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Note: 
mg/kg - milligrams per kilogram 
M – million 
N/A – not applicable 
PCB - polychlorinated biphenyl 
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Reservoir No. 3 Northwest Reservoir 

Reservoir No. 3 Second Enlargement (West) Reservoir 

Reservoir No. 3 Third Enlargement (East) Reservoir 
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Figure 1 .
Site Location

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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Figure 1-2.
Site Layout

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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Note:

The siphon plan, profile, and sections shown on this

This figure has been adopted from:
URS Corporation. 2006. Feasibility Study Report,
Donna Reservoir and Canal System, Donna Hidalgo
County, Texas.  Prepared for the Texas Commission on
Environmental Quality.  June.

drawing are based on historic siphon drawings from the
report Inverted Siphon Inspection by Remotely
Operated Vehicle (ASI Marine, 2001), and from 
construction plans entitled Rehabilitation of Irrigation
Facilities - First Lift Main Canal prepared by Sigler, 
Clark & Associates, Weslaco, Texas and dated July
1961. The accuracy of the historic siphon drawings has
not been verified and all information is approximate and
should not be used for design purposes.

Figure 1-3
Existing Siphon
Plan, Profile, and Sections

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas
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Figure .
Concentrations of Aroclor-1254 and
Aroclor-1260 in Sediment in the Main Canal
and Rio Grande River

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Arroyo Colorado River
Arroyo Colorado Tributary
Siphon (Underground)
Main Canal
Rio Grande River

Sample Locations by Matrix
Sediment

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
bgs - Below ground surface
ft - Foot (feet)
mg/kg - Milligram(s) per kilogram
TCEQ - Texas Commission on Environmental Quality

Data Qualifiers
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.
U - Undetected.  The analyte was analyzed for, but was not
detected at a level greater than or equal to the level of the
adjusted quantitation limit for the sample and method.
UJ - Undetected, Estimated Quantitation Limit.  The analyte
was not detected at a level greater than or equal to the
adjusted quantitation limit.  However, the reported adjusted
quantitation limit is approximate and may be inaccurate or
imprecise.

Sample Identification
Sample Depth (if multiple depths): Aroclor-1254; Aroclor-1260 Results

Human Health mg/kg

Aroclor-1254 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective 
Concentration Level for PCBs

Aroclor-1260 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective 
Concentration Level for PCBs

Ecological mg/kg
Aroclor-1254 0.06 TCEQ 2014, Freshw ater Ecological Benchmark
Aroclor-1260 0.005 TCEQ 2014, Freshw ater Ecological Benchmark

SEDIMENT
Human Health and Ecological Screening Criteria by Matrix
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MC-114-SE (2014)
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Figure .
Concentrations of Total Polychlorinated
Biphenyl Congeners in Sediment in the
Main Canal and Rio Grande River

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Arroyo Colorado River
Arroyo Colorado Tributary
Siphon (Underground)
Main Canal
Rio Grande River

Sample Locations by Matrix
Sediment

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
bgs - Below ground surface
ft - Foot (feet)
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl
TCEQ - Texas Commission on Environmental Quality

Data Qualifier
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.

Sample Identification
Sample Depth (if multiple depths): Total PCB Congener Results

Human Health mg/kg
Total PCB Congeners 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Total PCB Congeners 0.0598 TCEQ 2014, Freshw ater Ecological Benchmark for Total PCBs

SEDIMENT
Human Health and Ecological Screening Criteria by Matrix
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Figure .
Concentrations of Aroclor-1254 and
Aroclor-1260 in Sediment and Soil
in the Arroyo Colorado River and Tributary

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend
Lower West Main Canal Unlined
Lower East Main Canal
Arroyo Colorado River
Arroyo Colorado Tributary
Siphon (Underground)
Main Canal

Sample Locations by Matrix
Sediment
Soil

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
"--" - No data
EPA - U.S. Environmental Protection Agency
mg/kg - Milligram(s) per kilogram
TCEQ - Texas Commission on Environmental Quality

Data Qualifiers
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.
U - Undetected.  The analyte was analyzed for, but was not
detected at a level greater than or equal to the level of the
adjusted quantitation limit for the sample and method.
UJ - Undetected, Estimated Quantitation Limit.  The analyte
was not detected at a level greater than or equal to the
adjusted quantitation limit.  However, the reported adjusted
quantitation limit is approximate and may be inaccurate or
imprecise.

Sample Identification
Sample Depth (if multiple depths): Aroclor-1254; Aroclor-1260 Results

Human Health mg/kg
Aroclor-1254 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Aroclor-1260 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Aroclor-1254 0.06 TCEQ 2014, Freshw ater Ecological Benchmark
Aroclor-1260 0.005 TCEQ 2014, Freshw ater Ecological Benchmark

Human Health mg/kg
Aroclor-1254 0.12 EPA 2015, Non-Carcinogenic Hazard Index of 0.1, Residential Screening Level
Aroclor-1260 0.24 EPA 2015, Carcinogenic Target Risk 10-6, Residential Screening Level
Ecological mg/kg
Aroclor-1254 40 TCEQ 2014, Ecological Benchmark for PCBs in Plants
Aroclor-1260 40 TCEQ 2014, Ecological Benchmark for PCBs in Plants

SEDIMENT

SOIL

Human Health and Ecological Screening Criteria by Matrix
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IR-101-SO (2012)
0-0.5 ft bgs: 0.0038 
0.5-1 ft bgs: 0.00029 

ACT-105-SE (2012)
0.012 

ACR-120-SO (2013)
0.013 

ACR-102-SO (2012)
0-0.5 ft bgs: 0.0019 
0.5-1 ft bgs: 0.00068 

ACR-101-SE (2012)
0.0016 

ACR-118-SE (2013)
0.00016 

ACR-104-SE (2012)
0.00036 

ACR-101-SO (2012)
0-0.5 ft bgs: 0.0056 
0.5-1 ft bgs: 0.0007 
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Figure .
Concentrations of Total Polychlorinated
Biphenyl Congeners in Sediment and Soil
in the Arroyo Colorado River and Tributary

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend
Lower West Main Canal Unlined
Arroyo Colorado River
Arroyo Colorado Tributary
Siphon (Underground)
Main Canal

Sample Locations by Matrix
Sediment
Soil

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
bgs - Below ground surface
EPA - U.S. Environmental Protection Agency
ft - Foot (feet)
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl
TCEQ - Texas Commission on Environmental Quality

Sample Identification
Sample Depth (if multiple depths): Total PCB Congener Results

Human Health mg/kg
Total PCB Congeners 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Total PCB Congeners 0.0598 TCEQ 2014, Freshw ater Ecological Benchmark for Total PCBs

Human Health mg/kg
Total PCB Congeners 0.12 EPA 2015, Non-Carcinogenic Hazard Index of 0.1, Residential Screening Level for Aroclor-1254
Ecological mg/kg
Total PCB Congeners 40 TCEQ 2014, Ecological Benchmark for Plants

SEDIMENT

SOIL

Human Health and Ecological Screening Criteria by Matrix
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0.065; 0.0027 U

LWMCU-154-SE (2013)
0.061; 0.0032 U

LWMCU-150-SE (2013)
0.018; 0.012 

LWMCU-113-SE (2014)
0.14 J; 0.024 UJ

LWMCU-112-SE (2014)
0.16 J; 0.061 UJ

LWMCU-102-SE (2014)
0.16 J; 0.063 UJ

LWMCU-125-SE (2013)
0.017; 0.0036 

LWMCU-172-SE (2014)
0.0851 J; 0.0296 U

LWMCU-156-SE (2013)
0.045; 0.0028 U

LWMCU-155-SE (2013)
0.022; 0.0031 U

LWMCU-126-SE (2013)
0.017; 0.0021 U

LWMCU-124-SE (2013)
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LWMCU-123-SE (2013)
0.031; 0.0021 U
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LWMCU-110-SE (2014)
0.038 J; 0.0062 UJ

LWMCU-112-SO (2014)
0.00092 UJ; 0.0017 J

LWMCU-106-SO (2014)
0.00092 U; 0.00094 J

LWMCU-104-SO (2014)
0.00091 UJ; 0.0037 J

LWMCU-103-SO (2014)
0.00098 U; 0.00098 U

LWMCU-147-SE (2013)
0.22; 0.0021 U

LWMCU-143-SE (2013)
0.53; 0.0021 U

LWMCU-142-SE (2013)
0.27; 0.0021 U

LWMCU-141-SE (2013)
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LWMCU-131-SE (2013)
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LWMCU-138-SE (2013)
0.0021 U; 0.18 

LWMCU-145-SE (2013)
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LWMCU-136-SE (2013)
0.0024; 0.0063 

LWMCU-132-SE (2013)
0.033; 0.0021 U

LWMCU-167-SE (2014)
0-0.4 ft bgs: 0.0028 U; 0.0028 U

LWMCU-148-SE (2013)
0.0016 J; 0.0039 J

LWMCU-140-SE (2013)
0.0021 U; 0.0021 U

LWMCU-114-SO (2014)
0.00095 U; 0.0024 J

LWMCU-101-SO (2014)
0.00093 U; 0.0066 J

LWMCU-113-SO (2014)
0.00093 UJ; 0.0016 J

LWMCU-111-SO (2014)
0.00091 U; 0.00091 U

LWMCU-107-SO (2014)
0.00093 U; 0.00093 U

LWMCU-105-SO (2014)
0.0026 J; 0.00095 UJ

LWMCU-159-SE (2013)
0-0.25 ft bgs: 0.73; 0.003 U

0.25-0.5 ft bgs: 0.063; 0.0027 U

LWMCU-139-SE (2013)
0.0021 U; 0.0021 U

LWMCU-101-SE (2014)
0.61;  --

LWMCU-114-SE (2014)
1.1; 0.25 U

LWMCU-133-SE (2013)
0.0033; 0.0021 U

LWMCU-168-SE (2014)
0-0.25 ft bgs: 0.0028 U; 0.0028 U
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Figure 1 .
Concentrations of Aroclor-1254 and
Aroclor-1260 in Sediment and Soil in the
Lower West Main Canal Unlined
South of 90 Degree Bend

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend
Lower West Main Canal Unlined
Lower East Main Canal
Arroyo Colorado River
Arroyo Colorado Tributary
Siphon (Underground)

Sample Locations by Matrix

!( Sediment
Soil

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. Analyte concentrations shown in red are equal to or
exceed Human Health and/or Ecological screening criteria.
4. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
"--" - No data
bgs - Below ground surface
EPA - U.S. Environmental Protection Agency
ft - Foot (feet)
mg/kg - Milligram(s) per kilogram
TCEQ - Texas Commission on Environmental Quality

Data Qualifiers
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.
U - Undetected.  The analyte was analyzed for, but was not
detected at a level greater than or equal to the level of the
adjusted quantitation limit for the sample and method.
UJ - Undetected, Estimated Quantitation Limit.  The analyte
was not detected at a level greater than or equal to the
adjusted quantitation limit.  However, the reported adjusted
quantitation limit is approximate and may be inaccurate or
imprecise.

Sample Identification
Sample Depth (if multiple depths): Aroclor-1254; Aroclor-1260 Results (Exceedances in red)

Human Health mg/kg

Aroclor-1254 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective 
Concentration Level for PCBs

Aroclor-1260 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective 
Concentration Level for PCBs

Ecological mg/kg
Aroclor-1254 0.06 TCEQ 2014, Freshw ater Ecological Benchmark
Aroclor-1260 0.005 TCEQ 2014, Freshw ater Ecological Benchmark

Human Health mg/kg

Aroclor-1254 0.12 EPA 2015, Non-Carcinogenic Hazard Index of 0.1, 
Residential Screening Level

Aroclor-1260 0.24 EPA 2015, Carcinogenic Target Risk 10-6, Residential 
Screening Level

Ecological mg/kg
Aroclor-1254 40 TCEQ 2014, Ecological Benchmark for PCBs in Plants
Aroclor-1260 40 TCEQ 2014, Ecological Benchmark for PCBs in Plants
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Figure - .
Concentrations of Total Polychlorinated
Biphenyl Congeners in Sediment and Soil
in the Lower West Main Canal Unlined
South of 90 Degree Bend

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend
Lower West Main Canal Unlined
Lower East Main Canal
Arroyo Colorado River
Siphon (Underground)

Sample Locations by Matrix

!( Sediment
Soil

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. Analyte concentrations shown in red are equal to or
exceed Human Health and/or Ecological screening criteria.
4. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
bgs - Below ground surface
EPA - U.S. Environmental Protection Agency
ft - Foot (feet)
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl
TCEQ - Texas Commission on Environmental Quality

Data Qualifier
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.

Sample Identification
Sample Depth (if multiple depths): Total PCB Congener Results (Exceedances in red)

Human Health mg/kg
Total PCB Congeners 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Total PCB Congeners 0.0598 TCEQ 2014, Freshw ater Ecological Benchmark for Total PCBs

Human Health mg/kg
Total PCB Congeners 0.12 EPA 2015, Non-Carcinogenic Hazard Index of 0.1, Residential Screening Level for Aroclor-1254
Ecological mg/kg
Total PCB Congeners 40 TCEQ 2014, Ecological Benchmark for Plants
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LWMCU-109-SO (2014)
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LWMCU-108-SO (2014)
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Figure .
Concentrations of Aroclor-1254 and
Aroclor-1260 in Sediment and Soil in the
Lower West Main Canal Unlined
North of 90 Degree Bend

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Lower West Main Canal Lined
Lower West Main Canal Unlined
Lower East Main Canal
Arroyo Colorado River

Sample Locations by Matrix
Sediment
Soil

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. Analyte concentrations shown in red are equal to or
exceed Human Health and/or Ecological screening criteria.
4. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
"--" - No data
EPA - U.S. Environmental Protection Agency
mg/kg - Milligram(s) per kilogram
TCEQ - Texas Commission on Environmental Quality

Data Qualifiers
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.
U - Undetected.  The analyte was analyzed for, but was not
detected at a level greater than or equal to the level of the
adjusted quantitation limit for the sample and method.
UJ - Undetected, Estimated Quantitation Limit.  The analyte
was not detected at a level greater than or equal to the
adjusted quantitation limit.  However, the reported adjusted
quantitation limit is approximate and may be inaccurate or
imprecise.

Sample Identification
Sample Depth (if multiple depths): Aroclor-1254; Aroclor-1260 Results (Exceedances in red)

Human Health mg/kg
Aroclor-1254 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Aroclor-1260 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Aroclor-1254 0.06 TCEQ 2014, Freshw ater Ecological Benchmark
Aroclor-1260 0.005 TCEQ 2014, Freshw ater Ecological Benchmark

Human Health mg/kg
Aroclor-1254 0.12 EPA 2015, Non-Carcinogenic Hazard Index of 0.1, Residential Screening Level
Aroclor-1260 0.24 EPA 2015, Carcinogenic Target Risk 10-6, Residential Screening Level
Ecological mg/kg
Aroclor-1254 40 TCEQ 2014, Ecological Benchmark for PCBs in Plants
Aroclor-1260 40 TCEQ 2014, Ecological Benchmark for PCBs in Plants
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Figure .
Concentrations of Total Polychlorinated
Biphenyl Congeners in Sediment and Soil
in the Lower West Main Canal Unlined
North of 90 Degree Bend

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Lower West Main Canal Lined
Lower West Main Canal Unlined
Lower East Main Canal
Arroyo Colorado River

Sample Locations by Matrix
Sediment
Soil

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. Analyte concentrations shown in red are equal to or
exceed Human Health and/or Ecological screening criteria.
4. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
bgs - Below ground surface
EPA - U.S. Environmental Protection Agency
ft - Foot (feet)
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl
TCEQ - Texas Commission on Environmental Quality

Data Qualifier
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.

Sample Identification
Sample Depth (if multiple depths): Total PCB Congener Results (Exceedances in red)

Human Health mg/kg
Total PCB Congeners 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Total PCB Congeners 0.0598 TCEQ 2014, Freshw ater Ecological Benchmark for Total PCBs

Human Health mg/kg
Total PCB Congeners 0.12 EPA 2015, Non-Carcinogenic Hazard Index of 0.1, Residential Screening Level for Aroclor-1254
Ecological mg/kg
Total PCB Congeners 40 TCEQ 2014, Ecological Benchmark for Plants
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Unlined (LWMCU)Unlined (LWMCU)

Arroyo ColoradoArroyo Colorado
River (ACR)River (ACR)

IR-105-SO (2012)
0.036 U; 0.036 U

IR-103-SO (2012)
0.036 U; 0.036 U

LEMC-108-SE (2012)
0.0022 J; 0.004 U

LEMC-107-SE (2012)
0.0017 J; 0.0053 U

LEMC-106-SE (2014)
0.022 J; 0.0093 UJ

LEMC-105-SE (2014)
0.018 J; 0.0076 UJ

LEMC-104-SE (2012)
0.0012 J; 0.0052 U

LEMC-103-SE (2014)
0.0058 ; 0.0013 UJ

LEMC-102-SE (2014)
0.023 J; 0.0089 UJ

LEMC-101-SE (2012)
0.0043 U; 0.0043 U
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Figure .
Concentrations of Aroclor-1254 and
Aroclor-1260 in Sediment and Soil
in the Lower East Main Canal

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Lower West Main Canal Unlined
Lower East Main Canal
Arroyo Colorado River

Sample Locations by Matrix
Sediment
Soil

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
EPA - U.S. Environmental Protection Agency
mg/kg - Milligram(s) per kilogram
TCEQ - Texas Commission on Environmental Quality

Data Qualifiers
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.
U - Undetected.  The analyte was analyzed for, but was not
detected at a level greater than or equal to the level of the
adjusted quantitation limit for the sample and method.
UJ - Undetected, Estimated Quantitation Limit.  The analyte
was not detected at a level greater than or equal to the
adjusted quantitation limit.  However, the reported adjusted
quantitation limit is approximate and may be inaccurate or
imprecise.

Sample Identification
Sample Depth (if multiple depths): Aroclor-1254; Aroclor-1260 Results

Human Health mg/kg
Aroclor-1254 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Aroclor-1260 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Aroclor-1254 0.06 TCEQ 2014, Freshw ater Ecological Benchmark
Aroclor-1260 0.005 TCEQ 2014, Freshw ater Ecological Benchmark

Human Health mg/kg
Aroclor-1254 0.12 EPA 2015, Non-Carcinogenic Hazard Index of 0.1, Residential Screening Level
Aroclor-1260 0.24 EPA 2015, Carcinogenic Target Risk 10-6, Residential Screening Level
Ecological mg/kg
Aroclor-1254 40 TCEQ 2014, Ecological Benchmark for PCBs in Plants
Aroclor-1260 40 TCEQ 2014, Ecological Benchmark for PCBs in Plants
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Figure .
Concentrations of Total Polychlorinated
Biphenyl Congeners in Sediment and Soil
in the Lower East Main Canal

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Lower West Main Canal Unlined
Lower East Main Canal
Arroyo Colorado River

Sample Locations by Matrix
Sediment
Soil

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
bgs - Below ground surface
EPA - U.S. Environmental Protection Agency
ft - Foot (feet)
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl
TCEQ - Texas Commission on Environmental Quality

Sample Identification
Sample Depth (if multiple depths): Total PCB Congener Results

Human Health mg/kg
Total PCB Congeners 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Total PCB Congeners 0.0598 TCEQ 2014, Freshw ater Ecological Benchmark for Total PCBs

Human Health mg/kg
Total PCB Congeners 0.12 EPA 2015, Non-Carcinogenic Hazard Index of 0.1, Residential Screening Level for Aroclor-1254
Ecological mg/kg
Total PCB Congeners 40 TCEQ 2014, Ecological Benchmark for Plants
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Figure .
Concentrations of Aroclor-1254 and
Aroclor-1260 in Sediment in Reservoir No. 3

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Cross Over Main Canal
Lower West Main Canal Lined

Sample Locations by Matrix
Sediment

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
mg/kg - Milligram(s) per kilogram
TCEQ - Texas Commission on Environmental Quality

Data Qualifiers
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.
U - Undetected.  The analyte was analyzed for, but was not
detected at a level greater than or equal to the level of the
adjusted quantitation limit for the sample and method.
UJ - Undetected, Estimated Quantitation Limit.  The analyte
was not detected at a level greater than or equal to the
adjusted quantitation limit.  However, the reported adjusted
quantitation limit is approximate and may be inaccurate or
imprecise.

Sample Identification
Sample Depth (if multiple depths): Aroclor-1254; Aroclor-1260 Results

Human Health mg/kg
Aroclor-1254 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Aroclor-1260 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Aroclor-1254 0.06 TCEQ 2014, Freshw ater Ecological Benchmark
Aroclor-1260 0.005 TCEQ 2014, Freshw ater Ecological Benchmark

SEDIMENT
Human Health and Ecological Screening Criteria by Matrix
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Reservoir No. 3Reservoir No. 3
Second EnlargementSecond Enlargement

(West) Reservoir (RN3W)(West) Reservoir (RN3W)

Reservoir No. 3Reservoir No. 3
Third EnlargementThird Enlargement

(East) Reservoir (RN3E)(East) Reservoir (RN3E)

Cross Over MainCross Over Main
Canal (COMC)Canal (COMC)

Lower West Main CanalLower West Main Canal
Lined (LWMCL)Lined (LWMCL)

RN3W-102-SE (2012)
0.01 

RN3W-101-SE (2012)
0-0.5 ft bgs: 0.0085 
0.5-1 ft bgs: 0.0043 

RN3E-101-SE (2012)
0.0037 

RN3W-105-SE (2014)
0.00028 J
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Figure .
Concentrations of Total Polychlorinated
Biphenyl Congeners in Sediment in
Reservoir No. 3

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Cross Over Main Canal
Lower West Main Canal Lined

Sample Locations by Matrix
Sediment

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
bgs - Below ground surface
ft - Foot (feet)
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl
TCEQ - Texas Commission on Environmental Quality

Data Qualifier
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.

Sample Identification
Sample Depth (if multiple depths): Total PCB Congener Results

Human Health mg/kg
Total PCB Congeners 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Total PCB Congeners 0.0598 TCEQ 2014, Freshw ater Ecological Benchmark for Total PCBs

SEDIMENT
Human Health and Ecological Screening Criteria by Matrix

099918



P
at

h:
 \\

lo
ve

to
nf

p\
IT

D
ev

\G
IS

D
at

a\
pr

oj
ec

ts
\T

X
\E

P
A

\D
on

na
R

es
er

vo
ir\

M
X

D
s\

20
15

_R
IF

S
\R

es
ul

ts
_A

ro
cl

or
_C

O
M

C
_D

W
P

.m
xd

!(!(

!(!(

!(

!(!(

!(

!(

!(

Reservoir No. 3Reservoir No. 3
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Reservoir No. 3Reservoir No. 3
Third EnlargementThird Enlargement

(East) Reservoir (RN3E)(East) Reservoir (RN3E)

City of Donna Water Treatment 
Plant Sediment Sample City of Donna Water Treatment City of Donna Water Treatment 

Plant Sediment SamplePlant Sediment Sample

Cross Over MainCross Over Main
Canal (COMC)Canal (COMC)

Lower West Main CanalLower West Main Canal
Lined (LWMCL)Lined (LWMCL)

DWP-101-SE (2012)
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COMC-101-SE (2014)
0.0021 J; 0.001 J COMC-109-SE (2014)

0.0023 J; 0.0013 U
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Figure 1-16.
Concentrations of Aroclor-1254 and
Aroclor-1260 in Sediment in the Cross Over
Main Canal and Water Treatment Plant

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Cross Over Main Canal
Lower West Main Canal Lined

Sample Locations by Matrix

!( Sediment

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
mg/kg - Milligram(s) per kilogram
TCEQ - Texas Commission on Environmental Quality

Data Qualifiers
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.
U - Undetected.  The analyte was analyzed for, but was not
detected at a level greater than or equal to the level of the
adjusted quantitation limit for the sample and method.

Sample Identification
Sample Depth (if multiple depths): Aroclor-1254; Aroclor-1260 Results

Human Health mg/kg
Aroclor-1254 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Aroclor-1260 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Aroclor-1254 0.06 TCEQ 2014, Freshw ater Ecological Benchmark
Aroclor-1260 0.005 TCEQ 2014, Freshw ater Ecological Benchmark

SEDIMENT
Human Health and Ecological Screening Criteria by Matrix
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(West) Reservoir (RN3W)(West) Reservoir (RN3W)

Reservoir No. 3Reservoir No. 3
Third EnlargementThird Enlargement

(East) Reservoir (RN3E)(East) Reservoir (RN3E)

City of Donna Water Treatment City of Donna Water Treatment 
Plant Sediment SamplePlant Sediment Sample

Cross Over MainCross Over Main
Canal (COMC)Canal (COMC)
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Figure 1-17.
Concentrations of Total Polychlorinated
Biphenyl Congeners in Sediment in the
Cross Over Main Canal and Water
Treatment Plant

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Cross Over Main Canal
Lower West Main Canal Lined

Sample Locations by Matrix

!( Sediment

Area
Enlarged
Above

Notes
1. Analyte concentrations are reported in milligram(s) per
kilogram.
2. Analyte concentrations shown in green are below Human
Health and Ecological screening criteria.
3. All samples were collected between 0-6 inches below
ground surface, unless otherwise noted.

