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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #15 — Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1)

Worksheet #15 describes analytes selected for individual soil and groundwater sample locations for additional sampling activities to be conducted
in support of the Site Assessment for Sites 103, 104, and 105. The proposed soil and groundwater sample locations, sampling intervals, sampling
methods, and rationale for the sampling activities are described in Worksheet #17. The proposed soil sample locations are presented for Sites
103 and 104 on Figures 17-1 and for Site 105 on Figure 17-2. Monitoring well locations for the groundwater samples and water level
measurements are presented on Figure 17-3. The analytical program recommended for the individual sample locations to be collected during the
additional sampling activities is presented in Worksheet #18. The number of sampling locations and quality control samples are summarized in
Worksheet #20. The Field Sampling Plan and Quality Assurance Project Plan for Site Assessments at Site 103 - Bronson Field Flight Line, Site
104 - Bronson Field Hangars, and Site 105 - Bronson Field Parts Yard, Bronson Field, Pensacola, Florida (January 2012) is provided on a
compact disk in Appendix A. The Field Sampling Plan and Quality Assurance Project Plan contain the data quality objectives and sampling

methods and analytical procedures that will be followed for the collection of the additional soil samples.

Matrix: Groundwater
Analytical: Metals

e | ooty | e | oy | hoe” | Tap™ | B

(hg/L) (hg/L) (hg/L)

ALUMINUM 7429-90-5 200 MCL 67 50 25 12.5

IRON 7439-89-6 300 MCL 100 25 15 75

MANGANESE 7439-96-5 50 MCL 17 3.75 15 0.75
Notes:

pg/L = micrograms per liter

The PAL for groundwater is Florida Maximum Contaminant Levels (MCLs) per Chapter 62-550, Florida Administrative Code.

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Matrix: Soil

Analytical: Carcinogenic Polynuclear Aromatic Hydrocarbons (cPAHS)

Toxicity Empirical Empirical Empirical
Analyte lenéger (mP'A;Ik‘ ) Equivalency RefF;rA\eane (I:nQL/ES) LOQ LOD DL
9/kg Factor 9/kg (mg/kg) (mg/kQg) (mg/kQg)
BENZO(A)PYRENE 50-32-8 0.1 1.0 Residential 0.033 0.00667 0.00333 0.00167
BENZO(A)ANTHRACENE 56-55-3 BAP TEQ 0.1 Residential Applﬁc?;ble 0.00667 0.00333 0.00167
BENZO(B)FLUORANTHENE 205-99-2 BAP TEQ 0.1 Residential App’;:::);ble 0.00667 0.00333 0.00167
BENZO(K)FLUORANTHENE 207-08-9 BAP TEQ 0.01 Residential Appﬁ:(c:);ble 0.00667 0.00333 0.00167
CHRYSENE 218-01-9 BAP TEQ 0.001 Residential Not 0.00667 0.00333 0.00167
Applicable

DIBENZO(A,H)ANTHRACENE 53-70-3 BAP TEQ 1.0 Residential App’;:::);ble 0.00667 0.00333 0.00167
INDENO(1,2,3-CD)PYRENE 193-39-5 BAP TEQ 0.1 Residential Appﬁ:(c:);ble 0.00667 0.00333 0.00167

Notes:
mg/kg = milligrams per kilogram

The PAL for cPAHSs in soil is Florida Residential Direct Exposure Soil Cleanup Target Levels per Chapter 62-777, Florida Administrative Code. Leachability to
Groundwater Criteria is not applicable because cPAHs were not detected in groundwater samples. BAP TEQ = Benzo(a)pyrene Toxicity Equivalent of 0.1
milligram per kilogram; expressed as benzo[a]pyrene equivalents using the toxicity equivalency factor to determine the sum of benzo(a)pyrene,

benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene.

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Project-Specific Sampling and Analysis Plan Amendment

Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

Matrix: Soil
Analytical: Metals
CAS PAL PAL POLGS Empirical Empirical | Empirical
Analyte LOQ LOD DL
Number (mg/kQg) Reference (mg/kQg) (ma/ka) (ma/ka) (ma/kg)
ARSENIC 7440-38-2 21 Residential 0.7 0.5 0.3 0.15
Notes:

mg/kg = milligram per kilogram

The PAL for arsenic in soil is the Florida Residential Direct Exposure Soil Cleanup Target Level per Chapter 62-777, Florida Administrative Code. Leachability to
Groundwater Criteria is not applicable because arsenic was not detected in groundwater samples.

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Matrix: Soil
Analytical: Total Recoverable Petroleum Hydrocarbons (TRPH) and TRPH Fractionation

Site Assessment Work Plan

Revision Number: 0
Revision Date: July 2014

oM L SO B SO I o B S S

(mg/kg) (mg/kg) (mg/kg)
TRPH None 460 Residential 153 45.3 22.7 11.3
Cs — C7 Aromatics None 340 Residential 113 108 None 27
>C7 — Cg Aromatics None 490 Residential 163 108 None 27
>Cg — C10 Aromatics None 460 Residential 153 108 None 27
>Cy0 — C12 Aromatics None 900 Residential 300 108 None 27
>Cq, — C16 Aromatics None 1,500 Residential 500 108 None 27
>Cq6 — Co1 Aromatics None 1,300 Residential 433 108 None 27
>C,; — C3z5 Aromatics None 2,300 Residential 767 108 None 27
Cs — Ceg Aliphatics None 6,200 Residential 2066 136 None 34
>Cg — Cg Aliphatics None 8,700 Residential 2900 136 None 34
>Cg — Cyo Aliphatics None 850 Residential 283 136 None 34
>Cjy0 — Ci2 Aliphatics None 1,700 Residential 567 136 None 34
>Cj12 — Cy6 Aliphatics None 2,900 Residential 967 136 None 34
>C16 — Cgs Aliphatics None 42,000 Residential 14000 136 None 34

Notes:
mg/kg = milligram per kilogram

The PAL for TRPH in soil is the Florida Residential Direct Exposure Soil Cleanup Target Levels per Chapter 62-777, Florida Administrative Code. Leachability to

Groundwater Criteria is not applicable because TRPH was not detected in groundwater samples.

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The

LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Project-Specific Sampling and Analysis Plan Amendment Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: July 2014

SAP Worksheet #17 — Sampling Design and Rationale
(UEP-QAPP Manual Section 3.1.1)

The following describes the additional soil and groundwater sampling activities that are to be conducted in
support of the Site Assessment for Sites 103, 104, and 105.

SURFACE AND SUBSURFACE SOIL SAMPLING

Exceedances of Florida Soil Cleanup Target Levels (SCTLs) per Chapter 62-777, Florida Administrative
Code (F.A.C.) were identified in the draft Site Assessment Report (Tetra Tech, 2013) at 14 of the 110 saill
boring locations advanced during site assessment activities at Sites 103, 104 and 105 (43 soil boring
locations were conducted at Site 103, 47 soil boring locations were conducted at Site 104, and 20 soil
boring locations were conducted at Site 105) exceeded (Figures 17-1 and 17-2). The sample locations at
Sites 103, 104 and 105 that require additional data due to SCTL exceedances include: two soil sample
locations at Site 103, ten soil sample locations at Site 104 and two soil sample locations at Site 105
exceeded (Figures 17-1 and 17-2). The additional data from these locations will be used to define the
extent of contamination and apply Florida Risk Management Options in Chapter 62-780.680, F.A.C. The
Florida Risk Management Options will be used to evaluate potential site closure and/or remedial
alternatives. The FDEP Memorandum, Chapter 62-777, F.A.C. Soil Cleanup Target Levels Application to
Site Rehabilitation Decisions, dated February 1, 2011, will be used as a guide to apply the Florida Risk

Management Options.

Sampling Strategy: The additional surface and subsurface soil samples at Sites 103, 104 and 105 will
consist of surface and/or subsurface soil sample(s) collected at and adjacent to the location where
contaminant(s) were detected at concentrations exceeding Florida SCTLs per Chapter 62-777, F.A.C.
Surface and/or subsurface samples will be collected at the location with the exceedance to define the
vertical extent of contamination. Where pavement exists the surface soil interval will be from beneath the
pavement to 2 feet bls and where pavement is not present, the surface soil sample interval will be from
the land surface to 2 feet below the land surface (bls). The surface sample interval is described
generically in this SAP Amendment as 0 to 2 feet bls. Surface and/or subsurface stepout samples will
also be collected in cardinal directions (north, east, south and west) at uniform distances horizontally from
the original sample to determine the horizontal and vertical extent of contamination. The vertical
delineation sample depth intervals are described below. In addition, Worksheet 18 provides tables for
each sample location that describe the surface and subsurface soil samples and depths that will be

assessed to determine the horizontal and vertical extent of contaminants at Sites 103, 104 and 105.

Vertical Delineation: To accomplish vertical delineation at the original sample location with an

exceedance (Figures 17-1 and 17-2) soil samples will be collected from the 2-foot interval immediately

above and/or below the interval of concern, To accomplish vertical delineation at stepout sample

TetraTech/TAL-14-052/3383-6.1 8 CTO JM51



Project-Specific Sampling and Analysis Plan Amendment Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: July 2014

locations for Sites 103 and 104, vertical delineation soil samples will be collected from the land surface to

2 feet bls and then at 2 foot intervals to the water table as described below.

The maximum vertical delineation depth for soil samples at Site 103 is based on the depth to groundwater
at monitoring wells BF103-MWO02 and BF103-MWO04. These monitoring wells are flush mounted with the
pavement therefore, the top of the well casings are slightly below the existing land surface. The depth to
groundwater at monitoring well location BF103-MWO02 ranged from 4.91 (July 18, 2012) to 5.77 (October
17, 2012) feet below the top of monitoring well casing. The depth to groundwater at monitoring well
location BF103-MWO04 ranged from 6.90 (July 18, 2012) to 8.40 (October 17, 2012) feet below the top of
monitoring well casing. Therefore, based on the depth to water data the maximum vertical delineation
depth at Site 103 to collect vadose zone soil samples above the capillary fringe (zone of soil immediately
above the water table where groundwater is pulled up from the water table by capillary action) is the 4 to
6 foot bls interval. Soil samples will not be collected below 6 foot bls at Site 103 because they would

likely be in the capillary fringe or below the water table.

The maximum vertical delineation depth for soil samples at Site 104 is based on the depth to groundwater
at monitoring wells BF104-MWO01 and BF104-MWO02. These monitoring wells are flush mounted with the
pavement therefore, the top of the well casings are slightly below the existing land surface. The depth to
groundwater at monitoring well location BF104-MWO1 ranged from 10.46 (July 18, 2012) to 12.14
(October 17, 2012) feet below the top of monitoring well casing. The depth to groundwater at monitoring
well location BF104-MWO02 ranged from 9.90 (July 18, 2012) to 11.41 (October 17, 2012) feet below the
top of monitoring well casing. Therefore, based on the depth to water data the maximum vertical
delineation depth at Site 104 to collect vadose zone soil samples above the capillary fringe is the 6 to 8
foot bls interval. Soil samples will not be collected below 8 foot bls at Site 104 because they would likely

be in the capillary fringe or below the water table.

The maximum vertical delineation depth proposed for the vertical delineation soil samples at Site 105 is
based on laboratory analytical data for carcinogenic PAHs detected in the 4 to 6 feet bls sample interval.
At this sample interval, the 95 percent UCL for benzo(a)pyrene and the benzo(a)pyrene equivalent were
0.05 and 0.08 mg/kg respectively, which does not exceed the Residential Direct Exposure SCTL of 0.1

mg/kg. Therefore, the sample intervals of concern for Site 105 are 0 to 2 feet and 2 to 4 feet bls.

Horizontal Delineation: The additional surface and subsurface stepout soil samples will be collected in

cardinal directions (north, south, east, and west) at 10 foot intervals at Sites 103 and 104, and 15 foot
intervals at Site 105 from the initial sample locations where a Florida SCTL was exceeded (Figures 17-1
and 17-2). However, at Site 103 sample location BF103-SB03, the stepouts will follow the former fuel

pipeline in north and south directions.

TetraTech/TAL-14-052/3383-6.1 9 CTO JM51
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The following describes the additional sample locations will be used to define the horizontal and vertical

extent of contamination in surface and subsurface soil at Sites 103, 104 and 105

Decision Rules: The following are decision rules that will be used to guide the analysis of the samples

that are being placed on analytical hold.

Horizontal Decision Rule: If a horizontal delineation sample from a depth interval exceeds its
Residential Direct Exposure SCTL for the analyte of concern, then analyze the adjacent sample(s) on
analytical hold from the same depth interval as described in Worksheet 18; else, conclude that the

horizontal delineation for that depth interval is complete.

Vertical Decision Rule: If a vertical delineation sample from a depth interval exceeds its Residential
Direct Exposure SCTL for the analyte of concern then analyze the sample(s) on analytical hold directly
above or below the sample as described in Worksheet 18; else conclude that the vertical delineation for

that depth interval is complete.
Site 103
TRPH at Soil Sample Location BF103-SB03: TRPH (543 milligrams per kilogram [mg/kg]) exceeded its

Residential Direct Exposure SCTL (460 mg/kg) and Leachability to Groundwater SCTL (340 mg/kg) at

surface (0 to 2 feet bls) soil sample location BF103-SB03. The subsurface surface soil sample collected

at this location from 4 to 6 feet bls contained TRPH at a concentration (21.9 mg/kg) below its Residential
Direct Exposure and Leachability to Groundwater SCTLs. A groundwater sample from monitoring well
(BF103-MWO02) installed at this location did not contain TRPH. The depth to groundwater at monitoring
well location BF103-MWO02 ranged from 4.91 (July 18, 2012) to 5.77 (October 17, 2012) feet below the
top of monitoring well casing. Based on the concentration of TRPH in the subsurface soil sample, the
depth to groundwater at monitoring well BF103-MW02 and groundwater analytical result, TRPH is not
leaching to groundwater at this location. Therefore, additional sampling to address leachability to

groundwater for TRPH is not required at this location.

However, additional sampling to address Residential Direct Exposure for TRPH will be performed (Figure
17-1). The additional sampling includes conducting TRPH fractionation from a sample location adjacent
to boring BF103-SB03 0 to 2 feet bls and 2 to 4 feet bls. The TRPH fractionation data will be used to
compare the individual TRPH fractions to their respective SCTLs for Residential Direct Exposure.

