10/11/17 4/5/18 10/30/18 4/9/19 10/22/19 4/28/20

1.24 1.16 1.35 1.26 1.14 1.26 1.16 1.28 1.26 1.30 1.38 1.50 1.23
114 106 160 -- 103 102 95.8 113 111 98.2 D 117 117 D 118 J

345 D 350 D 353 D 344 355 D 354 D 339 D 328 382 356 385 368 380
0.718 0.731 0.655 JH 0.850 JH 0.623 0.728 0.0960 U 0.661 0.742 0.643 0.711 0.773 0.861
308 D 312 D 315 D 312 304 D 305 D 298 D 287 309 283 309 341 D 443

6.98 6.78 6.92 6.89 6.88 6.91 6.79 6.69 6.86 6.85 6.75 5.60 6.76
1370 1430 1310 1310 1410 1320 1360 1500 1230 1240 1470 1470 1570

0.00120 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U 0.000240 U NR NR NR NR NR
0.00123 U 0.000369 J 0.000898 J 0.000351 J 0.000354 J 0.000484 J 0.000324 J 0.000246 U NR NR NR NR NR

0.0631 0.0564 0.0611 0.0537 0.0543 0.0593 0.0471 0.0558 NR NR NR NR NR
0.000654 U 0.000131 U 0.000131 U 0.000131 U 0.000162 J 0.000131 U 0.000131 U 0.000131 U NR NR NR NR NR
0.000734 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U 0.000147 U NR NR NR NR NR

0.00262 U 0.000657 J 0.00186 J 0.000525 U 0.000525 U 0.000693 J 0.000765 J 0.000525 U NR NR NR NR NR
0.000420 J 0.000212 J 0.00199 J 0.000253 J 0.000260 J 0.000532 J 0.000334 J 0.0000699 U NR NR NR NR NR

0.718 0.731 0.655 JH 0.850 JH 0.623 0.728 0.0960 U 0.661 0.742 0.643 0.711 0.773 0.861
0.000758 U 0.000152 U 0.000862 J 0.000152 U 0.000152 U 0.000241 J 0.000152 U 0.000152 U NR NR NR NR NR
0.000476 U 0.0452 0.00238 U -- 0.0595 0.0599 0.0712 0.0608 NR NR NR NR NR

0.0000263 U 0.0000620 J 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U 0.0000263 U NR NR NR NR NR
0.00128 U 0.000447 J 0.000367 J 0.000377 J 0.000342 J 0.000352 J 0.000260 J 0.000255 U NR NR NR NR NR
0.00227 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U 0.000454 U NR NR NR NR NR
0.00166 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U 0.000332 U NR NR NR NR NR

0.88 ± 0.339 0.878 ± 0.358 0.546 ± 0.213 0.217 ± 0.217 0.433 ± 0.249 0.313 ± 0.254 0.926 ± 0.324 0.42 ± 0.205 NR NR NR NR NR
1.12 ± 1.11 1.94 ± 1.01 0.429 ± 0.781 0.574 ± 1.41 0.451 ± 0.660 0.766 ± 1.29 1.48 ± 0.968 1.17 ± 0.827 NR NR NR NR NR

Event 11
Apr 2019

Event 12
Oct 2019

Event 13
April 2020

Event 6
Jul 2017

Event 7
Aug 2017

Event 8
Oct 2017

Event 9
Apr 2018

Event 10
Oct 2018

Event 1
Dec 2016

Event 2
Feb 2017

Event 3
Mar 2017

Event 4
May 2017

Event 5
Jun 2017

JKS-54 Downgradient
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APPENDIX F SITE HYDROGEOLOGY AND CROSS-SECTIONS 



EXCERPTS FROM LOCATION RESTRICTIONS DEMONSTRATION DATED OCTOBER 2018 



2.1 

  

SITE DESCRIPTION 

CPS Energy owns and operates the Calaveras Power Station located southeast of 
San Antonio in Bexar County, Texas.  Within this power station, there are two 
coal-fired plants (J.T. Deely Power Plant and J.K. Spruce Power Plant) that 
generate CCR that are subject to the CCR Rule.  A General Site Location Map is 
provided as Figure 1. 