Abbreviations and Acronyms
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl
TCEQ - Texas Commission on Environmental Quality

Data Qualifier
J - Estimated Value.  The analyte was positively identified
and the associated numerical value is approximate
concentration of the analyte in the sample.

Sample Identification
Sample Depth (if multiple depths): Total PCB Congener Results

Human Health mg/kg
Total PCB Congeners 0.23 TCEQ 2006, 1/10 Non-Carcinogenic Protective Concentration Level for PCBs
Ecological mg/kg
Total PCB Congeners 0.0598 TCEQ 2014, Freshw ater Ecological Benchmark for Total PCBs

SEDIMENT
Human Health and Ecological Screening Criteria by Matrix
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Figure
Fish Concentrations of Aroclor-1254,
Aroclor-1260, and Total P

Congeners

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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Donna Reservoir
Donna Irrigation District - 
Hidalgo County No. 1

2012 Fish Sample Area

2013 Fish Sample Area

2015 Fish Sample Area

2012 Area 1
GAR-104-F
GAR-104-W
LMB-101-F
LMB-101-W

BUF-115-F CAT-118-F
BUF-120-F LMB-121-F
BUF-126-F LMB-122-F
CAR-116-F LMB-123-F
CAR-119-F LMB-124-F
CAR-127-F LMB-125-F
CAT-117-F LMB-128-F

2015 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
CAR-178-F 0.033 U 0.033 U --
CAR-179-F 0.033 U 0.033 U --
CAR-180-F 0.033 U 0.033 U --
CAR-185-F -- -- 0.005 
DRM-173-F 0.033 U 0.033 U --
DRM-174-F 0.032 U 0.032 U --
DRM-175-F 0.032 U 0.032 U --
DRM-184-F -- -- 0.014 J
GAR-181-F 0.95 J 0.83 J --
GAR-182-F 0.83 J 0.76 J --
GAR-183-F 0.033 U 0.13 --
GAR-186-F -- -- 0.41 
LMB-176-F 0.033 U 0.033 U --
WHB-177-F 0.033 U 0.033 U --

2015 Area 5

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
GAR-104-F 0.0042 U 0.0042 U --
GAR-104-W 0.0042 U 0.0042 U --
LMB-101-F 0.0041 U 0.0041 U --
LMB-101-W 0.0042 U 0.0042 U --

2012 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-115-F 0.033 U 0.033 U --
BUF-120-F 0.065 J 0.033 U --
BUF-126-F -- -- 0.016 J
CAR-116-F 0.073 J 0.033 U --
CAR-119-F 0.033 U 0.033 U --
CAR-127-F -- -- 4.5 
CAT-117-F 0.033 U 0.033 U --
CAT-118-F 0.033 U 0.033 U --
LMB-121-F 0.033 U 0.033 U --
LMB-122-F 0.033 U 0.033 U --
LMB-123-F 0.033 U 0.033 U --
LMB-124-F 0.033 U 0.033 U --
LMB-125-F 0.033 U 0.033 U --
LMB-128-F -- -- 0.015 

2015 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
CAR-111-W 0.86 0.042 U --
CAR-111-W -- -- 5.1 
CAT-113-F 0.41 0.0042 U 2.2 
CAT-113-W 0.42 0.0041 U 2.8 
LMB-112-F 0.14 0.0041 U 2.1 
LMB-112-W 0.54 0.0042 U 3 
TIL-114-F 0.66 0.041 U --
TIL-114-W 1.1 0.041 U --

2012 Area 2

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-105-F 1.3 0.083 U --
BUF-105-W 0.12 0.0083 U --
CAR-106-F 0.2 0.0041 U --
CAR-106-W 0.28 0.0083 U --
CAR-111-F 1.4 0.042 U --
CAR-111-F* 0.91 0.042 U --
CAR-111-F -- -- 7.2 
CAR-111-F* -- -- 6.7 

2012 Area 3

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
CAR-115-F 0.0042 U 0.0042 U --
CAR-115-F* 0.0041 U 0.0041 U --
CAR-115-W 0.0042 U 0.0042 U --
CAT-116-F 0.0042 U 0.0042 U --
CAT-116-W 0.0041 U 0.0076 --

2013 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-166-F 0.2 J 0.14 J --
BUF-170-F -- -- 150 
CAR-168-F 0.032 U 0.032 U --
CAR-169-F 0.033 U 0.033 U --
CAT-159-F 0.096 J 0.11 J --
CAT-160-F 0.1 J 0.12 J --
DRM-167-F 0.033 U 0.033 U --
GAR-161-F 0.033 U 0.12 --
GAR-162-F 0.033 U 0.11 --
GAR-165-F 0.033 U 0.085 --
LMB-163-F 0.033 U 0.033 U --
LMB-171-F -- -- 0.18 
LMB-172-F -- -- 0.059 
WHB-164-F 0.033 U 0.033 U --

2015 Area 4

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-153-F 4.5 J 3.6 J --
BUF-158-F -- -- 17 
CAR-150-F 0.039 J 0.037 J --
CAR-152-F 0.033 U 0.033 U --
CAR-154-F 0.061 0.033 U --
CAT-147-F 0.96 J 0.72 J --
CAT-156-F -- -- 4 
GAR-146-F 0.033 U 0.14 J --
GAR-149-F 0.15 J 0.21 J --
GAR-151-F 0.033 U 0.14 J --
LMB-144-F 0.06 J -- --
LMB-145-F 0.093 0.033 U --
LMB-155-F -- -- 0.83 
WHB-148-F 0.033 U 0.033 U --
WHB-157-F -- -- 0.27 

2015 Area 3

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-133-F 0.033 U 0.033 U --
BUF-138-F 0.033 U 0.033 U --
CAR-129-F 0.032 U 0.032 U --
CAR-130-F 0.033 U 0.033 U --
CAR-131-F 0.033 U 0.033 U --
CAR-134-F 0.08 J 0.22 J --
CAR-139-F 0.032 U 0.032 U --
CAT-136-F 0.25 J 0.23 J --
CAT-140-F -- -- 0.0097 
CAT-143-F -- -- 0.015 
LMB-132-F 0.033 U 0.033 U --
LMB-137-F 0.033 U 0.033 U --
LMB-141-F -- -- 0.03 
LMB-142-F -- -- 0.03 
SHD-135-F 0.033 U 0.033 U --

2015 Area 2

Note
An asterisk denotes a duplicate sample.

Abbreviations and Acronyms
"--" - No data
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl
Data Qualifiers
J - Estimated Value.  The analyte was positively
identified and the associated numerical value is
approximate concentration of the analyte in the
sample.
U - Undetected.  The analyte was analyzed for,
but was not detected at a level greater than or
equal to the level of the adjusted quantitation limit
for the sample and method.
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Note:

The siphon plan, profile, and sections shown on this

This figure has been adopted from:
URS Corporation.  2006. Feasibility Study Report,
Donna Reservoir and Canal System, Donna Hidalgo
County, Texas.  Prepared for the Texas Commission on
Environmental Quality.  June.

drawing are based on historic siphon drawings from the
report Inverted Siphon Inspection by Remotely
Operated Vehicle (ASI Marine, 2001), and from 
construction plans entitled Rehabilitation of Irrigation
Facilities - First Lift Main Canal prepared by Sigler, 
Clark & Associates, Weslaco, Texas and dated July
1961. The accuracy of the historic siphon drawings has
not been verified and all information is approximate and
should not be used for design purposes.

Figure

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Note:

SSIP-103-SW
190 pg/L

SIP-350-SW
190 pg/L
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260 pg/L
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320 pg/L SIP-750-SW

410 pg/L SIP-950-SW
740 pg/L

SIP-1350-SW
640 pg/L

SIP-1150-SW
340 pg/L

SIP-1550-SW
1,000* pg/L

NSIP-103-SW
1,700* pg/L
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Figure
Semi-Permeable Membrane Device
Concentrations of

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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Arroyo Colorado Tributary
Siphon (Underground)
Main Canal

Sample Locations by Matrix
Polyoxymethylene
Sediment

Area
Enlarged

Above Location
(Sample Identification)

Surface Water Sediment Pore Water Bulk Sediment 
Surface Water

25 μm CPOM 

Sediment
Pore Water
25 μm CPOM

Surface Water
25 μm Cfree

Sediment
Pore Water
25 μm Cfree

Bulk
Sediment 

Location 01 LWMCU-174-POM-W LWMCU-173-POM-S LWMCU-187-SE-0-6 262.05 167.94 2.91E-04 1.49E-04 75.07
Location 02 LWMCU-176-POM-W LWMCU-175-POM-S LWMCU-188-SE-0-6 441.71 304.16 4.04E-04 3.42E-04 79.50
Location 03 LWMCU-178-POM-W LWMCU-177-POM-S LWMCU-189-SE-0-6 456.69 324.77 4.09E-04 2.95E-04 80.69
Location 04 LWMCU-180-POM-W LWMCU-179-POM-S LWMCU-190-SE-0-6 683.91 1106.06 6.90E-04 1.09E-03 157.26
Location 05 LWMCU-182-POM-W LWMCU-181-POM-S LWMCU-191-SE-0-6 716.35 618.25 6.98E-04 6.65E-04 412.86
Location 07  --  -- MC-126-SE-0-6  --  --  --  -- 37.91
Location 071  --  -- MC-127-SE-0-6  --  --  --  -- 22.42
Location 08  --  -- MC-128-SE-0-6  --  --  --  -- 10.64
Note:
1 f ield duplicate sample
 -- - data unavailable, passive samplers stolen prior to retrieval from the f ield
μm - micrometer
ng/g - nanogram per gram
Cfree  - Freely dissolved concentration
PCB - Polychlorinated biphenyl
POM - Polyoxymethylene

Sample Identification Sum of Detectable PCB Congeners (ng/g)
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Figure .
Ecological Exposure Areas

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014

Legend

Donna Irrigation District - 
Hidalgo County No. 1

Donna Reservoir

Exposure Area 1: Upstream of the Siphon

Exposure Area 2: Arroyo Colorado

Exposure Area 3: LWMCU at the Siphon Exit

Exposure Area 4: LWMCU Downstream of the Siphon

Exposure Area 5: Lined Canals, Reservoirs, and Soil

T X

NM
OK A R

L A

Tulsa

Austin

Dallas

Houston

El Paso
Arlington

Fort Worth

San Antonio

Albuquerque Oklahoma City

Corpus Christi
Gulf

of

Mex i co
Mex ico Site

McAllen

099925



P
at

h:
 \\

lo
ve

to
nf

p\
IT

D
ev

\G
IS

D
at

a\
pr

oj
ec

ts
\T

X
\E

P
A

\D
on

na
R

es
er

vo
ir\

M
X

D
s\

20
15

_R
IF

S
\In

te
rn

al
_E

C
O

_P
C

B
.m

xd

(!(!(!(!(
(!(!(!(

!(!(!(!(
(!(!(!(!(!(!(

!(!(!(!(
!(!(

!(!(

!(!(!(!(!(!(
!(!(

!(!(

!(!(

((

(((((

((

((

!(!(
!(!(!(!(

!(!(!(!(!(!(!(

((!(!(!(((!(!(!(

(!((( ((

!(!(!(!(

!(!(
((

(!(!(!(!(!(!(

!(!(

!(!(!(!(!(

(!(

(!(

!(!(!(!(!(

(!(!(!(

(!(

(!(

(!(!(!(!(((

!(!(!(!(!(!(!(!(!(!((!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(
(!(!(!(!(!(!(

(!(!(!(!((!(

!(!(!(!(!(!(

!(!(
!(!(

(!(

!(!(!(!(!(!(!(!(
!(!(
!(!(!(!(
(!(!(!(

(!(

(!( (!((!(

(!(

(!((!( (!((!((!(!(
!(!((!((!((!(
(!((!(!(!(!((!((!((!(!((!(((!(!((((!((((((!((((((!(!((!((!((!((!(!((!(!(!((!((!(

!(!((((!((!(

!(!(

(!((!(

!(!((((((!(
!(!(((((((
!(!((((!(((

(!(((((
(!((!((!(!(((((((!((!((!((!(!(!(!((!(!((!(

((
(((

!(!(!(!(

!(!(!(!(!(!(!(!(

(((((

(((!(!(

(((!(!(

((

((!(

(((!(!(

((

((((((

((

((

((((((((((((((!(!(((((((((

(((!(!(((

((!(!(!(!(!(
!(!((!(!(!(!(!(

((!(!(!(((!(!(!(
((!(!(!(((!(!(!( (!(((!(!(
(((((

!(!(

!(!(
!(!(

South Alamo

M

Scissors

City of Donna Water Treatment 
Plant Sediment Samples

I

0 2,000 4,000
Feet

Figure 2-1.
Polychlorinated Biphenyls in Sediment, Color 
Coded by Remediation Goals Under 
Consideration

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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EnlargementEnlargement
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Figure .
Fish Samples that Exceed a Recreational
User Fish Consumption Potential Remediation
Goal for 10-4 Cancer Risk

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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Legend

Cross Over Main Canal

Lower West Main Canal Lined

Lower West Main Canal Unlined

Lower East Main Canal

Arroyo Colorado River

Arroyo Colorado Tributary

Siphon (Underground)

Main Canal

Rio Grande River

Donna Reservoir
Donna Irrigation District - 
Hidalgo County No. 1

2012 Fish Sample Area

2013 Fish Sample Area

2015 Fish Sample Area

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
GAR-181-F 0.95 J 0.83 J --
GAR-182-F 0.83 J 0.76 J --

2015 Area 5

2012 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
CAR-127-F -- -- 4.5 

2015 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
CAR-111-W 0.86 0.042 U --
CAR-111-W -- -- 5.1 
CAT-113-F 0.41 0.0042 U 2.2 
CAT-113-W 0.42 0.0041 U 2.8 
LMB-112-F 0.14 0.0041 U 2.1 
LMB-112-W 0.54 0.0042 U 3 
TIL-114-F 0.66 0.041 U --
TIL-114-W 1.1 0.041 U --

2012 Area 2

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-105-F 1.3 0.083 U --
CAR-111-F 1.4 0.042 U --
CAR-111-F* 0.91 0.042 U --
CAR-111-F -- -- 7.2 
CAR-111-F* -- -- 6.7 

2012 Area 3

2013 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-170-F -- -- 150 

2015 Area 4

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-153-F 4.5 J 3.6 J --
BUF-158-F -- -- 17 
CAT-147-F 0.96 J 0.72 J --
CAT-156-F -- -- 4 
LMB-155-F -- -- 0.83 

2015 Area 3

2015 Area 2

Notes
1. 10-4 Fish Tissue Remediation Goal is 0.41 mg/kg.
2. Bold results indicate an exceedance.
3. An asterisk denotes a duplicate sample.
4. Sample IDs with "-F" indicate fish fillets.
5. Sample IDs with "-W" indicate whole body samples.

Abbreviations and Acronyms
"--" - No data
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl

Data Qualifiers
J - Estimated Value.  The analyte was positively
identified and the associated numerical value is
approximate concentration of the analyte in the
sample.
U - Undetected.  The analyte was analyzed for, but
was not detected at a level greater than or equal to
the level of the adjusted quantitation limit for the
sample and method.
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Figure .
Fish Samples that Exceed a Recreational
User Fish Consumption Potential Remediation
Goal for 10-5 Cancer Risk

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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Legend

Cross Over Main Canal

Lower West Main Canal Lined

Lower West Main Canal Unlined

Lower East Main Canal

Arroyo Colorado River

Arroyo Colorado Tributary

Siphon (Underground)

Main Canal

Rio Grande River

Donna Reservoir
Donna Irrigation District - 
Hidalgo County No. 1

2012 Fish Sample Area

2013 Fish Sample Area

2015 Fish Sample Area

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
GAR-181-F 0.95 J 0.83 J --
GAR-182-F 0.83 J 0.76 J --
GAR-183-F 0.033 U 0.13 --
GAR-186-F -- -- 0.41 

2015 Area 5

2012 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-120-F 0.065 J 0.033 U --
CAR-116-F 0.073 J 0.033 U --
CAR-127-F -- -- 4.5 

2015 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
CAR-111-W 0.86 0.042 U --
CAR-111-W -- -- 5.1 
CAT-113-F 0.41 0.0042 U 2.2 
CAT-113-W 0.42 0.0041 U 2.8 
LMB-112-F 0.14 0.0041 U 2.1 
LMB-112-W 0.54 0.0042 U 3 
TIL-114-F 0.66 0.041 U --
TIL-114-W 1.1 0.041 U --

2012 Area 2

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-105-F 1.3 0.083 U --
BUF-105-W 0.12 0.0083 U --
CAR-106-F 0.2 0.0041 U --
CAR-106-W 0.28 0.0083 U --
CAR-111-F 1.4 0.042 U --
CAR-111-F* 0.91 0.042 U --
CAR-111-F -- -- 7.2 
CAR-111-F* -- -- 6.7 

2012 Area 3

2013 Area 1

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-166-F 0.2 J 0.14 J --
BUF-170-F -- -- 150 
CAT-159-F 0.096 J 0.11 J --
CAT-160-F 0.1 J 0.12 J --
GAR-161-F 0.033 U 0.12 --
GAR-162-F 0.033 U 0.11 --
GAR-165-F 0.033 U 0.085 --
LMB-171-F -- -- 0.18 
LMB-172-F -- -- 0.059 

2015 Area 4

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
BUF-153-F 4.5 J 3.6 J --
BUF-158-F -- -- 17 
CAR-154-F 0.061 0.033 U --
CAT-147-F 0.96 J 0.72 J --
CAT-156-F -- -- 4 
GAR-146-F 0.033 U 0.14 J --
GAR-149-F 0.15 J 0.21 J --
GAR-151-F 0.033 U 0.14 J --
LMB-144-F 0.06 J -- --
LMB-145-F 0.093 0.033 U --
LMB-155-F -- -- 0.83 
WHB-157-F -- -- 0.27 

2015 Area 3

Sample ID
Aroclor-1254 
Concentration 

(mg/kg)

Aroclor-1260 
Concentration 

(mg/kg)

PCB 
Concentration 

(mg/kg)
CAR-134-F 0.08 J 0.22 J --
CAT-136-F 0.25 J 0.23 J --

2015 Area 2

Notes
1. 10-5 Fish Tissue Remediation Goal is 0.041 mg/kg.
2. Bold results indicate an exceedance.
3. An asterisk denotes a duplicate sample.
4. Sample IDs with "-F" indicate fish fillets.
5. Sample IDs with "-W" indicate whole body samples.

Abbreviations and Acronyms
"--" - No data
mg/kg - Milligram(s) per kilogram
PCB - Polychlorinated biphenyl

Data Qualifiers
J - Estimated Value.  The analyte was positively
identified and the associated numerical value is
approximate concentration of the analyte in the
sample.
U - Undetected.  The analyte was analyzed for, but
was not detected at a level greater than or equal to
the level of the adjusted quantitation limit for the
sample and method.
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Figure 2-4.
Sediment Remediation Area Based on

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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Figure 2-5.
Sediment Remediation Area Based on

Remedial Investigation/Feasibility Study
Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Data Sources: Esri 2006, 
Texas A&M AgriLife Extension Service 2015, USGS 2014
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Revision:  01

Table 2-1; Page 1 of 1
July 2016

TABLE 2-1
EXPOSURE PARAMETERS USED IN SITE-SPECIFIC PRELIMINARY REMEDIATION GOAL CALCULATIONS

Exposure Parameters Units Adult Subsistence References
Daily Fish Intake

CR (Ingestion Rate) kilogram/meal 0.0263 0.0196 0.0098 0.146 EPA 2000
EF (Exposure Frequency) meals/year 365 365 365 365 EPA 2000
ED (Exposure Duration) years 26 10 4 20 EPA 2011, 2014
BW (Body Weight) kilogram 80 45 15 80 EPA 2011, 2014
ATc (Averaging Time-cancer) days/year 25,550 25,550 25,550 25,550 EPA 1989
ATnc (Averaging Time-noncancer) days/year 9,490 3,650 1,460 7,300 EPA 1989
Note:
U.S. Environmental Protection Agency (EPA).  1989. Risk Assessment Guidance for Superfund, Volume I:  Human Health Evaluation Manual (Part A).   Office of 
Emergency and Remedial Response, EPA/540/1-89/002.  December.

———.  2011. Exposure Factors Handbook:  2011 Edition .  Office of Research and Development, EPA/600/R-090/052F.  September.
———.  2014. Human Health Evaluation Manual, Supplemental Guidance:  Update of Standard Default Exposure Factors .  Office of Solid Waste and Emergency 
Response, OSWER Directive 9200.1-120.  February 6.

Adolescent
(ages 6 to 16)

Child
(ages 2 to 6)

———.  2000. Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories, Volume 2: Risk Assessment and Fish Consumption Limits, Third Edition .
Office of Science and Technology, Office of Water.  EPA-823-B-00-008.

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Cancer Non-Cancer Acceptable risk = 1.0E-06
Acceptable HI = 1

Receptor For Non-Cancer

Adult 1.22E-04 3.29E-04
Adolescent 6.22E-05 4.36E-04
Child 3.73E-05 6.53E-04 For Cancer
Subsistence 5.21E-04 1.83E-03

Preliminary Cancer Remediation Goal Preliminary Non-Cancer Remediation Goal
Oral Ingestion Ingestion

CSFo RfDo Adult Adolescent Child Subsistence Adult Adolescent Child Subsistence
CAS No. (mg/kg-day)-1 (mg/kg-day) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Total PCBs 11097-69-1 2.00E+00 NA 4.09E-03 8.04E-03 1.34E-02 9.59E-04 NA NA NA NA 4.1E-03

Bioaccumulation Factor = BAF = Geometric Mean Fish Concentration / Geometric Mean Sediment Concentration

Sediment Preliminary Remediation Level (mg/kg) = Cfish (mg/kg) / BAF

Total PCBs 11097-69-1

Note:

ATc - Averaging Time-cancer
ATnc - Averaging Time-noncancer EF - Exposure Frequency
BAF - Bioaccumulation Factor HI - Hazard Index
BW - Body Weight mg/kg - milligram per kilogram
Cfish - Preliminary Remediation Level for fish tissue NA - Not Applicable
CR - Ingestion Rate PCBs - Polychlorinated Biphenyls
CSFo - Cancer Slope Factor RfDo - Reference Dose
ED - Exposure Duration Total PCBs - Either the sum of PCBs as Aroclors or the sum of PCB congeners

TABLE 2-2
CALCULATIONS FOR SITE-SPECIFIC FISH TISSUE AND SEDIMENT PRELIMINARY REMEDIATION GOALS

CARCINOGENIC RISK 1 × 10-6, NON-CARCINOGENIC RISK HI = 1

Ingestion 
intake 

variable

Ingestion 
intake 

variable
Preliminary Remediation 

Level (mg/kg) = 
[Target HI x ATnc x BW]

[CR x EF x ED x (1/RfDo)]

Preliminary Remediation 
Level (mg/kg) = 

[Target Risk x ATc x BW]
[CR x EF x ED x (CSFo)]

Fish Tissue Selected 
Preliminary 

Remediation Goals1

(Cfish  mg/kg)
Chemical of 

Concern

1 Selected Preliminary Remediation Goal not selected from the Subsistence Fisher due to the high exposures expected.

BAF (mg/kg wet weight organism/
mg/kg dry weight sediment)

Sediment Preliminary Remediation Goal 
at 10-6 risk (mg/kg)

3.70E-01 3.88E-02 9.54E+00 4.3E-04

Chemical of 
Concern CAS No.