In addition, stepout samples locations for TRPH analysis will be collected at 10 foot intervals from boring

BF103-SB03 along the pipeline in the north (5 stepouts) and south (four stepouts) cardinal directions to

TetraTech/TAL-14-052/3383-6.1 10 CTO JM51
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determine the horizontal and vertical extent of TRPH contamination, if necessary. The horizontal and
vertical steout samples will be analyzed only for TRPH if the TRPH fractionation results indicate
exceedance of applicable SCTLs by individual TRPH fractions for Residential Direct Exposure.
Therefore, the analysis of the additional stepout samples for TRPH will be held pending the analytical
results of the TRPH fractionation. The horizontal and vertical stepout soil samples will be collected from 0
to 2 feet bls, 2 to 4 feet bls and 4 to 6 feet bls.

Arsenic at Soil Sample Location BF103-SB34: Arsenic (2.92 mg/kg) exceeded its Residential Direct
Exposure SCTL of 2.1 mg/kg at subsurface (4 to 6 feet bls) soil sample location BF103-SB34. The
surface soil sample collected at this location (0 to 2 feet bls) contained arsenic at 1.6 mg/kg, which is

below the Residential Direct Exposure SCTL. Additional soil samples will be collected for arsenic
analysis at the original sample location with the exceedance and from stepouts located at uniform
distances from the original sample location to horizontally and vertically delineate the exceedance of the

Residential Direct Exposure SCTL.

To complete vertical delineation at BF103-SB34, a soil sample will be collected at 2 to 4 feet bls (Figure
17-1) and analyzed for arsenic. In addition, horizontal and vertical delineation stepout soil samples will be
collected for arsenic analysis from stepouts at 10 foot intervals that are located in cardinal directions
(north [3 samples], south [2 stepouts], east [2 stepouts], and west [2 stepouts]) from sample location
BF103-SB34. The horizontal and vertical delineation soil samples will be collected from 0 to 2, 2 to 4 and
4 10 6 feet bls.

The horizontal and vertical delineation stepout samples collected 10 feet from BF103-SB34 from 4 to 6
feet bls will be analyzed for arsenic, and the analysis for samples collected from 0 to 2 and 2 to 4 feet bls
sample intervals will be held pending the analytical results of the 4 to 6 foot bls samples and the 2 to 4
feet bls vertical delineation sample. The arsenic analysis for the other horizontal and vertical delineation
stepout samples will be held pending the analytical results of the samples from the first 10 foot stepout

locations (please refer to Worksheet 18).

Site 104

Arsenic at Soil Sample Location BF104-SB04: Arsenic (16.2 mg/kg) exceeded its Residential and

Industrial Direct Exposure SCTLs (2.1 and 12 mg/kg, respectively) at surface (0 to 2 feet bls) soil sample
location BF104-SB04. The subsurface soil sample (4 to 6 feet bls) did not contain arsenic at a
concentration (0.952 mg/kg) that exceeds the Residential Direct Exposure SCTL. Additional soil samples

will be collected for arsenic analysis at the original sample location with the exceedance and from

TetraTech/TAL-14-052/3383-6.1 11 CTO JM51



Project-Specific Sampling and Analysis Plan Amendment Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: July 2014

stepouts located at uniform distances from the original sample location to horizontally and vertically

delineate the exceedance of the Residential and Industrial Direct Exposure SCTLs.

To complete vertical delineation at location BF104-SB04, a soil sample will be collected at 2 to 4 feet bls
and analyzed for arsenic, and a sample will be collected at 6 to 8 feet bls and held pending the analytical
results of the horizontal and vertical delineation stepout soil samples (Figure 17-1). In addition, horizontal
and vertical delineation stepout soil samples will be collected for arsenic analysis at 10 foot intervals that
are located in cardinal directions (north [3 stepouts], south [2 stepouts], east [2 stepouts] and west [2
samples]) from sample location BF104-SB04. The horizontal and vertical delineation stepout samples will
be collected at 0 to 2, 2 to 4, 4 to 6 and 6 to 8 feet bls.

The horizontal and vertical delineation stepout soil samples collected 10 feet north, east, south and west
of BF104-SB04 from 0 to 2 feet bls will be analyzed for arsenic, and the analysis for samples collected
from 2 to 4, 4 to 6 and 6 to 8 feet bls will be held pending the analytical results of the 0 to 2 foot bls
samples and the 2 to 4 feet bls vertical delineation sample. The arsenic analysis for the other horizontal
and vertical delineation stepout samples will be held pending the analytical results of the samples from

the first 10 foot stepout locations (please refer to Worksheet 18).

Arsenic, benzo(a)pyrene and benzo(a)pyrene equivalents at Soil Sample Location BF104-SB05:

Arsenic (5.06 mg/kg), benzo(a)pyrene (0.106 mg/kg) and benzo(a)pyrene equivalents (0.153 mg/kg)
exceeded their Residential Direct Exposure SCTLs (2.1 mg/kg for arsenic and 0.1 for mg/kg for
benzo(a)pyrene and benzo(a)pyrene equivalents) at surface (0 to 2 foot bls) soil sample location BF104-
SB05. Arsenic (1.83 mg/kg), benzo(a)pyrene (0.00177 U mg/kg), and benzo(a)pyrene equivalents
(0.0004 mg/kg), were not detected in the subsurface soil sample (4 to 6 feet bls) at concentrations
exceeding their Residential Direct Exposure SCTLs. Additional soil samples will be collected for arsenic
and carcinogenic PAH analysis at the original sample location with the exceedance and from stepouts
located at uniform distances from the original sample location to horizontally and vertically delineate the

exceedance of the Residential Direct Exposure SCTLs.

To complete vertical delineation at location BF104-SBO05, a soil sample will be collected at 2 to 4 feet bls
for arsenic and carcinogenic PAH analysis, and a sample will be collected at 6 to 8 feet bls and held
pending the analytical results of the horizontal and vertical delineation stepout soil samples (Figure 17-1).
In addition, horizontal and vertical delineation stepout soil samples will be collected for arsenic and
carcinogenic PAH analysis at 10 foot intervals that are in cardinal directions (north [3 samples], south [2
stepouts], east [2 stepouts] and west) [2 stepouts]) from sample location BF104-SB05. The stepout

samples will be collected at 0 to 2, 2to 4, 4 to 6 and 6 to 8 feet bls.
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The horizontal and vertical delineation samples collected 10 feet north, east, south and west of BF104-
SBO05 from 0 to 2 feet bls will be submitted for analysis of arsenic and carcinogenic PAHs, and the
analysis for samples collected from 2 to 4, 4 to 6 and 6 to 8 feet bls will be held pending the analytical
results of the O to 2 feet bls samples and the 2 to 4 feet bls vertical delineation sample. The arsenic and
carcinogenic PAH analysis analysis for the other horizontal and vertical delineation stepout samples will
be held pending the analytical results of the samples from the first 10 foot stepout locations (please refer
to Worksheet 18).

Arsenic at Soil Sample Location BF104-SB06: Arsenic (6.65 mg/kg) exceeded its Residential Direct

Exposure SCTL (2.1 mg/kg) at subsurface (4 to 6 feet bls) soil sample location BF104-SB06. The surface
soil sample (0 to 2 feet bls) did not contain arsenic at a concentration (1.77 mg/kg) that exceed the
Residential Direct Exposure SCTL. Additional soil samples will be collected for arsenic analysis at the
original sample location with the exceedance and from stepouts located at uniform distances from the
original sample location to horizontally and vertically delineate the exceedance of the Residential Direct
Exposure SCTL.

To complete vertical delineation at location BF104-SB06, soil samples will be collected for arsenic
analysis at the 2 to 4 feet bls and 6 to 8 feet bls intervals (Figure 17-1). In addition, horizontal and vertical
delineation stepout soil samples for arsenic analysis will be collected at 10 foot intervals that are in
cardinal directions (north [3 stepouts], south [2 stepouts], east [2 stepouts] and west [2 samples]) from
sample location BF104-SB06. The stepout samples will be collected at 0 to 2, 2 to 4, 4to 6 and 6 to 8
feet bls.

The horizontal and vertical delineation samples collected 10 feet north, east, south and west of BF104-
SBO06 from 4.0 to 6.0 feet bls will be analyzed for arsenic and the analysis for samples collected from 0 to
2, 2 to 4 and 6 to 8 feet bls will be held pending the analytical results of the 4 to 6 foot bls samples and
the vertical delineation samples. The arsenic analysis of the other horizontal and vertical delineation
stepout samples will be held pending the analytical results of the samples from the first 10 foot stepout

locations (please refer to Worksheet 18).

Arsenic at Soil Sample Location BF104-SB22: Arsenic (2.47 mg/kg) exceeded its Residential Direct

Exposure SCTL (2.1 mg/kg) at subsurface (4 to 6 feet bls) soil sample location BF104-SB22. The surface
soil sample (0 to 2 feet bls) did not contain arsenic at a concentration (0.266 J mg/kg) that exceeds the
Residential Direct Exposure SCTL. Additional soil samples will be collected for arsenic analysis at the
original sample location with the exceedance and from stepouts located at uniform distances from the
original sample location to horizontally and vertically delineate the exceedance of the Residential Direct
Exposure SCTL.
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To complete vertical delineation at location BF104-SB22, soil samples will be collected at the 2 to 4 feet
bls and 6 to 8 feet bls intervals and analyzed for arsenic (Figure 17-1). In addition, horizontal and vertical
delineation stepout samples will be collected for arsenic analysis at 10 foot intervals in cardinal directions
(north [3 stepouts], south [2 stepouts], east [2 stepouts], and west [2 stepouts]) from sample location
BF104-SB22. The stepout samples will be collected at 0 to 2, 2 to 4, 4 to 6 and 6 to 8 feet bls.

The horizontal and vertical delineation samples collected 10 feet north, east, south and west of BF104-
SB22 from 6 to 8 feet bls will be analyzed for arsenic and the analysis for samples collected from 0 to 2, 2
to 4 and 6 to 8 feet bls will be held pending the analytical results of the 4 to 6 foot bls samples and the
vertical delineation samples. The arsenic analysis for the other horizontal and vertical delineation stepout
samples will be held pending the analytical results of the samples from the first 10 foot stepout locations

(please refer to Worksheet 18).

Arsenic at Soil Sample Location BF104-SB24: Arsenic (2.41 mg/kg) exceeded its Residential Direct

Exposure SCTL (2.1 mg/kg) at subsurface (4 to 6 feet bls) soil sample location BF104-SB24. The surface
soil sample (0 to 2 feet bls) did not contain arsenic at a concentration (1.8 mg/kg) that exceed the
Residential Direct Exposure SCTL. Additional soil samples will be collected for arsenic analysis at the
original sample location with the exceedance and from stepouts located at uniform distances from the
original sample location to horizontally and vertically delineate the exceedance of the Residential Direct
Exposure SCTL.

To complete vertical delineation at location BF104-SB24, soil samples for arsenic analysis will be
collected at the 2 to 4 feet bls and 6 to 8 feet bls intervals (Figure 17-1). In addition, horizontal and
vertical delineation stepout samples will be collected for arsenic analysis at 10 foot intervals in cardinal
directions (north [3 stepouts], south [2 stepouts], east [2 stepouts], and west [2 stepouts]) from sample
location BF104-SB24. The stepout samples will be collected from 0 to 2, 2 to 4, 4 to 6 and 6 to 8 feet bls.

The horizontal and vertical delineation stepout soil samples collected 10 feet north, east, south and west
of BF104-SB24 from 4.0 to 6.0 feet bls will be analyzed for arsenic and the analysis for samples collected
from 0 to 2, 2 to 4 and 6 to 8 feet bls will be held pending the analytical results of the 4 to 6 foot bls
samples and the vertical delineation samples. The arsenic analysis of the other horizontal and vertical
delineation stepout samples will be held pending the analytical results of the samples from the first 10 foot

stepout locations (please refer to Worksheet 18).

Arsenic at Soil Sample Location BF103-SB25: Arsenic (11.3 mg/kg) exceeded its Residential Direct
Exposure SCTL of 2.1 mg/kg at surface (0 to 2 feet bls) soil sample location BF103-SB25. The
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subsurface (4 to 6 feet bls) soil sample collected at this location contained arsenic at 0.798 mg/kg, which
is below the Residential Direct Exposure SCTL. Additional soil samples will be collected for arsenic
analysis at the original sample location with the exceedance and from stepouts located at uniform
distances from the original sample location to horizontally and vertically delineate the exceedance of the

Residential Direct Exposure SCTL.

To complete vertical delineation at location BF104-SB25 a soil sample for arsenic analysis will be
collected at the 2 to 4 feet bls interval, and a sample will be collected at 6 to 8 feet bls and held pending
the analytical results of the horizontal and vertical delineation stepout soil samples (Figure 17-1). In
addition, horizontal and vertical delineation stepout samples will be collected for arsenic analysis at 10
foot intervals in cardinal directions (north [3 stepouts], south [2 stepouts], east [2 stepouts], and west [2
stepouts]) from the sample location BF104-SB25. The stepout soil samples will be collected at 0 to 2, 2
to 4, 4 to 6 and 6 to 8 feet bls.

The horizontal and vertical delineation stepout soil samples collected 10 feet north, east, south and west
of BF104-SB25 from 0 to 2 feet bls will be analyzed for arsenic, and the analysis for samples collected
from 2 to 4, 4 to 6 and 6 to 8 feet bls will be held pending the analytical results of the 0 to 2 foot bls
samples, and the 2 to 4 feet bls vertical delineation sample. The arsenic analysis for the other horizontal
and vertical delineation stepout samples will be held pending the analytical results of the samples from

the first 10 foot stepout locations (please refer to Worksheet 18).

Arsenic at Soil Sample Location BF104-SB35: Arsenic (3.63 mg/kg) exceeded its Residential Direct
Exposure SCTL of 2.1 mg/kg at surface (0.5 to 2 feet bls) soil sample location BF103-SB35. The

subsurface (4 to 6 feet bls) soil sample collected at this location from beneath the pavement to 2 feet bls

contained arsenic at 1.12 mg/kg, which is below the Residential Direct Exposure SCTL. Additional soll
samples will be collected for arsenic analysis at the original sample location with the exceedance and
from stepouts located at uniform distances from the original sample location to horizontally and vertically

delineate the exceedance of the Residential Direct Exposure SCTL.