CPS Energy has identified five onsite CCR Units: 

1. Fly Ash Landfill (FAL);

2. Evaporation Pond (EP);

3. Sludge Recycle Holding (SRH) Pond;

4. North Bottom Ash Pond (BAP); and

5. South BAP.

For the purposes of this document, the FAL and EP are termed the Northern 
CCR Units and the SRH Pond and BAPs are termed the Southern CCR Units.  
The CCR Unit locations are shown in Figure 2.   

2.2 SITE-WIDE GEOLOGY 

According to the Bureau of Economic Geology (BEG) Geologic Atlas of Texas San 
Antonio Sheet, the geology in the area of Calaveras Power Station consists of the 
Carizzo Sand and the Wilcox Group.  According to the United States Geological 
Survey (USGS), the Carizzo Sand consists of medium- to coarse-grained 
sandstone, with finer grained material towards the top of the formation and the 
Wilcox Group consists mostly of mudstone, with various amounts of sandstone, 
lignite, and ironstone concretions.  Information presented in Section 2.2 and the 
following subsections was obtained from the Groundwater Monitoring System 
report (ERM, October 2017). 

2.2.1 Northern CCR Units 

The stratigraphic sequence is generally characterized by approximately 8 feet to 
32 feet of unconsolidated material (sands, silts, and low to medium plasticity 
clays), underlain by a clayey/silty to well-sorted sand (groundwater-bearing 
unit) approximately 5 to over 25 feet thick, underlain by grey to brown, high 
plasticity clay (lower confining unit).  The ground water bearing unit is at its 
greatest observed thickness near the southwest corner of the EP, and thins 
towards the northwest (northwest of the FAL).  The lower confining unit, 
generally observed at a depth between approximately 471 feet to 478 feet above 
mean sea level (msl) was not observed at monitor wells JKS-47 and JKS-60 
(drilled to depths of 462 feet and 466 feet above msl, respectively).  This possibly 
suggests the presence of erosional channels or gradational changes in lithology 
between JKS-45 and JKS-47, and JKS-46 and JKS-60.  Interbedded sands and clays 
were observed within both the unconsolidated material and ground water 



bearing unit in monitor wells JKS-57, JKS-58, and JKS-61 through JKS-64.  A high 
plasticity clay interval was observed above the groundwater-bearing unit at 
monitor well JKS-45, but appears to be discontinuous as it was not encountered 
during the installation of any other monitor wells in the vicinity of the Northern 
CCR Units.  A CCR Well Network Location Map is provided as Figure 3. 

Visual classifications of the geologic materials described above are consistent 
with results from the soil materials testing analysis conducted for samples 
collected at JKS-45, JKS-58, JKS-62, and JKS-64.  The laboratory Unified Soil 
Classification System (USCS) results classify the high plasticity clay unit (above 
the groundwater-bearing unit) and the lower confining unit as fat clay (CH).  
Sandy lean clay (CL) and clayey sand (SC) USCS results from JKS-58 and JKS-62, 
respectively, suggest that the contact between the groundwater bearing unit and 
lower confining unit is gradational in some areas.  The laboratory USCS results 
classify the groundwater-bearing unit from a silty sand (SM) at JKS-45 to a clayey 
sand (SC) at JKS-64.  Hydraulic conductivities from cohesive samples collected 
from the lower confining unit were reported on the order of 10-7 to 10-8 
centimeters per second (cm/sec), which is within the range of values for clay. 

2.2.2 Southern CCR Units 

The stratigraphic sequence is generally characterized by approximately 6 feet to 
18 feet of unconsolidated material (sands, silts, and low to medium plasticity 
clays), underlain by clayey/silty sand to moderately-sorted sand (groundwater-
bearing unit) approximately 9.5 to 21.5 feet thick, underlain by bedrock 
(sandstone).  Discontinuous silts and interbedded clay material were observed 
within the groundwater-bearing unit in monitor wells JKS-48, JKS-49, and JKS-51 
through JKS-55.  A CCR Well Network Location Map is provided as Figure 3. 