Geometric Mean Fish 
Concentration (mg/kg)

Geometric Mean Sediment 
Concentration (mg/kg)

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Cancer Non-Cancer Acceptable risk = 1.0E-05
Acceptable HI = 1

Receptor For Non-Cancer

Adult 1.22E-04 3.29E-04
Adolescent 6.22E-05 4.36E-04
Child 3.73E-05 6.53E-04 For Cancer
Subsistence 5.21E-04 1.83E-03

Preliminary Non-Cancer Remediation Goal
Oral Ingestion Ingestion

CSFo RfDo Adult Adolescent Child Subsistence Adult Adolescent Child Subsistence
CAS No. (mg/kg-day)-1 (mg/kg-day) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Total PCBs 11097-69-1 2.00E+00 NA 4.09E-02 8.04E-02 1.34E-01 9.59E-03 NA NA NA NA 4.1E-02

Bioaccumulation Factor = BAF = Geometric Mean Fish Concentration / Geometric Mean Sediment Concentration

Sediment Preliminary Remediation Level (mg/kg) = Cfish (mg/kg) / BAF

Total PCBs 11097-69-1

Note:

ATc - Averaging Time-cancer
ATnc - Averaging Time-noncancer EF - Exposure Frequency
BAF - Bioaccumulation Factor HI - Hazard Index
BW - Body Weight mg/kg - milligram per kilogram
Cfish  - Preliminary Remediation Level for fish tissue NA - Not Applicable
CR - Ingestion Rate PCBs - Polychlorinated Biphenyls
CSFo - Cancer Slope Factor RfDo - Reference Dose
ED - Exposure Duration Total PCBs - Either the sum of PCBs as Aroclors or the sum of PCB congeners

TABLE 2-3
CALCULATIONS FOR SITE-SPECIFIC FISH TISSUE AND SEDIMENT PRELIMINARY REMEDIATION GOALS

CARCINOGENIC RISK 1 × 10-5, NON-CARCINOGENIC RISK HI = 1

Ingestion 
intake 

variable

Ingestion 
intake 

variable
Preliminary Remediation 

Level (mg/kg) = 
[Target HI x ATnc x BW]

[CR x EF x ED x (1/RfDo)]

Preliminary Remediation 
Level (mg/kg) = 

[Target Risk x ATc x BW]
[CR x EF x ED x (CSFo)]

Fish Tissue Selected 
Preliminary 

Remediation Goals1

(Cfish  mg/kg)
Chemical of 

Concern

Preliminary Cancer Remediation Goal 

1 Selected Preliminary Remediation Goal not selected from the Subsistence Fisher due to the high exposures expected.

BAF (mg/kg wet weight organism/
mg/kg dry weight sediment)

Sediment Preliminary Remediation Goal 
at 10-5 risk (mg/kg)

3.70E-01 3.88E-02 9.54E+00 4.3E-03

Chemical of 
Concern CAS No.

Geometric Mean Fish 
Concentration (mg/kg)

Geometric Mean Sediment 
Concentration (mg/kg)

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Cancer Non-Cancer Acceptable risk = 1.0E-04
Acceptable HI = 1

Receptor For Non-Cancer

Adult 1.22E-04 3.29E-04
Adolescent 6.22E-05 4.36E-04
Child 3.73E-05 6.53E-04 For Cancer
Subsistence 5.21E-04 1.83E-03

Preliminary Cancer Remediation Goal Preliminary Non-Cancer Remediation Goal
Oral Ingestion Ingestion

CSFo RfDo Adult Adolescent Child Subsistence Adult Adolescent Child Subsistence
CAS No. (mg/kg-day)-1 (mg/kg-day) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Total PCBs 11097-69-1 2.00E+00 NA 4.09E-01 8.04E-01 1.34E+00 9.59E-02 NA NA NA NA 4.1E-01

Bioaccumulation Factor = BAF = Geometric Mean Fish Concentration / Geometric Mean Sediment Concentration

Sediment Preliminary Remediation Level (mg/kg) = Cfish (mg/kg) / BAF

Total PCBs 11097-69-1

Note:

ATc - Averaging Time-cancer
ATnc - Averaging Time-noncancer EF - Exposure Frequency
BAF - Bioaccumulation Factor HI - Hazard Index
BW - Body Weight mg/kg - milligram per kilogram
Cfish - Preliminary Remediation Level for fish tissue NA - Not Applicable
CR - Ingestion Rate PCBs - Polychlorinated Biphenyls
CSFo - Cancer Slope Factor RfDo - Reference Dose
ED - Exposure Duration Total PCBs - Either the sum of PCBs as Aroclors or the sum of PCB congeners

TABLE 2-4
CALCULATIONS FOR SITE-SPECIFIC FISH TISSUE AND SEDIMENT PRELIMINARY REMEDIATION GOALS

CARCINOGENIC RISK 1 × 10-4, NON-CARCINOGENIC RISK HI = 1

Ingestion 
intake 

variable

Ingestion 
intake 

variable
Preliminary Remediation 

Level (mg/kg) = 
[Target HI x ATnc x BW]

[CR x EF x ED x (1/RfDo)]

Preliminary Remediation 
Level (mg/kg) = 

[Target Risk x ATc x BW]
[CR x EF x ED x (CSFo)]

Fish Tissue Selected 
Preliminary 

Remediation Goals1

(Cfish  mg/kg)
Chemical of 

Concern

1 Selected Preliminary Remediation Goal not selected from the Subsistence Fisher due to the high exposures expected.

BAF (mg/kg wet weight organism/
mg/kg dry weight sediment)

Sediment Preliminary Remediation Goal 
at 10-4 risk (mg/kg)

3.70E-01 3.88E-02 9.54E+00 4.3E-02

Chemical of 
Concern CAS No.

Geometric Mean Fish 
Concentration (mg/kg)

Geometric Mean Sediment 
Concentration (mg/kg)

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Cancer Non-Cancer Acceptable risk = 1.0E-04
Acceptable HI = 1

Receptor For Non-Cancer

Adult 1.22E-04 3.29E-04
Adolescent 6.22E-05 4.36E-04
Child 3.73E-05 6.53E-04 For Cancer
Subsistence 5.21E-04 1.83E-03

Preliminary Cancer Remediation Goal Preliminary Non-Cancer Remediation Goal
Oral Ingestion Ingestion

CSFo RfDo Adult Adolescent Child Subsistence Adult Adolescent Child Subsistence
CAS No. (mg/kg-day)-1 (mg/kg-day) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Aroclor-1254 11097-69-1 2.00E+00 2.00E-05 4.09E-01 8.04E-01 1.34E+00 9.59E-02 6.08E-02 4.59E-02 3.06E-02 1.10E-02 3.1E-02

Bioaccumulation Factor = BAF = Geometric Mean Fish Concentration / Geometric Mean Sediment Concentration

Sediment Preliminary Remediation Level (mg/kg) = Cfish (mg/kg) / BAF

Aroclor-1254 11097-69-1

Note:

ATc - Averaging Time-cancer
ATnc - Averaging Time-noncancer
BAF - Bioaccumulation Factor EF - Exposure Frequency
BW - Body Weight HI - Hazard Index
Cfish - Preliminary Remediation Level for fish tissue mg/kg - milligram per kilogram
CR - Ingestion Rate PCBs - Polychlorinated Biphenyls
CSFo - Cancer Slope Factor RfDo - Reference Dose
ED - Exposure Duration Total PCBs - Either the sum of PCBs as Aroclors or the sum of PCB congeners

TABLE 2-5
CALCULATIONS FOR SITE-SPECIFIC FISH TISSUE AND SEDIMENT PRELIMINARY REMEDIATION GOALS

USING AROCLOR-1254

Ingestion
intake

variable

Ingestion
intake

variable
Preliminary Remediation 

Level (mg/kg) = 
[Target HI x ATnc x BW]
[CR x EF x ED x (1/RfDo)]

Preliminary Remediation 
Level (mg/kg) = 

[Target Risk x ATc x BW]
[CR x EF x ED x (CSFo)]

Fish Tissue Selected 
Preliminary 

Remediation Goals1

(Cfish  mg/kg)
Chemical of 

Concern

1 Selected Preliminary Remediation Goal not selected from the Subsistence Fisher due to the high exposures expected.

BAF (mg/kg wet weight organism/
mg/kg dry weight sediment)

Sediment Preliminary Remediation Goal 
at Hazard Index = 1.0 (mg/kg)

3.70E-01 3.88E-02 9.54E+00 3.2E-03

Chemical of 
Concern CAS No.

Geometric Mean Fish 
Concentration (mg/kg)

Geometric Mean Sediment 
Concentration (mg/kg)

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Sample Identification Analyte Matrix Result (mg/kg)
BUF-105-F TOTAL PCB AROCLORS Fish Fillet 1.55
BUF-153-F TOTAL PCB AROCLORS Fish Fillet 8.22
BUF-166-F TOTAL PCB AROCLORS Fish Fillet 0.46
CAR-106-F TOTAL PCB AROCLORS Fish Fillet 0.21
CAR-111-F TOTAL PCB AROCLORS Fish Fillet 1.53
CAR-150-F TOTAL PCB AROCLORS Fish Fillet 0.19
CAR-152-F TOTAL PCB AROCLORS Fish Fillet 0.15
CAR-154-F TOTAL PCB AROCLORS Fish Fillet 0.19
CAR-168-F TOTAL PCB AROCLORS Fish Fillet 0.14
CAR-169-F TOTAL PCB AROCLORS Fish Fillet 0.15
CAR-178-F TOTAL PCB AROCLORS Fish Fillet 0.15
CAR-179-F TOTAL PCB AROCLORS Fish Fillet 0.15
CAR-180-F TOTAL PCB AROCLORS Fish Fillet 0.15
CAT-113-F TOTAL PCB AROCLORS Fish Fillet 0.42
CAT-147-F TOTAL PCB AROCLORS Fish Fillet 1.79
CAT-159-F TOTAL PCB AROCLORS Fish Fillet 0.32
CAT-160-F TOTAL PCB AROCLORS Fish Fillet 0.34
DRM-167-F TOTAL PCB AROCLORS Fish Fillet 0.15
DRM-173-F TOTAL PCB AROCLORS Fish Fillet 0.15
DRM-174-F TOTAL PCB AROCLORS Fish Fillet 0.14
DRM-175-F TOTAL PCB AROCLORS Fish Fillet 0.14
GAR-146-F TOTAL PCB AROCLORS Fish Fillet 0.27
GAR-149-F TOTAL PCB AROCLORS Fish Fillet 0.48
GAR-151-F TOTAL PCB AROCLORS Fish Fillet 0.27
GAR-161-F TOTAL PCB AROCLORS Fish Fillet 0.25
GAR-162-F TOTAL PCB AROCLORS Fish Fillet 0.24
GAR-165-F TOTAL PCB AROCLORS Fish Fillet 0.22
GAR-181-F TOTAL PCB AROCLORS Fish Fillet 1.90
GAR-182-F TOTAL PCB AROCLORS Fish Fillet 1.71
GAR-183-F TOTAL PCB AROCLORS Fish Fillet 0.26
LMB-112-F TOTAL PCB AROCLORS Fish Fillet 0.15
LMB-144-F TOTAL PCB AROCLORS Fish Fillet 0.06
LMB-145-F TOTAL PCB AROCLORS Fish Fillet 0.23
LMB-163-F TOTAL PCB AROCLORS Fish Fillet 0.15
LMB-176-F TOTAL PCB AROCLORS Fish Fillet 0.15
TIL-114-F TOTAL PCB AROCLORS Fish Fillet 0.78
WHB-148-F TOTAL PCB AROCLORS Fish Fillet 0.15
WHB-164-F TOTAL PCB AROCLORS Fish Fillet 0.15
WHB-177-F TOTAL PCB AROCLORS Fish Fillet 0.15
BUF-158-F TOTAL PCB CONGENERS Fish Fillet 16.95
BUF-170-F TOTAL PCB CONGENERS Fish Fillet 151.30
CAR-111-F TOTAL PCB CONGENERS Fish Fillet 7.21
CAR-185-F TOTAL PCB CONGENERS Fish Fillet 0.01
CAT-113-F TOTAL PCB CONGENERS Fish Fillet 2.18
CAT-156-F TOTAL PCB CONGENERS Fish Fillet 4.01
DRM-184-F TOTAL PCB CONGENERS Fish Fillet 0.01

TABLE 2-6
SAMPLES USED IN CALCULATION OF THE GEOMETRIC MEAN OF FISH FILLET CONCENTRATIONS, 

NONDETECT RESULTS VALUED AT 0.5 REPORTING LIMIT

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Sample Identification Analyte Matrix Result (mg/kg)

TABLE 2-6
SAMPLES USED IN CALCULATION OF THE GEOMETRIC MEAN OF FISH FILLET CONCENTRATIONS, 

NONDETECT RESULTS VALUED AT 0.5 REPORTING LIMIT

GAR-186-F TOTAL PCB CONGENERS Fish Fillet 0.42
LMB-112-F TOTAL PCB CONGENERS Fish Fillet 2.11
LMB-155-F TOTAL PCB CONGENERS Fish Fillet 0.85
LMB-171-F TOTAL PCB CONGENERS Fish Fillet 0.18
LMB-172-F TOTAL PCB CONGENERS Fish Fillet 0.06
WHB-157-F TOTAL PCB CONGENERS Fish Fillet 0.28

Geometric Mean TOTAL PCB (ND=0.5) 0.37

Note:
Nondetect results valued at 0.5 times the reporting limit.
PCB - polychlorinated biphenyl
mg/kg - milligram per kilogram
The geometric mean fish concentration is based upon the following:
   1. All fish tissue results for total PCB congeners were selected from the dataset.
   2. If total PCB Congeners were not analyzed for a given fish tissue sample, then the total PCB Aroclor result was selected.
   3. If both PCB Congeners and Aroclors were analyzed for a given fish tissue sample, only the total PCB congeners were selected.

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Sample Identification Analyte Matrix Result (mg/kg)
LEMC-101-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LEMC-102-SE-0-6 TOTAL PCB AROCLORS Sediment 0.05
LEMC-103-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LEMC-104-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LEMC-105-SE-0-6 TOTAL PCB AROCLORS Sediment 0.04
LEMC-106-SE-0-6 TOTAL PCB AROCLORS Sediment 0.05
LEMC-107-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LEMC-108-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-101-SE-0-6 TOTAL PCB AROCLORS Sediment 0.62
LWMCU-101-SE-6-12 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-102-SE-0-6 TOTAL PCB AROCLORS Sediment 0.35
LWMCU-102-SE-6-12 TOTAL PCB AROCLORS Sediment 0.12
LWMCU-103-SE-0-6 TOTAL PCB AROCLORS Sediment 0.10
LWMCU-103-SE-6-12 TOTAL PCB AROCLORS Sediment 0.07
LWMCU-104-SE-0-6 TOTAL PCB AROCLORS Sediment 0.03
LWMCU-104-SE-6-12 TOTAL PCB AROCLORS Sediment 0.09
LWMCU-105-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-105-SE-6-12 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-106-SE-0-6 TOTAL PCB AROCLORS Sediment 0.11
LWMCU-106-SE-12-20 TOTAL PCB AROCLORS Sediment 0.19
LWMCU-106-SE-6-12 TOTAL PCB AROCLORS Sediment 0.18
LWMCU-107-SE-0-6 TOTAL PCB AROCLORS Sediment 0.04
LWMCU-108-SE-0-6 TOTAL PCB AROCLORS Sediment 0.04
LWMCU-109-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-110-SE-0-6 TOTAL PCB AROCLORS Sediment 0.06
LWMCU-111-SE-0-6 TOTAL PCB AROCLORS Sediment 0.28
LWMCU-112-SE-0-6 TOTAL PCB AROCLORS Sediment 0.34
LWMCU-113-SE-0-6 TOTAL PCB AROCLORS Sediment 0.21
LWMCU-114-SE-0-6 TOTAL PCB AROCLORS Sediment 1.85
LWMCU-115-SE-0-6 TOTAL PCB AROCLORS Sediment 1.10
LWMCU-117-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-118-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-119-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-120-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-121-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-122-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-123-SE-0-6 TOTAL PCB AROCLORS Sediment 0.04
LWMCU-123-SE-6-12 TOTAL PCB AROCLORS Sediment 0.07
LWMCU-124-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-125-SE-0-6 TOTAL PCB AROCLORS Sediment 0.03
LWMCU-126-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-127-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02

TABLE 2-7
SAMPLES USED IN CALCULATIONS OF THE GEOMETRIC MEAN OF SEDIMENT 
CONCENTRATIONS, NONDETECT RESULTS VALUED AT 0.5 REPORTING LIMIT

Donna Reservoir and Canal System
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Sample Identification Analyte Matrix Result (mg/kg)

TABLE 2-7
SAMPLES USED IN CALCULATIONS OF THE GEOMETRIC MEAN OF SEDIMENT 
CONCENTRATIONS, NONDETECT RESULTS VALUED AT 0.5 REPORTING LIMIT

LWMCU-128-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-129-SE-0-6 TOTAL PCB AROCLORS Sediment 0.22
LWMCU-130-SE-0-6 TOTAL PCB AROCLORS Sediment 0.12
LWMCU-130-SE-6-12 TOTAL PCB AROCLORS Sediment 0.14
LWMCU-131-SE-0-6 TOTAL PCB AROCLORS Sediment 0.10
LWMCU-132-SE-0-6 TOTAL PCB AROCLORS Sediment 0.04
LWMCU-133-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-134-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-135-SE-0-6 TOTAL PCB AROCLORS Sediment 0.14
LWMCU-135-SE-6-12 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-136-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-137-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-138-SE-0-6 TOTAL PCB AROCLORS Sediment 0.36
LWMCU-139-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-140-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-141-SE-0-6 TOTAL PCB AROCLORS Sediment 0.10
LWMCU-141-SE-6-12 TOTAL PCB AROCLORS Sediment 0.35
LWMCU-142-SE-0-6 TOTAL PCB AROCLORS Sediment 0.28
LWMCU-143-SE-0-6 TOTAL PCB AROCLORS Sediment 0.54
LWMCU-144-SE-0-6 TOTAL PCB AROCLORS Sediment 0.25
LWMCU-145-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-146-SE-0-6 TOTAL PCB AROCLORS Sediment 3.93
LWMCU-147-SE-0-6 TOTAL PCB AROCLORS Sediment 0.23
LWMCU-148-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-149-SE-0-6 TOTAL PCB AROCLORS Sediment 0.04
LWMCU-149-SE-12-18 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-149-SE-6-12 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-150-SE-0-6 TOTAL PCB AROCLORS Sediment 0.04
LWMCU-151-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-153-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-153-SE-12-18 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-153-SE-18-23 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-153-SE-6-12 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-154-SE-0-6 TOTAL PCB AROCLORS Sediment 0.07
LWMCU-154-SE-12-18 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-154-SE-18-19 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-154-SE-6-12 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-155-SE-0-6 TOTAL PCB AROCLORS Sediment 0.03
LWMCU-155-SE-12-18 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-155-SE-6-12 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-156-SE-0-6 TOTAL PCB AROCLORS Sediment 0.05
LWMCU-156-SE-6-9 TOTAL PCB AROCLORS Sediment 0.01
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TABLE 2-7
SAMPLES USED IN CALCULATIONS OF THE GEOMETRIC MEAN OF SEDIMENT 
CONCENTRATIONS, NONDETECT RESULTS VALUED AT 0.5 REPORTING LIMIT

LWMCU-156-SE-9-11 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-157-SE-0-2 TOTAL PCB AROCLORS Sediment 0.33
LWMCU-157-SE-2-6 TOTAL PCB AROCLORS Sediment 0.02
LWMCU-158-SE-0-6 TOTAL PCB AROCLORS Sediment 0.07
LWMCU-158-SE-12-15 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-158-SE-6-12 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-159-SE-0-3 TOTAL PCB AROCLORS Sediment 0.74
LWMCU-159-SE-3-6 TOTAL PCB AROCLORS Sediment 0.07
LWMCU-159-SE-6-7 TOTAL PCB AROCLORS Sediment 0.05
LWMCU-160-SE-0-6 TOTAL PCB AROCLORS Sediment 11.39
LWMCU-160-SE-6-9 TOTAL PCB AROCLORS Sediment 0.11
LWMCU-160-SE-9-10 TOTAL PCB AROCLORS Sediment 0.09
LWMCU-167-SE-0-5 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-168-SE-0-3 TOTAL PCB AROCLORS Sediment 0.01
LWMCU-170-SE-0-1 TOTAL PCB AROCLORS Sediment 0.68
LWMCU-170-SE-1-1.5 TOTAL PCB AROCLORS Sediment 0.44
LWMCU-171-SE-0-6 TOTAL PCB AROCLORS Sediment 0.11
LWMCU-172-SE-0-6 TOTAL PCB AROCLORS Sediment 0.19
RN3E-101-SE-0-6 TOTAL PCB AROCLORS Sediment 0.03
RN3E-102-SE-0-6 TOTAL PCB AROCLORS Sediment 0.05
RN3E-103-SE-0-6 TOTAL PCB AROCLORS Sediment 0.05
RN3E-104-SE-0-6 TOTAL PCB AROCLORS Sediment 0.04
RN3E-105-SE-0-6 TOTAL PCB AROCLORS Sediment 0.03
RN3W-101-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
RN3W-101-SE-6-12 TOTAL PCB AROCLORS Sediment 0.01
RN3W-102-SE TOTAL PCB AROCLORS Sediment 0.01
RN3W-102-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
RN3W-103-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
RN3W-103-SE-6-12 TOTAL PCB AROCLORS Sediment 0.03
RN3W-104-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
RN3W-105-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
RN3W-106-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
RN3W-107-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
RN3W-108-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
COMC-101-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
COMC-103-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
COMC-104-SE-0-6 TOTAL PCB AROCLORS Sediment 0.00
COMC-105-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
COMC-106-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
COMC-107-SE-0-6 TOTAL PCB AROCLORS Sediment 0.02
COMC-108-SE-0-6 TOTAL PCB AROCLORS Sediment 0.03
COMC-109-SE-0-6 TOTAL PCB AROCLORS Sediment 0.01
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TABLE 2-7
SAMPLES USED IN CALCULATIONS OF THE GEOMETRIC MEAN OF SEDIMENT 
CONCENTRATIONS, NONDETECT RESULTS VALUED AT 0.5 REPORTING LIMIT

Geometric Mean TOTAL PCB AROCLORS Sediment 0.039

Note:
Nondetect results valued at 0.5 the reporting limit.
PCB - polychlorinated biphenyl
mg/kg - milligram per kilogram

down gradient of the siphon (i.e., LEMC, LWMCU, RN3E, RN3W, and COMC).
The geometric mean for sediment within the site is based upon the total Aroclor results for all sediment samples collected
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Bioaccumulation
Factor

(mg/kg wet wt. 
fish tissue)/ (mg/kg 
dry wt. sediment)2

Fish Tissue 
Concentration

(mg/kg wet wt.)
Dose from Fish
(mg/kg bw-day)

NOAEL 0.18 0.000220 4.1 0.36 0.18 0.18 0.09
LOAEL 1.80 0.002196 4.1 3.60 1.80 1.80 0.88
NOAEL-LOAEL midpoint 0.990 0.001208 4.1 1.98 0.99 0.990 0.483
NOAEL 0.01 0.000012 4.1 0.05 0.01 0.01 0.01
LOAEL 0.10 0.000123 4.1 0.53 0.10 0.10 0.13
NOAEL-LOAEL midpoint 0.055 0.000068 4.1 0.29 0.05 0.055 0.071

BAF - bioaccumulation factor 
bw - body weight
EPA - U.S. Environmental Protection Agency
LOAEL - lowest observed adverse effect level
mg/kg - milligram per kilogram
NOAEL - no observed adverse effect level 
PCB - polychlorinated biphenyl
Center for Health Promotion 
wt. - weight

Belted Kingfisher 
(Small Piscivorous Bird)

Dose-based
Toxicity Value

(mg/kg bw-day)1

Dose Calculation for Piscivorous Receptors

Sediment
Preliminary

Remediation Goal
for General 

Populations of 
Piscivorous
Receptors

(mg/kg dry wt.)

TABLE 2-8
DEVELOPMENT OF TOTAL POLYCHLORINATED BIPHENYL PRELIMINARY REMEDIATION GOALS IN SEDIMENT FOR WILDLIFE

Belted Kingfisher exposure factors include the following:
     0.15 kg body weight (average of reported mean adult breeding weights from EPA 1993)
     0.13 kg dry wt./kg-day food ingestion rate converted assuming 75 percent prey moisture (USACHPPM 2004)
     0.50 kg wet wt./kg-day food ingested rate from EPA (1993)
     2 percent incidental sediment ingestion rate as total mass of diet utilized (Sample and Suter 1994)
River Otter exposure factors include the following:
     7.99 kg body weight (average of reported adult weights from EPA 1993)
     0.048 kg dry wt./kg-day food ingestion rate (from EPA 1993, calculated using allometric equation)
     0.19 kg wet wt./kg-day food ingested rate converted assuming 75 percent prey moisture (USACHPPM 2004)
     2 percent incidental sediment ingestion rate as total mass of diet utilized (Sample and Suter 1994)

Receptor Level of Effect

River Otter 
(Piscivorous Mammal)

Note:
1 NOAEL and LOAEL values for Aroclor-1248 (mammal) and Aroclor-1254 (bird) from Sample et al. 1996.
The midpoint was calculated with the following equation: midpoint = NOAEL + [(LOAEL-NOAEL)/2].
2 The BAF was calculated with the following equation: BAF = fish tissue concentration/sediment concentration.  The geometric mean total PCB congener concentration of whole body fish tissue 
north/downstream of the siphon (mg/kg wet wt.) was utilized for fish tissue and the geometric mean total PCB Aroclor concentration of sediment north/downstream of the siphon (mg/kg dry wt.) was utilized 
for sediment.