To complete vertical delineation at location BF104-SB35, a soil sample will be collected at the 2 to 4 feet
bls interval and analyzed for arsenic, and a sample will be collected at 6 to 8 feet bls and held pending
the analytical results of the horizontal and vertical delineation stepout soil samples (Figure 17-1). In
addition, horizontal and vertical delineation stepout samples will be collected for arsenic analysis at 10
foot intervals in cardinal directions (north [3 stepouts], south [2 stepouts], east [2 stepouts], and west [2
stepouts]) at 10 foot intervals from the sample location BF104-SB35. The stepout soil samples will be
collectedatOto 2, 2to 4,4to 6 and 6 to 8 feet bls.
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The horizontal and vertical delineation stepout soil samples collected 10 feet north, east, south and west
from BF104-SB35 at 0 to 2 feet bls will be analyzed for arsenic and the analysis for samples collected
from 2 to 4, 4 to 6, and 6 to 8 feet bls will be held pending the analytical results of the 0 to 2 foot bls
samples, and the 2 to 4 feet bls vertical delineation sample. The arsenic analysis for the other horizontal
and vertical delineation stepout samples will be held pending the analytical results of these samples from

the first 10 foot stepout locations (please refer to Worksheet 18).

Arsenic_at Soil Sample Location BF104-SB40: Arsenic (11.5 and 9.32 mg/kg in the sample and

duplicate respectively) exceeded its Residential Direct Exposure SCTL (2.1 mg/kg) at surface (0 to 2 feet
bls) soil sample location BF104-SB40. The subsurface soil sample (4 to 6 feet bls) did not contain
arsenic at a concentration (0.556 mg/kg) that exceed the Residential Direct Exposure SCTL. Additional
soil samples will be collected for arsenic analysis at the original sample location with the exceedance and
from stepouts located at uniform distances from the original sample location to horizontally and vertically

delineate the exceedance of the Residential Direct Exposure SCTL.

To complete vertical delineation at location BF104-SB40, a soil sample will be collected at 0 to 2 feet bls
and analyzed for arsenic, and a sample will be collected at 6 to 8 feet bls and held pending the analytical
results of the horizontal and vertical delineation stepout soil samples (Figure 17-1). In addition, horizontal
and vertical delineation stepout samples will be collected for arsenic analysis at 10 foot intervals in
cardinal directions (north [3 stepouts], south [2 stepouts], east [2 stepouts], and west [2 stepouts]) from
the sample location BF104-SB40. The stepout samples will be collected at 0 to 2, 2to 4, 4to 6 and 6 to
8 feet bls.

The horizontal and vertical delineation stepout soil stepout samples collected 10 feet north, east, south
and west of BF104-SB40 collected at 0 to 2 feet bls will be analyzed for arsenic, and the analysis for
samples collected from 2 to 4, 4 to 6, and 6 to 8 feet bls will be held pending the analytical results of the 0
to 2 foot bls samples and the 2 to 4 feet bls vertical delineation sample. The arsenic analysis for the other
horizontal and vertical delineation stepout samples will be held pending the analytical results of these

samples from the first 10 foot stepout locations (please refer to Worksheet 18).

Arsenic at Soil Sample Location BF104-SB41: Arsenic (3.23 mg/kg) exceeded its Residential Direct

Exposure SCTL (2.1 mg/kg) at surface (0 to 2 feet bls) soil sample location BF104-SB41. The subsurface
soil sample (4 to 6 feet bls) did not contain arsenic at a concentration (0.651 mg/kg) that exceed the
Residential Direct Exposure SCTL. Additional soil samples will be collected for arsenic analysis at the
original sample location with the exceedance and from stepouts located at uniform distances from the
original sample location to horizontally and vertically delineate the exceedance of the Residential Direct
Exposure SCTL.
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To complete vertical delineation at location BF104-SB41 a soil sample will be collected at the 2 to 4 feet
bls interval and analyzed for arsenic, and a sample will be collected at 6 to 8 feet bls and held pending
the analytical results of the horizontal and vertical delineation stepout soil samples (Figure 17-1). In
addition, horizontal and vertical delineation stepout samples will be collected for arsenic analysis at 10
foot intervals in cardinal directions (north [3 stepouts], south [2 stepouts], east [2 stepouts], and west [2
stepouts]) at 10 foot intervals from the sample location BF104-SB41 for arsenic analysis. Horizontal and
vertical delineation soil samples will be collected at the 10 foot stepouts in cardinal directions from BF103-
SB41 from 0to 2, 2to 4, 4 to 6 and 6 to 8 feet bls.

The horizontal and vertical delineation stepout soil stepout samples collected 10 feet north, east, south
and west of BF104-SB41 from 0 to 2 feet bls will be analyzed for arsenic and the analysis for samples
collected from 2 to 4, 4 to 6 and 6 to 8 feet bls will be held pending the analytical results of the 0 to 2 foot
bls samples, and the 2 to 4 feet bls vertical delineation sample. The arsenic analysis for the other
horizontal and vertical delineation stepout samples will be held pending the analytical results of these

samples from the first 10 foot stepout locations (please refer to Worksheet 18).

Arsenic at Soil Sample Location BF104-SB44: Arsenic (14.9 mg/kg) exceeded its Residential and

Industrial Direct Exposure SCTLs of 2.1 mg/kg and 12 mg/kg, respectively at surface (0 to 2 feet bls) soil
sample location BF104-SB44. The subsurface (4 to 6 feet bls) soil sample collected at this location
contained arsenic at 0.899 mg/kg (0.981 mg/kg in the duplicate sample), which is below the Residential
Direct Exposure SCTL. Additional soil samples will be collected for arsenic analysis at the original sample
location with the exceedance and from stepouts located at uniform distances from the original sample
location to horizontally and vertically delineate the exceedance of the Residential and Industrial Direct
Exposure SCTLs.

To complete vertical delineation at location BF104-SB44, a soil sample will be collected at 2 to 4 feet bls
and analyzed for arsenic, and a sample will be collected at 6 to 8 feet bls and held pending the analytical
results of the horizontal and vertical delineation stepout soil samples (Figure 17-1). In addition,
horizontal and vertical delineation stepout samples will be collected for arsenic analysis at 10 foot
intervals in cardinal directions (north [2 stepouts], south [2 stepouts], east [2 stepouts], and west [3
stepouts]) at 10 foot intervals from the sample location BF104-SB44. The stepout samples will be
collected at 0to 2, 2 to 4, 4 to 6 and 6 to 8 feet bls.

The horizontal and vertical delineation stepout soil samples collected 10 feet north, east, south and west

of BF104-SB44 from 0 to 2 feet bls will be analyzed for arsenic and the analysis for samples collected

from 2 to 4, 4 to 6 and 6 to 8 feet bls will be held pending the analytical results of the 0 to 2 foot bls
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samples and the 2 to 4 feet bls vertical delineation sample. The arsenic analysis of the other horizontal
and vertical delineation stepout samples will be held pending the analytical results of these samples from
the first 10 foot stepout locations (please refer to Worksheet 18).

Site 105

Benzo(a)pyrene and benzo(a)pyrene equivalents at soil sample locations BF105-SB15 and BF105-

SB17: Benzo(a)pyrene and benzo(a)pyrene equivalents exceeded their respective Residential Direct
Exposure SCTL (0.1 mg/kg) at two surface (0 to 2 feet bls) soil sample locations BF105-SB15
(0.369 mg/kg and 0.557 mg/kg, respectively) and BF105-SB17 (0.393 mg/kg and 0.599 mg/kg,
respectively) (Figure 17-2). Benzo(a)pyrene and benzo(a)pyrene equivalents were at concentrations
below their respective Residential Direct Exposure SCTL (0.1 mg/kg) in subsurface (4 to 6 feet bls) soil
samples from sample locations at BF105-SB15 (0.0163 mg/kg and 0.024 mg/kg, respectively) and
BF105-SB17 (0.0325 mg/kg and 0.048 mg/kg, respectively). In addition for the 4 to 6 feet bls sample
interval, the 95 percent UCL for benzo(a)pyrene and the benzo(a)pyrene equivalent were 0.05 and
0.08 mg/kg respectively, which does not exceed the Residential Direct Exposure SCTL of 0.1 mg/kg.
Therefore additional subsurface soil samples will not be collected from 4 to 6 feet bls. Additional soil
samples will be collected for carcinogenic PAHs at the original sample locations with the exceedances
and from stepouts located at uniform distances from the original sample location to horizontally and

vertically delineate the exceedance of the Residential Direct Exposure SCTL.

To complete vertical delineation at location BF105-SB15, a soil sample will be collected from 2 to 4 feet
bls and analyzed for carcinogenic PAHs (Figure 17-2). To complete horizontal and vertical delineation,
stepout soil samples for carcinogenic PAHs analysis will be collected at the 15 foot intervals in cardinal
directions north (1 stepouts), south (1 stepouts), east (1 stepouts) and west (1 stepouts) from BF105-
SB15. The horizontal and vertical delineation step out sample intervals will be collected from land surface
to 2 and 2 to 4 feet bls. The horizontal and vertical delineation stepout samples collected from the land
surface to 2 feet bls will be analyzed for carcinogenic PAHs, and the analysis of the samples collected
from 2 to 4 feet bls will be held pending the analytical results of the samples collected from the land

surface to 2 feet bls (please refer to Worksheet 18).

To complete vertical delineation at location BF105-SB17, a soil sample will be collected from 2 to 4 feet
bls and analyzed for carcinogenic PAHs (Figure 17-2). To complete horizontal and vertical delineation,
stepout soil samples for carcinogenic PAHs analysis will be collected at the 15 foot intervals in cardinal
directions north (1 stepouts), south (1 stepouts), east (1 stepouts) and west (1 stepouts) from BF105-
SB17. The horizontal and vertical delineation step out sample intervals will be from land surface to 2 and
2 to 4 feet bls. The horizontal and vertical delineation stepout samples collected from the land surface to

2 feet bls will be analyzed for carcinogenic PAHs, and the analysis of the samples collected from 2 to 4
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feet bls will be held pending the analytical results of the samples collected from the land surface to 2 feet

bls (please refer to Worksheet 18).

WATER LEVEL MEASUREMENTS

A synoptic round of electronic water-level measurements will be conducted using the existing permanent
background monitoring wells located hydraulically upgradient of Sites 103, 104, and 105 and the
permanent monitoring wells at Sites 103, 104, and 105 (Figure 17-3). The water level measurement will
be made prior to the additional groundwater sampling event to provide information regarding groundwater
flow patterns and hydraulic gradients. The synoptic water-level measurements will be completed within
the shortest time possible and no sooner than 24 hours after a significant precipitation event to minimize

the precipitation effects on the data set.

GROUNDWATER SAMPLING

Volatile organic compounds, semivolatile organic compounds, polychlorinated biphenyls and TRPH were
not detected in the groundwater samples collected from Sites 103, 104 and 105 at concentrations
exceeding their cleanup target levels per Chapter 62-550, Florida Administrative Code (FAC) or Chapter
62-777, FAC (Tetra Tech, 2013). However, groundwater samples from monitoring wells at Sites 103 and
104 contained inorganic analytes at concentrations that exceed their cleanup target levels per Chapter
62-550, FAC or Chapter 62-777, FAC. Groundwater samples from four monitoring well locations at Site
103 (BF103-MWO01, BF103-MWO03, BF103-MWO5P and BF103-MWO05S; Figure 17-3) contained
aluminum, iron or manganese at concentrations exceeding their CTLs (Table 1). The groundwater
sample from one monitoring well location at Site 104 (BF104-MWO02; Figure 17-3) contained manganese
at a concentration that exceeded its CTL. A groundwater sample from a perched aquifer zone monitoring
well (BF103-MWO05P) at Site 103 contained iron at a concentration that exceeded its natural attenuation
default concentration per Chapter 62-777, FAC. Therefore, groundwater samples will be collected only
for inorganic analytes from monitoring well locations that had an exceedance of their cleanup target levels
or natural attenuation default concentration for aluminum, iron or manganese. Background groundwater
samples will also be collected from two existing Bronson Field site specific background locations BRO-
102-1S and BRO-102-2S (Figure 17-3) and analyzed only for aluminum, iron and manganese.

Table 1
Summary of Inorganic Analytes Detected in Groundwater Samples
Sites 103, 104 and 105
Bronson Field, Pensacola, Florida

LOCATION CTL/ | BF103-MWO01 BF103-MWO03 BF103-MWO5P | BF103-MWO05S BF104-MWO02
NADC

SAMPLE DATE 10/14/2012 7/18/2012 7/18/2012 7/18/2012 7/18/2012
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NTUS 8.93 4.34 7.14 3.81 3.03
200/
ALUMINUM (pg/L) 2000 567 114 1250 52.3 39.5
IRON ( pg/L) 300/ 1290 372 7730 2010 176
Hg 3000
50/
MANGANESE (ug/L) 500 17.3 2143 240 89.1 104
Footnotes:

Hg/L = Micrograms per liter

NTU = Turbidity in Neptholeptic turbidity units

J = The chemical was detected but the concentration reported is an estimated value.

CTL= Cleanup Target Level per Chapter 62-550, or Chapter 62-777, Florida Administrative Code (FAC)
NADC = Natural Attenuation Default Concentration per Chapter 62-777, FAC

Shaded values exceed their CTL

Bold values exceed their NACC

The groundwater samples will be withdrawn from the monitoring wells via a peristaltic pump using the
low-flow / low-stress purging techniques (discharge rate of less than 1 liter per minute) and placed in the
appropriate sample container(s). Field parameters (temperature, specific conductance, oxidation
reduction potential, dissolved oxygen and turbidity) will be measured during purging of the monitoring

wells to ensure that a representative groundwater sample is collected.