Visual classifications of the geologic materials described above are consistent 
with results from the soil materials testing analysis conducted for samples 
collected at JKS-48, JKS-53, and JKS-54.  The laboratory USCS results classify the 
groundwater-bearing unit from a silty clayey sand (SC-SM) at JKS-54 to a clayey 
sand (SC) at JKS-48 and JKS-53.  Hydraulic conductivities from cohesive samples 
collected from the lower confining unit were reported on the order of 10-6 to 10-8 
(cm/sec). 

2.3 SITE-WIDE HYDROGEOLOGY 

Based on water level measurements and stratigraphic information collected 
during the advancement of the soil borings, ERM has provided an interpretation 
of the confining nature of the underlying stratigraphy.  Information presented in 
the following subsections was obtained from the Groundwater Monitoring System 
report (ERM, October 2017). 

2.3.1 Northern CCR Units 

Groundwater in the vicinity of the Northern CCR Units appears to flow towards 
Lake Calaveras (southeast to east). 



The groundwater-bearing unit in the vicinity of the Northern CCR Units appears 
to exhibit unconfined conditions based on the potentiometric surface of 
groundwater in relation to the first encountered water during drilling and the 
lack of continuous confining units (i.e., clay, sandy clay, or silty clay).  The 
potentiometric surface is within approximately three feet of the first water 
encountered during drilling, and no continuous confining units are observed.  
The minimal change in elevation and the stratigraphic information indicates that 
a significant, laterally continuous confining layer is not present above the 
groundwater-bearing unit in the northern area.  However, a laterally continuous 
lower confining unit was observed in multiple borings below the groundwater 
bearing unit. 

2.3.2 Southern CCR Units 

Groundwater in the vicinity of the Southern CCR Units appears to flow radially 
toward the lake and adjacent channel and away from a groundwater high 
represented by the water level elevation measured in JKS-49. 

The groundwater-bearing unit in the vicinity of the Southern CCR Units appears 
to exhibit semi-confined conditions with confining units (i.e., clay, sandy clay, or 
silty clay) present in all the wells except JKS-49 and JKS-56.  The potentiometric 
surface is within approximately 4 feet to 11 feet of where water was first 
encountered during drilling for all wells except JKS-56, indicative of 
groundwater under hydraulic head pressure with semi-confined conditions.  
JKS-56 appears to demonstrate unconfined conditions, due to the approximately 
0.5 foot difference between the first encountered water during drilling and the 
potentiometric surface.  There is a bedrock unit underlying the groundwater-
bearing unit in the southern area. 



3.1 PLACEMENT ABOVE THE UPPERMOST AQUIFER 

The CCR Rule defines an aquifer as “a geologic formation, group of formations, 
or portion of a formation capable of yielding usable quantities of groundwater to 
wells or springs”.  The CCR Rule also defines uppermost aquifer as “the geologic 
formation nearest the natural ground surface that is an aquifer, as well as lower 
aquifers that are hydraulically interconnected with this aquifer within the 
facility’s property boundary. Upper limit is measured at a point nearest to the 
natural ground surface to which the aquifer rises during the wet season”. 

ERM obtained site-specific information from engineering assessments and site 
investigations to evaluate whether the bases of the CCR Units are located more 
than 1.52 meters (5 feet) above the upper limit of the uppermost aquifer.  
Information reviewed included: 

• CCR Units – 2017 Annual Inspection and Fugitive Dust Control Report,
Calaveras Power Station (ERM, January 2018); and

• Groundwater Monitoring System, CPS Energy Calaveras Power Station (ERM,
October 2017)

The results of this evaluation are presented below for the individual CCR Units 
at the Calaveras Power Station. 

3.1.1 Fly Ash Landfill (FAL) 

Based on the review of the CCR Units – 2017 Annual Inspection and Fugitive Dust 
Control Report and as-built drawings, the elevation of the base of the FAL ranges 
from 514 to 503 feet above msl.  The first groundwater beneath the FAL was 
encountered during well drilling at approximately 483 feet above msl, and static 
water levels range from 478 to 489 feet above msl based on current and historical 
water level data. A stratigraphic cross section (Section A-A’) depicting the 
pertinent elevations is provided as Figure 4.  Based on geotechnical analysis, the 
unit that overlies the first groundwater consists of fat clay, which typically has a 
hydraulic conductivity in the 10-8 cm/sec range signifying a very low 
permeability unit. Based on the above information, the base of the FAL is greater 
than 5 feet above the uppermost aquifer and unlikely to be in intermittent, 
recurring, or sustained hydraulic connection with the uppermost aquifer. 