Dose from 
Sediment

(mg/kg bw-day)

Dose from Food

Total Dose
(mg/kg bw-day)
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Sample Identification Analyte Matrix Result (mg/kg)
BF-BUF-SG2-W2 TOTAL PCB CONGENERS Whole Fish 0.12
BF-BUF-SG3-W1 TOTAL PCB CONGENERS Whole Fish 0.11
CAR-111-W TOTAL PCB CONGENERS Whole Fish 5.09
CAT-113-W TOTAL PCB CONGENERS Whole Fish 2.79
LMB-112-W TOTAL PCB CONGENERS Whole Fish 2.97
P-DRUM-SG2-W2 TOTAL PCB CONGENERS Whole Fish 0.04
P-GAR-SG3-W1 TOTAL PCB CONGENERS Whole Fish 0.11
SC-CAT-SG2-W4 TOTAL PCB CONGENERS Whole Fish 0.02
SC-CAT-SG3-W4 TOTAL PCB CONGENERS Whole Fish 0.08
BF-BUF-SG2-W1 TOTAL PCB AROCLORS Whole Fish 0.04
BF-CARP-SG2-W1 TOTAL PCB AROCLORS Whole Fish 0.06
BF-CARP-SG2-W2 TOTAL PCB AROCLORS Whole Fish 0.02
BF-CARP-SG3-W1 TOTAL PCB AROCLORS Whole Fish 0.01
BF-CARP-SG3-W2 TOTAL PCB AROCLORS Whole Fish 0.04
BF-EEL-SG2-W1 TOTAL PCB AROCLORS Whole Fish 0.04
BUF-105-W TOTAL PCB AROCLORS Whole Fish 0.12
CAR-106-W TOTAL PCB AROCLORS Whole Fish 0.28
P-LMB-SG2-W2 TOTAL PCB AROCLORS Whole Fish 0.04
P-LMB-SG3-W2 TOTAL PCB AROCLORS Whole Fish 0.07
SC-CAT-SG2-W3 TOTAL PCB AROCLORS Whole Fish 0.06
TIL-114-W TOTAL PCB AROCLORS Whole Fish 1.10

Geometric Mean TOTAL PCB (ND=0) Whole Fish 0.12

Note:
PCB - polychlorinated biphenyl
mg/kg - milligram per kilogram

1.       All fish whole body results for total PCB Congeners were selected from the dataset.
2.       If total PCB Congeners were not analyzed for a given fish sample, than the total PCB Aroclor result was selected.
3.       If both PCB Congeners and Aroclors were analyzed for a given fish sample, only the total PCB Congeners were selected.

TABLE 2-9
SAMPLES USED IN CALCULATION OF THE GEOMETRIC MEAN OF WHOLE FISH CONCENTRATIONS

The geometric mean whole body fish concentration is based upon the following:
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Bioaccumulation
Factor

(mg/kg wet wt. 
fish tissue)/ (mg/kg 
dry wt. sediment)2

Prey Tissue 
Concentration

(mg/kg wet wt.)
Dose from Prey
(mg/kg bw-day)

Bioaccumulation
Factor

(mg/kg wet wt. 
fish tissue)/ (mg/kg 
dry wt. sediment)2

Prey Tissue 
Concentration

(mg/kg wet wt.)
Dose from Plants
(mg/kg bw-day)

Belted Kingfisher, Surrogate Receptor for Interior Least Tern
NOAEL 0.18 0.00022 4.1 0.36 0.18 -- -- -- 0.18 0.088
Raccoon (benthos and vegetation), Surrogate Receptor for Coues' Rice Rat
NOAEL 0.01 0.000000 4.5 0.10 0.01 0.008 0.000 0.00000 0.01 0.023
Note:

BAF - bioaccumulation factor bw - body weight
EPA - U.S. Environmental Protection Agency LOAEL - lowest observed adverse effect level
mg/kg - milligram per kilogram NOAEL - no observed adverse effect level 
PCB - polychlorinated biphenyl USACHPPM - U.S. Army Center for Health Promotion and Preventative Medicine
wt. - weight

Dose from Plants

Total Dose
(mg/kg bw-day)

1 NOAEL values for Aroclor-1248 (mammal) and Aroclor-1254 (bird) from Sample et al. 1996.
2 The prey BAFs were calculated with the following equation: BAF = tissue concentration/sediment concentration.  The geometric mean total PCB congener concentrations of tissue north/downstream of the siphon (mg/kg wet wt.) were utilized for tissue 
and the geometric mean total PCB Aroclor concentration of sediment north/downstream of the siphon (mg/kg dry wt.) was utilized for sediment.  The total PCBs uptake factor for plants based on the log Kow for total PCBs of 6.24 and the regression for 
plant uptake from Travis and Arms (1988).

Belted Kingfisher exposure factors include the following:
     0.15 kg body weight (average of reported mean adult breeding weights from EPA 1993)
     0.13 kg dry wt./kg-day food ingestion rate converted assuming 75 percent prey moisture (USACHPPM 2004)
     0.50 kg wet wt./kg-day food ingested rate from EPA (1993)
     2 percent incidental sediment ingestion rate as total mass of diet utilized (Sample and Suter 1994)

Raccoon exposure factors include the following:
     5.78 kg body weight (average of adult male and female weights given throughout year from EPA 1993)
     0.048 kg dry wt./kg-day food ingestion rate (from EPA 1993, calculated using allometric equation)
     0.19 kg wet wt./kg-day food ingested rate converted assuming 75 percent prey moisture (USACHPPM 2004)
     9.4 percent incidental sediment ingestion rate as total mass of diet utilized (Beyer et al. 1994)

Level of Effect

Dose-based
Toxicity Value

(mg/kg bw-day)1

TABLE 2-10
DEVELOPMENT OF TOTAL POLYCHLORINATED BIPHENYL PRELIMINARY REMEDIATION GOALS IN SEDIMENT FOR 

WILDLIFE THREATENED AND ENDANGERED SPECIES

Dose Calculation

Sediment Preliminary 
Remediation Goal

for Threatened and  Endangered 
Wildlife

(mg/kg dry wt.)

Dose from 
Sediment

(mg/kg bw-day)

Dose from Benthos/Fish
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Sample Identification Analyte Matrix Result (mg/kg)
MOL-101-TTP-A TOTAL PCB CONGENERS Mollusk Tissue 0.47
MOL-102-TTP-A TOTAL PCB CONGENERS Mollusk Tissue 0.60
MOL-102-TTP-B TOTAL PCB CONGENERS Mollusk Tissue 0.04
MOL-103-TSM-A TOTAL PCB CONGENERS Mollusk Tissue 0.43
MOL-103-TTP-A TOTAL PCB CONGENERS Mollusk Tissue 0.05
MOL-104-TSM-A TOTAL PCB CONGENERS Mollusk Tissue 0.44
MOL-104-TSM-B TOTAL PCB CONGENERS Mollusk Tissue 0.04
MOL-104-TTP-A TOTAL PCB CONGENERS Mollusk Tissue 0.05
MOL-107-TSM-A TOTAL PCB CONGENERS Mollusk Tissue 1.55
MOL-107-TSM-B TOTAL PCB CONGENERS Mollusk Tissue 0.19
MOL-107-TTP-A TOTAL PCB CONGENERS Mollusk Tissue 0.07
MOL-107-TTP-B TOTAL PCB CONGENERS Mollusk Tissue 0.06
MOL-108-TST TOTAL PCB CONGENERS Mollusk Tissue 0.04
MOL-108-TTP-A TOTAL PCB CONGENERS Mollusk Tissue 0.60
MOL-109-TTP-A TOTAL PCB CONGENERS Mollusk Tissue 0.33
MOL-109-TTP-B TOTAL PCB CONGENERS Mollusk Tissue 0.07
MOL-105-TSM-A TOTAL PCB CONGENERS Mollusk Tissue 0.04
MOL-105-TTP-A TOTAL PCB CONGENERS Mollusk Tissue 0.35
MOL-105-TTP-B TOTAL PCB CONGENERS Mollusk Tissue 0.04
MOL-105-TTP-C TOTAL PCB CONGENERS Mollusk Tissue 0.07
MOL-106-TSM-A TOTAL PCB CONGENERS Mollusk Tissue 0.04
MOL-106-TTP-A TOTAL PCB CONGENERS Mollusk Tissue 0.04
MOL-106-TTP-B TOTAL PCB CONGENERS Mollusk Tissue 0.34

Geometric Mean TOTAL PCB CONGENERS (ND=0) Mollusk Tissue 0.13

Note:
PCB - polychlorinated biphenyl
mg/kg - milligram per kilogram

TABLE 2-11
SAMPLES USED IN CALCULATION OF THE GEOMETRIC MEAN OF MOLLUSK CONCENTRATIONS
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ARAR Citation (If Available) Description Applicability

U.S. Food and Drug Administration
Unavoidable Contaminants in Food for Human 
Consumption

21 Code of Federal Regulations 
Section 109.30(a)(7)

Establishes tolerances for unavoidable poisonous or deleterious substances. The tolerance 
for total PCBs in the edible portion of fish and shellfish is 2 mg/kg.

Relevant and appropriate.

Texas Risk Reduction Program Sediment 
Protective Concentration Levels 30 Texas Administrative Code 305.75

Establishes protective concentration levels for sediment in the state.  Direct human contact 
sediment protective concentration levels, which address the ingestion/dermal contact with 
sediment pathways are available. The sediment protective concentration level for PCBs 
is 2.33 mg/kg for non-carcinogenic risks and 5.48 mg/kg at a 10-5 carcinogenic risk 
level.  However, the direct human contact protective concentration levels cannot be 
assumed to be protective of uptake to fish tissue and thus not protective of human 
exposures through the consumption of contaminated fish.

To be considered.

National Historical Preservation Act
16 United States Code Section 470 and 661 et seq.
36 Code of Federal Regulations Part 65
36 Code of Federal Regulations Part 800

Define procedures to preserve scientific, historical, and archeological data from potential 
destruction resulting from a change in the site terrain resulting from a federal construction 
project or federally licensed activity.  If such artifacts are discovered during work at the site, 
work in the area will be stopped until data recovery and preservation activities are completed 
in accordance with the Act and regulations. 

Applicable if scientific, historical, and archeological data is 
discovered during the project. 

Executive Order 11988 
Floodplains Management

40 Code of Federal Regulations Part 6 Appendix A 
40 Code of Federal Regulations Section 6.302

Requires federal agencies to evaluate the potential affects of actions they may take in a 
floodplain to avoid adverse impacts in a floodplain. Applicable because the site lies within a 100-year floodplain.

Endangered Species Act of 1973 16 United States Code Section 1531 et seq.
50 Code of Federal Regulations Sections 222-228

Federal agencies must confirm any action that is federally authorized, funded, or 
implemented by the agency is not probable to adversely affect the continued existence of any 
threatened or endangered species.  The agency must ensure that the critical habitat is not 
destroyed or negatively modified. 

Applicable if threatened or endangered species are found onsite. 

Migratory Bird Treaty Act 16 United States Code Section 703 et seq.

Federal responsibility for the protection of the international migratory bird resource and 
requires continued consultation with the U.S. Fish and Wildlife Service during remedial 
design and remedial action activities to ensure that the cleanup of the site does not 
unnecessarily impact migratory birds.  Specific mitigative measures may be identified for 
compliance with this requirement.

Applicable if the remedy may impact migratory birds. 

International Boundary and Water Commission 
United States and Mexico United States Section

Approval must be received from the U.S. International Boundary and Water Commission 
prior to commencement of construction of any facility which passes over, under or within the
floodplain of the international reaches of the Rio Grande and Colorado Rivers. The U.S. 
International Boundary and Water Commission retains right of approval on all improvements
which are to pass over, under or through the walls, levees, improved channel or floodways of 
U.S. International Boundary and Water Commission Flood Control Projects, including the 
Rio Grande. 

Applicable because the site lies within the boundaries of the 
International Boundary and Water Commission. 

Texas Parks and Wildlife Department 31 Texas Administrative Code 
Sections 65.171-65.176

Requirements for any species of wildlife listed in Texas as threatened or endangered, living 
or dead, including parts. Applicable if threatened or endangered species are found onsite. 

TABLE 2-12
TENTATIVE DETERMINATION OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND TO BE CONSIDERED ITEMS

Chemical Specific ARARs

Location Specific ARARs
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ARAR Citation (If Available) Description Applicability

TABLE 2-12
TENTATIVE DETERMINATION OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND TO BE CONSIDERED ITEMS

Toxic Substances Control Act 40 Code of Federal Regulations 761 Disposal of polychlorinated biphenyls. Applicable if disposal of media containing polychlorinated 
biphenyls is required.

Resource Conservation and Recovery Act 40 Code of Federal Regulations 
260, 261, 262, 263, 264, 268, 270, 271, 272, 370

General hazardous waste management including identification, generation, transportation, 
disposal of waste; permitting, monitoring, and reporting requirements; authorizations and 
recognition of state hazardous waste programs; chemical release reporting.

Applicable if transportation and disposal of hazardous waste as 
defined by Resource Conservation and Recovery Act (listed or 
characteristic) is required. 

Procedures of Planning and Implementing
Off-site Response Actions 40 Code of Federal Regulations 300.400

Hazardous waste generated from CERCLA cleanups must go to RCRA permitted treatment, 
storage, and disposal facilities that are in compliance with RCRA and state rules, and that do 
not have releases to the environment.

Applicable if hazardous waste is generated during remedial 
activities.

Waste Classification 30 Texas Administrative Code Section 335.505
30 Texas Administrative Code Section 335.508

Provides procedure for implementation of Texas waste notification system and establishes 
standards for classification of industrial solid waste managed in Texas, including Class 1, 
Class 2, and Class 3 wastes.

Applicable if waste is generated during remedial activities.

Permits and Enforcement Comprehensive 
Environmental Response, Compensation, and 
Liability Act 

CERCLA 121e

This section of CERCLA states that "no federal, state, or local permit shall be required for 
any portion of a CERCLA remedial action that is conducted on the site of the facility being 
remediated."  This includes exemption from the RCRA permitting process.  Note that the 
substantive requirements of the regulations must still be met.

Applicable if a remedial action is conducted at the site, because 
the site is subject to CERCLA.

Clean Water Act
33 United States Code Section 1251 et seq.
Section 404
National Pollution Discharge Elimination System

Dredging, backfill, or infill materials or activities within waters and wetlands of the United 
States

Applicable if remedial activities impact waters of the United 
States.

Spill Prevention and Control 30 Texas Administrative Code Chapter 327 Defines reportable quantities in the event of a spill or release to environment, notification 
requirements, and actions required. 

Applicable if a release or spill to the environment occurs during 
remedial activities. 

Worker Health and Safety 
For Remedial Actions

40 Code of Federal Regulations 300.150
29 Code of Federal Regulations 1910.120 Requires assurance of the health and safety of workers during the remedial action. Applicable if remedial activities are conducted at the site.

Fish and Wildlife Coordination Act 16 United States Code Section 662
When modifications to a stream or other water body are proposed or approved by any United
States agency, such agency shall review with the U.S. Fish and Wildlife Service, Department 
of the Interior, and with the head of the agency overseeing the wildlife resources of the site. 

Applicable if remedial activities occur in streams or the canal 
system.

National Pollutant 
Discharge Elimination System 

40 Code of Federal Regulations 122
40 Code of Federal Regulations 125

Provides conditions that must be incorporated into National Pollutant 
Discharge Elimination System permits.  Applicable to discharge of storm water from the site.Applicable if remedial activities are conducted at the site.

Texas Pollutant Discharge Elimination System -
Construction General Permit TXR150000 General permit to discharge water from construction activities. Applicable if construction activities are performed during the 

remedial action.
Notes:
ARAR - Applicable or relevant and appropriate requirements μg/L - micrograms per liter
CERCLA - Comprehensive Environmental Response, Compensation and Liabilities Act mg/kg - milligrams per kilogram
PCB - Polychlorinated biphenyls
RCRA - Resource Conservation and Recovery Act
TBC - To be considered

Water Discharge

Action Specific ARARs
Disposal

Remediation Activities
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Analysis Value Method Description
Total PCBs 0.000002 CBC01.2 EPA CLP RI Lowest Reporting Limit (all samples)
Total PCBs 0.00002 CBC01.2 EPA CLP RI Arithmetic Mean of Reporting Limits (all samples)

Total PCBs 0.000021  -- Lowest Upgradient PCB Congener Concentration 
(Main Canal and Rio Grande River Samples)

Total PCBs 0.000055 CBC01.2 EPA CLP RI Highest Reporting Limit (all samples)
Total PCBs 0.000209 Method 1668 TestAmerica Inc. Achievable Reporting Limit

Aroclor-1254 0.00041 Method 8082 
(SW-846) Low Level TestAmerica Inc. RI Lowest Reporting Limit (nondetect samples)

Total PCBs 0.000418 HRSM01.2 EPA CLP Achievable Reporting Limit

Aroclor-1254 0.00083 Method 8082 
(SW-846) Low Level TestAmerica Inc. Achievable Reporting Limit

Aroclor-1254 0.001 SOM01.2 EPA CLP RI Lowest Reporting Limit (nondetect samples)

Total PCBs 0.0012  -- Average Upgradient PCB Congener Concentration 
(Main Canal and Rio Grande River Samples)

Total PCBs 0.003  -- Human Health Calculated Risk-Based PRG, Aroclor-1254 Non-Cancer HI=1
Total PCBs 0.004  -- Human Health Calculated Risk-Based PRG, PCB Cancer Risk 10-5

Aroclor-1254 0.0043 Method 8082 
(SW-846) Low Level

TestAmerica Inc. RI Arithmetic Mean of Reporting Limits 
(nondetect samples)

Total PCBs 0.0077  -- Highest Upgradient PCB Congener Concentration 
(Main Canal and Rio Grande River Samples)

Aroclor-1254 0.014 Method 8082 
(SW-846) Low Level TestAmerica Inc. RI Highest Reporting Limit (nondetect samples)

Total PCBs 0.023  -- Small Piscivorous Mammal NOAEL (T&E species)a

Aroclor-1254 0.0271 SOM01.2 EPA Region 6 RI Reporting Limit (nondetect sample)
Aroclor-1254 0.0291 SOM01.2 EPA CLP RI Arithmetic Mean of Reporting Limits (nondetect samples)
Aroclor-1254 0.033 SOM02.3 EPA CLP Achievable Reporting Limit for Routine Analysis
Total PCBs 0.043  -- Human Health Calculated Risk-Based PRG, PCB Cancer Risk 10-4

Total PCBs 0.06  -- Benthic Invertebrate Threshold Effect Concentration (T&E species)

Total PCBs 0.071  -- Small Piscivorous Mammal NOAEL-LOAEL Midpoint (general population)

Aroclor-1254 0.076 SOM01.2 EPA CLP RI Highest Reporting Limit (nondetect samples)
Total PCBs 0.088 Small and Large Piscivorous Birds NOAEL (T&E species)

Total PCBs 0.483 -- Small Piscivorous Birds NOAEL-LOAEL Midpoint (general population)

Total PCBs 0.68  -- Benthic Invertebrate Probable Effect Concentration (general population)

Note:

CLP - Contract Laboratory Program EPA - U.S. Environmental Protection Agency
HI - hazard index LOAEL - lowest observed adverse effects level
NOAEL - no observed adverse effects level PCB - polychlorinated biphenyl
PRG - preliminary remediation goal RI - Remedial Investigation
T&E - threatened and endangered                              Total PCBs - Either the sum of PCBs as Aroclors or the sum of PCB congeners

TABLE 2-13
SUMMARY OF ANALYTICAL REPORTING LIMITS AND OTHER ITEMS FOR CONSIDERATION 

DURING SELECTION OF SEDIMENT PRELIMINARY REMEDIATION GOALS

a Goal applicable to reservoir only based on evaluation of habitat as discussed in Section 2.3.3, note reservoir concentrations do not 
exceed 0.023 mg/kg and thus already meet this goal.

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Effectiveness

Slipline Siphon
Will address relevant RAOs if 
performed in conjunction with certain 
sediment alternatives.

Implementable Moderate Retained

Geopolymer Liner
Will address relevant RAOs if 
performed in conjunction with certain 
sediment alternatives.

Implementable, but 
requires confined 
space entry and dry 
environment

High Not retained due to 
implementability

Replacement Construction Replace Siphon
Will address relevant RAOs if 
performed in conjunction with certain 
sediment alternatives.

Implementable High Retained

Note:
1  Cost estimates are relative within each general response action
NCP - National Contingency Plan
RAO - remedial action objective

Containment Physical Barrier

TABLE 3-1
REMEDIAL TECHNOLOGY SCREENING FOR THE SIPHON

Implementability Cost1 Status
General Response 

Action Technology Process Option

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Monitored Natural
Recovery

Un-Enhanced
Natural Processes

Long-term
Monitoring Will not address RAOs. Implementable Low

Retained in reservoir 
but not retained in 
canal.

Containment Engineered Barrier Not Applicable

Not effective in the canal.  Anticipated 
to address relevant RAOs if performed 
in conjunction with certain siphon 
alternatives in the reservoir.

Implementable High
Retained in reservoir 
but not retained in 
canal.

Treatment
In Situ 
Solidification/
Stabilization

In Situ Treatment
Will address relevant RAOs if 
performed in conjunction with certain 
siphon alternatives.

Implementable, but 
challenging. High

Not retained due to 
challenges with 
implementation.

Off-Site Disposal
Will address relevant RAOs if 
performed in conjunction with certain 
siphon alternatives.

Implementable High Retained

On-Site Disposal
Will address relevant RAOs if 
performed in conjunction with certain 
siphon alternatives.

 Implementable, but 
requires purchasing 
land.

High
Not retained due to the 
requirement to 
purchase land.

Replacement Construction Replace Canal
Will address relevant RAOs if 
performed in conjunction with certain 
siphon alternatives.

Implementable, but 
requires purchasing 
land.

High
Not retained due to the 
requirement to 
purchase land.

Note:
1  Cost estimates are relative within each general response action
NCP - National Contingency Plan

Dredging and 
Disposal

TABLE 3-2
REMEDIAL TECHNOLOGY SCREENING FOR SEDIMENT

General Response 
Action Technology Process Option Implementability Cost1 Status

Removal

Effectiveness

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Alternative Component Cost1

Alternative 1: No Further Action

Engineering Controls 8,000$
Community Involvement and Engineering Controls 1,630,000$
Total Cost 1,640,000$

Slipline Siphon 3,800,000$
Post Remediation Site Monitoring 450,000$

Dredging of Canal Sediment with Off-Site Disposal 7,600,000$
Fish Removal 3,010,000$
Post Remediation Site Monitoring (fish and sediment) 560,000$
Community Involvement and Engineering Controls 140,000$
Total Cost 15,600,000$

Slipline Siphon 3,800,000$
Post Remediation Site Monitoring 450,000$

Dredging of Canal Sediments with Off-Site Disposal 27,240,000$
Fish Removal 3,010,000$
Monitored Natural Recovery 3,230,000$
Community Involvement and Engineering Controls 180,000$
Total Cost 37,900,000$

Slipline Siphon 3,800,000$
Post Remediation Site Monitoring 450,000$

Dredging of Canal and Reservoir Sediments with Off-Site 159,200,000$
Fish Removal 3,010,000$
Post Remediation Site Monitoring 410,000$
Community Involvement and Engineering Controls 140,000$
Total Cost 167,000,000$

Replace Siphon 8,100,000$

Dredging of Canal Sediment with Off-Site Disposal 7,600,000$
Fish Removal 3,010,000$
Post Remediation Site Monitoring 560,000$
Community Involvement and Engineering Controls 140,000$
Total Cost 19,400,000$

Remedy Component SI-A

Remedy Component SE-AAlternative 3: Slipline Siphon, 
Canal Dredging, and Fish 
Removals

Alternative 2: Limited Action

Remedy Component SI-A

No cost associated with this alternative

TABLE 4-1
SUMMARY OF REMEDIAL ALTERNATIVE COSTS BY REMEDY COMPONENT

Remedy Component SI-B

Remedy Component SE-A
Alternative 6: Replace Siphon, 
Canal Dredging, and Fish 
Removals

Remedy Component SE-B

Remedy Component SI-A

Remedy Component SE-CAlternative 5: Slipline Siphon, 
Canal Dredging, and Reservoir 
Dredging with Sand Layer

Alternative 4: Slipline Siphon, 
Canal Dredging, and Reservoir 
Monitored Natural Recovery

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Alternative Component Cost1

TABLE 4-1
SUMMARY OF REMEDIAL ALTERNATIVE COSTS BY REMEDY COMPONENT

Replace Siphon 8,100,000$

Dredging of Canal Sediments with Off-Site Disposal 27,240,000$
Fish Removal 3,010,000$
Monitored Natural Recovery 3,230,000$
Community Involvement and Engineering Controls 180,000$
Total Cost 41,800,000$

Replace Siphon 8,100,000$

Dredging of Canal and Reservoir Sediments with Off-Site 159,200,000$
Fish Removal 3,010,000$
Post Remediation Site Monitoring 410,000$
Community Involvement and Engineering Controls 140,000$
Total Cost 170,900,000$

Notes:
1Costs and totals subject to rounding error

Remedy Component SI-B

Remedy Component SE-C
Alternative 8: Replace Siphon, 
Canal Dredging, and Reservoir 
Dredging with Sand Layer

Remedy Component SI-B

Remedy Component SE-B
Alternative 7: Replace Siphon, 
Canal Dredging, and Reservoir 
Monitored Natural Recovery

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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Alternative 1: 
No Further Action Not Effective Implementable None Retained

Alternative 2: Limited Action

Effective for protection of human health, 
if institutional controls, engineering 

controls, and community involvement are 
successful.  Not effective for ecological 

receptors.