GENERAL SAMPLING AND ANALYSIS

Field QC samples (Worksheet #20) will be collected as part of the investigation, including field duplicates,
trip blanks, and equipment rinsate blanks. Also, additional sample volume will be collected as necessary
for the laboratory QC of matrix spike/matrix spike duplicate (MS/MSD) analyses (low level PAHs and
TRPH) and MS/laboratory duplicate analyses (for metals). The target analytes associated with the

surface soil, subsurface soil, and groundwater samples are presented in Worksheet #15.
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Site 103 Step Out Samples

Proposed
Sample Depth Laboratory Analyses
(feet bls)
Sampling SOP
Sample Sa.”?p'e. Sample Location Rationale Oto 2 2to 4 4t06 TRPH T.RPH .
Location Identification Fractionation
TRPH Fractionation / Vertical delineation at Not
BF103-SBO300TBD sample collected adjacent to BF103-SB03 Analyze Analyze <SCTL FS 3000 Analyzed X
BF103-SB0301TBD | Horizontal delineation 10 feet north of HOLD HOLD HOLD FS 3000 X Not Analyzed
BF103-SB03
BF103-SB0302TBD | Horizontal delineation 20 feet north of HOLD HOLD HOLD FS 3000 X Not Analyzed
BF103-SB03
BF103-SB0303TBD | Horizontal delineation 30 feet north of HOLD HOLD HOLD FS 3000 X Not Analyzed
BF103-SB03
BF103-SBO304TBD gg%g”gg;"”ea“o” 40 feet north of HOLD HOLD HOLD FS 3000 X Not Analyzed
BF103-SB03 B
(Figure 17-1) | pr103.sB030sTRD | Horizontal delineation 50 feet north of HOLD | HOLD HOLD FS 3000 X Not Analyzed
BF103-SB03
Horizontal delineation 10 feet south of
BF103-SB0306TBD BE103-SB03 HOLD HOLD HOLD FS 3000 X Not Analyzed
Horizontal delineation 20 feet south of
BF103-SB0307TBD BE103-SB03 HOLD HOLD HOLD FS 3000 X Not Analyzed
Horizontal delineation 30 feet south of
BF103-SB0308TBD BF103-SBO3 HOLD HOLD HOLD FS 3000 X Not Analyzed
BF103-SB0309TBD | p1on20ntal defineation 40 feet south of HOLD | HOLD HOLD FS 3000 X Not Analyzed

TBD - to be determined
bls — below land surface
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Site 103 Step Out Samples
Proposed
Sample Depth L:rt:glrastg;y
(feet bls) Y
Sampling SOP
Sample S_ampl_e ) Sample Location Rationale Oto2 2to 4 4t0 6 Arsenic
Location Identification
TRPH Fractionation / Vertical delineation at
BF103-SB03400TBD sample collected adjacent to BF103-SB34 <SCTL Analyze >SCTL FS 3000 X
Horizontal delineation 10 feet north of
BF103-SB03401TBD | gr103-SB34 HOLD HOLD Analyze FS 3000 X
Horizontal delineation 20 feet north of
BF103-SB03402TBD | pE103-SB34 HOLD HOLD HOLD FS 3000 X
Horizontal delineation 30 feet north of
BF103-SB03403TBD | pE103-SB34 HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet east of BF103-
BF103-SB03404TBD SB34 HOLD HOLD Analyze FS 3000 X
BF103-SB34
(Figure 17-1) Hori . .
orizontal delineation 20 feet east of BF103-
BF103-SB03405TBD | gp34 HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet south of
BF103-SB03406TBD | pr103-SB34 HOLD HOLD Analyze FS 3000 X
Horizontal delineation 20 feet south of
BF103-SB03407TBD | gE103-SB34 HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet west of BF103-
BF103-SB03408TBD | gp34 HOLD HOLD Analyze FS 3000 X
Horizontal delineation 20 feet west of BF103-
BF103-SB03409TBD | gp34 HOLD HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Site 104 Step Out Samples
Proposed
Sample Depth LAart:gIra;g;y
(feet bls) y
Sampling
Sample Sample SOP
p ample @ Sample Location Rationale Oto 2 2to 4 4t06 6t08 Arsenic
Location Identification
Vertical delineation adjacent to at BF104-
BF104-SBO400TBD | spoa ) >SCTL | Analyze | <SCTL | HOLD FS 3000 X
Horizontal delineation 10 feet north of
BF104-SB0401TBD BF104-SB04 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet north of
BF104-SB0402TBD BF104-SB04 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 30 feet north of
BF104-SB0403TBD BF104-SB04 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB04 Horizontal delineation 10 feet east of BF104-
. BF104-SB0404TBD SBO4 Analyze HOLD HOLD HOLD FS 3000 X
(Figure 17-1)
Horizontal delineation 20 feet east of BF104-
BF104-SB0405TBD SBO4 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet south of
BF104-SB0406TBD BF104-SB04 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet south of
BF104-SB0407TBD BF104-SB04 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet west of BF104-
BF104-SB0408TBD SBO4 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet west of BF104-
BF104-SB0409TBD SBO4 HOLD HoLD | HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Site 104 Step Out Samples

Proposed
Sample Depth Laboratory Analyses
(feet bls)
Sampling
Sample Sample SOP Carcinogenic
Location Identification® Sample Location Rationale 0to 2 2to4 4t06 6to 8 Arsenic PAHSs
BF104-SB0500TBD Vertical delineation at BF104-SB05 >SCTL Analyze | <SCTL HOLD FS 3000 X X
Horizontal delineation 10 feet north of
BF104-SB0501TBD BF104-SB05 Analyze HOLD HOLD HOLD FS 3000 X X
Horizontal delineation 20 feet north of
BF104-SB0502TBD BF104-SB05 HOLD HOLD HOLD HOLD FS 3000 X X
Horizontal delineation 30 feet north of
BF104-SB0503TBD BF104-SBO5 HOLD HOLD HOLD HOLD FS 3000 X X
BF104-SB05 Horizontal delineation 10 feet east of BF104-
(Figure 17-1) BF104-SB0504TBD SBO5 Analyze HOLD HOLD HOLD FS 3000 X X
Horizontal delineation 20 feet east of BF104-
BF104-SB0505TBD SBOS HOLD HOLD HOLD HOLD FS 3000 X X
Horizontal delineation 10 feet south of
BF104-SB0506TBD BE104-SBO5 Analyze HOLD HOLD HOLD FS 3000 X X
Horizontal delineation 20 feet south of
BF104-SB0507TBD BE104-SBO5 HOLD HOLD HOLD HOLD FS 3000 X X
Horizontal delineation 10 feet west of BF104-
BF104-SB0508TBD SBO5 Analyze HOLD HOLD HOLD FS 3000 X X
BF104-SB0509TBD | Honzontal delineation 20 feetwest of BFL04- | o1 p | oD | HOLD | HOLD | Fs 3000 X X

TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level

<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Site 104 Step Out Samples
Proposed
Sample Depth Laboratory
Analyses
(feet bls) )
Sampling
Sample Sample SoP
p ample @ Sample Location Rationale Oto 2 2to 4 4t06 6t08 Arsenic
Location Identification
BF104-SB0600TBD Vertical delineation at BF104-SB06 <SCTL | Analyze >SCTL Analyze FS 3000 X
Horizontal delineation 10 north of BF104-
BF104-SB0601TBD SBO6 HOLD HOLD | Analyze HOLD FS 3000 X
Horizontal delineation 20 feet north of
BF104-SB0602TBD BF104-SBO6 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 30 feet north of
BF104-SB0603TBD BF104-SBO6 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB06 Horizontal delineation 10 feet east of BF104-
_ BF104-SB0604TBD SBO6 HOLD HOLD | Analyze HOLD FS 3000 X
(Figure 17-1)
Horizontal delineation 20 feet east of BF104-
BF104-SB0605TBD SBO6 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet south of
BF104-SB0606TBD BF104-SB06 HOLD HOLD | Analyze HOLD FS 3000 X
Horizontal delineation 20 feet south of
BF104-SB0607TBD BFE104-SBOG HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet west of BF104-
BF104-SB0608TBD SBO6 HOLD HOLD Analyze HOLD FS 3000 X
Horizontal delineation 20 feet west of BF104-
BF104-SB0609TBD SBO6 HOLD HOLD HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
TetraTech/TAL-14-052/3383-6.1 25 CTO JM51



Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Site 104 Step Out Samples
Proposed
Sample Depth Laboratory
Analyses
(feet bls) )
Sampling
Sample Sample SOP
p ample @ Sample Location Rationale Oto 2 2to 4 4t06 6t08 Arsenic
Location Identification
BF104-SB2200TBD Vertical delineation at BF104-SB22 <SCTL | Analyze | >SCTL Analyze FS 3000 X
Horizontal delineation 10 feet north of
BF104-SB2201TBD BE104-SB22 HOLD HOLD | Analyze | HOLD FS 3000 X
Horizontal delineation 20 feet north of
BF104-SB2202TBD BE104-SB22 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 30 feet north of
BF104-SB2203TBD BE104-SB22 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB22 Horizontal delineation 10 feet east of BF104-
. BF104-SB2204TBD SB22 HOLD HOLD | Analyze | HOLD FS 3000 X
(Figure 17-1)
Horizontal delineation 20 feet east of BF104-
BF104-SB2205TBD SB22 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet south of
BF104-SB2206TBD BE104-SB22 HOLD HOLD | Analyze | HOLD FS 3000 X
Horizontal delineation 20 feet south of
BF104-SB2207TBD BE104-SB22 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet west of BF104-
BF104-SB2208TBD SB22 HOLD HOLD Analyze HOLD FS 3000 X
Horizontal delineation 20 feet west of BF104-
BF104-SB2209TBD SB22 HOLD HOLD HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Site 104 Step Out Samples
Proposed
Sample Depth Laboratory
Analyses
(feet bls) )
Sampling
Sample Sample SoP
p ample @ Sample Location Rationale Oto 2 2to 4 4t06 6t08 Arsenic
Location Identification
BF104-SB2400TBD Vertical delineation at BF104-SB24 <SCTL | Analyze | >SCTL Analyze FS 3000 X
Horizontal delineation 10 feet north of
BF104-SB2401TBD BFE104-SB24 HOLD HOLD | Analyze HOLD FS 3000 X
Horizontal delineation 20 feet north east of
BF104-SB2402TBD BF104-SB24 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 30 feet north of
BF104-SB2403TBD BF104-SB24 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB24 Horizontal delineation 10 feet east of BF104-
_ BF104-SB2404TBD SB24 HOLD HOLD | Analyze HOLD FS 3000 X
(Figure 17-1)
Horizontal delineation 20 feet east of BF104-
BF104-SB2405TBD SB24 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet south of
BF104-SB2406TBD BFE104-SB24 HOLD HOLD | Analyze HOLD FS 3000 X
Horizontal delineation 20 feet south of
BF104-SB2407TBD BFE104-SB24 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet west of BF104-
BF104-SB2408TBD SB24 HOLD HOLD Analyze HOLD FS 3000 X
Horizontal delineation 20 feet west of BF104-
BF104-SB2409TBD SB24 HOLD HOLD HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Site 104 Step Out Samples
Proposed
Sample Depth L:rt])glrastg;y
(feet bls) y
Sampling
Sample Sample sop
p ample ) Sample Location Rationale Oto2 2to 4 4t0 6 6to8 Arsenic
Location Identification
BF104-SB2500TBD Vertical delineation at BF104-SB25 >SCTL | Analyze <SCTL HOLD FS 3000 X
Horizontal delineation 10 feet north of
BF104-SB2501TBD BE104-SB25 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet north of
BF104-SB2502TBD BF104-SB25 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 30 feet north of
BF104-SB2503TBD BF104-SB25 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB25 Horizontal delineation 10 feet east of BF104-
) BF104-SB2504TBD SB25 Analyze HOLD HOLD HOLD FS 3000 X
(Figure 17-1)
Horizontal delineation 20 feet east north of
BF104-SB2505TBD BF104-SB25 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet south of
BF104-SB2506TBD BF104-SB25 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet south of
BF104-SB2507TBD BF104-SB25 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet west of BF104-
BF104-SB2508TBD SB25 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet west of BF104-
BF104-SB2509TBD SB25 HOLD HOLD HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Site 104 Step Out Samples
Proposed
Sample Depth L:gglrastg;y
(feet bls) y
Sampling
Sample Sample SopP
P amp/e ) Sample Location Rationale Oto 2 2to 4 4106 6to8 Arsenic
Location Identification
BF104-SB3500TBD Vertical delineation at BF104-SB35 >SCTL | Analyze | <SCTL HOLD FS 3000 X
BF104-SB3501TBD Horizontal delineation north of BF104-SB35 Analyze HOLD HOLD HOLD FS 3000 X
BF104-SB3502TBD Horizontal delineation east of BF104-SB35 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB3503TBD Horizontal delineation south of BF104-SB35 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB35 . o
) BF104-SB3504TBD Horizontal delineation west of BF104-SB35 Analyze HOLD HOLD HOLD FS 3000 X
(Figure 17-1)
BF104-SB3505TBD Horizontal delineation north of BF104-SB35 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB3506TBD Horizontal delineation east of BF104-SB35 Analyze HOLD HOLD HOLD FS 3000 X
BF104-SB3507TBD Horizontal delineation south of BF104-SB35 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB3508TBD Horizontal delineation west of BF104-SB35 Analyze HOLD HOLD HOLD FS 3000 X
BF104-SB3509TBD Horizontal delineation west of BF104-SB35 HOLD HOLD HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Site 104 Step Out Samples
Proposed
Sample Depth Laboratory
Analyses
(feet bls) )
Sampling
Sample Sample SOP
p ample @ Sample Location Rationale Oto 2 2to 4 4t06 6t08 Arsenic
Location Identification
BF104-SB4000TBD Vertical delineation at BF104-SB40 >SCTL Analyze <SCTL HOLD ES 3000 X
Horizontal delineation 10 feet north of
BF104-SB4001TBD BF104-SBA40 Analyze | HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet north of
BF104-SB4002TBD BFE104-SB40 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 30 feet north of
BF104-SB4003TBD BFE104-SB40 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB40 Horizontal delineation 10 feet east of BF104-
_ BF104-SB4004TBD SB40 Analyze | HOLD HOLD HOLD FS 3000 X
(Figure 17-1)
Horizontal delineation 20 feet east of BF104-
BF104-SB4005TBD SB40 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet south of
BF104-SB4006TBD BE104-SB40 Analyze | HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet south of
BF104-SB4007TBD BE104-SB40 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet west of BF104-
BF104-SB4008TBD SB40 Analyze | HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet west of BF104-
BF104-SB4009TBD SB40 HOLD HOLD HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Site 104 Step Out Samples
Proposed
Sample Depth L:rt:glrastggy
(feet bls) Y
Sampling
Sample Sample Sop
p amp/¢ ) Sample Location Rationale Oto 2 2to 4 4106 6to 8 Arsenic
Location Identification
BF104-SB4100TBD Vertical delineation at BF104-SB41 >SCTL | Analyze <SCTL HOLD FS 3000 X
Horizontal delineation 10 feet north of
BF104-SB4101TBD BF104-SB41 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet north of
BF104-SB4102TBD BF104-SB41 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 30 feet north of
BF104-SB4103TBD BF104-SB41 HOLD HOLD HOLD HOLD FS 3000 X
BF104-SB41 Horizontal delineation 10 feet east of BF104-
) BF104-SB4104TBD SB41 Analyze HOLD HOLD HOLD FS 3000 X
(Figure 17-1)
Horizontal delineation 20 feet east of BF104-
BF104-SB4105TBD SB41 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet south of
BF104-SB4106TBD BF104-SB41 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet south of
BF104-SB4107TBD BF104-SB41 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet west of BF104-
BF104-SB4108TBD SB41 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet west of BF104-
BF104-SB4109TBD SB41 HOLD HOLD HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Site 104 Step Out Samples
Proposed
Sample Depth LAaEglrastg;y
(feet bls) y
Sampling
Sample Sample sop
p ampfe @ Sample Location Rationale Oto 2 2to 4 4t0 6 6to 8 Arsenic
Location Identification
BF104-SB4400TBD Vertical delineation at BF104-SB44 >SCTL Analyze <SCTL HOLD FS 3000 X
Horizontal delineation 10 feet north of
BF104-SB4401TBD BF104-SB44 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet north of
BF104-SB4402TBD BF104-SB44 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet east of BF104-
BF104-SB4403TBD SB44 Analyze HOLD HOLD HOLD FS 3000 X
BF104-SB44 BF104-SB4404TBD Horizontal delineation 20 feet east of BF104- HOLD HOLD HOLD HOLD FS 3000 X
(Figure 17-1) ) SB44
Horizontal delineation 10 feet south of
BF104-SB4405TBD BF104-SB44 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet south of
BF104-SB4406TBD BF104-SB44 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 30 feet south of
BF104-SB4407TBD BF104-SB44 HOLD HOLD HOLD HOLD FS 3000 X
Horizontal delineation 10 feet west of BF104-
BF104-SB4408TBD SB44 Analyze HOLD HOLD HOLD FS 3000 X
Horizontal delineation 20 feet west of BF104-
BF104-SB4409TBD SB44 HOLD HOLD HOLD HOLD FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<SCTL- Analyte in original sample did not exceed its Soil Cleanup Target Level
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