 
 

 

3.1.2 Evaporation Pond (EP) 
 
Based on the review of the CCR Units – 2017 Annual Inspection and Fugitive Dust 
Control Report and as-built drawings, the elevation of the base of the EP ranges 
from 497 to 500 feet above msl.  The first groundwater beneath the EP was 
encountered during well drilling at approximately 486 feet above msl, and static 
water levels range from 479 to 484 feet above msl based on current and historical 
water level data.  A stratigraphic cross section (Section C-C’) depicting the 
pertinent elevations is provided as Figure 5.  Based on geotechnical analysis, the 
unit that overlies the first groundwater consists of interbedded sandy clay, which 
typically has a hydraulic conductivity in the 10-7 to 10-8 cm/sec range signifying a 
very low permeability unit. Based on the above information, the base of the EP is 
greater than 5 feet above the uppermost aquifer and unlikely to be in 
intermittent, recurring, or sustained hydraulic connection with the uppermost 
aquifer.   
 

3.1.3 Sludge Recycle Holding (SRH) Pond 
 

Based on the review of the CCR Units – 2017 Annual Inspection and Fugitive Dust 
Control Report and as-built drawings, the elevation of the base of the SRH Pond is 
492 feet above msl.  Although groundwater is under artesian conditions and rises 
to an elevation between 485 and 487 feet above msl based on available water 
level data, the first groundwater beneath the SRH Pond was encountered during 
well drilling at approximately 476 feet above msl.  A stratigraphic cross section 
(Section D-D’) depicting the pertinent elevations is provided as Figure 6.  Based 
on geotechnical analysis, the unit that overlies the first groundwater consists of 
clayey sand, which typically has a hydraulic conductivity in the 10-6 to 10-8 
cm/sec range signifying a low permeability unit. Based on the above 
information, the base of the SRH Pond is greater than 5 feet above the uppermost 
aquifer and unlikely to be in intermittent, recurring, or sustained hydraulic 
connection with the uppermost aquifer.  Note that the first groundwater 
encountered in JKS-51 is perched water and not in hydraulic connection with the 
deeper, laterally continuous aquifer. 
 

3.1.4 North Bottom Ash Pond (BAP) 
 
Based on the review of the CCR Units – 2017 Annual Inspection and Fugitive Dust 
Control Report and as-built drawings, the elevation of the base of the BAPs ranges 
from 488 to 489 feet above msl.  Although groundwater is under artesian 
conditions and rises to an elevation between 485 and 486 feet above msl based on 
available water level data, the first groundwater beneath the North BAP was 
encountered during well drilling ranging from 480 feet above msl in the south 
and 483.5 feet above msl in the north.  A stratigraphic cross section (Section F-F’) 
depicting the pertinent elevations is provided as Figure 7.  Based on geotechnical 
analysis, the unit that overlies the first groundwater consists of clayey sand, 
which typically has a hydraulic conductivity in the 10-6 to 10-8 cm/sec range 
signifying a low permeability unit. Based on the above information, although 
portions of the North BAP are unlikely to be in intermittent, recurring, or 
sustained hydraulic connection with the uppermost aquifer, the base of the 



 
 

 

northern portion of the North BAP is less than 5 feet above the uppermost 
aquifer.   
 