Implementable Low Retained

Alternative 3: Slipline Siphon, 
Canal Dredging, and Fish 
Removals

Effective Implementable Low Retained

Alternative 4: Slipline Siphon, 
Canal Dredging, and Reservoir 
Monitored Natural Recovery

Effective May not be implementable Medium Not Retained

Alternative 5: Slipline Siphon, 
Canal Dredging, and Reservoir 
Dredging with Sand Layer

Effective May not be implementable High Not Retained

Alternative 6: Replace Siphon, 
Canal Dredging, and Fish 
Removals

Effective Implementable Low Retained

Alternative 7: Replace Siphon, 
Canal Dredging, and Reservoir 
Monitored Natural Recovery

Effective May not be implementable Medium Not Retained

Alternative 8: Replace Siphon, 
Canal Dredging, and Reservoir 
Dredging with Sand Layer

Effective May not be implementable High Not Retained

TABLE 5-1
SCREENING OF REMEDIAL ALTERNATIVES

Remedial Alternative Effectiveness Implementability Cost Status

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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(1)  Overall Protection of Human Health and the 
Environment

(2)  Compliance with ARARs (3)  Long-Term Effectiveness and Permanence (4)  Reduction of Toxicity, Mobility, or Volume 
through Treatment

(5)  Short-Term Effectiveness (6)  Implementability (7) Cost 
(Present 
Value)

Alternative 1
No Further Action

Is not protective of human health or the environment.  
Will not meet remedial active objectives.

Will not meet ARARs.  The U.S. Food 
and Drug Administration tolerance level 
for total PCBs in the edible portion of 
fish and shellfish is 2 mg/kg and is an 
ARAR.

Does not provide long-term effectiveness or 
permanence.

Does not reduce toxicity, mobility, or volume of 
contamination.

No short-term risk associated with this alternative. Implementable.

$              -   

Alternative 2
Limited Action

Engineering controls in the form of signs and 
community involvement would only warn the public 
of the dangers of fish consumption.  Low overall 
protection to human health.  This alternatives does 
not address protection to the environment and will 
not meet the ecological remedial action objective.

Is anticipated to meet ARARs assuming 
community involvement, engineering 
controls, and aquatic life ban are 
effective.

Alternative 2 would not provide long-term 
effectiveness and permanence since the siphon would 
continue to release source contamination that would 
be deposited in sediments.  The ecological receptors 
interacting with the sediments would continue to 
bioaccumulate the contaminants deposited in the 
sediments.  The long-term effectiveness and 
permanence of Alternative 2 is low because the 
source material would continue to deposit 
contaminants in the downstream sediments until the 
contaminants in the source material is depleted.

Alternative 2 does not reduce the toxicity, mobility, 
or volume of contamination in the siphon or the 
sediment through treatment.

The only short-term risk in Alternative 2 is the carbon footprint 
associated with installation of signs and travel for the community 
involvement representatives.

Alternative 2 is highly implementable as no 
construction is required. 

 $  1,640,000 

Alternative 3
Slipline Siphon and Canal 

Dredging

High overall protection of human health and the 
environment.  The slipline in the siphon would act as 
a barrier between the source of contamination and 
migration pathways.  The canal would be dredged to 
remove sediment concentrations above 0.043 mg/kg 
total PCBs, this will reduce the risk to benthic 
invertebrates.  Reductions in fish tissue and mollusk 
PCB concentrations will occur naturally once the 
sources of contamination are contained (slipling of 
the siphon) or removed (dredging of sediments), this 
will reduce the risk to humans, piscivorous birds and 
mammals, and aquatic carnivorous mammals.  While 
reductions in fish tissue will occur naturally, annual 
fish removals would reduce unacceptable risk to 
human receptors faster than if no fish removals occur. 

It is anticipated that Alternative 3 would 
meet ARARs, specifically the U.S. Food 
and Drug Administration PCB fish 
tolerance level. 

Alternative 3 provides long-term effectiveness and 
permanence.  The installation of the slipline would 
satisfy the criteria of long-term effectiveness because 
the slipline would act as a permanently installed 
barrier and prevent contaminant migration out of the 
source material.  Sediment dredging and annual fish 
removals would eliminate residual contamination 
from the system.  Barring a catastrophic failure of the 
slipline, Alternative 3 provides long-term 
effectiveness and permanence.

Alternative 3 does not reduce the toxicity, mobility, 
or volume of contamination through treatment.  
Although the slipline would reduce the mobility 
through the means of a barrier and sediment dredging 
would reduce volume by removing material from the 
site, these methods are not considered treatment.  

Short term risks are elevated in Alternative 3.  The community is 
affected by an increase in traffic caused by the transportation of 
equipment and material.  Additionally, dust may be produced during 
construction and transportation activities, but can be mitigated 
through standard construction practices.  Environmental impacts 
associated with construction around the siphon include the effects of 
diverting/dewatering the Arroyo Colorado and the siphon.  
Environmental impacts associated with dredging the canal and fish 
removal include reducing the population of benthic organisms and 
fish.  Although silt curtains would be used, dredging the canal 
would also disturb sediment which could increase exposure to 
downstream ecological receptors.  Additionally, air emissions from 
heavy equipment and vehicles would contribute to negative impacts 
to the environment.  The sustainability GREM score for this 
alternative was 6.9.  The estimated construction time for this 
alternative is approximately 7 months.

The feasibility of implementing Alternative 3 is 
dependent on which season construction takes place.  
During periods of high water demand, sliplining may 
be more difficult to implement because water would 
be pumped at a higher flowrate to bypass the siphon.  
A higher flowrate in the canal would increase the 
level of suspended sediment when the material is 
disturbed during dredging.  Implementing fish 
removal is feasible because this field activity in these 
areas have been previously performed.  Equipment 
and specialists are available for all components of 
Alternative 3.  If construction activity takes place 
during periods of low water demand, 
implementability of Alternative 3 is much higher.  
Coordination with the irrigation district would be 
necessary prior to remedial action.  

 $15,600,000 

Alternative 6
Replace Siphon and Canal 

Dredging

High overall protection of human health and the 
environment.  Replacing the siphon would eliminate 
the migration pathway from source material by 
bypassing the source of contamination.  The canal 
would be dredged to remove sediment concentrations 
above 0.043 mg/kg total PCBs, this will reduce the 
risk to benthic invertebrates.  Reductions in fish 
tissue and mollusk PCB concentrations will occur 
naturally once the sources of contamination are 
removed, this will reduce the risk to humans, 
piscivorous birds and mammals, and aquatic 
carnivorous mammals.  While reductions in fish 
tissue will occur naturally, annual fish removals 
would reduce unacceptable risk to human receptors 
faster than if no fish removals occur.  Alternative 6 is 
protective of human health and the environment.

It is anticipated that Alternative 6 would 
meet ARARs, specifically the U.S. Food 
and Drug Administration PCB fish 
tolerance level.

Alternative 6 provides long-term effectiveness and 
permanence.  The installation of a new siphon would 
satisfy the criteria of long-term effectiveness because 
the pathway of contaminated material to ecological 
and human receptors is eliminated.  Sediment 
dredging and annual fish removals would eliminate 
the residual contamination from the system.  
Alternative 6 provides long-term effectiveness and 
permanence.

Alternative 6 does not reduce the toxicity, mobility, 
or volume of contamination through treatment.  
Although the new siphon would reduce the mobility 
by bypassing the source, the existing siphon would 
remain in place.  Sediment dredging would reduce 
volume by removing material from the site.  These 
methods are not considered treatment.  

Short term risks are elevated in Alternative 6.  The community is 
affected by an increase in traffic caused by the transportation of 
equipment and material.  Additionally, dust may be produced during 
construction and transportation activities, but can be mitigated 
through standard construction practices.  Environmental impacts 
associated with the construction of the new siphon include the 
effects of diverting/dewatering the Arroyo Colorado.  
Environmental impacts associated with dredging the canal and fish 
removal include reducing the population of benthic organisms and 
fish.  Although silt curtains would be used, dredging the canal 
would also disturb sediment which could increase exposure to 
downstream ecological receptors.  Additionally, air emissions from 
heavy equipment and vehicles would contribute to negative impacts 
to the environment.  The sustainability GREM score for this 
alternative was 5.9.  The estimated construction time for this 
alternative is approximately 9 months.

The feasibility of implementing Alternative 6 is 
dependent on which season construction takes place.  
During periods of high water demand, construction 
may be more difficult when installing the new weir 
and transitioning water flow to the new siphon.  The 
new siphon would also require property access or 
land purchase in the areas where the new siphon and 
canal segments would be installed.  A higher flowrate 
in the canal would increase the level of suspended 
sediment when the material is disturbed during 
dredging.  Implementing fish removal is feasible 
because this field activity in these areas have been 
previously performed.  Equipment and specialists are 
available for all components of Alternative 6.  If 
construction activity takes place during periods of 
low water demand, implementability of Alternative 6 
is much higher.  Coordination with the irrigation 
district would be necessary prior to construction.  

 $19,400,000 

Note:
ARAR - Applicable Relevant or Appropriate Requirement
GREM - Green Remediation Evaluation Matrix
mg/kg - milligrams per kilogram
NA - Not Applicable
PCB - Polychlorinated biphenyl

TABLE 7-1
COMPARISON OF ALTERNATIVES

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas Feasibility Study Report
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TECHNOLOGY LOCATION

Limited Action NA -                month

-                years

20                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

REMEDIAL ACTION TOTAL CAPITAL COST $8,000
 (totals rounded to nearest thousand)

$5,945

Professional Estimate 1                           ea -$            -$            -$            -$            -$               -$                1,650.00$ $1,650
1014 5320 0300/1014 5320 1500 20                         ea 28$              561$            16$              315$            170.91$ 3,418$ -$ $4,295

$1,486
25% $5,945 $1,486

$594
10% 5,945$               $594
NA
NA

LIFETIME COMMUNITY INVOLVEMENT AND ENGINEERING CONTROLS ANNUAL LTM COST $131,000
LIFETIME LTM (NPV) $1,630,000

$119,226
Professional estimate 12                         events -$            -$            -$            -$            -$               -$                1,650.00$ $19,800
GSA + Tax 72                         days -$            -$            -$            -$            -$               -$                166.00$ $11,952
Professional estimate 12                         events 7,200$         86,400$       -$            -$            -$               -$                -$ $86,400
1014 5320 0300/1014 5320 1500 5                           ea 28$              140$            16$              79$              170.91$ 855$ -$ $1,074

$11,923
10% of Activities for Project Management $119,226 $11,923

$1,627,423
Community Involvement and Engineering Controls 1                           NPV $1,627,423 $1,627,423

30 Community Involvement
7% Discount Factor (per EPA guidance)

TOTAL ESTIMATED NPV TECHNOLOGY COST  (Capital + Lifetime O&M + Community Involvement and Engineering Controls) $1,640,000

Assumptions:

D Labor productivity: 82% ; Equipment productivity: 100%
96.8% (not applicable for costs derived from vendor quotes).
10%

Approximate hourly wage Community Outreach Representative $120.00

Notes
ea Each
NA Not Applicable
O&M Operation and maintenance

1 Source is The Gordian Group, RS Means Online (2016), McAllen, TX, unless otherwise cited
2 Source of factor: "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study,"  US EPA (July 2000

of Construction (not including disposal) + Contingency for Construction Management

System Contingency

During Excavation

Costs are loaded with mark-up
Weighted Average of city cost index
Working condition is Safety Level:

General

Lifetime Long Term Monitoring (Net Present Value)2

Community Involvement and Engineering Controls
Mobilization/demobilization
Per diem
Community outreach event (2 representatives)
Sign Replacement

Professional/Technical Services2

of Total Construction Activities

Professional/Technical Services2

of Construction + Contingency for Project Management
of Construction (not including disposal) + Contingency for Remedial Design

Sign Installation

Sign, aluminum, reflectorized, 30" by 30" and 10' steel posts, upright, bolted
Mobilization

Community Involvement:

Engineering Controls

MEDIUM Estimated Cost to Implement $1,640,000
Donna Reservoir and Canal System Construction Time:

Alternative 2 Donna, TX Operation Time:

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Feasibility Study Report
Appendix A
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TECHNOLOGY LOCATION

Slipline Siphon Siphon 2                   months
-                years
-                years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

REMEDIAL ACTION TOTAL CAPITAL COST $3,770,000
 (totals rounded to nearest thousand)

$2,403,588

Mobile Mini, Inc. 2                            month -$             -$             -$             -$             -$                -$                 506.00$              $1,012
0152 1340 0100 2                            month -$             -$             -$             -$             219$               438$                -$                    $438
USDA 2                            month -$             -$             -$             -$             -$                -$                 33.46$                $67
Mobile Mini, Inc. 2                            month -$             -$             -$             -$             -$                -$                 1,914.00$           $3,828
3111 1010 0020 1                            acre 2,206$         2,206$         1,807$         1,807$         -$                -$                 -$                    $4,013
3122 1320 0210 1                            ea 576$            576$            550$            550$            -$                -$                 -$                    $1,127
0155 2350 0050 2,500                     SY 2$                 5,228$         1$                 1,385$         4$                   10,145$           -$                    $16,757
United Site Services 2                            month -$             -$             -$             -$             -$                -$                 550.00$              $1,100
United Rentals 2                            month -$             -$             -$             -$             -$                -$                 3,922.60$           $7,845
United Rentals 2                            month -$             -$             -$             -$             -$                -$                 1,663.20$           $3,326
0154 3340 6410 2                            month -$             -$             -$             -$             -$                -$                 400.67$              $801
0241 1919 0700 8                            weeks -$             -$             -$             -$             511$               4,090$             -$                    $4,090
0156 3250 0100 2,880                     hr 49.58$         142,782$     -$             -$             -$                -$                 -$                    $142,782

0221 1309 0100 1.84                       acre 4,240$         7,787$         158$            289$            132$               242$                -$                    $8,318
GSA + Tax 14                          day -$             -$             -$             -$             -$                -$                 830.00$              $11,620
GSA + Tax 14                          day -$             -$             -$             -$             -$                -$                 830.00$              $11,620
3113 1310 0100 1.84                       acre 2,857$         5,246$         -$             -$             -$                -$                 -$                    $5,246
3125 1416 1000 4,000                     LF 1$                 3,481$         0.14$           554$            1$                   2,386$             -$                    $6,420
3123 1613 0610 4,741                     BCY 1.35$           6,404$         1.85$           8,786$         -$                -$                 -$                    $15,189
0154 3320 5300/0131 1320 0160 2                            week 3,961$         7,923$         -$             -$             -$                -$                 2,273.17$           $12,469
0241 1338 0400 500                        LF 40.73$         20,366$       28.05$         14,027$       -$                -$                 -$                    $34,393
0281 2010 1200 30                          load -$             -$             -$             -$             -$                -$                 936.32$              $28,090
0281 2010 6020 431                        Ton -$             -$             -$             -$             -$                -$                 383.01$              $165,077
3123 1613 3090 5,926                     LCY 2.12$           12,546$       1.85$           10,982$       -$                -$                 -$                    $23,528
3123 2323 5620 4,741                     ECY 0.36$           1,724$         1.05$           4,999$         -$                -$                 -$                    $6,723
0154 3340 6950 2                            week -$             -$             -$             -$             -$                -$                 9,630.10$           $19,260
Professional estimate 14                          day 1,200$         16,800$       -$             -$             -$                -$                 -$                    $16,800

GSA 14                          day -$             -$             -$             -$             -$                -$                 803.00$              $11,242
Sea View Systems, Inc. 1                            ea -$             -$             -$             -$             -$                -$                 67,760.00$         $67,760
Lincoln Park FS2 100                        LF -$             -$             -$             -$             -$                -$                 325.23$              $32,523
Sunbelt Rentals 2                            week -$             -$             -$             -$             -$                -$                 1,006.50$           $2,013
Dallas Steel Drums, Inc. 3                            ea -$             -$             -$             -$             -$                -$                 54.18$                $163
Baker Corp/0131 1320 0160 2                            week 5,942$         11,884$       -$             -$             -$                -$                 49,055.60$         $109,996
Baker Corp 14                          day -$             -$             -$             -$             -$                -$                 7,603.20$           $106,445
Hobas Pipe 1,600                     LF -$             -$             -$             -$             -$                -$                 528.00$              $844,800
0337 1360 0100 900                        CY 7$                 6,336$         2$                 2,118$         145$               130,852$         -$                    $139,306
Hobas Pipe 14                          day -$             -$             -$             -$             -$                -$                 5,500.00$           $77,000
Professional est 14                          day 1,200$         16,800$       -$             -$             -$                -$                 -$                    $16,800
0154 3340 6950 2                            week -$             -$             -$             -$             -$                -$                 9,630.10$           $19,260

GSA + Tax 21                          day -$             -$             -$             -$             -$                -$                 1,992.00$           $41,832
3152 1610 0020/professional estimate 6,000                     SF 7$                 44,732$       9$                 51,378$       36$                 216,250$         -$                    $312,360
3123 1920 0100 140                        CY 6$                 831$            3$                 410$            -$                -$                 -$                    $1,241
3123 1920 1100 21                          day 633$            13,289$       767$            16,101$       -$                -$                 -$                    $29,390
3123 1613 0120 2,400                     BCY 2$                 4,894$         2$                 5,266$         -$                -$                 -$                    $10,160
Granite Environmental, Inc. 3                            ea -$             -$             -$             -$             -$                -$                 2,427.69$           $7,283

Excavating bypass, 1 CY hydraulic excavator
Silt curtain (100'x7')

Siphon interior surveying

Shotcrete, up to 35 CY per hour, grout annular space

Bypass Arroyo Colorado
Per diem
Cofferdam including mobilization and temporary sheeting, shore driven

55 gallon steel drums for fish disposal

Demolition, concrete water piping, 108"-144" diameter
Hazardous waste transportation to disposal site, up to 18 tons, maximum
Hazardous waste disposal, dumpsite disposal charge, maximum

Rent and operate water truck, off highway, 6,000 gallon capacity

Sliplining

Installation material, 96" reline pipe to 20' joint lengths

Per diem

Installation of slipline equipment and labor

Bypass pumps, 375 HP diesel, (6 pumps)
Pump fuel costs

Dewatering systems, drainage trench 2' wide, 3' deep with backhoe loader
Pumping 8 hr., 20 LF suction 100 LF discharge, 6 inch centrifugal (2 pump)

Erosion control, silt fence, install and maintain, remove, 3' high

Per diem construction crew

Site security (24 hours a day) (2 guards)

$4,200,000
Construction Time:

Alternative Component SI-A Operation Time:Donna, TX

MEDIUM Estimated Cost to Implement

Land lease

Pre- and post-construction topographical survey

Per diem truck drivers

Command facility mobilization/demobilization
Clearing & grubbing, light trees, to 6" diameter

Construction Activities
Temporary Facilities and Site Maintenance

Command facility 40' combo with 15' office

Excavation and Backfill

Rough grade, 20,100-25,000 SF
Temporary, roads, gravel fill, 4" gravel depth
Fencing
Generator
Lighting

Donna Reservoir and Canal System

Dewatering pump, 16 HP, 4" trash pump, gas (3 pumps)

Clearing brush by hand

Office equipment rental average

Engineering oversight

Backfill trench, F.E. Loader, 2-1/4 CY Bucket, 100' haul (2 loaders)
Sheepsfoot roller, 6" lifts, 3 passes

Rent truck, dump, 3 axle, 16 ton or 12 CY payload (2 trucks)

Toilet, portable chemical (2 toilets)
Rubbish handling, dumpster, 10 CY, 3 ton capacity, one dump per week

Excavating trench, 6' to 10' deep, 1-1/2 CY excavator

Cofferdam at siphon entrance and exit

Engineering oversight
Rent and operate water truck, off highway, 6,000 gallon capacity

Post Remediation Monitoring

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Feasibility Study Report
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EA Engineering, Science, and Technology, Inc., PBC

EA Project No.  14342.82
Revision:  01

Alternative Component SI-A; Page 2 of 3
July 2016

TECHNOLOGY LOCATION

Slipline Siphon Siphon 2                   months
-                years
-                years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

$4,200,000
Construction Time:

Alternative Component SI-A Operation Time:Donna, TX

MEDIUM Estimated Cost to Implement

Donna Reservoir and Canal System

Post Remediation Monitoring

3123 2317 0190 3,000                     LCY 1$                 3,156$         3$                 10,193$       -$                -$                 -$                    $13,349
3122 1320 0280 1                            ea 2,232$         2,232$         2,131$         2,131$         -$                -$                 -$                        $4,363

3122 1320 0280 1                            ea 2,232$         2,232$         2,131$         2,131$         -$                -$                 -$                        $4,363
3292 1914 5400 300                        MSF 15$               4,368$         9$                 2,799$         44$                 13,135$           -$                        $20,302

$119,961
5% $2,399,226 $119,961

$629,797
25% $2,519,187 $629,797

$598,307
5% 3,148,984$         $157,449
8% 3,148,984$         $251,919
6% 3,148,984$         $188,939

OPERATION AND MAINTENANCE ANNUAL O&M COST -$                     
LIFETIME O&M (NPV) -$                     

LONG TERM MONITORING ANNUAL LTM COST 109,000$             
LIFETIME LTM (NPV) 445,000$             

$103,450
Post Remediation Site Monitoring - Sediment Sampling (annually for 5 years)

Professional est 1                            ea -$             -$             -$             -$             -$                -$                 8,360.00$           $8,360
GSA + Tax 5                            days -$             -$             -$             -$             -$                -$                 664.00$              $3,320
United Rentals 1                            week -$             -$             -$             -$             -$                -$                 1,989.90$           $1,990
EA Engineering 5                            day -$             -$             -$             -$             -$                -$                 255.96$              $1,280
Professional est 5                            day 4,800$         24,000$       -$             -$             -$                -$                 -$                    $24,000
Professional est 1                            ea -$             -$             -$             -$             -$                -$                 5,500.00$           $5,500
Test America Laboratories 50                          ea -$             -$             -$             -$             -$                -$                 1,100.00$           $55,000
Professional est 40                          hr 100$            4,000$         -$             -$             -$                -$                 -$                    $4,000

$5,172
5% of Total Sampling Activities for Project Management $103,450 $5,172.49

$445,372
Post Remediation Site Monitoring - Sediment Sampling (annually for 5 years) 1                            NPV $445,372 $445,372

7% Discount Factor (per EPA guidance)

TOTAL ESTIMATED NPV TECHNOLOGY COST  (Capital + Lifetime O&M + Post Remediation Monitoring) $4,200,000

Lifetime Long Term Monitoring (Net Present Value)3

Professional/Technical Services3

Sampling labor (4 samplers)
Sampling equipment, supplies, and shipping
Sediment analysis - PCB Congeners
Reporting

Monitoring, Sampling, Testing and Analysis

Mobilization/demobilization
Per diem
Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer

Backfill, 2-1/2 CY front end loader, 300' haul
Rough grade 75,100-100,000 SF

of Construction + Contingency for Construction Management
of Construction + Contingency for Remedial Design

Rough grade 75,100-100,000 SF

Professional/Technical Services3

of Construction + Contingency for Project Management

Mobilization and Demobilization

Site Restoration

of Total Costs of Site Work

System Contingency
of Total Construction Activities

Seeding, hydro or air seeding, with mulch and fertilizer

NO LONG TERM O&M REQUIRED

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas
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EA Engineering, Science, and Technology, Inc., PBC

EA Project No.  14342.82
Revision:  01

Alternative Component SI-A; Page 3 of 3
July 2016

TECHNOLOGY LOCATION

Slipline Siphon Siphon 2                   months
-                years
-                years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

$4,200,000
Construction Time:

Alternative Component SI-A Operation Time:Donna, TX

MEDIUM Estimated Cost to Implement

Donna Reservoir and Canal System

Post Remediation Monitoring

Assumptions:

D (Labor productivity: 82% ; Equipment productivity: 100% )
96.8% (not applicable for costs derived from vendor quotes).
10%

Inflation 3% per year 6% for 2 years 13% for 4 years 34% for 10 years
Sales Tax 8.25%

Density of soil 1.6 ton/CY
Workers work week consists of 6 days /week 1 rigs
Loose cubic yard to in-place cubic yard ratio 1.25 LCY/BCY

1 mobilization/demobilizations per excavator $664 per diem  per rig

Workers work week consists of 6 days /week 1 rigs
1 mobilization/demobilizations per excavator $664 per diem  per rig

Standard work day 12 hrs
Approximate hourly wage Junior Engineer $100.00

Construction Manager $140.00

PCB Congeners - Sediment $1,000

Notes
BCY In-place cubic yard gal Gallon LF Linear foot
CY Cubic yard hrs Hours O&M Operation and maintenance
ea Each HP Horse power SF Square foot
ECY Embankment cubic yards H&S Health and Safety SY Square yard
ft Foot LCY Loose cubic yard

1 Source is The Gordian Group, RS Means Online (2016), McAllen, TX, unless otherwise cite
2 Source: "Lincoln Park/Milwaukee River Channel Sediments Site, Phase II Feasibility Study/Remedial Design", EA Engineering (201
3 Source of factor: "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study,"  US EPA (July 2000

Lab Cost

General
Working condition is Safety Level:
Weighted Average of city cost index
Costs are loaded with mark-up

During Excavation and Backfill

Approximate hourly wage

During Slipline Installation

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas

Feasibility Study Report
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EA Engineering, Science, and Technology, Inc., PBC

EA Project No.  14342.82
Revision:  01

Alternative Component SI-B; Page 1 of 2
July 2016

TECHNOLOGY LOCATION

Replace Siphon Siphon 4                    months

-                years

-                years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

REMEDIAL ACTION TOTAL CAPITAL COST $8,100,000
 (totals rounded to nearest thousand)

$5,185,422

Mobile Mini, Inc. 4                           month -$            -$            -$            -$            -$               -$                506.00$             $2,024
0152 1340 0100 4                           month -$            -$            -$            -$            219$              877$               -$                   $877
USDA 4                           month -$            -$            -$            -$            -$               -$                33.46$               $134
Mobile Mini, Inc. 1                           lump sum -$            -$            -$            -$            -$               -$                1,914.00$          $1,914
3111 1010 0020 1                           acre 2,206$         2,206$         1,807$         1,807$         -$               -$                -$                   $4,013
3122 1320 0210 1                           ea 576$            576$            550$            550$            -$               -$                -$                   $1,127
0155 2350 0050 2,500                    SY 2$                5,228$         1$                1,385$         4$                  10,145$          -$                   $16,757
United Site Services 4                           month -$            -$            -$            -$            -$               -$                550.00$             $2,200
United Rentals 4                           month -$            -$            -$            -$            -$               -$                3,922.60$          $15,690
United Rentals 4                           month -$            -$            -$            -$            -$               -$                1,663.20$          $6,653
0154 3340 6410 4                           month -$            -$            -$            -$            -$               -$                427.90$             $1,712
0241 1919 0700 16                         weeks -$            -$            -$            -$            511$              8,180$            -$                   $8,180
0156 3250 0100 5,760                    hr 49.58$         285,565$     -$            -$            -$               -$                -$                   $285,565

0221 1309 0100 3.67                      acre 4,240$         15,575$       158$            579$            132$              483$               -$                   $16,636
GSA + Tax 84                         day -$            -$            -$            -$            -$               -$                1,992.00$          $167,328
3113 1310 0100 1.84                      acre 2,857$         5,246$         -$            -$            -$               -$                -$                   $5,246
3125 1416 1000 5,000                    LF 1$                4,351$         0.14$           692$            1$                  2,982$            -$                   $8,026
0154 3340 6950 12                         week -$            -$            -$            -$            -$               -$                9,630.10$          $115,561
Layne Christensen Company 1,600                    LF -$            -$            -$            -$            -$               -$                770.00$             $1,232,000
Layne Christensen Company 1,600                    LF -$            -$            -$            -$            -$               -$                220.00$             $352,000
Professional est 84                         day 768$            64,512$       -$            -$            -$               -$                -$                   $64,512

GSA + Tax 21                         day -$            -$            -$            -$            -$               -$                1,992.00$          $41,832
3152 1610 0020/professional estimate 6,000                    SF 7$                44,732$       9$                51,378$       36.042$         216,250$        -$                   $312,360
3123 1920 0100 140                       CY 6$                831$            3$                410$            -$               -$                -$                   $1,241
3123 1920 1100 21                         day 633$            13,289$       767$            16,101$       -$               -$                -$                   $29,390
3123 1613 0120 2,400                    BCY 2$                4,894$         2$                5,266$         -$               -$                -$                   $10,160
Granite Environmental, Inc 3                           ea -$            -$            -$            -$            -$               -$                2,427.69$          $7,283
TestAmerica, Inc. 20                         ea -$            -$            -$            -$            -$               -$                180.40$             $3,608
Professional est 1                           ea -$            -$            -$            -$            -$               -$                2,200.00$          $2,200
3123 2317 0190 3,000                    LCY 1$                3,156$         3$                10,193$       -$               -$                -$                   $13,349
3122 1320 0280 1                           ea 2,232$         2,232$         2,131$         2,131$         -$               -$                -$                   $4,363

GSA + Tax 35                         days -$            -$            -$            -$            -$               -$                2,490.00$          $87,150
3122 1320 0280 2                           ea 2,232$         4,464$         2,131$         4,262$         -$               -$                -$                       $8,725
3123 1642 0250 5,000                    BCY 0.82$           4,091$         1.11$           5,538$         -$               -$                -$                   $9,630
0305 0510 0050 800                       CY 49.54$         39,631$       10.30$         8,239$         -$               -$                -$                   $47,870
3232 1310 2600 600                       LF 569.52$       341,712$     73.36$         44,017$       402$              241,491$        -$                   $627,221
3213 1328 0120 3,667                    SY 0.78$           2,857$         0.87$           3,202$         37$                137,229$        -$                   $143,289
Lincoln Park FS2 100                       LF -$            -$            -$            -$            -$               -$                325.23$             $32,523
Baker Corp/0131 1320 0160 2                           week -$            -$            -$            -$            -$               -$                49,055.60$        $98,111
Baker Corp 14                         day -$            -$            -$            -$            -$               -$                7,603.20$          $106,445
3520 1669 0170 6                           ea 396.79$       2,381$         388.41$       2,330$         13,371$         80,223$          -$                   $84,934
3311 1310 3000 600                       LF 8.65$           5,190$         4.21$           2,524$         64$                38,508$          -$                   $46,223
Layne Christensen Company 1                           ea -$            -$            -$            -$            -$               -$                385,000.00$      $385,000

Land lease

Bypass pumps, 375 HP diesel, (6 pumps)

Sampling analysis - PCB as Aroclors
Sampling equipment and supplies

Selective demolition, concrete

Rough grade 75,100-100,000 SF
Excavation, hydraulic, crawler mtd, 1-1/2 CY

Prestressed concrete pipe, 150 PSI, 12" diameter
Weir replacement (flow control gate)

Lighting

Post Remediation Monitoring

Pre- and post-construction topographical survey

Pump fuel costs

Cofferdam at siphon entrance and exit
Slip form concrete canal lining, unreinforced, 8"thick

Construction Activities
Temporary Facilities and Site Maintenance

Command facility 40' combo with 15' office
Office equipment rental average

Toilet, portable chemical (2 toilets)

Command facility mobilization/demobilization
Clearing & grubbing, light trees, to 6" diameter
Rough grade, 20,100-25,000 SF
Temporary, roads, gravel fill, 4" gravel depth
Fencing
Generator

$8,100,000
Construction Time:

Alternative Component SI-B Donna, TX Operation Time:
Donna Reservoir and Canal System

MEDIUM Estimated Cost to Implement

Rent and operate water truck, off highway, 6,000 gallon capacity

Knife Gate, handwheel operator, 20" diameter

Modified Canal Segments

Bypass Arroyo Colorado

Cofferdam including mobilization and temporary sheeting, shore driven

Cast-in place retaining walls, w/ vertical face, 33 deg embankment, 10' high

Per diem

Dewatering systems, drainage trench 2' wide, 3' deep with backhoe loader
Pumping 8 hr., 20 LF suction 100 LF discharge, 6 inch centrifugal (2 pump)
Excavating bypass, 1 CY hydraulic excavator
Silt curtain (100'x7')

Backfill, 2-1/2 CY front end loader, 300' haul
Rough grade 75,100-100,000 SF

Rubbish handling, dumpster, 10 CY, 3 ton capacity, one dump per week
Site security (24 hours a day) (2 guards)

Excavation, Installation and Backfill

Per diem

Erosion control, silt fence, install and maintain, remove, 3' high

Per diem
Clearing brush by hand

108" diameter pipe, prestressed concrete
Excavation, installation, backfill, compaction labor
Engineering oversight

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas
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EA Engineering, Science, and Technology, Inc., PBC

EA Project No.  14342.82
Revision:  01

Alternative Component SI-B; Page 2 of 2
July 2016

TECHNOLOGY LOCATION

Replace Siphon Siphon 4                    months

-                years

-                years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

Post Remediation Monitoring

$8,100,000
Construction Time:

Alternative Component SI-B Donna, TX Operation Time:
Donna Reservoir and Canal System

MEDIUM Estimated Cost to Implement

Inquip Associates, Inc 1                           ea -$            -$            -$            -$            -$               -$                770,000.00$      $770,000

3122 1320 0280 1                           ea 2,232$         2,232$         2,131$         2,131$         -$               -$                -$                       $4,363
3292 1914 5400 300                       MSF 15$              4,368$         9$                2,799$         44$                13,135$          -$                       $20,302

$259,053
5% $5,181,060 $259,053

$1,360,028
25% $5,440,113 $1,360,028

$1,292,027
5% 6,800,141$        $340,007
8% 6,800,141$        $544,011
6% 6,800,141$        $408,008

OPERATION AND MAINTENANCE ANNUAL O&M COST -$                     
LIFETIME O&M (NPV) -$                     

LONG TERM MONITORING ANNUAL LTM COST -$                     
LIFETIME LTM (NPV) -$                     

TOTAL ESTIMATED NPV TECHNOLOGY COST  (Capital + Lifetime O&M + Post Remediation Monitoring) $8,100,000

Assumptions:

D (Labor productivity: 82% ; Equipment productivity: 100% )
96.8% (not applicable for costs derived from vendor quotes).
10%

Inflation 3% per year 6% for 2 years 13% for 4 years 34% for 10 years
Sales Tax 8.25%

Density of Soil 1.6 ton/CY
Workers work week consists of 6 days /week 1 rigs
Loose cubic yard to in-place cubic yard ratio 1.25 LCY/BCY

1 mobilization/demobilizations per excavator $664 per diem  per rig

Workers work week consists of 6 days /week 1 rigs
1 mobilization/demobilizations per excavator $664 per diem  per rig

Standard work day 12 hrs
Approximate hourly wage Field Engineer $100.00

Notes
BCY In-place cubic yard gal Gallon LF Linear foot
CY Cubic yard hrs Hours MSF thousand square feet
ea Each HP horse power O&M Operation and maintenance
ECY Embankment cubic yards H&S Health and Safety SF Square foot
ft Foot LCY Loose cubic yard SY Square yard

1 Source is The Gordian Group, RS Means Online (2016), McAllen, TX, unless otherwise cited
2 Source: "Lincoln Park/Milwaukee River Channel Sediments Site, Phase II Feasibility Study/Remedial Design", EA Engineering (2013)
3 Source of factor: "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study,"  US EPA (July 2000)

Approximate hourly wage

Existing Siphon Sealing

Professional/Technical Services3

of Construction + Contingency for Project Management
of Construction + Contingency for Remedial Design

Rough grade 75,100-100,000 SF

Total cost to complete

Weighted Average of city cost index
Costs are loaded with mark-up

System Contingency

Site Restoration

Working condition is Safety Level:

During Cap Installation

Mobilization and Demobilization
of Total Costs of Site Work

During Excavation and Backfill

NO LONG TERM O&M REQUIRED

NO LONG TERM MONITORING REQUIRED

General

of Total Construction Activities

of Construction + Contingency for Construction Management

Seeding, hydro or air seeding, with mulch and fertilizer

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas
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EA Engineering, Science, and Technology, Inc., PBC

EA Project No.  14342.82
Revision:  01

Alternative Component SE-A; Page 1 of 4
July 2016

TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal Sediment 5 months

5 years

20 years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

REMEDIAL ACTION - CONSTRUCTION TOTAL CAPITAL COST $7,580,000
 (totals rounded to nearest thousand)

$5,332,903

Mobile Mini, Inc. 5                          month -$             -$             -$             -$             -$               -$                506.00$             $2,530
0152 1340 0100 5                          month -$             -$             -$             -$             219$              1,096$            -$                   $1,096
USDA 5                          month -$             -$             -$             -$             -$               -$                33.46$               $167
3111 1010 0200 1                          acre 3,139$         3,139$         2,589$         2,589$         -$               -$                -$                   $5,729
3122 1320 0240 1                          ea 893$            893$            858$            858$            -$               -$                -$                   $1,750
0155 2350 0050 4,000                   SY 2$                8,365$         1$                2,215$         4$                  16,231$          -$                   $26,811
United Site Services 5                          month -$             -$             -$             -$             -$               -$                687.50$             $3,438
United Rentals 5                          month -$             -$             -$             -$             -$               -$                3,922.60$          $19,613
United Rentals 5                          month -$             -$             -$             -$             -$               -$                1,663.20$          $8,316
0154 3340 6410 5                          month -$             -$             -$             -$             -$               -$                427.90$             $2,140
0241 1919 0700 21                        weeks -$             -$             -$             -$             511$              10,736$          -$                   $10,736
Mabey 21                        weeks -$             -$             -$             -$             -$               -$                1,034$               $21,714
3163 2616 0400 120                      VLF 63$              7,561$         26$              3,166$         27$                3,288$            -$                   $14,015
0131 1320 0160 1                          week 11,884$       11,884$       -$             -$             -$               -$                -$                   $11,884
Stone and Soil, Inc 134,580               SF -$             -$             -$             -$             -$               -$                0.41$                 $54,829
Stone and Soil, Inc 62                        load -$             -$             -$             -$             -$               -$                220.00$             $13,713
0154 3320 0200 6                          week 4,066$         24,396$       3,110$         18,657$       -$               -$                -$                   $43,053
0156 3250 0100 7,200                   hr 49.58$         356,956$     -$             -$             -$               -$                -$                   $356,956

GSA + Tax 100                      day -$             -$             -$             -$             -$               -$                1,328.00$          $132,800
3113 1310 0100 3                          acre 2,857$         8,825$         -$             -$             -$               -$                -$                   $8,825
3123 1642 0550; 3123 1642 4200 19,979                 BCY 2.91$           58,128$       4.78$           95,543$       -$               -$                -$                   $153,672
0154 3320 0345 15                        week -$             -$             -$             -$             -$               -$                646.29$             $9,694
0154 3320 4710/0131 1320 0160 15                        week 1,981$         29,711$       -$             -$             -$               -$                1,392.88$          $50,604
0154 3320 5310/0131 1320 0160 15                        week 1,981$         29,711$       -$             -$             -$               -$                1,654.74$          $54,532
Granite Environmental, Inc. 20                        each -$             -$             -$             -$             -$               -$                2,427.69$          $48,554
3123 2315 4010 554                      BCY 0.71$           396$            1.27$           702$            39$                21,783$          -$                   $22,881
0154 3340 6950 15                        week -$             -$             -$             -$             -$               -$                9,630.10$          $144,452
Professional est 50                        day 1,200$         60,000$       -$             -$             -$               -$                -$                   $60,000

USA Environmental, LP 20                        load -$             -$             -$             -$             -$               -$                1,100.00$          $22,000
GSA + Tax 79                        day -$             -$             -$             -$             -$               -$                1,660.00$          $130,590
USA Environmental, LP 1,573                   load -$             -$             -$             -$             -$               -$                550.00$             $865,354
USA Environmental, LP 1,573                   load -$             -$             -$             -$             -$               -$                33.00$               $51,921
USA Environmental, LP 2,000                   box days -$             -$             -$             -$             -$               -$                13.20$               $26,400
USA Environmental, LP 28,321                 ton -$             -$             -$             -$             -$               -$                77.00$               $2,180,692
USA Environmental, LP 20                        ea -$             -$             -$             -$             -$               -$                234.03$             $4,681
Baker Corp, Inc. 100                      day -$             -$             -$             -$             -$               -$                46.20$               $4,620
Sunbelt Rentals/0131 1320 0160 4                          month -$             -$             -$             -$             -$               -$                1,067.00$          $4,268
0154 3320 0200/0131 1320 0160 4                          month 7,923$         31,692$       -$             -$             -$               -$                9,248.69$          $68,687
0305 1330 0250 42,180                 ea -$             -$             -$             -$             14$                596,589$        -$                   $596,589

GSA + Tax 5                          day -$             -$             -$             -$             -$               -$                498.00$             $2,490
United Rentals 1                          week -$             -$             -$             -$             -$               -$                1,989.90$          $1,990
Professional est 1                          week -$             -$             -$             -$             -$               -$                1,200$               $1,200

MEDIUM Estimated Cost to Implement $11,300,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-A Donna, TX Operation Time:

Clearing & grubbing, heavy trees, to 12" diameter
Rough grade 35,100-40,000 SF
Temporary, roads, gravel fill, 4" gravel depth
Fencing
Generator
Lighting

Post Remediation Monitoring

Construction Activities
Temporary Facilities and Site Maintenance

Command facility 40' combo with 15' office
Office equipment rental average
Land lease

Gravel freight
Excavator diesel hydraulic crawler mounted 1-1/2 CY capacity
Site security (24 hours a day) (2 guards)

Excavation
Per diem construction crew
Clearing brush by hand

Toilet, portable chemical (2 toilets)
Rubbish handling, dumpster, 10 CY, 3 ton capacity, one dump per week
Temporary bridge rental
Concrete caissons for marine const., 80 to 150 ton capacity, 22" diameter, 10' deep
Temporary bridge installation
Gravel for road maintenance, 3" thick

Rent and operate water truck, off highway, 6,000 gallon capacity

Engineering oversight
Disposal of Sediment

Mobilization/demobilization of water tight boxes
Per diem truck drivers
Transportation of sediment

Excavating, clamshell, 1 CY; for wet excavation
Excavator attachment, grapple
Front end loader, 4WD, 2.5-3.5 CY 145HP
Rent truck, dump, 4 axle, 25 ton payload
Silt curtain (100' x 7')
Levee stabilization, loading and spreading, common earth, shovel, 1-1/2 CY bucket

Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer

Liners
Box rental, 20 boxes
Disposal of sediment, includes stabilization
Washout of boxes
Fractionation tank, 20,000 gallon capacity; for sediment dewatering
Trash pump, for sediment dewatering
Excavator diesel hydraulic crawler mounted, 1-1/2 CY
Cement, Portland, type I/II, trucked in bulk, 94 lb bags

Confirmation Sampling
Per diem
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal Sediment 5 months

5 years

20 years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $11,300,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-A Donna, TX Operation Time:
Post Remediation Monitoring

Professional est 5                          day 3,000$         15,000$       -$             -$             -$               -$                -$                   $15,000
Professional est 1                          each -$             -$             -$             -$             -$               -$                5,720$               $5,720
TestAmerica Inc. 50                        ea -$             -$             -$             -$             -$               -$                180$                  $9,020
Professional est 40                        hr $100 4,000$         -$             -$             -$               -$                -$                   $4,000

1014 5320 0300/1014 5320 1500 20                        ea 28$              561$            16$              315$            170.91$         3,418$            -$                   $4,295

3137 1310 0200 415                      SY 49$              20,402$       15$              6,334$         46$                18,997$          -$                       $45,733
3122 1320 0270 1                          ea 1,610$         1,610$         1,537$         1,537$         -$               -$                -$                       $3,148

$266,645
5% $5,332,903 $266,645

$1,399,100
25% $5,596,400 $1,399,100

$577,325
5% 3,038,551$        $151,928
8% 3,038,551$        $243,084
6% 3,038,551$        $182,313

REMEDIAL ACTION - FISH REMOVAL ANNUAL COST 733,000$
TOTAL COST (NPV) 3,010,000$

Residual Contamination Removal $558,391

Professional est 2 ea -$             -$             -$             -$             -$               -$                4,730.00$          $9,460
GSA + Tax 35 day -$             -$             -$             -$             -$               -$                830.00$             $29,050
United Rentals 2                          months -$             -$             -$             -$             -$               -$                4,828.58$          $9,657
EA Engineering 35 day -$             -$             -$             -$             -$               -$                230$                  $8,050
EA Engineering 35 day -$             -$             -$             -$             -$               -$                260$                  $9,100
Professional est 35 day 6,000$         210,000$     -$             -$             -$               -$                -$                   $210,000
Dallas Steel Drums, Inc. 500 ea -$             -$             -$             -$             -$               -$                54$                    $27,088
0281 2010 1260 500 mile -$             -$             -$             -$             -$               -$                47$                    $23,408
0281 2010 1100 500 ea -$             -$             -$             -$             -$               -$                221$                  $110,748

Professional est 2 ea -$             -$             -$             -$             -$               -$                4,730.00$          $9,460
GSA + Tax 10 day -$             -$             -$             -$             -$               -$                664.00$             $6,640
United Rentals 2                          week -$             -$             -$             -$             -$               -$                1,989.90$          $3,980
EA Engineering 10 day -$             -$             -$             -$             -$               -$                230$                  $2,300
Bett's Super Pro Cast Net 1                          ea -$             -$             -$             -$             -$               -$                264.00$             $264
The Fish Net Company 1                          ea -$             -$             -$             -$             -$               -$                211$                  $211
Professional est 10 day 4,800$         48,000$       -$             -$             -$               -$                -$                   $48,000
Dallas Steel Drums, Inc. 100 ea -$             -$             -$             -$             -$               -$                54$                    $5,418
0281 2010 1260 500 mile -$             -$             -$             -$             -$               -$                47$                    $23,408
0281 2010 1100 100 ea -$             -$             -$             -$             -$               -$                221$                  $22,150

$139,598
25% $558,391 $139,597.76

Sampling labor (3 samplers)
Sampling equipment, supplies, and shipping
Sediment analysis - PCBs as Aroclors
Reporting

Engineering Controls
Sign, aluminum, reflectorized, 30" by 30" and 10' steel posts, upright, bolted

Site Restoration

Professional/Technical Services2

of Construction (not including disposal) + Contingency for Project Management
of Construction (not including disposal) + Contingency for Remedial Design
of Construction (not including disposal) + Contingency for Construction Management

Annual Electrofishing and Fish Removal (for 5 years)
Mobilization/demobilization

Rip-rap & rock lining
Rough grade 50,100-75,000 SF

Mobilization and Demobilization
of Total Costs of Site Work

System Contingency
of Total Construction Activities

Hazardous waste transportation to disposal site
Hazardous waste pickup and disposal

Low Water Removal Actions (for 5 years)
Mobilization/demobilization
Per diem

Forklift variable reach, 6,000 lbs

Per diem

Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer
Regular DC shocker for electrofishing
Removal activities (5 person team)
55 gallon steel drums

Hazardous waste pickup and disposal

System Contingency
of Remedial Action - Fish Removals

17' Tracker boat with 40hp motor and trailer

Cast Net
Seine Netting (43 lb test)
Removal activities (4 person team)
55 gallon steel drums
Hazardous waste transportation to disposal site
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal Sediment 5 months

5 years

20 years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $11,300,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-A Donna, TX Operation Time:
Post Remediation Monitoring

Professional/Technical Services2 $34,899
5% of Remedial Action - Fish Removals + Contingency for Project Management 697,989$           34,899$                     

Lifetime Remedial Action - Fish Removals (Net Present Value) 2 3,005,445$
Annual Remedial Action - Fish Removals Net Present Value 3,005,445$                

5 Years of Operation
7% Discount Factor (per EPA guidance)

LONG TERM MONITORING, COMMUNITY INVOLVEMENT AND ENGINEERING CONTROLS ANNUAL LTM COST $88,000
LIFETIME LTM (NPV) $700,000

$73,270
Post Remediation Site Monitoring - Fish Tissue Sampling (at years 1, 2, 3, 4, 5, 7, and 9)