Site 105 Step Out Samples
Proposed
Sample Depth L:gglr;stg;y
(feet bls Sampling
Sample Sample SOP Carcinogenic
p ampl I Sample Location Rationale 0to2 2to 4 4t06 PAHs
Location Identification
BF105-SB1500TBD Vertical delineation at BF105-SB15 >SCTL | Analyze <95 UCL FS 3000 X
Horizontal delineation 15 feet north of
BF105-SB1501TBD BF105-SB15 Analyze HOLD Not Sampled FS 3000 X
BF105-SB15 Horizontal delineation 15 feet east of BF105-
) BF105-SB1502TBD SB15 Analyze HOLD Not Sampled FS 3000 X
(Figure 17-2)
Horizontal delineation 15 feet south of
BF105-SB1503TBD BF105-SB15 Analyze HOLD Not Sampled FS 3000 X
Horizontal delineation 15 feet west of BF105-
BF105-SB1504TBD SB15 Analyze HOLD Not Sampled FS 3000 X
BF105-SB1700TBD Vertical delineation at BF105-SB17 >SCTL Analyze <95 UCL FS 3000 X
Horizontal delineation 15 feet north of
BF105-SB1701TBD BE105-SB17 Analyze | HOLD | NotSampled | FS 3000 X
BF105-SB17 BE105-SB1702TBD Horizontal delineation 15 feet east of Analvze HOLD Not Sampled FS 3000 X
- z
(Figure 17-2) BF105-SB17 y p
Horizontal delineation 15 feet south of
BF105-SB1703TBD BE105-SB17 Analyze | HOLD | NotSampled | FS 3000 X
Horizontal delineation 15 feet west of BF105-
BF105-SB1704TBD SB17 Analyze | HOLD | NotSampled | FS 3000 X
TBD - to be determined
bls — below land surface
>SCTL — Analyte in original sample exceeded its Soil Cleanup Target Level
<95 UCL~- The 95 percent UCL for benzo(a)pyrene and the benzo(a)pyrene equivalent did not exceed the Residential Direct Exposure SCTL of 0.1 mg/kg for
samples collected from the 4 to 6 feet bls interval; therefore, additional subsurface soil samples will not be collected from 4 to 6 feet bls.
Not Sampled - Additional subsurface soil samples will not be collected from 4 to 6 feet bls.

TetraTech/TAL-14-052/3383-6.1

33

CTO JM51



Project-Specific Sampling and Analysis Plan Amendment

Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

Groundwater
Sample
Location

Sample ID®

Sample Location
Rationale

Well
Screen
Depth
Interval
(feet bls)

Sampling
SOP

Laboratory
Analyses

Field Analyses

IAluminum
Iron
Manganese

Water Level

Temperature

pH

Spec.
Conductance
ORP

DO

Turbidity

BRO-102-1S

BRO-102-1STBD

Background &
Determine
groundwater flow
direction

6.5to
115

FS 2200 &
GH-1.2

x
x
x

X

x

x
x
x
x
x

BRO-102-2S

BRO-102-2STBD

Background &
Determine
groundwater flow
direction

6.5t0
115

FS 2200 &
GH-1.2

BF103-MWO01

BF103-MWO01TBD

Evaluation of
Inorganic Constituents
& Determine
groundwater flow
direction

8to 18

FS 2200 &
GH-1.2

BF103-MW02

Not Sampled

Evaluation of
Inorganic Constituents
& Determine
groundwater flow
direction

810 18

GH-1.2

BF103-MWO03

BF103-MWO03TBD

Evaluation of
Inorganic Constituents
& Determine
groundwater flow
direction

12 to 22

FS 2200 &
GH-1.2

BF103-MWO5P

BF103-MWO5PTBD

Evaluation of
Inorganic Constituents
& Determine
groundwater flow
direction

151t06.5

FS 2200 &
GH-1.2

BF103-MWO05S

BF103-MWO5STBD

Evaluation of
Inorganic Constituents
& Determine
groundwater flow
direction

12 to 17

FS 2200 &
GH-1.2
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Project-Specific Sampling and Analysis Plan Amendment

Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

TetraTech/TAL-14-052/3383-6.1

L:E;?Stg;y Field Analyses
Well
Groundwater @ Sample Location Screen Sampling o @
Sample Sample ID Rationale Depth SOP 1|5 g
€ b4 > | = <
Location Interval 5 Q v | ®© = 2
(feet bls) = s | 2 o] 3 5
= = @) 0 T| o a
S c c = e o C —
<|S8| £ 12|38 F|88 8|83
Determine
BF104-MWO01 Not Sampled groundwater flow 11to 21 GH-1.2 I - X | -—-|=-1-1=-1 - --
direction
Determine
BF104-MW02 Not Sampled groundwater flow 9to 19 GH-1.2 B - X |- - - - --
direction
Determine
BF105-MWO01 Not Sampled groundwater flow 15 to 25 GH-1.2 B - X |=-1-1 - - - --
direction
Notes:
1 — sample identification will be completed with 4 digit screen interval and 6 digit sample date
BLS — Below land surface
DO - dissolved oxygen
NA — not applicable
ORP — oxidation reduction potential
SOP — Standard Operating Procedure
TBD — To be determined
X = Selected for Analysis
-- = Not Selected for Analysis
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #19 — Analytical SOP Requirements Table
(UFP-QAPP Manual Section 3.1.1)

Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

Direct Method

jar

Analytical Analytical and Containers Preservation Maximum Holding Time®
Matrix Grgu Preparation Method / Sample Size | (number, size, and Requirements (preparation / angal sis)
P SOP Reference’ type)? q prep y
Soil TPH Speciation TPHCWG 10 grams One 4-ounce glass | Coolto<6 °C 14 days until extraction and

analysis, unless otherwise
specified by DQO

Notes:

mL = milliliter

1 Laboratory SOPs are subject to revision and updates during duration of the project, the laboratory will use the most current revision of the SOP at the time of analysis.
2 Sample size is a minimum; the containers listed will be filled to compensate for any required re-analysis or re-extractions. For samples requiring MS/ MSD, containers listed

should be tripled.

3 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted.
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Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #20 — Field QC Sample Summary Table
(UEP-QAPP Manual Section 3.1.1)

Number of Number of Number Number of | Number of NULOSZL of
Matrix Analytical Group Samples Field of Equip. VOA Trip Samples
P Duplicates | MS/MSDs Blanks Blanks P
to Lab
Arsenic 28 3 1 1 0 32
Soil Site 103 TRPH 21 2 0 24
TRPH Fractionation 2 0 0 0 2
Number of Number of Number Number of | Number of Nu:;qotler of
Matrix Analytical Group Sambles Field of Equip. VOA Trip Samples
P Duplicates | MS/MSDs Blanks Blanks P
to Lab
i 342 34 17 17 0 393
Soil Site 104 Arsenic
Carcinogenic PAHs 38 4 2 2 0 44
ber of b ber of ber of | ot
. . Number of Num ero Number Num ero Num ero Number of
Matrix Analytical Group Samples Field of Equip. VOA Trip Samples
P Duplicates | MS/MSDs Blanks Blanks P
to Lab
Soil Site 105 Carcinogenic PAHs 18 2 1 1 0 21
Total
Number of Number Number of | Number of
. . Number of . ) . Number of
Matrix Analytical Group Samples Field of Equip. VOA Trip Samples
P Duplicates | MS/MSDs Blanks Blanks P
to Lab
Groundwater Aluminum 4 0 6
Sites 103, 104 Iron 6 0 8
and 105 Manganese 4 1 1 1 0 6

Notes:

Although the MS/MSD is not typically considered a field QC, it is included here because location determination is often established in the field.
For every 10 soil samples at a Site, the Field Crew will select a soil sample for a Field Duplicate.
For every 20 soil samples at a Site, the Field Crew will prepare an equipment rinse blank and an MS/MSD.
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #23 — Analytical SOP References Table
(UEP-QAPP Manual Section 3.2.1)

Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

Definitive or Organization Variance Modified
Laboratory Title, Revision Date, and / or Number Screening Mat_rlx and Instrument Performing to QSM? for Pro],,ef:t
SOP Number Analytical Group 3 Work?
Data Analysis (Y/N)
(Y/N)
TPHCWG Direct Method (Rev 5.1)
TPHCWG Characterization of C6 to C35 - Soil /TPH
Direct Method Petroleum Hydrocarbons in Definitive Speciation GC/FID SunL.abs NA N
Environmental Samples
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #24 — Analytical Instrument Calibration Table
(UFP-QAPP Manual Section 3.2.2)

Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

Calibration Frequency of - . . Persor_1 SOP
Instrument . . Acceptance Criteria Corrective Action (CA) Responsible
Procedure Calibration for CA Reference
GC/FID (TPH ICAL — a minimum | Perform after major The %RSD for all standards must be <25% Recalibrate and/or perform the Analyst / TPHCWG
Speciation) of a 5-point instrument or: necessary equipment Supervisor Direct Method
calibration is maintenance and upon ) . S maintenance. Check the
prepared using a failure of second Correlation Coefficient (r) must be = 0.995 calibration standards. Reanalyze
mixed petroleum consecutive CCV, prior the affected data.
products standard to sample analysis
ICV — Second After each ICAL, prior The %R must be within 75-125% of the true Determine problem and Analyst /
Source to the analysis of value. recalibrate. Supervisor
samples.
CTO JM51
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Project-Specific Sampling and Analysis Plan Amendment
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #25 — Analytical Instrument & Equipment Maintenance, Testing, & Inspection Table
(UEP-QAPP Manual Section 3.2.3)

Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

Instrument / Maintenance Activit Testing Inspection Frequenc Acceptanc Corrective Responsible SOP
Equipment y Activity Activity q y e Criteria Action Person Reference

GC/IMS Check pressure, gas supply, low level lon source, Prior to ICAL Acceptable Correct the Analyst/ Empirical
and vacuum daily. Bake out carcinogenic injector liner, and/or as ICAL or CCV. problem and Supervisor SOP-201
column, manual tune if DFTPP PAHs column, necessary. repeat ICAL or
not in criteria, change septa as column flow. CCV.
needed, cut column as
needed, clean MS source as
needed. Other maintenance
specified in lab Equipment
Maintenance SOP.

ICP-AES Clean sample path, check Select Metals Pump, pump Prior to ICAL and Acceptable Correct the Analyst, Empirical
pump tubing, argon level, tubing, vacuum | as necessary. ICAL or CCV. problem and Department SOP-105
vacuum and waste container source, and repeat ICAL or Manager
daily. Clean source as waste CCV.
needed. Other maintenance container.
specified in laboratory
Equipment Maintenance SOP.

GC/FID Check pressure and gas TRPH Injector liner, Prior to ICAL Acceptable Correct the Analyst, Empirical
supply daily. Change septa (FL-PRO) septa, column, and/or as ICAL. problem and Department SOP-338
and/or liner as needed, replace column flow. necessary. repeat ICAL or Manager
or cut column as needed. CCV.

Other maintenance specified in
laboratory SOPs

GC/FID Check pressure and gas TPH Speciation Injector liner, Prior to ICAL Acceptable Correct the Analyst, TPHCWG
supply daily. Change septa septa, column, and/or as ICAL. problem and Department Direct
and/or liner as needed, replace column flow necessary repeat ICAL or Manager Method
or cut column as needed. CCV.