3.1.5 South Bottom Ash Pond (BAP) 
 
Based on the review of the CCR Units – 2017 Annual Inspection and Fugitive Dust 
Control Report and as-built drawings, the elevation of the base of the BAPs ranges 
from 488 to 489 feet above msl.  Stratigraphic cross sections (Section D-D’ and 
Section F-F’) depicting the pertinent elevations are provided as Figure 6 and 
Figure 7, respectively.  Although groundwater is under artesian conditions and 
rises to an elevation between 485 and 486 feet above msl based on available 
water level data, the first groundwater beneath the South BAP was encountered 
during well drilling at approximately 476 feet above msl.  Based on geotechnical 
analysis, the unit that overlies the first groundwater consists of clayey sand, 
which typically has a hydraulic conductivity in the 10-6 to 10-8 cm/sec range 
signifying a low permeability unit. Based on the above information, the base of 
the South BAP is greater than 5 feet above the uppermost aquifer and unlikely to 
be in intermittent, recurring, or sustained hydraulic connection with the 
uppermost aquifer. 
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Figure 4
Stratigraphic Cross Section A-A' 
Groundwater Monitoring System

CPS Energy - Calaveras Power Station 
San Antonio, TexasNotes:

1. Approximate ground surface elevation
interpolated from surveyed elevations.

2. Aerial Source: ESRI.
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Figure 5
Stratigraphic Cross Section C-C'
Groundwater Monitoring System

CPS Energy - Calaveras Power Station
San Antonio, TexasNotes:

1. Approximate ground surface elevation
interpolated from surveyed elevations.

2. Aerial Source: ESRI.
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Figure 6
Stratigraphic Cross Section D-D'
Groundwater Monitoring System

CPS Energy - Calaveras Power Station
San Antonio, TexasNotes:

1. Approximate ground surface elevation
interpolated from surveyed elevations.

2. Aerial Source: ESRI.
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Figure 7
Stratigraphic Cross Section F-F'
Groundwater Monitoring System

CPS Energy - Calaveras Power Station
San Antonio, TexasNotes:

1. Approximate ground surface elevation
interpolated from surveyed elevations.

2. Aerial Source: ESRI.



APPENDIX G STRUCTURAL STABILITY AND SAFETY FACTOR 
ASSESSMENTS 



Texas Registered Engineering Firm F-2393 0352436/A8292 

Texas Board of Professional Geoscientist Firm 50036 

October 17, 2016 

Mr. Michael Malone 
CPS Energy 
145 Navarro, Mail Drop 100406 
San Antonio, Texas 78296 Project No. 0352436 

Subject: Structural Stability and Safety Factor Assessments 
Calaveras Power Station  
San Antonio, Texas 

Dear Mr. Malone: 

Environmental Resources Management Southwest, Inc. (ERM) is pleased to 
provide this review of structural stability and safety factor assessments 
performed at the Calaveras Power Station, to assist CPS Energy in complying 
with Title 40, Code of Federal Regulations, Part 257 (40 CFR §257), Subpart D 
Coal Combustion Residual (CCR) Rules. 

The Calaveras Power Station has five CCR surface impoundments: the North 
and South Sludge Recycle Holding (SRH) Ponds, the North and South Bottom 
Ash Ponds (BAPs), and the Evaporation Pond (EP). All ponds were 
constructed as diked impoundments. The SRH Ponds were constructed as a 
single impoundment with a divider wall that separates the impoundment into 
the North and South Ponds.  A gate present in the divider wall is closed 
during normal operating procedures, but can be opened.  The North and 
South BAPs share a common embankment that separates the ponds, and are 
immediately east of the SRH Pond. Only one BAP is typically in operation at 
one time. These four ponds are located east of the main Plant site. The EP is 
approximately a mile north of the main plant, and receives boiler chemical 
cleaning wastes. While this material is not considered CCR under the 
regulation, the EP was originally constructed as a fly ash landfill in 1990, and 
then converted to a fly ash impoundment in 1996. It currently contains solids 
that are six inches to two feet below the top of the impoundment. 

40 CFR §257.73(d) requires that facilities conduct initial and periodic 
structural stability assessments for CCR surface impoundments to document 
whether the design, construction, operation, and maintenance of the CCR unit 
is consistent with recognized and generally accepted good engineering 
practices for the maximum volume of CCR and CCR wastewater which can be 
impounded therein. Table 1 provides a summary of the requirements within 
the regulation, and the relevant information for each surface impoundment. 