Professional est 1                          ea -$             -$             -$             -$             -$               -$                8,360.00$          $8,360
GSA + Tax 5                          days -$             -$             -$             -$             -$               -$                664.00$             $3,320
United Rentals 1                          week -$             -$             -$             -$             -$               -$                1,989.90$          $1,990
EA Engineering 5                          day -$             -$             -$             -$             -$               -$                255.96$             $1,280
EA Engineering 5                          day -$             -$             -$             -$             -$               -$                255.96$             $1,280
Professional est 5                          day 4,800$         24,000$       -$             -$             -$               -$                -$                   $24,000
Professional est 1                          ea -$             -$             -$             -$             -$               -$                5,500.00$          $5,500
Test America Laboratories 100                      ea -$             -$             -$             -$             -$               -$                235.40$             $23,540
Professional est 40                        hr 100$            4,000$         -$             -$             -$               -$                -$                   $4,000

$189,039
Post Remediation Site Monitoring - Sediment Sampling (at year 4)

Professional est 1                          ea -$             -$             -$             -$             -$               -$                8,360.00$          $8,360
GSA + Tax 10                        days -$             -$             -$             -$             -$               -$                664.00$             $6,640
United Rentals 2                          week -$             -$             -$             -$             -$               -$                1,989.90$          $3,980
EA Engineering 10                        day -$             -$             -$             -$             -$               -$                255.96$             $2,560
Professional est 10                        day 4,800$         48,000$       -$             -$             -$               -$                -$                   $48,000
Professional est 1                          ea -$             -$             -$             -$             -$               -$                5,500.00$          $5,500
Test America Laboratories 100                      ea -$             -$             -$             -$             -$               -$                1,100.00$          $110,000
Professional est 40                        hr 100$            4,000$         -$             -$             -$               -$                -$                   $4,000

$9,846
Professional est 1                          events -$             -$             -$             -$             -$               -$                1,650.00$          $1,650
GSA + Tax 6                          days -$             -$             -$             -$             -$               -$                166.00$             $996
Professional est 1                          events 7,200$         7,200$         -$             -$             -$               -$                -$                   $7,200

$1,074
1014 5320 0300/1014 5320 1500 5                          ea 28$              140$            16$              79$              170.91$         855$               -$                   $1,074

$4,209
5% of Total Sampling Activities for Project Management $84,189 $4,209

$698,868
Monitoring, Sampling, Testing and Analysis - Fish 1                          NPV $405,197 $405,197
Monitoring, Sampling, Testing and Analysis - Sediment 1                          NPV $151,428 $151,428
Community Involvement 1                          NPV $134,325 $134,325
Engineering Controls 1                          NPV $7,918 $7,918

10 Long-Term Sampling

Monitoring, Sampling, Testing and Analysis - Fish

Mobilization/demobilization
Per diem

Reporting

Community Involvement
Mobilization/demobilization
Per diem
Community outreach event (2 representatives)

Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer
Regular DC shocker for electrofishing
Sampling labor (4 samplers)

Sampling equipment, supplies, and shipping
Fish tissue analysis - PCBs as Aroclors

Per diem
Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer
Sampling labor (4 samplers)

Sampling equipment, supplies, and shipping
Sediment analysis - PCB Congeners
Reporting

Mobilization/demobilization

Monitoring, Sampling, Testing and Analysis - Sediment

Professional/Technical Services2

Sign Replacement
Engineering Controls

Lifetime Long Term Monitoring (Net Present Value) 2
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal Sediment 5 months

5 years

20 years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $11,300,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-A Donna, TX Operation Time:
Post Remediation Monitoring

10 Community Involvement and Engineering Controls
7% Discount Factor (per EPA guidance)

TOTAL ESTIMATED NPV TECHNOLOGY COST $11,300,000

Assumptions:

D Labor productivity: 82% ; Equipment productivity: 100%
96.8% (not applicable for costs derived from vendor quotes).
10%

Inflation 3% per year 6% for 2 years 13% for 4 years 34% for 10 years
Sales Tax 8.25%

Density of Sediment 1.4 ton/CY
Workers work week consists of 6 days /week 1 rigs

1 mobilization/demobilizations per excavator $664 per diem  per rig
Length of canal segment for excavation 4,486 feet
Approximate width of canal 55.5 feet
Approximate depth of excavation 2.17 feet

Approximate quantity of concrete for stabilization 7% by weight
Disposal rate 20 loads/day

Sampling to be conducted 1 time per year
Fish Tissue Samples 35 sample
Quality Control Samples 2 # of MS/MSDs to collect
Duplicate 3 # of duplicates to collect
Long Term Monitoring Reports 40 hours per report (1 report per event)
Standard work day 12 hrs
Approximate hourly wage Junior Engineer $100.00

Construction Manager $140.00
Community Outreach Representative $120.00

Sediment
PCB Congeners $1,000.00

Fish Tissue 3

PCB as Aroclors $214.00

Notes
BCY In-place cubic yard H&S Health and Safety
CY Cubic yard LCY Loose cubic yard
ea Each LF Linear foot
ft Foot SF Square foot
gal Gallon SY Square yard
hrs Hours VLF Vertical linear foot
HP horse power

1 Source is The Gordian Group, RS Means Online (2016), McAllen, TX, unless otherwise cited
2 Source of factor: "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study,"  US EPA (July 2000a)
3 Fish tissue analyses include cost for lipids and filleting

Costs are loaded with mark-up

During Excavation

Disposal

Annual Fish Sampling

Lab Costs

General
Working condition is Safety Level:
Weighted Average of city cost index
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal and Reservoir Monitored Natural Recovery Sediment 13                  months

5                    years

20                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

REMEDIAL ACTION - CONSTRUCTION TOTAL CAPITAL COST $27,240,000
 (totals rounded to nearest thousand)

$682,268

Professional est 1                           ea -$            -$            -$            -$            -$               -$                13,200.00$        $13,200
GSA + Tax 21                         day -$            -$            -$            -$            -$               -$                996.00$             $20,916
United Rentals 3                           weeks -$            -$            -$            -$            -$               -$                1,989.90$          $5,970
PVL Technologies, Inc. 13                         day -$            -$            -$            -$            -$               -$                495.00$             $6,435
Professional est 13                         day -$            -$            -$            -$            -$               -$                255.96$             $3,327
Professional est 21                         day 7,200$         151,200$     -$            -$            -$               -$                -$                   $151,200
Professional est 1                           ea -$            -$            -$            -$            -$               -$                11,220.00$        $11,220
TestAmerica Inc. 420                       ea -$            -$            -$            -$            -$               -$                1,100.00$          $462,000
Professional est 80                         hr 100$            8,000$         -$            -$            -$               -$                -$                   $8,000

$18,900,051

Mobile Mini, Inc. 12                         month -$            -$            -$            -$            -$               -$                506.00$             $6,072
0152 1340 0100 12                         month -$            -$            -$            -$            219$              2,630$            -$                   $2,630
USDA 12                         month -$            -$            -$            -$            -$               -$                33.46$               $402
3111 1010 0200 1                           acre 3,139$         3,139$         2,589$         2,589$         -$               -$                -$                   $5,729
3122 1320 0240 1                           ea 893$            893$            858$            858$            -$               -$                -$                   $1,750
0155 2350 0050 4,000                    SY 2$                8,365$         1$                2,215$         4$                  16,231$          -$                   $26,811
United Site Services 12                         month -$            -$            -$            -$            -$               -$                687.50$             $8,250
United Rentals 12                         month -$            -$            -$            -$            -$               -$                3,922.60$          $47,071
United Rentals 12                         month -$            -$            -$            -$            -$               -$                1,663.20$          $19,958
0154 3340 6410 12                         month -$            -$            -$            -$            -$               -$                427.90$             $5,135
0241 1919 0700 56                         weeks -$            -$            -$            -$            511$              28,629$          -$                   $28,629
Mabey 21                         weeks -$            -$            -$            -$            -$               -$                1,034$               $21,714
3163 2616 0400 120                       VLF 63$              7,561$         26$              3,166$         27$                3,288$            -$                   $14,015
0131 1320 0160 1                           week 11,884$       11,884$       -$            -$            -$               -$                -$                   $11,884
Stone and Soil, Inc 365,130                SF -$            -$            -$            -$            -$               -$                0.41$                 $148,757
Stone and Soil, Inc 170                       load -$            -$            -$            -$            -$               -$                220$                  $37,400
0154 3320 0200 14                         weeks 4,066$         56,925$       3,110$         43,533$       -$               -$                -$                   $100,458
0156 3250 0100 17,520                  hr 49.58$         868,592$     -$            -$            -$               -$                -$                   $868,592

GSA + Tax 330                       day -$            -$            -$            -$            -$               -$                1,328.00$          $438,240
GSA + Tax 330                       day -$            -$            -$            -$            -$               -$                1,660.00$          $547,800
3113 1310 0100 8                           acre 2,857$         23,944$       -$            -$            -$               -$                -$                   $23,944
3123 1642 0550; 3123 1642 4200 54,206                  BCY 2.91$           157,709$     4.78$           259,219$     -$               -$                -$                   $416,928
0154 3320 0345 48                         week -$            -$            -$            -$            -$               -$                646.29$             $31,022
0154 3320 4710/0131 1320 0160 48                         week 1,981$         95,076$       -$            -$            -$               -$                1,392.88$          $161,934
0154 3320 5310/0131 1320 0160 48                         week 1,981$         95,076$       -$            -$            -$               -$                1,654.74$          $174,504
Granite Environmental, Inc. 30                         each -$            -$            -$            -$            -$               -$                2,427.69$          $72,831
3123 2315 4010 3,568                    BCY 0.71$           2,549$         1.27$           4,522$         39$                140,340$        -$                   $147,411
0154 3340 6950 48                         week -$            -$            -$            -$            -$               -$                9,630.10$          $462,245
Professional est 200                       day 1,200$         240,000$     -$            -$            -$               -$                -$                   $240,000

0154 3650 1500 2                           each 292$            584$            405$            809$            -$               -$                -$                   $1,393
GSA + Tax 175                       day -$            -$            -$            -$            -$               -$                1,328.00$          $232,400
3113 1310 0100 12                         acre 2,857$         32,913$       -$            -$            -$               -$                -$                   $32,913
3123 1642 0200; 3123 1642 4200 17,195                  BCY 2.00$           34,393$       2.30$           39,557$       -$               -$                -$                   $73,950
0154 3320 4710/0131 1320 0160 20                         week 1,981$         39,615$       -$            -$            -$               -$                1,392.88$          $67,472
0154 3320 5310/0131 1320 0160 20                         week 1,981$         39,615$       -$            -$            -$               -$                1,654.74$          $72,710
0154 3340 7625/0131 1320 0160 5                           week 3,961.50$    19,807$       -$            -$            -$               -$                1,426.06$          $26,938

Levee stabilization, loading and spreading, common earth, shovel, 1-1/2 CY bucket

Gravel for road maintenance, 3" thick
Gravel freight

Forklift variable reach, 6,000 lbs
Vibra-corer-PVL Technologies and Consumables
17' Tracker boat with 40hp motor and trailer
Sampling labor (6 samplers)
Sampling equipment, supplies, and shipping
Sediment analysis - PCB Congeners
Reporting

Rough grade 35,100-40,000 SF

Lighting

MEDIUM Estimated Cost to Implement $33,700,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-B Donna, TX Operation Time:

Toilet, portable chemical (2 toilets)

Post Remediation Monitoring

Construction Activities
Temporary Facilities and Site Maintenance

Command facility 40' combo with 15' office
Office equipment rental average

Clearing & grubbing, heavy trees, to 12" diameter
Land lease

Pre-Design
Reservoir and Canal Baseline Sampling

Mobilization/demobilization
Per diem

Fencing
Generator

Temporary, roads, gravel fill, 4" gravel depth

Vacuum truck, hazardous material, 5000 gallons

Mobilization/demobilization equipment hauled 40-ton capacity

Rubbish handling, dumpster, 10 CY, 3 ton capacity, one dump per week

Site security (24 hours a day) (2 guards)
Excavation (Unlined)

Per diem construction crew
Per diem truck drivers
Clearing brush by hand
Excavating, clamshell, 1 CY; for wet excavation
Excavator attachment, grapple
Front end loader, 4WD, 2.5-3.5 CY 145HP
Rent truck, dump, 4 axle, 25 ton payload
Silt curtain (100' x 7')

Rent and operate water truck, off highway, 6,000 gallon capacity
Engineering oversight

Rent truck, dump, 4 axle, 25 ton payload

Temporary bridge rental
Concrete caissons for marine const., 80 to 150 ton capacity, 22" diameter, 10' deep
Temporary bridge installation

Excavator diesel hydraulic crawler mounted 1-1/2 CY capacity

Excavation (Lined)

Per diem construction crew
Clearing brush by hand
Excavating, backhoe, 1 CY; for wet excavation
Front end loader, 4WD, 2.5-3.5 CY 145HP
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal and Reservoir Monitored Natural Recovery Sediment 13                  months

5                    years

20                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $33,700,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-B Donna, TX Operation Time:
Post Remediation Monitoring

USA Environmental, LP 20                         load -$            -$            -$            -$            -$               -$                1,100.00$          $22,000
GSA + Tax 281                       day -$            -$            -$            -$            -$               -$                1,660.00$          $466,693
USA Environmental, LP 5,623                    load -$            -$            -$            -$            -$               -$                550.00$             $3,092,545
USA Environmental, LP 5,623                    load -$            -$            -$            -$            -$               -$                33.00$               $185,553
USA Environmental, LP 7,200                    box days -$            -$            -$            -$            -$               -$                13.20$               $95,040
USA Environmental, LP 101,211                ton -$            -$            -$            -$            -$               -$                77.00$               $7,793,213
USA Environmental, LP 20                         ea -$            -$            -$            -$            -$               -$                234.03$             $4,681
Baker Corp, Inc. 330                       day -$            -$            -$            -$            -$               -$                46.20$               $15,246
Sunbelt Rentals/0131 1320 0160 11                         month -$            -$            -$            -$            -$               -$                1,067.00$          $11,737
0154 3320 0200/0131 1320 0160 11                         month 7,923$         87,153$       -$            -$            -$               -$                9,248.69$          $188,889
0305 1330 0250 150,739                ea -$            -$            -$            -$            14$                2,132,052$     -$                   $2,132,052

GSA + Tax 15                         day -$            -$            -$            -$            -$               -$                830.00$             $12,450
United Rentals 3                           week -$            -$            -$            -$            -$               -$                1,989.90$          $5,970
Professional est 3                           week -$            -$            -$            -$            -$               -$                1,200$               $3,600
Professional est 15                         day 3,000$         45,000$       -$            -$            -$               -$                -$                   $45,000
Professional est 1 each -$            -$            -$            -$            -$               -$                6,600$               $6,600
TestAmerica Inc. 120                       ea -$            -$            -$            -$            -$               -$                1,100.00$          $132,000
Professional est 40                         hr $100 4,000$         -$            -$            -$               -$                -$                   $4,000

1014 5320 0300/1014 5320 1500 20                         ea 28$              561$            16$              315$            171$              3,418$            -$                   $4,295

3137 1310 0200 415                       SY 49$              20,402$       15$              6,334$         46$                18,997$          -$                       $45,733
3122 1320 0280 12                         ea 2,188$         26,258$       2,217$         26,605$       -$               -$                -$                       $52,863

$945,003
5% $18,900,051 $945,003

$4,790,696
25% $19,162,785 $4,790,696

$1,922,033
5% 11,306,076$      $565,304
6% 11,306,076$      $678,365
6% 11,306,076$      $678,365

REMEDIAL ACTION - FISH REMOVAL ANNUAL COST 733,000$             
TOTAL COST (NPV) 3,010,000$          

Residual Contamination Removal $558,391

Professional est 2 ea -$            -$            -$            -$            -$               -$                4,730.00$          $9,460
GSA + Tax 35 day -$            -$            -$            -$            -$               -$                830.00$             $29,050
United Rentals 2                           months -$            -$            -$            -$            -$               -$                4,828.58$          $9,657
EA Engineering 35 day -$            -$            -$            -$            -$               -$                230$                  $8,050
EA Engineering 35 day -$            -$            -$            -$            -$               -$                260$                  $9,100
Professional est 35 day 6,000$         210,000$     -$            -$            -$               -$                -$                   $210,000
Dallas Steel Drums, Inc. 500 ea -$            -$            -$            -$            -$               -$                54$                    $27,088
0281 2010 1260 500 mile -$            -$            -$            -$            -$               -$                47$                    $23,408
0281 2010 1100 500 ea -$            -$            -$            -$            -$               -$                221$                  $110,748

Professional est 2 ea -$            -$            -$            -$            -$               -$                4,730.00$          $9,460
GSA + Tax 10 day -$            -$            -$            -$            -$               -$                664.00$             $6,640
United Rentals 2                           week -$            -$            -$            -$            -$               -$                1,989.90$          $3,980

Engineering Controls
Sign, aluminum, reflectorized, 30" by 30" and 10' steel posts, upright, bolted

Disposal of Canal Sediment
Mobilization/demobilization of water tight boxes

Transportation of sediment
Liners

Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer
Sampling labor (3 samplers)
Sampling equipment, supplies, and shipping

Reporting

Box rental, 20 boxes
Disposal of sediment, includes stabilization
Washout of boxes
Fractionation tank, 20,000 gallon capacity; for sediment dewatering
Trash pump, for sediment dewatering

Site Restoration
Rip-rap & rock lining
Rough grade 75,100-100,000 SF

Mobilization and Demobilization
of Total Costs of Site Work

System Contingency

Confirmation Sampling
Per diem

Sediment analysis - PCB Congeners

55 gallon steel drums
Hazardous waste transportation to disposal site
Hazardous waste pickup and disposal

Low Water Removal Actions (for 5 years)
Mobilization/demobilization
Per diem
Forklift variable reach, 6,000 lbs

Regular DC shocker for electrofishing
Removal activities (5 person team)

of Total Construction Activities

Professional/Technical Services2

of Construction (not including disposal) + Contingency for Project Management
of Construction (not including disposal) + Contingency for Remedial Design
of Construction (not including disposal) + Contingency for Construction Management

Annual Electrofishing and Fish Removal (for 5 years)

Excavator diesel hydraulic crawler mounted, 1-1/2 CY
Cement, Portland, type I/II, trucked in bulk, 94 lb bags

Per diem truck drivers

Mobilization/demobilization
Per diem
Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer

Donna Reservoir and Canal System
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal and Reservoir Monitored Natural Recovery Sediment 13                  months

5                    years

20                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $33,700,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-B Donna, TX Operation Time:
Post Remediation Monitoring

EA Engineering 10 day -$            -$            -$            -$            -$               -$                230$                  $2,300
Bett's Super Pro Cast Net 1                           ea -$            -$            -$            -$            -$               -$                264.00$             $264
The Fish Net Company 1                           ea -$            -$            -$            -$            -$               -$                211.48$             $211
Professional est 10 day 4,800$         48,000$       -$            -$            -$               -$                -$                   $48,000
Dallas Steel Drums, Inc. 100 ea -$            -$            -$            -$            -$               -$                54$                    $5,418
0281 2010 1260 500 mile -$            -$            -$            -$            -$               -$                47$                    $23,408
0281 2010 1100 100 ea -$            -$            -$            -$            -$               -$                221$                  $22,150

$139,598
25% $558,391 $139,597.76

Professional/Technical Services2 $34,899
5% of Remedial Action - Fish Removals + Contingency for Project Management 697,989$           34,899$

Lifetime Remedial Action - Fish Removals (Net Present Value)2 3,005,445$          
Annual Remedial Action - Fish Removals Net Present Value 3,005,445$

5 Years of Operation
7% Discount Factor (per EPA guidance)

LONG TERM MONITORING, COMMUNITY INVOLVEMENT AND ENGINEERING CONTROLS ANNUAL LTM COST $643,000
LIFETIME LTM (NPV) $3,420,000

$601,529
Post Remediation Site Monitoring - Biennial Fish Tissue Sampling (for 20 years)

Professional est 1                           ea -$            -$            -$            -$            -$               -$                8,360.00$          $8,360
GSA + Tax 10                         days -$            -$            -$            -$            -$               -$                664.00$             $6,640
United Rentals 2                           week -$            -$            -$            -$            -$               -$                1,989.90$          $3,980
EA Engineering 10                         day -$            -$            -$            -$            -$               -$                255.96$             $2,560
EA Engineering 5                           day -$            -$            -$            -$            -$               -$                255.96$             $1,280
Professional est 10                         day 4,800$         48,000$       -$            -$            -$               -$                -$                   $48,000
Professional est 1                           ea -$            -$            -$            -$            -$               -$                2,200.00$          $2,200
Test America Laboratories 100                       ea -$            -$            -$            -$            -$               -$                235.40$             $23,540
Professional est 40                         hr 100$            4,000$         -$            -$            -$               -$                -$                   $4,000

Monitored Natural Recovery Reservoir Monitoring - Biennial Sediment Sampling (for 20 years)
Professional est 1                           ea -$            -$            -$            -$            -$               -$                13,200.00$        $13,200
GSA + Tax 13                         day -$            -$            -$            -$            -$               -$                996.00$             $12,948
United Rentals 2                           weeks -$            -$            -$            -$            -$               -$                1,989.90$          $3,980
PVL Technologies, Inc. 13                         day -$            -$            -$            -$            -$               -$                495.00$             $6,435
Professional est 13                         day -$            -$            -$            -$            -$               -$                255.96$             $3,327
Professional est 13                         day 7,200$         93,600$       -$            -$            -$               -$                -$                   $93,600
Professional est 1                           ea -$            -$            -$            -$            -$               -$                7,480.00$          $7,480
TestAmerica Inc. 320                       ea -$            -$            -$            -$            -$               -$                1,100.00$          $352,000
Professional est 80                         hr 100$            8,000$         -$            -$            -$               -$                -$                   $8,000

$9,846
Professional est 1                           events -$            -$            -$            -$            -$               -$                1,650.00$          $1,650
GSA + Tax 6                           days -$            -$            -$            -$            -$               -$                166.00$             $996
Professional est 1                           events 7,200$         7,200$         -$            -$            -$               -$                -$                   $7,200

$1,074
1014 5320 0300/1014 5320 1500 5                           ea 28$              140$            16$              79$              170.910$       855$               -$                   $1,074

$30,622
5% of Total Sampling Activities for Project Management $612,449 $30,622

$3,415,664

Vibra-corer-PVL Technologies and Consumables
17' Tracker boat with 40hp motor and trailer
Sampling labor (6 samplers)

Community Involvement
Mobilization/demobilization
Per diem

Sign Replacement

Community outreach event (2 representatives)

Mobilization/demobilization
Per diem
Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer
Regular DC shocker for electrofishing
Sampling labor (4 samplers)

System Contingency
of Remedial Action - Fish Removals

Monitoring, Sampling, Testing and Analysis

Sampling equipment, supplies, and shipping
Sediment analysis - PCB Congeners
Reporting

17' Tracker boat with 40hp motor and trailer
Cast Net

Lifetime Long Term Monitoring (Net Present Value)2

Mobilization/demobilization
Per diem
Forklift variable reach, 6,000 lbs

Removal activities (4 person team)
55 gallon steel drums
Hazardous waste transportation to disposal site
Hazardous waste pickup and disposal

Seine Netting (43 lb test)

Engineering Controls

Sampling equipment and supplies
Fish tissue analysis - PCBs as Aroclors
Reporting

Professional/Technical Services2

Donna Reservoir and Canal System
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal and Reservoir Monitored Natural Recovery Sediment 13                  months

5                    years

20                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $33,700,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-B Donna, TX Operation Time:
Post Remediation Monitoring

Monitoring, Sampling, Testing and Analysis 1                           NPV $3,232,484 $3,232,484
Community Involvement 1                           NPV $171,237 $171,237
Engineering Controls 1                           NPV $11,943 $11,943

20 Years of Monitoring
7% Discount Factor (per EPA guidance)

TOTAL ESTIMATED NPV TECHNOLOGY COST $33,700,000

Assumptions:

D (Labor productivity: 82% ; Equipment productivity: 100% )
96.8% (not applicable for costs derived from vendor quotes).
10%

Inflation 3% per year 6% for 2 years 13% for 4 years 34% for 10 years
Sales Tax 8.25%

Density of Sediment 1.4 ton/CY
Workers work week consists of 6 days /week 1 rigs

1 mobilization/demobilizations per excavator $664 per diem  per rig
Length of unlined canal segment for excavation 12,171 feet
Length of lined canal segment for excavation 16,730 feet
Approximate width of canal 55.5 feet
Approximate depth of excavation of unlined canal segment 2.17 feet
Approximate depth of excavation of lined canal segment 0.5 feet

Approximate quantity of concrete for stabilization 7% by weight
Disposal rate 20 CY/day

Sampling to be conducted 1 time per year
Fish Tissue Samples 35 sample
Quality Control Samples 2 # of MS/MSDs to collect
Duplicate 3 # of duplicates to collect
Long Term Monitoring Reports 40 hours per report (1 report per event)
Standard work day 12 hrs
Approximate hourly wage Junior Engineer $100.00