Other maintenance specified in
laboratory SOPs
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #30 — Analytical Services Table
(UFP-QAPP Manual Section 3.5.2.3)

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

Backup
Laboratory/
_ . Sample Locations/ Analytical Data Package Laboratory / Organization Organization
Matrix Analytical Group Identification Method Turnaround (name and address, contact (name and
Numbers Time person and telephone number) address, contact
person and
telephone number)
Soil TPH Speciation See Worksheet #18 TPHCWG 51 calendar SunLabs, Inc. NA
ays 5460 Beaumont Center Blvd.
Suite 520
Tampa, FL 33634
Lori Palmer
813-881-9401
LPalmer@Sunlabsinc.com
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

SAP Worksheet #31 — Planned Project Assessments Table
(UFEP-QAPP Manual Section 4.1.1)

Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

TetraTech/TAL-14-052/3383-6.1

Person(s) Person(s) Person(s)
. Person(s) Responsible Responsible for Responsible for
Responsible for . - I
N - for Responding to Identifying and Monitoring
Organization Performing LS . .
Assessment Frequenc Internal or Performin Assessment Assessment Findings Implementing Effectiveness of
Type q y External Assessmegt (title and (title and Corrective Action Corrective Action
D organizational (title and (title and
organizational A iy N
L affiliation) organizational organizational
affiliation) L L
affiliation) affiliation)
Laboratory Every year External FDOH FDOH Laboratory QA Manager | Laboratory QA Laboratory QA
System Audit (recognized or Laboratory Manager, | Manager or Laboratory | Manager or
NELAP Empirical Manager, Empirical and | Laboratory Managetr,
Accrediting SunLabs Empirical and
Authority) SunLabs
42 CTO JM51



Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

SAP Worksheet #32 — Assessment Findings and Corrective Action Responses
(UEP-QAPP Manual Section 4.1.2)

Site Assessment Work Plan

Revision Number: 0

Revision Date: July 2014

L s Nature of Individual(s) Receiving .
Assessment Nature Qf |nd|V|duz_1I(s) Notified of Timeframe of | Corrective Action Corrective Action Timeframe
Deficiencies Findings e for
Type Documentation (name, title, organization) Notification Response Response Response
' ' Documentation (name, title, organization)
Laboratory Written audit report Lori Palmer, Specified by Letter FDOH Specified by
System Audit NELAP NELAP
y Laboratory QAM, Sunlabs
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

SAP Worksheet #36 — Analytical Data Validation (Steps lla and Ilb) Summary Table
(UFP-QAPP Manual Section 5.2.2.1) (Figure 37, page 110 UFP-QAPP Manual)

Site Assessment Work Plan
Revision Number: 0
Revision Date: July 2014

Step lla/ Ilb

Matrix

Analytical Group

Validation Criteria

Data Validator

(title and organizational

affiliation)

lla and llb

Soil, and Aqueous
QC Samples

TPH Speciation

Data validation will be performed using
criteria TPHCWG listed in Worksheets
#12, #15, #24, and #28. The logic
outlined in “USEPA Contract Laboratory
Program National Functional Guidelines
for Organic Data Review” (USEPA,
October 1999) will be used to apply
gualifiers to data to the extent possible.

Data Validation Specialist,

Tech

Tetra

TetraTech/TAL-14-052/3383-6.1
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Aerial photograph provided by ESRI's ArcGIS Online World
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Aerial photograph provided by ESRI's ArcGIS Online World
Imagery map service (© 2011 ESRI and its data suppliers).
Aerial photograph was taken in January of 2010.
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Aerial photograph provided by ESRI's ArcGIS Online World
Imagery map service (© 2011 ESRI and its data suppliers).
Aerial photograph was taken in January of 2010.
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Appendix A

Compact Disk: Field Sampling Plan and Quality Assurance Project Plan for
a Site Assessment at Site 103 - Bronson Field Flight Line, Site 104 -
Bronson Field Hangars, and Site 105 - Bronson Field Parts Yard, Bronson
Field, Pensacola, Florida. February
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SAP Worksheet #1 — Title and Approval Page
(UFEP-QAPP Manual Section 2.1)

FINAL
SAMPLING AND ANALYSIS PLAN
(FIELD SAMPLING PLAN AND QUALITY ASSURANCE PROJECT PLAN)
FOR
SITE ASSESSMENT AT
SITE 103 - BRONSON FIELD FLIGHT LINE
SITE 104 - BRONSON FIELD HANGARS
SITE105 - BRONSON FIELD PARTS YARD
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JANUARY 2012
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(UEP-QAPP Manual Section 2.1) :
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Naval Facilities Engineering Command Southeast

Preparer’'s Name and Organizational Affiliation: Thomas Deck, Tetra Tech NUS, Inc.
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Signature/Date
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Tetra Tech NUS, Inc.

Signature/Date
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Naval Facilities Engineering Command Southeast

Signature/Date
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Project-Specific Sampling and Analysis Plan Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: January 2012

EXECUTIVE SUMMARY

This Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP) encompasses Field Sampling Plan
and Quality Assurance Project Plan requirements for a Site Assessment at Site 103 - Bronson Field Flight
Line, Site 104 - Bronson Field Hangars, and Site 105 - Bronson Field Parts Yard, Outlying Landing Field
(OLF) Bronson, hereinafter referred to as Bronson Field, located in Pensacola, Florida. This document
constitutes the planning document, addressing specific protocols for sample collection, sample handling

and storage, chain-of-custody, laboratory and field analyses, data validation, and data reporting.

This UFP-SAP has been prepared by Tetra Tech NUS, Inc. on behalf of Naval Facilities Engineering
Command Southeast under the Comprehensive Long-term Environmental Action Navy Contract Number
N62470-08-D-1001, Contract Task Order JM51. This UFP-SAP was generated for, and complies with,
applicable United States Department of Navy, Florida Department of Environmental Protection (FDEP),
and United States Environmental Protection Agency (USEPA) Region 4 requirements, regulations,
guidance, and technical standards. This includes the Department of Defense (DoD), Department of
Energy (DOE), and USEPA Interagency Task Force environmental requirements regarding federal
facilities. To comply with DoD/DOE/USEPA requirements, this UFP-SAP is presented in the format of
standard worksheets specified in the Uniform Federal Policy for Quality Assurance Plans guidance
document (USEPA, 2005).

Bronson Field is located east of Perdido Bay in northwest Florida; approximately 5 miles west of
Pensacola, Florida, and about 1 mile from the Alabama border (see Figure ES-1). Bronson Field consists
of four abandoned airstrips and the remains of old support buildings for the airfield. Bronson Field is
approximately 950 acres, the majority of which is covered by grass and forest [Navy Energy and
Environmental Support Activity (NEESA), 1992].

During World War 1, Bronson Field was established in 1942 as Tarklin Field to provide additional
airspace for the training of Naval Pilots. The name was changed to OLF Bronson Field in 1944. Bronson
Field was also used to maintain sea planes and train sea plane pilots. In the late 1950s, Bronson Field
was closed as an active airfield, but the runways continue to be used for touch and go landings and for

helicopter training.

At the time of the Preliminary Assessment Report completed in January 1992, all the runways were
inactive. However, helicopters from Combat Support Squadron 16 were still using the area for training.
Morale, Welfare, and Recreation (MWR) personnel are the only current employees at Bronson Field.
MWR personnel operate the campground, conduct minor maintenance of the facility, and support

recreational activities. Bronson Field is now known as Blue Angel Recreation Park (NEESA, 1992).

TetraTech/TAL-12-006/3383-6.1 3 CTO JM51
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Site Location: Pensacola, Florida Revision Date: January 2012

Site 103, Bronson Field Flight Line, contains an aircraft fuel distribution system. The system was
identified during the preliminary assessment as the location of five underground storage tanks (USTS)
located near Hangers 1103 and 1104. Tanks 1126-1129 were identified as 25,000-gallon capacity and
Tank 1130 was 15,000-gallon capacity. The tanks were constructed of steel and contained aviation fuel.
The tanks supplied aviation gasoline to the fuel line and the 56 fuel service pits that are present on the
Bronson Field flight line. The fuel service pits were used to refuel various aircraft. The preliminary
assessment noted that the five USTs and the refueling pits were scheduled for removal. However, the
fuel lines were abandoned in place (NEESA, 1992). Tank closure documentation was not available at the

time of UFP-SAP preparation but a field visit identified that the fuel service pits are still in place.

Site 104, Bronson Field Hangars, is the former location of two of the four hangers (1103 and 1104) that
were used in support of the facilities mission. The hangar structures are no longer present; the date they
were removed is unknown. Hangars 1103 and 1104 located adjacent to Runways 9 and 18 are
approximately Y2 mile from Perdido Bay. Maintenance shops, kerosene tanks, lubricant oil tanks, and
waste oil tanks were located at both hangers. The preliminary assessment noted that numerous solvents,
fuel oils, and other oils were used at and around the hangars. Interviews with station personnel during
the preliminary assessment suggest that liquid materials spilled or placed on a concrete pad may have
been washed into the grass during periods of precipitation or when the pad was washed down.
Interviews estimated that approximately 1,000 pounds of waste might have been released
(NEESA, 1992).

Site 105, Bronson Field Parts Yard, is currently used as storage in support of the current recreational
activities at OLF Bronson. Site 105 was not identified as an area of concern in the 1992 preliminary
assessment; but a historical figure from June 30, 1951 identified the area of Site 105 as containing
Tank 1156, a garage, and a battery house. Tank 1156 is identified in the preliminary assessment as a

2000-gallon steel gasoline tank.

This UFP-SAP outlines the organization, project management, objectives, planned activities,
measurement, data acquisition, assessment, oversight, and data review procedures associated with the
investigation activities at Sites 103, 104, and 105 as required under Chapter 62-780 of the Florida
Administrative Code (F.A.C.). Protocols for sample collection, handling, and storage, chain-of-custody,
laboratory and field analyses, data validation, and reporting are also addressed in this UFP-SAP. The
sampling methods utilized will comply with FDEP standard operating procedures. The field sampling
approach to detect and begin to delineate contamination (if detected) is to screen soil samples via hand
held instruments and analyze groundwater samples by a mobile laboratory. Field screening data from

soil samples will be used to bias the collection of soil samples for fixed-base laboratory analysis toward

TetraTech/TAL-12-006/3383-6.1 4 CTO JM51
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the most contaminated locations. Groundwater mobile laboratory data will be used to select locations for
permanent monitoring wells to collect groundwater characterization samples for analysis by a fixed-base

laboratory.

Nominal soil and groundwater sampling locations for fixed-base laboratory analysis of soil and
groundwater samples will be arranged in a grid at each site to obtain comprehensive spatial coverage of
the site. The fixed-base laboratory soil and groundwater data will be compared to project-specific action
levels protective of human health to determine whether investigation beyond what is described in this
SAP is required under Chapter 62-780, F.A.C. The field work and sampling are scheduled to begin in the
first quarter of 2012. A complete schedule is detailed in SAP Worksheet #16.

TetraTech/TAL-12-006/3383-6.1 5 CTO JM51
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ACRONYMS AND ABBREVIATIONS

%D Percent Difference or Percent Drift

%R Percent Recovery

%RDS Percent Relative Standard Deviation

AES Atomic Emission Spectroscopy

ALF Analytical Laboratories of Florida

BFB Bromofluorobenzene

bgs Below Ground Surface

BNA Base/Neutral/Acid

°C Degrees Celsius

CAS Chemical Abstracts Service

CCB Continuing Calibration Blank

CCC Calibration Check Compound

ccv Continuing Calibration Verification

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CLEAN Comprehensive Long-term Environmental Action Navy
CLP Contract Laboratory Program

COPC Contaminant of Potential Concern

CsSM Conceptual Site Model

CTO Contract Task Order

DDT Dichlorodiphenyltrichloroethane

DFTPP Decafluorotriphenyl-phosphine

DL Detection Limit

DoD Department of Defense

DOE Department of Energy

DPT Direct Push Technology

DQlI Data Quality Indicator

DQO Data Quality Objective

DVM Data Validation Manager

EDD Electronic Data Deliverable

ELAP Environmental Laboratory Accreditation Program
F.A.C. Florida Administrative Code

FDEP Florida Department of Environmental Protection
FDOH Florida Department of Health

FID Flame lonization Detector

FL-PRO Florida Residual Petroleum Range Organic Method
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

FOL Field Operations Leader

FTMR Field Task Modification Request

GC/ECD Gas Chromatography Electron Capture Detector
GC/FID Gas Chromatography/Flame lonization Detector
GC/MS Gas Chromatography Mass Spectrometry

GCTL Groundwater Cleanup Target Level

HASP Health and Safety Plan

HCI Hydrochloric Acid

HSM Health and Safety Manager

ICAL Initial Calibration

ICB Initial Calibration Blank

ICP Inductively Coupled Plasma

ICS Interference Check Standard

ICV Initial Calibration Verification

IDW Investigation Derived Waste

IRP Installation Restoration Program

IS Internal Standard

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LOD Limit of Detection

LOQ Limit of Quantitation

po/L Microgram per Liter

MCL Maximum Contaminant Level

mg/kg Milligram per Kilogram

mL Milliliter

MS/MSD Matrix Spike/Matrix Spike Duplicate

MWR Morale, Welfare, and Recreation

NA Not Applicable

NAS Naval Air Station

NAVFAC SE  Naval Facilities Engineering Command Southeast
NCP National Oil and Hazardous Substances Pollution Contingency Plan
ND Non-detect

NEESA Naval Energy and Environmental Support Activity
NELAP National Environmental Laboratory Accreditation Program
NIRIS Naval Installation Restoration Information Solution
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NTU
OLF
PAH
PAL
PCB
PID
PM
POC
PPE
PQLG
QA
QAM
QAO
QAPP
QC
QSM
RF
RPD
RPM
RRT
RSD
RSL
RT
SA
SAP
SAR
SCTL
SDG
SOP
SPCC
SPLP
SSO
svoc
TAL
TBD

ACRONYMS AND ABBREVIATIONS (CONTINUED)

Nephelometric Turbidity Unit
Outlying Landing Field

Polynuclear Aromatic Hydrocarbon

Project Action Limit
Polychlorinated Biphenyl
Photoionization Detector
Project Manager

Point of Contact

Personal Protective Equipment
Project Quantitation Limit Goal
Quality Assurance

Quality Assurance Manager
Quality Assurance Officer
Quality Assurance Project Plan
Quality Control

Quality Systems Manual
Response Factor

Relative Percent Difference
Remedial Project Manager
Relative Retention Time
Relative Standard Deviation
Regional Screening Level
Retention Time

Site Assessment

Sampling and Analysis Plan
Site Assessment Report

Soil Cleanup Target Level
Sample Delivery Group

Standard Operating Procedure

System Performance Check Compound

Synthetic Precipitate Leaching Procedure

Site Safety Officer
Semivolatile Organic Compound
Target Analyte List

To Be Determined
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

TCL Target Compound List

TCLP Toxicity Characteristic Leaching Procedure

TIC Tentatively Identified Compound

TRPH Total Recoverable Petroleum Hydrocarbons
Tetra Tech Tetra Tech NUS, Inc.

UFP Uniform Federal Policy

USEPA United States Environmental Protection Agency
UST Underground Storage Tank

VOA Volatile Organic Analysis

VOC Volatile Organic Compound
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SAP Worksheet #2 — SAP Identifying Information
(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: Outlying Landing Field (OLF) Bronson Field, Pensacola, Florida

Operable Unit: Site 103 - Bronson Field Flight Line, Site 104 - Bronson Field Hangars,
and Site 105 - Bronson Field Parts Yard

Contractor Name: Tetra Tech NUS, Inc. (Tetra Tech)

Contract Number: N62470-08-D-1001

Contract Title: Comprehensive Long-term Environmental Action Navy (CLEAN)

Work Assignment Number Contract Task Order (CTO) JM51

1. This Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP) was prepared in accordance
with the requirements of the Uniform Federal Policy for Quality Assurance Plans (UFP-QAPP) (United
States Environmental Protection Agency [USEPA], 2005) and Guidance for Quality Assurance Project
Plans, QA/G-5, QAMS (USEPA, 2002).