Environmental  
Resources 
Management 

CityCentre Four 
840 W. Sam Houston Pkwy N. 
Suite 600 
Houston, Texas  77024 
(281) 600-1000
(281) 600-1001 (Fax)





Summary of Impoundment Requirements

Regulatory
Citation Requirement Sludge Recycle Holding Ponds Bottom Ash Ponds Evaporation Pond

(d)(1)(i) Stable foundations and abutments Based on calculated factors of safety, 
foundations and abutments are stable.

Based on calculated factors of safety, 
foundations and abutments are stable.

Based on calculated factors of safety, 
foundations and abutments are stable.

(d)(1)(ii) Adequate slope protection to protect against surface erosion, wave 
action, and adverse effects of sudden drawdown

Slopes are vegetated with a continuous, 
maintained grass cover and inspected 
regularly for evidence of erosion.

Slopes are vegetated with a continuous, 
maintained grass cover and inspected 
regularly for evidence of erosion.

Slopes are vegetated with a continuous, 
maintained grass cover and inspected 
regularly for evidence of erosion.

(d)(1)(iii) Dikes mechanically compacted to a density sufficient to withstand 
the range of loading conditions in the CCR unit

Based on geotechnical analysis and 
current slope conditions, it is likely that the 
dikes were mechanically compacted to a 
density sufficient to withstand the range of 
loading conditions in the CCR unit.  
Construction records documenting this are 
not available.

Based on geotechnical analysis and 
current slope conditions, it is likely that the 
dikes were mechanically compacted to a 
density sufficient to withstand the range of 
loading conditions in the CCR unit.  
Construction records documenting this are 
not available.

Based on geotechnical analysis and 
current slope conditions, it is likely that the 
dikes were mechanically compacted to a 
density sufficient to withstand the range of 
loading conditions in the CCR unit.  
Construction records documenting this are 
not available.

(d)(1)(iv) Vegetated slopes of dikes and surrounding areas not to exceed a 
height of six inches above the slope of the dike

Grass on slopes is regularly mowed to 
maintain height below six inches.

Grass on slopes is regularly mowed to 
maintain height below six inches.

Grass on slopes is regularly mowed to 
maintain height below six inches.

(d)(1)(v)(A)

All spillways must be either:
(1) Of non-erodible construction and designed to carry sustained 
flows; or
(2) Earth- or grass-lined and designed to carry short-term, infrequent 
flows at nonerosive velocities where sustained flows are not 
expected.

Overflow spillways are concrete-lined. 
Regular discharge is via pumps through 
steel piping.

Ponds discharge via steel piping for regular 
and overflow discharges.

Not applicable. There are no outfalls for 
the pond. 

(d)(1)(v)(B) Spillways must adequately manage flow during and following the 
peak discharge from the required design storm flow.

Inflow during a storm is limited to direct 
precipitation. Sufficient headboard is 
maintained to capture design storm flow 
without requiring discharge.

Inflow during a storm is limited to direct 
precipitation. Sufficient headboard is 
maintained to capture design storm flow 
without requiring discharge.

Inflow during a storm is limited to direct 
precipitation. Sufficient headboard is 
maintained to capture design storm flow 
without requiring discharge.

(d)(1)(vi) Hydraulic structures underlying the base of the CCR unit or passing 
through the dike of the CCR unit must maintain structural integrity 

Not applicable. There are no hydraulic 
structures underlying the pond. 

Steel pipes acting as outfalls are regularly 
inspected to verify no erosion or damage.

Not applicable. There are no hydraulic 
structures underlying the pond. 

(d)(1)(vii) Maintain structural stability during low pool of the adjacent water 
body or sudden drawdown of the adjacent water body.

Toe of embankments are at or above pool 
elevation of Calaveras Lake, which is 
maintained artificially. Therefore, no rapid 
drawdown or low pool conditions are likely.

Toe of embankments are at or above pool 
elevation of Calaveras Lake, which is 
maintained artificially. Therefore, no rapid 
drawdown or low pool conditions are likely.

Toe of embankments are at or above pool 
elevation of Calaveras Lake, which is 
maintained artificially. Therefore, no rapid 
drawdown or low pool conditions are likely.

TABLE 1

Environmental Resources Management  0352436\A8292 Table 1.xlsx
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