Construction Manager $140.00
Community Outreach Representative $120.00

PCB Congeners $1,000.00

PCBs as Aroclors $214.00

Notes
BCY In-place cubic yard H&S Health and Safety
CY Cubic yard LCY Loose cubic yard
ea Each LF Linear foot
ft Foot SF Square foot
gal Gallon SY Square yard
hrs Hours
HP horse power

1 Source is The Gordian Group, RS Means Online (2016), McAllen, TX, unless otherwise cited
2 Source of factor: "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study,"  US EPA (July 2000a)
3 Fish tissue analyses include cost for lipids and filletin

Sediment

Fish Tissue 3

General

Disposal

Lab Costs

Working condition is Safety Level:
Weighted Average of city cost index
Costs are loaded with mark-up

During Excavation

Annual Fish Sampling

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal and Reservoir Dredging with Sand Layer Sediment 49                  months

5                    years

10                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

REMEDIAL ACTION - CONSTRUCTION TOTAL CAPITAL COST $159,200,000
 (totals rounded to nearest thousand)

$682,268

Professional est 1                           ea -$            -$            -$            -$            -$               -$                13,200.00$        $13,200
GSA + Tax 21                         day -$            -$            -$            -$            -$               -$                996.00$             $20,916
United Rentals 3                           weeks -$            -$            -$            -$            -$               -$                1,989.90$          $5,970
PVL Technologies, Inc. 13                         day -$            -$            -$            -$            -$               -$                495.00$             $6,435
Professional est 13                         day -$            -$            -$            -$            -$               -$                255.96$             $3,327
Professional est 21                         day 7,200$         151,200$     -$            -$            -$               -$                -$                   $151,200
Professional est 1                           ea -$            -$            -$            -$            -$               -$                11,220.00$        $11,220
TestAmerica Inc. 420                       ea -$            -$            -$            -$            -$               -$                1,100.00$          $462,000
Professional est 80                         hr 100$            8,000$         -$            -$            -$               -$                -$                   $8,000

$110,420,718

Mobile Mini, Inc. 49                         month -$            -$            -$            -$            -$               -$                506.00$             $24,794
0152 1340 0100 49                         month -$            -$            -$            -$            219$              10,740$          -$                   $10,740
USDA 49                         month -$            -$            -$            -$            -$               -$                535.33$             $26,231
3111 1010 0200 1                           acre 3,139$         3,139$         2,589$         2,589$         -$               -$                -$                   $5,729
3122 1320 0240 1                           ea 893$            893$            858$            858$            -$               -$                -$                   $1,750
0155 2350 0050 4,000                    SY 2$                8,365$         1$                2,215$         4$                  16,231$          -$                   $26,811
United Site Services 49                         month -$            -$            -$            -$            -$               -$                687.50$             $33,688
United Rentals 49                         month -$            -$            -$            -$            -$               -$                3,922.60$          $192,207
United Rentals 49                         month -$            -$            -$            -$            -$               -$                1,663.20$          $81,497
0154 3340 6410 49                         month -$            -$            -$            -$            -$               -$                427.90$             $20,967
0241 1919 0700 210                       weeks -$            -$            -$            -$            511$              107,358$        -$                   $107,358
Mabey 21                         weeks -$            -$            -$            -$            -$               -$                1,034.00$          $21,714
3163 2616 0400 120                       VLF 63$              7,561$         26$              3,166$         27$                3,288$            -$                   $14,015
0131 1320 0160 1                           week 11,884$       11,884$       -$            -$            -$               -$                -$                   $11,884
Stone and Soil, Inc 365,130                SF -$            -$            -$            -$            -$               -$                0.41$                 $148,757
Stone and Soil, Inc 170                       load -$            -$            -$            -$            -$               -$                220.00$             $37,400
0154 3320 0200 1                           weeks 4,066$         4,066$         3,110$         3,110$         -$               -$                -$                   $7,176
0156 3250 0100 70,560                  hr 49.58$         3,498,166$  -$            -$            -$               -$                -$                   $3,498,166

GSA + Tax 330                       day -$            -$            -$            -$            -$               -$                1,328.00$          $438,240
GSA + Tax 330                       day -$            -$            -$            -$            -$               -$                1,660.00$          $547,800
3113 1310 0100 8                           acre 2,857$         23,944$       -$            -$            -$               -$                -$                   $23,944
3123 1642 0550; 3123 1642 4200 54,206                  BCY 2.91$           157,709$     4.78$           259,219$     -$               -$                -$                   $416,928
0154 3320 0345 48                         week -$            -$            -$            -$            -$               -$                646.29$             $31,022
0154 3320 4710/0131 1320 0160 48                         week 1,981$         95,076$       -$            -$            -$               -$                1,392.88$          $161,934
0154 3320 5310/0131 1320 0160 48                         week 1,981$         95,076$       -$            -$            -$               -$                1,654.74$          $174,504
Granite Environmental, Inc. 30                         each -$            -$            -$            -$            -$               -$                2,427.69$          $72,831
3123 2315 4010 3,568                    BCY 0.71$           2,549$         1.27$           4,522$         39$                140,340$        -$                   $147,411
0154 3340 6950 48                         week -$            -$            -$            -$            -$               -$                9,630.10$          $462,245
Professional est 200                       day 1,200$         240,000$     -$            -$            -$               -$                -$                   $240,000

0154 3650 1500 2                           each 292$            584$            405$            809$            -$               -$                -$                   $1,393
GSA + Tax 175                       day -$            -$            -$            -$            -$               -$                1,328.00$          $232,400
3113 1310 0100 12                         acre 2,857$         32,913$       -$            -$            -$               -$                -$                   $32,913
3123 1642 0200; 3123 1642 4200 17,195                  BCY 2.00$           34,393$       2.30$           39,557$       -$               -$                -$                   $73,950
0154 3320 4710/0131 1320 0160 20                         week 1,981$         39,615$       -$            -$            -$               -$                1,392.88$          $67,472
0154 3320 5310/0131 1320 0160 20                         week 1,981$         39,615$       -$            -$            -$               -$                1,654.74$          $72,710
0154 3340 7625/0131 1320 0160 5                           week 3,961.50$    19,807$       -$            -$            -$               -$                1,426.06$          $26,938

Concrete caissons for marine const., 80 to 150 ton capacity, 22" diameter, 10' deep
Temporary bridge installation

Excavator diesel hydraulic crawler mounted 1-1/2 CY capacity

Gravel for road maintenance, 3" thick
Gravel freight

Front end loader, 4WD, 2.5-3.5 CY 145HP
Rent truck, dump, 4 axle, 25 ton payload
Silt curtain (100' x 7')

Clearing brush by hand
Excavating, backhoe, 1 CY; for wet excavation
Front end loader, 4WD, 2.5-3.5 CY 145HP
Rent truck, dump, 4 axle, 25 ton payload

MEDIUM Estimated Cost to Implement $162,800,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-C Donna, TX Operation Time:
Post Remediation Monitoring

Construction Activities
Temporary Facilities and Site Maintenance

Command facility 40' combo with 15' office
Office equipment rental average

Clearing & grubbing, heavy trees, to 12" diameter
Land lease

Pre-Design
Reservoir and Canal Baseline Sampling

Mobilization/demobilization
Per diem
Forklift variable reach, 6,000 lbs
Vibra-corer-PVL Technologies and Consumables
17' Tracker boat with 40hp motor and trailer

Sediment analysis - PCB Congeners
Reporting

Sampling labor (6 samplers)
Sampling equipment, supplies, and shipping

Rough grade 35,100-40,000 SF

Vacuum truck, hazardous material, 5000 gallons

Rent and operate water truck, off highway, 6,000 gallon capacity
Engineering oversight

Excavation (Lined)
Mobilization/demobilization equipment hauled 40-ton capacity
Per diem construction crew

Levee stabilization, loading and spreading, common earth, shovel, 1-1/2 CY bucket

Temporary, roads, gravel fill, 4" gravel depth
Fencing
Generator
Lighting
Toilet, portable chemical (2 toilets)

Clearing brush by hand
Excavating, clamshell, 1 CY; for wet excavation
Excavator attachment, grapple

Rubbish handling, dumpster, 10 CY, 3 ton capacity, one dump per week

Site security (24 hours a day) (2 guards)
Excavation (Unlined)

Per diem construction crew
Per diem truck drivers

Temporary bridge rental

Donna Reservoir and Canal System
Donna, Hidalgo County, Texas
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal and Reservoir Dredging with Sand Layer Sediment 49                  months

5                    years

10                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $162,800,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-C Donna, TX Operation Time:
Post Remediation Monitoring

USA Environmental, LP 20                         load -$            -$            -$            -$            -$               -$                1,100.00$          $22,000
GSA + Tax 281                       day -$            -$            -$            -$            -$               -$                1,660.00$          $466,693
USA Environmental, LP 5,623                    load -$            -$            -$            -$            -$               -$                550.00$             $3,092,545
USA Environmental, LP 5,623                    load -$            -$            -$            -$            -$               -$                33.00$               $185,553
USA Environmental, LP 7,200                    box days -$            -$            -$            -$            -$               -$                13.20$               $95,040
USA Environmental, LP 101,211                ton -$            -$            -$            -$            -$               -$                77.00$               $7,793,213
USA Environmental, LP 20                         ea -$            -$            -$            -$            -$               -$                234.03$             $4,681
Baker Corp, Inc. 330                       day -$            -$            -$            -$            -$               -$                46.20$               $15,246
Sunbelt Rentals/0131 1320 0160 11                         month -$            -$            -$            -$            -$               -$                1,067.00$          $11,737
0154 3320 0200/0131 1320 0160 11                         month 7,923$         87,153$       -$            -$            -$               -$                9,248.69$          $188,889
0305 1330 0250 150,739                ea -$            -$            -$            -$            14$                2,132,052$     -$                   $2,132,052

Terra Contracting Services, LLC 1                           ea -$            -$            -$            -$            -$               -$                825,000.00$      $825,000
Terra Contracting Services, LLC 1                           ea -$            -$            -$            -$            -$               -$                220,000.00$      $220,000
GSA + Tax 200                       day -$            -$            -$            -$            -$               -$                166.00$             $33,200
Terra Contracting Services, LLC 1                           ea -$            -$            -$            -$            -$               -$                5,500.00$          $5,500
0154 1950 0300 365                       days 334$            122,057$     1,403.22$    512,173$     -$               -$                -$                   $634,230
Terra Contracting Services, LLC 282,333                BCY -$            -$            -$            -$            -$               -$                49.50$               $13,975,500
Terra Contracting Services, LLC 282,333                CY -$            -$            -$            -$            -$               -$                27.50$               $7,764,167
Terra Contracting Services, LLC 12                         month -$            -$            -$            -$            -$               -$                220,000.00$      $2,640,000
Terra Contracting Services, LLC 282,333                CY -$            -$            -$            -$            -$               -$                38.50$               $10,869,833
Professional est 200                       day 1,200$         240,000$     -$            -$            -$               -$                -$                   $240,000

USA Environmental, LP 20                         load -$            -$            -$            -$            -$               -$                1,100.00$          $22,000
GSA + Tax 1,112                    day -$            -$            -$            -$            -$               -$                1,660.00$          $1,845,401
USA Environmental, LP 22,234                  load -$            -$            -$            -$            -$               -$                550.00$             $12,228,563
USA Environmental, LP 22,234                  load -$            -$            -$            -$            -$               -$                33.00$               $733,714
USA Environmental, LP 22,234                  box days -$            -$            -$            -$            -$               -$                13.20$               $293,486
USA Environmental, LP 400,208                ton -$            -$            -$            -$            -$               -$                77.00$               $30,815,978
USA Environmental, LP 20                         ea -$            -$            -$            -$            -$               -$                234.03$             $4,681
0154 3320 0200/0131 1320 0160 37.06                    month 7,923$         293,597$     -$            -$            -$               -$                9,248.69$          $636,318
0305 1330 0250 340,602                ea -$            -$            -$            -$            14$                4,817,470$     -$                   $4,817,470

GSA + Tax 15                         day -$            -$            -$            -$            -$               -$                830.00$             $12,450
United Rentals 3                           week -$            -$            -$            -$            -$               -$                1,989.90$          $5,970
Professional est 3                           week -$            -$            -$            -$            -$               -$                1,200$               $3,600
Professional est 15                         day 3,000$         45,000$       -$            -$            -$               -$                -$                   $45,000
Professional est 1 each -$            -$            -$            -$            -$               -$                6,600$               $6,600
TestAmerica Inc. 120                       ea -$            -$            -$            -$            -$               -$                1,100.00$          $132,000
Professional est 40                         hr $100 4,000$         -$            -$            -$               -$                -$                   $4,000

1014 5320 0300/1014 5320 1500 20                         ea 28$              561$            16$              315$            171$              3,418$            -$                   $4,295

3137 1310 0200 415                       SY 49$              20,402$       15$              6,334$         46$                18,997$          -$                       $45,733
3122 1320 0280 12                         ea 2,188$         26,258$       2,217$         26,605$       -$               -$                -$                       $52,863

$5,521,036
5% $110,420,718 $5,521,036

$28,972,223
25% $115,888,891 $28,972,223

$13,631,738
5% 80,186,693$      $4,009,335

Fractionation tank, 20,000 gallon capacity; for sediment dewatering
Trash pump, for sediment dewatering
Excavator diesel hydraulic crawler mounted, 1-1/2 CY
Cement, Portland, type I/II, trucked in bulk, 94 lb bags

Reservoir

Mobilization/demobilization of water tight boxes
Per diem truck drivers
Transportation of sediment
Liners
Box rental, 20 boxes
Disposal of sediment, includes stabilization

Engineering Controls
Sign, aluminum, reflectorized, 30" by 30" and 10' steel posts, upright, bolted

Site Restoration
Rip-rap & rock lining
Rough grade 75,100-100,000 SF

Mobilization and Demobilization
of Total Costs of Site Work

System Contingency
of Total Construction Activities

Professional/Technical Services2

of Construction (not including disposal costs) + Contingency for Project Management

Disposal of Canal Sediment

Washout of boxes

Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer
Sampling labor (3 samplers)
Sampling equipment, supplies, and shipping

Crane crew, daily use, 40-ton truck-mounted hydraulic crane

Engineering oversight

Hydraulic Dredging
Material dewatering and handling (Geotubes®)
Water treatment
Sand cover w/ installation

Reporting

Mobilization/demobilization

Confirmation Sampling
Per diem

Site staging area preparation
Per diem
Debris Removal

Sediment analysis - PCB Congeners

Disposal of sediment, includes stabilization
Washout of boxes
Excavator diesel hydraulic crawler mounted, 1-1/2 CY
Cement, Portland, type I/II, trucked in bulk, 94 lb bags

Disposal of Reservoir Sediment
Mobilization/demobilization of water tight boxes
Per diem truck drivers
Transportation of sediment
Liners
Box rental, 20 boxes
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal and Reservoir Dredging with Sand Layer Sediment 49                  months

5                    years

10                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $162,800,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-C Donna, TX Operation Time:
Post Remediation Monitoring

6% 80,186,693$      $4,811,202
6% 80,186,693$      $4,811,202

REMEDIAL ACTION - FISH REMOVAL ANNUAL COST 733,000$             
TOTAL COST (NPV) 3,010,000$          

Residual Contamination Removal $558,391

Professional est 2 ea -$            -$            -$            -$            -$               -$                4,730.00$          $9,460
GSA + Tax 35 day -$            -$            -$            -$            -$               -$                830.00$             $29,050
United Rentals 2                           months -$            -$            -$            -$            -$               -$                4,828.58$          $9,657
EA Engineering 35 day -$            -$            -$            -$            -$               -$                230$                  $8,050
EA Engineering 35 day -$            -$            -$            -$            -$               -$                260$                  $9,100
Professional est 35 day 6,000$         210,000$     -$            -$            -$               -$                -$                   $210,000
Dallas Steel Drums, Inc. 500 ea -$            -$            -$            -$            -$               -$                54$                    $27,088
0281 2010 1260 500 mile -$            -$            -$            -$            -$               -$                47$                    $23,408
0281 2010 1100 500 ea -$            -$            -$            -$            -$               -$                221$                  $110,748

Professional est 2 ea -$            -$            -$            -$            -$               -$                4,730.00$          $9,460
GSA + Tax 10 day -$            -$            -$            -$            -$               -$                664.00$             $6,640
United Rentals 2                           week -$            -$            -$            -$            -$               -$                1,989.90$          $3,980
EA Engineering 10 day -$            -$            -$            -$            -$               -$                230$                  $2,300
Bett's Super Pro Cast Net 1                           ea -$            -$            -$            -$            -$               -$                264.00$             $264
The Fish Net Company 1                           ea -$            -$            -$            -$            -$               -$                211$                  $211
Professional est 10 day 4,800$         48,000$       -$            -$            -$               -$                -$                   $48,000
Dallas Steel Drums, Inc. 100 ea -$            -$            -$            -$            -$               -$                54$                    $5,418
0281 2010 1260 500 mile -$            -$            -$            -$            -$               -$                47$                    $23,408
0281 2010 1100 100 ea -$            -$            -$            -$            -$               -$                221$                  $22,150

$139,598
25% $558,391 $139,597.76

Professional/Technical Services2 $34,899
5% of Remedial Action - Fish Removals + Contingency for Project Management 697,989$           34,899$

Lifetime Remedial Action - Fish Removals (Net Present Value)2 3,005,445$          
Annual Remedial Action - Fish Removals Net Present Value 3,005,445$

5 Years of Operation
7% Discount Factor (per EPA guidance)

LONG TERM MONITORING, COMMUNITY INVOLVEMENT AND ENGINEERING CONTROLS ANNUAL LTM COST $87,000
LIFETIME LTM (NPV) $550,000

$73,270
Post Remediation Site Monitoring - Biennial Fish Tissue Sampling (for 10 years)

Professional est 1                           ea -$            -$            -$            -$            -$               -$                8,360.00$          $8,360
GSA + Tax 5                           days -$            -$            -$            -$            -$               -$                664.00$             $3,320
United Rentals 1                           week -$            -$            -$            -$            -$               -$                1,989.90$          $1,990
EA Engineering 5                           day -$            -$            -$            -$            -$               -$                255.96$             $1,280
EA Engineering 5                           day -$            -$            -$            -$            -$               -$                255.96$             $1,280
Professional est 5                           day 4,800$         24,000$       -$            -$            -$               -$                -$                   $24,000
Professional est 1                           ea -$            -$            -$            -$            -$               -$                5,500.00$          $5,500
Test America Laboratories 100                       ea -$            -$            -$            -$            -$               -$                235.40$             $23,540
Professional est 40                         hr 100$            4,000$         -$            -$            -$               -$                -$                   $4,000

Per diem
Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer
Regular DC shocker for electrofishing

of Construction (not including disposal costs) + Contingency for Remedial Design
of Construction (not including disposal costs) + Contingency for Construction Management

Annual Electrofishing and Fish Removal (for 5 years)
Mobilization/demobilization

Removal activities (5 person team)
55 gallon steel drums
Hazardous waste transportation to disposal site

Sampling labor (4 samplers)
Sampling equipment, supplies, and shipping
Fish tissue analysis - PCBs as Aroclors
Reporting

Low Water Removal Actions (for 5 years)
Mobilization/demobilization
Per diem
Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer

Removal activities (4 person team)
55 gallon steel drums

Hazardous waste pickup and disposal

System Contingency

Cast Net
Seine Netting (43 lb test)

of Remedial Action - Fish Removals

Monitoring, Sampling, Testing and Analysis - Fish

Mobilization/demobilization
Per diem
Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer
Regular DC shocker for electrofishing

Hazardous waste transportation to disposal site
Hazardous waste pickup and disposal
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal and Reservoir Dredging with Sand Layer Sediment 49                  months

5                    years

10                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $162,800,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-C Donna, TX Operation Time:
Post Remediation Monitoring

$189,039
Post Remediation Site Monitoring - Sediment Sampling (at year 4)

Professional est 1                           ea -$            -$            -$            -$            -$               -$                8,360.00$          $8,360
GSA + Tax 10                         days -$            -$            -$            -$            -$               -$                664.00$             $6,640
United Rentals 2                           week -$            -$            -$            -$            -$               -$                1,989.90$          $3,980
EA Engineering 10                         day -$            -$            -$            -$            -$               -$                255.96$             $2,560
Professional est 10                         day 4,800$         48,000$       -$            -$            -$               -$                -$                   $48,000
Professional est 1                           ea -$            -$            -$            -$            -$               -$                5,500.00$          $5,500
Test America Laboratories 100                       ea -$            -$            -$            -$            -$               -$                1,100.00$          $110,000
Professional est 40                         hr 100$            4,000$         -$            -$            -$               -$                -$                   $4,000

$9,846
Professional est 1                           events -$            -$            -$            -$            -$               -$                1,650.00$          $1,650
GSA + Tax 6                           days -$            -$            -$            -$            -$               -$                166.00$             $996
Professional est 1                           events 7,200$         7,200$         -$            -$            -$               -$                -$                   $7,200

$1,074
1014 5320 0300/1014 5320 1500 5                           ea 28$              140$            16$              79$              171$              855$               -$                   $1,074

$4,156
5% of Total Sampling Activities for Project Management $83,116 $4,156

$554,707
Monitoring, Sampling, Testing and Analysis - Fish 1                           NPV $261,036 $261,036
Monitoring, Sampling, Testing and Analysis - Sediment 1                           NPV $151,428 $151,428
Community Involvement 1                           NPV $134,325 $134,325
Engineering Controls 1                           NPV $7,918 $7,918

10 Years of Monitoring
7% Discount Factor (per EPA guidance)

TOTAL ESTIMATED NPV TECHNOLOGY COST $162,800,000

Assumptions:

D (Labor productivity: 82% ; Equipment productivity: 100% )
96.8% (not applicable for costs derived from vendor quotes).
10%

Inflation 3% per year 6% for 2 years 13% for 4 years 34% for 10 years
Sales Tax 8.25%

Density of Sediment 1.4 ton/CY
Workers work week consists of 6 days /week 1 rigs

1 mobilization/demobilizations per excavator $664 per diem  per rig
Length of unlined canal segment for excavation 12,171 feet
Length of lined canal segment for excavation 16,730 feet
Approximate width of canal 55.5 feet
Approximate depth of excavation of unlined canal segment 2.17 feet
Approximate depth of excavation of lined canal segment 0.5 feet

Approximate quantity of concrete for stabilization of canal sediment 7% by weight
Approximate quantity of concrete for stabilization of reservoir sediment 4% by weight
Disposal rate 20 loads/day

Sampling to be conducted 1 time per year

Community Involvement and Engineering Controls
Mobilization/demobilization
Per diem
Community outreach event (2 representatives)

Sign, aluminum, reflectorized, 30" by 30" and 10' steel posts, upright, bolted

General
Working condition is Safety Level:
Weighted Average of city cost index
Costs are loaded with mark-up

Professional/Technical Services2

Lifetime Long Term Monitoring (Net Present Value)2

Sampling labor (4 samplers)
Sampling equipment, supplies, and shipping
Fish tissue analysis - PCBs Congeners
Reporting

Monitoring, Sampling, Testing and Analysis - Sediment

Community Involvement and Engineering Controls

Disposal

Annual Fish Sampling

During Excavation

Mobilization/demobilization
Per diem
Forklift variable reach, 6,000 lbs
17' Tracker boat with 40hp motor and trailer
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TECHNOLOGY LOCATION

Dredging of Canal Sediment with Off-Site Disposal and Reservoir Dredging with Sand Layer Sediment 49                  months

5                    years

10                  years

Quantities Cost Breakdown (if available) Combined Unit 
Costs

Description Data Source Quantity Quantity Labor Labor Equipment Equipment Material Material Option
(Means1 or Other) Amount Unit Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost Unit Cost Total Cost

MEDIUM Estimated Cost to Implement $162,800,000
Donna Reservoir and Canal System Construction Time:

Alternative Component SE-C Donna, TX Operation Time:
Post Remediation Monitoring

Fish Tissue Samples 35 sample
Quality Control Samples 2 # of MS/MSDs to collect
Duplicate 3 # of duplicates to collect
Long Term Monitoring Reports 40 hours per report (1 report per event)
Standard work day 12 hrs
Approximate hourly wage Junior Engineer $100.00

Construction manager $140.00
Community Outreach Representative $120.00

PCB Congeners $1,000.00

$214.00

Notes
BCY In-place cubic yard gal        Gallon LCY Loose cubic yard
CY Cubic yard hrs        Hours LF Linear foot
ea Each HP        Horse Power SF Square foot
ft Foot H&S     Health and Safety SY     Square yard

1 Source is The Gordian Group, RS Means Online (2016), McAllen, TX, unless otherwise cited
2 Source of factor: "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study,"  US EPA (July 2000a)
3 Fish tissue analyses include cost for lipids and filletin

Fish Tissue
PCBs as Aroclors

Lab Costs
Sediment
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