2. ldentify regulatory program:
National Oil and Hazardous Substances Pollution Contingency Plan (NCP); Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), and Chapter 62-780,
Florida Administrative Code (F.A.C.).

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

SCOPING SESSION DATE

Data Quality Objective (DQO) Meeting May 5, 2011

5. List dates and titles of any SAP documents written for previous site work that are relevant to the
current investigation.

TITLE DATE

Preliminary Assessment Report, OLF Bronson,
Escambia County, Florida February, 1992

6. List organizational partners (stakeholders) and connection with lead organization:

Florida Department of Environmental Protection (FDEP) (lead requlatory stakeholder)
Naval Air Station (NAS) Pensacola, Florida (property owner)

7. Lead organization

Naval Facilities Engineering Command Southeast (NAVFAC SE)

8. If any required SAP elements or required information are not applicable to the project or are provided
elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below:

Worksheet #13 is not applicable, but has been retained and labeled as not applicable. There are no
other exclusions.
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Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

SAP Worksheet #3 — Distribution List
(UFP-QAPP Manual Section 2.3.1)

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Name.of SAP Title/Role Organization Telephone Number E-Mail Address or Mailing
Recipient Address
Patty Whittemore Navy Remedial Project NAVFAC SE
Manager (RPM) / IPT, Gulf Coast
Manages Project Building 135 904-542-6202 patty.whittemore @navy.mil

Activities for the Navy

NAS Jacksonville FL 32212-0300

Installation Restoration
Program (IRP) Manager /
NAS Pensacola and
Bronson Field Point of
Contact (POC)

Greg Campbell

NAS Pensacola

Public Works Center

310 John Tower Road
Pensacola, FL 32508-5000

850-452-3131
Extension 3007

gregory.campbell@navy.mil

Ken Bowers NAVFAC Quality
Assurance (QA) Officer

(QAO)/ Navy Chemist

NAVFAC Atlantic
6505 Hampton Blvd
Norfolk VA 23508

757-322-8341

kenneth.a.bowers@navy.mil

To Be Determined Head of Reference Desk | TBD
(TBD) (Bronson Field TBD TBD
Administrative Record)
Bonnie Capito G%rgrr;:rt]ratwe Record/ NAVFAC Atlantic 757-322-4785 bonhnie.capito@navy.mil
David Grabka FDEP RPM/ Provides FDEP

Regulator Input

2600 Blair Stone Road, MS 4535
Tallahassee, FL 32399-2400

850-245-8997

david.grabka@dep.state.fl.us

Frank Lesesne Tetra Tech Project
Manager (PM) /
Manages Project

Activities

Tetra Tech

1558 Village Square Boulevard
Suite 2

Tallahassee, FL 32309

850-385-9899
Extension 1353

frank.lesesne@tetratech.com

Amber lgoe Field Operations Leader
(FOL)/ Site Safety Officer
(SSO)/ Manages Field
Operations and Site

Safety Issues

Tetra Tech

1558 Village Square Boulevard
Suite 2

Tallahassee, FL 32309

850-385-9899
Extension 1352

amber.igoe@tetratech.com
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Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Name of SAP
Recipient

Title/Role

Organization

Telephone Number

E-Mail Address or Mailing
Address

Matt Soltis (Health
and Safety Plan
[HASP] only)

Health and Safety
Manager (HSM) /
Manages Corporate
Health and Safety
Program

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

412-921-8912

matt.soltis@tetratech.com

Tom Johnston
(electronic copy

only)

Quality Assurance
Manager (QAM) /
Manages Corporate QA
Program and
Implementation

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

412-921-8615

tom.johnston@tetratech.com

Kelly Carper
(electronic copy

only)

Project Chemist /
Provides Coordination
with Laboratory

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

412-921-7273

kelly.carper@tetratech.com

Joseph Samchuck
(electronic copy

only)

Tetra Tech Data
Validation Manager
(DVM) / Manages Data
Validation

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

412-921-8510

joseph.samchuck@tetratech.com

Brian Richard
(electronic copy

only)

Laboratory PM /
Representative for
Laboratory and
Analytical Issues

Empirical Laboratories, LLC (Empirical)
621 Mainstream Drive, Suite 270
Nashville, TN 37228

615-345-1115

brichard@empirlabs.com

Dale Schamp

Owner/Laboratory
Director

Analytical Laboratories of Florida (ALF)
535 Riverdale Road
Merritt Island, FL 32953

321-258-1355

mobilealf@cs.com

TetraTech/TAL-12-006/3383-6.1
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Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
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SAP Worksheet #4 — Project Personnel Sign-Off Sheet
(UEP-QAPP Manual Section 2.3.2)

Certification that project personnel have read the text will be obtained by one of the following methods as applicable:

1. In the case of regulatory agency personnel with oversight authority, approval letters or e-mails will constitute verification that applicable
sections of the SAP have been reviewed. Copies of regulatory agency approval letters / e-mails will be retained in the project files as project

records (see Worksheet #29).

2. E-mails will be sent to the listed Navy, Tetra Tech, and subcontractor project personnel whom will be requested to verify by e-mail that they
have read the applicable SAP/sections and the date on which they were reviewed. Copies of the verification e-mail will be included in the

project files (see Worksheet #29).
A copy of the signed Worksheet #4 will be retained in the project files and identified as a project document in Worksheet #29.
Key personnel will be instructed to read the SAP prior to attending an internal site-specific kick-off meeting for field activities. The Tetra Tech PM

will track when the reviews have been completed, obtain signatures, and ensure that the completed sign-off sheet is included in the central project
file.

Name! Org_amzat|on/ Telephone Number Slgnature/E—Mall SAP Section Reviewed Date SAP
Title/Role Receipt Read
Navy and Regulator Project Team Personnel
Patty Navy/ RPM/ Manages
Whittemore Project Activities for the 904-542-6202 See W;rl;ls;g(:(:et #1 for All
Navy 9
Greg Navy/ IRP Manager/ 850-452-3131
Campbell Bronson Field POC Extension 3007 All
David Grabka | FDEP/ RPM/ Provides
See Worksheet #1 fo
Regulator Input 850-245-8997 Signsa s Al
Tetra Tech Project Team Personnel
Frank Lesesne | Tetra Tech/ PM/
Manages Project 850-385-9899 See Worksheet #1 for Al
Activities Extension 1362 signature
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Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Name?

Organization/
Title/Role

Telephone Number

Sighature/E-Mail
Receipt

SAP Section Reviewed

Date SAP
Read

Amber Igoe

Tetra Tech/ FOL/SSO
Manages Field
Operations and Site
Safety Issues

850-385-9899
Extension 1352

All

Tom Johnston

Tetra Tech/ QAM/
Manages NAVFAC SE
Contract QA Program
and Implementation

412-921-8615

See Worksheet #1 for
signature

All

Kelly Carper

Tetra Tech/ Project
Chemist/ Provides
Coordination with
Laboratory

412-921-7273

All

Matt Soltis

Tetra Tech/ HSM/
Manages Corporate
Health and Safety
Program

412-921-8912

See HASP for
signature

HASP

Joseph
Samchuck

Tetra Tech/ DVM/
Manages Data
Validation

412-921-8510

Worksheets #12, #14, #15, #19,
#20, #23-28, #30, and #34-

37

Subcontractor

Personnel

Brian Richard

Empirical Laboratory
PM/ Representative for
Laboratory and
Analytical Issues

615-345-1115

Worksheets #6, #12, #14, #15,
#19, #23-28, #30, and #34-

36

Dale Schamp

ALF/Laboratory director/
Representative for
Laboratory and
Analytical Issues

321-258-1355

Worksheets #6, #12, #14, #15,
#19, #23-28, #30, and #34-

36

1 - Persons listed on this worksheet will be responsible for distributing the SAP to the appropriate people within their organization.

TetraTech/TAL-12-006/3383-6.1
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SAP Worksheet #5 — Project Organizational Chart
(UFP-QAPP Manual Section 2.4.1)

Lines of Authority sesnnnnnssnnnnsnne Lines of Communication

Patty
David Grabka Whittemore K?\InAI\B/I(;VX?:rS
FDEP RPM NAVFAC SE EEEEEEEEEEEEEEEEEEE LANT

Navy RPM
904-542-6202

850-245-8997

QA Officer/.

Chemist

Campbell
Bronson Field
POC
850-452-3131

Tom
Johnston
Tetra Tech
QAM
412-921-8615

Frank Lesesne
Tetra Tech
PM
850-385-9899
Extension 1353

Matt Soltis
Tetra Tech

HSM
412-921-8912

Amber Igoe
Tetra Tech
FOL/SSO

Kelly Carper
Tetra Tech
Project

Joseph
Samchuck
Tetra Tech

DVM
412-921-8510

850-385-9899
Extension 1352

Chemist
412-921-7273

Dale Schamp
ALF Director Brian Richard
: 321-258-1355 Empirical :
Laboratory PM
E 615-345-1115 E
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Site Location: Pensacola, FL

SAP Worksheet #6 — Communication Pathways
(UEP-QAPP Manual Section 2.4.2)

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Communication Responsible Person

Drivers Affiliation Name

Phone Number and/or

E-Mail

Procedure

SAP amendments Tetra Tech FOL Amber Igoe

Tetra Tech PM Frank Lesesne

Navy RPM Patty Whittemore

850-385-9899
Extension 1352
850-385-9899
Extension 1353
904-542-6202

The Tetra Tech FOL will verbally inform the Tetra
Tech PM within 24 hours of realizing a need for an
amendment.

The Tetra Tech PM will document the proposed
changes via a Field Task Modification Request
(FTMR) form within 5 days and send the Navy RPM
a concurrence letter within 7 days of identifying the
need for change for review and approval.

The Navy RPM will sign the letter within 5 days of
receipt, if approved. The Navy RPM will notify the
regulators of changes to the SAP.

The Tetra Tech PM will send scope changes to the
Project Team via e-mail within 1 business day.

Schedule changes Tetra Tech PM Frank Lesesne
Navy RPM

Bronson Field POC

Patty Whittemore
Greg Campbell

850-385-9899
Extension 1353
904-542-6202
850-452-3131
Extension 3007

The Tetra Tech PM will verbally inform the Navy
RPM and the Bronson Field POC on the day that
schedule change is known and document via a
schedule concurrence letter within 7 days or prior to
the first affected deliverable date.

Utility clearances and | Tetra Tech FOL

site access

Amber Igoe

850-385-9899
Extension 1352

At least 10 days prior to commencement of field
work the Tetra Tech FOL will contact the Bronson
Field POC verbally to arrange for utility location
marking and clearance, site access, and storage of
field equipment.

At least 7 days prior to commencing intrusive
activities the Tetra Tech FOL will verbally contact
Florida One-Call and provide the Navy IRBY
Engineer and Bronson Field POC the Florida
One-Call ticket number.

TetraTech/TAL-12-006/3383-6.1
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Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Communication

Responsible Person

Phone Number and/or

Drivers Affiliation Name E-Mail Procedure
Field issues that Tetra Tech FOL Amber Igoe 850-385-9899 The Tetra Tech FOL will inform the Tetra Tech PM
require changes in Extension 1352 verbally the day the issue is realized. The Tetra
scope or Navy RPM Patty Whittemore | 904-542-6202 Tech PM will inform the Navy RPM of the issue

implementation of field
work

Tetra Tech PM

Frank Lesesne

850-385-9899
Extension 1353

(verbally or via e-mail) within 1 day of the Tetra
Tech FOL's notification. Tetra Tech PM will also
send a concurrence letter to the Navy RPM within
7 days, if project scope is affected. The Navy RPM
will sign the letter within 5 days of receipt, if scope
change is warranted. The scope change is to be
implemented before further work is executed. The
Tetra Tech PM will document the change via an
FTMR form within 2 days of identifying the need for
change and will obtain required approvals within

5 days of initiating the form. The Tetra Tech PM
will place the form in the project file, with signatures
as determined by the Tetra Tech PM.

Stop work
recommendations, for
example, to protect
workers from unsafe
conditions/situations
or to prevent a
degradation in quality
of work

Tetra Tech FOL
Tetra Tech PM
Tetra Tech QAM

Navy RPM
Bronson Field POC

Amber Igoe
Frank Lesesne
Tom Johnston

Patty Whittemore
Greg Campbell

850-385-9899
Extension 1352
850-385-9899
Extension 1353
412-921-8615
904-542-6202
850-452-3131
Extension 3007

If Tetra Tech is the responsible party for a stop
work command, the Tetra Tech FOL will inform
on-site personnel, subcontractor(s), the Bronson
Field POC, and the identified Project Team
members within 1 hour (verbally or by e-mail).

If a subcontractor is the responsible party, the
subcontractor PM must inform the Tetra Tech FOL
verbally within 15 minutes, and the Tetra Tech FOL
will then follow the procedure listed above.

Field data quality
issues

Tetra Tech FOL

Tetra Tech PM

Amber Igoe

Frank Lesesne

850-385-9899
Extension 1352
850-385-9899
Extension 1353

The Tetra Tech FOL will inform the Tetra Tech PM
verbally or by e-mail on the same day that a field
data quality issue is discovered.
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Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Communication
Drivers

Responsible Person

Affiliation Name

Phone Number and/or
E-Mail

Procedure

Brian Richard
Dale Schamp
Kelly Carper
Frank Lesesne

Laboratory analytical
data quality issues

Laboratory PM

Laboratory Director

Tetra Tech Project Chemist
Tetra Tech PM

Navy RPM Patty Whittemore

615-345-1115
321-258-1355
412-921-7273
850-385-9899
Extension 1353
904-542-6202

The Laboratory PM will notify the Tetra Tech
Project Chemist (verbally or via e-mail) within

1 business day of identification of a problem related
to laboratory data.

The Tetra Tech Project Chemist will notify the Tetra
Tech PM and the data validation staff (verbally or
via e-mail) within 1 business day.

The Tetra Tech PM will notify the Navy RPM
(verbally or via e-mail) of significant data quality
issues within 1 business day of resolution.

The Navy RPM takes corrective action that is
appropriate for the identified deficiency. Examples
of significant laboratory deficiencies include data
reported that has a corresponding failed tune or
initial calibration verification. Corrective actions
may include a consult with the Navy Chemist.

TetraTech/TAL-12-006/3383-6.1
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

SAP Worksheet #7 — Personnel Responsibilities and Qualifications Table
(UEP-QAPP Manual Section 2.4.3)

The personnel from Tetra Tech and the analytical laboratories responsible for implementing the SAP are identified in the following table. Resumes
are available upon request.

Name

Title/Role

Organizational
Affiliation

Responsibilities

Patty Whittemore

RPM/ Manages project activities for
the Navy

NAVFAC SE

Oversees project implementation, including scoping, data review, and
evaluation.

Greg Campbell

IRP Manager/ Bronson Field POC/
Manages dalily site activities related
to this project

NAS Pensacola

Oversees site activities and participates in scoping, data review,
evaluation, and reviews the SAP.

David Grabka RPM/ Provides regulatory input FDEP Participates in scoping, data review, evaluation, and approves the SAP
on behalf of FDEP.
Frank Lesesne PM/ Manages project on a daily Tetra Tech Oversees project, financial, schedule, and technical day-to-day
basis management of the project.
Amber Igoe FOL/SSO/ Manages field operations | Tetra Tech Supervises, coordinates, and performs field sampling activities. As
and site safety issues SSO, is responsible for training and monitoring site conditions. Details
of these responsibilities are presented in the site-specific HASP.
Tom Johnston QAM/ Oversees program and Tetra Tech Reviews the SAP and ensures quality aspects of the CLEAN program
project QA activities are implemented, documented, and maintained.
Matt Soltis HSM/ Oversees health and safety Tetra Tech Oversees Tetra Tech CLEAN Health and Safety Program.
activities
Kelly Carper Project Chemist/ Conducts data Tetra Tech Participates in project scoping, prepares laboratory scopes of work, and

validation and reporting

coordinates laboratory-related functions with laboratory. Oversees data
quality reviews and QA of data validation deliverables.
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Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Organizational

Name Title/Role Affiliation Responsibilities

Joseph DVM/ Oversees data validation Tetra Tech Manages data validation activities within Tetra Tech, including

Samchuck activities ensuring QA of data validation deliverables, providing technical advice
on data usability, and coordinating and maintaining the data validation
review schedule.

Brian Richard Laboratory PM/ Representative for Empirical Coordinates analyses with laboratory chemists, ensures that scope of

Laboratory and Analytical Issues work is followed, provides QA of data packages, and communicates

with Tetra Tech project staff.

Dale Schamp Laboratory Director/ Representative | ALF Coordinates analyses with laboratory analysts, ensures that scope of

for Laboratory and Analytical Issues

work is followed, provides QA of data packages, and communicates
with Tetra Tech project staff.

In some cases, one person may be designated responsibilities for more than one position. For example, the FOL will be responsible for SSO
duties. This action will be performed only as credentials, experience, and availability permits.
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Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: January 2012

SAP Worksheet #8 — Special Personnel Training Requirements Table
(UEP-QAPP Manual Section 2.4.4)

Each site worker performing sampling of hazardous materials will be required to have completed
appropriate Hazardous Waste Operations for Emergency Response training specified in Occupational
Safety and Health Administration 29 Code of Federal Regulations 1910.120(e). Safety requirements are

addressed in greater detail in the site-specific Tetra Tech HASP.
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SAP Worksheet #9 — Project Scoping Session Participants Sheet
(UEP-QAPP Manual Section 2.5.1)

Project Name: Site 103,
Site 104, and Site 105
Projected Date(s) of
Sampling: TBD

Project Manager: Gerry

Walker

Site Name: Site 103, Site 104, and Site 105
Site Location: Bronson Field, Pensacola, FL

Date of Session: May 19, 2011
Scoping Session Purpose: DQO meeting to discuss additional groundwater data collection.

Affiliatio

Name Title n Phone # E-Mail Address Project Role
Manages Project
Patty NAVFAC . . Lo
Whittemore RPM SE 904-542-6202 patty.whittemore @navy.mil Activities for the
Navy
. NAVFAC .
Ken Bowers | Navy Chemist LANT 757-322-8341 kenneth.a.bowers@navy.mil QAO for the Navy
David . Provides Regulator
Grabka RPM FDEP 850-245-8997 david.grabka@dep.state.fl.us Input
Greg Bronson Field NAS . Environmental
Campbell POC Pensacola 850-452-3131 gregory.campbell@navy.mil Coordinator
Frank 850-385-9866 Project
Lesesne PM Tetra Tech Extension 1353 frank.lesesne@tetratech.com Management
Gerry Technical Tetra Tech 850-385-1362 erry.walker@tetratech.com Technical Support
Walker Consultant gery. : PP
Environmental 850-385-9866 . .
Amber lgoe Scientist Tetra Tech Extension 1352 amber.igoe@tetratech.com Scribe
Peggy DQO ran. . Leads Development
Churchil Facilitator Tetra Tech 321-636-1300 pegagy.churchill@tetratech.com of DQOs
904-730-4669 DQO support; SAP
Tom Deck DQO Support Tetra Tech Extension 228 tom.deck@tetratech.com author
Project Assists in

Kelly Carper Chejmist Tetra Tech 412-921-7160 kelly.carper@tetratech.com completing SAP;

Project Chemist

Comments/Decisions:

Site Parameter Lists identified:

Site 103 Flight Line — Target compound list (TCL) volatile organic compounds (VOCs) (tentatively

identified compounds [TICs] included), TCL semivolatile organic compounds (SVOCs) (polynuclear

aromatic hydrocarbons [PAHs] and TICs included), TCL polychlorinated biphenyls (PCBs), waste oil
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group metals (Table C, Chapter 62-770, F.A.C.) and total recoverable petroleum hydrocarbons (TRPH).
For the time being, the same analyte list will be used for both soil and groundwater; the soil data will be
reviewed to see if analytes can be eliminated (e.g., PCBs) or reduced (e.g., metals) for groundwater

sampling event(s).

Site 104 - TCL VOCs (TICs included), TCL SVOCs (PAHs and TICs included), TCL PCBs, target analyte
list (TAL) metals and TRPH. The TAL metals will be analyzed during the first round; if any of the metals
from the TAL list are non-detect (ND), then the list can be reduced. For the time being, the same analyte
list will be used for both soil and groundwater; the soil data will be reviewed to see if analytes can be

eliminated (e.g., PCBSs) or reduced (e.g., metals) for groundwater sampling event(s).

Site 105 - TCL VOCs (TICs included), TCL SVOCs (low level PAHs and TICs included), TCL PCBs, TAL
metals and TRPH. The TAL metals will be analyzed during the first round; if any of the metals from the
TAL list are ND, then the list can be reduced. For the time being, the same analyte list will be used for
both soil and groundwater; the soil data will be reviewed to see if analytes can be eliminated (e.g., PCBs)

or reduced (e.g., metals) for groundwater sampling event(s).

Project action limits (PALSs) identified during the presentation will include FDEP’s criteria for leachability to

groundwater.

For PCBs and metals, the following Decision Rule will be added to the UFP-SAP:

If the maximum measured target analyte concentration in soil does not exceed the PAL, then based on

Project Team approval, the target analyte will not be investigated in groundwater.

The decision for the well placement will be decided after the soil and direct push technology (DPT)
groundwater screening data are obtained; wells can be shifted from one Site to another if necessary and
the well depths are subject to change. The Project Team will make the determination collectively after

reviewing all of the analytical data.

DQO meeting minutes are included in Appendix A.
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SAP Worksheet #10 — Conceptual Site Model
(UEP-QAPP Manual Section 2.5.2)

10.1 FACILITY BACKGROUND

OLF Bronson Field (Bronson Field) is located east of Perdido Bay in northwestern Florida, approximately
5 miles west of Pensacola, Florida, and about one mile from the Alabama border (see Figure 10-1).
Bronson Field consists of four abandoned airstrips and the remains of old support buildings for the air
field. Bronson Field is approximately 950 acres, the majority of which is covered by grass and forest

(Navy Energy and Environmental Support Activity [NEESA], 1992).

During World War Il, Bronson Field was established as Tarklin Field to provide additional airspace for the
training of Naval Pilots. The name was changed to OLF Bronson Field in 1944. Bronson Field was also
used to maintain sea planes and train sea plane pilots. In the late 1950’s Bronson Field was closed as an

active airfield, but the runways continue to be used for touch and go landings and for helicopter training.

At the time the Preliminary Assessment Report was completed in January 1992, all the runways were
inactive. However, helicopters from Combat Support Squadron 16 were still using the area for training.
Morale Welfare and Recreation (MWR) personnel are the only current employees at Bronson Field.
MWR personnel operate the campground, conduct minor maintenance of the facility, and support

recreational activities. Bronson Field is now known as Blue Angel Recreation Park (NEESA, 1992).

10.2 PHYSICAL SITE DESCRIPTION

Site 103, Bronson Field Flight Line, contains an aircraft fuel distribution system (see Figure 10-2). The
system was identified during the preliminary assessment as the location of five underground storage
tanks (USTs) located near Hangers 1103 and 1104. Tanks 1126 through 1129 were identified as being
25,000-gallon capacity, and Tank 1130 was identified as being 15,000-gallon capacity. The USTs were
constructed of steel and contained aviation fuel. The USTs supplied aviation gasoline to the gasoline fuel
line and the 56 fuel service pits that were present on the Bronson Field Flight line. The fuel service pits
were used to refuel various aircraft. The preliminary assessment noted that the five USTs and the fuel
service pits were scheduled for removal. However, the fuel lines were reported to have been abandoned
in place (NEESA, 1992). Tank closure documentation was not available at the time of UFP-SAP

preparation; but a field visit identified that the fuel service pits are still in place.
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The presence of the five USTs will be confirmed during the field investigation using magnetic and ferrous
metal detectors. Because the presence of the USTs at Site 103 is not definitively known, a Schonstedt
MAC 51 BX Pipe and Cable Locator will be used to locate the USTs using the existing pipe line,
assuming that they are still connected to the USTs. This instrument creates a magnetic field that is used
to locate conductive features such as the USTs and pipeline by connecting a transmitter to one end of a
metal pipe. A hand held detector picks up the enhanced magnetism of the pipeline and USTS allowing
them to be easily located. An additional ferrous metal detector instrument, the Schonstedt XTpc will be
used to aid in the location of the USTS. Hand auger borings and probing with a metal rod will also be

conducted to confirm if the USTs are still in place.

Site 104, Bronson Field Hangars, is the former location of two of the four hangers (1103 and 1104) that
were used in support of the facilities mission (see Figure 10-2). The hangar structures are no longer
present; the date of removal is unknown. Hangars 1103 and 1104, which were located adjacent to
Runways 9 and 18, are approximately ¥ mile from Perdido Bay. Maintenance shops, kerosene tanks,
lubricant oil tanks, and waste oil tanks were located at both hangers. The preliminary assessment noted
that numerous solvents, fuel oils, and other oils were used at and around the hangars. Interviews with
Station personnel during the preliminary assessment suggest that liquid materials spilled or placed on a
concrete pad may have been washed into the grass during periods of precipitation or when the pad was
washed down. Interviewees estimated that approximately 1,000 pounds of waste might have been
released (NEESA, 1992).

Site 105, Bronson Field Parts Yard, is currently used as storage in support of the current recreational
activities at Bronson Field (see Figure 10-2). Site 105 was not identified as an area of concern in the
1992 preliminary assessment; but a historical figure from June 30, 1951 identified the area of Site 105 as
containing Structure 1156 that was used as a garage and battery house. The preliminary assessment
identifies Structure 1156 as containing a 2,000-gallon steel UST that contained gasoline. Based on
current aerial photographs, Structure 1156 is no longer on site. Information on structure demolition and

location of the 2,000-gallon steel UST is currently not available.

The presence of USTs at Sites 104 and 105 will be confirmed during the field investigation using a ferrous
metal detector. Because there is not known piping at the land surface for the USTs at Sites 104 and
105, a ferrous metal detector instrument, the Schonstedt XTpc will be used to aid in the location of the
USTS. Hand auger borings and probing with a metal rod will also be conducted to confirm if the USTs

are still in place.
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10.3 SUMMARY OF PREVIOUS INVESTIGATIONS

In February 1992, NEESA submitted the “Preliminary Assessment Report, Naval Educational and
Training Program Support Activity (NETPMSA), OLF Bronson, Escambia County, Florida”
(NEESA, 1992). In this document, NEESA made the following general statements or observations

regarding the Bronson Field facility:

Between 1942 and 1950, the base used large amounts of aviation gasoline, oil products, and

solvents.

e High-octane aviation gasoline (AVGAS) was used more than any other hazardous material.

o Used solvent and used oil comprised a majority of the generated hazardous waste.

e Toluene, carbon tetrachloride, and trichloroethene were a few of the solvents used.

e Eighty-five tanks were identified by NEESA during the PA (1992) at Bronson Field. All but 35 USTs
at Bronson Field were contracted in 1990 to be removed by E.C. Jordon Consultants. The tanks to
be removed included tanks 1126 to 1129 and tank 1130 at Site 103; tanks 1103C to 1103E and
tanks 1151A to 1151C at Site 104; and tank 1156 at Site 105. The locations of tanks at Sites 103
and 104 are presented in Figure 17-1A; the location of the tank 1156 at Site 105 is unknown. Tank

closure documents were not available.

e Three areas of environmental concern were discovered: two large aircraft fuel systems that were
used to refuel various aircraft during 1940-1952, a hill that was used to align aircraft gun sights, and a
fire fighter training area.

e Exact usage rates of fuels, oils, and solvents at Bronson Field are unknown.

Observations related specifically to Site 103, Bronson Field Flight Line, in the Preliminary Assessment

Report are as follows:

e Consisted of five USTs located near Hangers 1103 and 1104. Tanks 1126-1129 were 25,000-gallon
capacity, while Tank 1130 was 15,000-gallon capacity. The tanks were constructed of steel and

contained aviation fuel.
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e The tanks were used to supply fuel for a 5,500 foot AVGAS fuel line. The fuel line was used to
transport fuel to 56 fuel service pits. The service pits were used to refuel various aircraft. The five
USTs and the refueling pits were scheduled for removal. The fuel lines connected to the fuel pits

were reported to have been abandoned in place.

Observations related specifically to Site 104, Bronson Field Hangars, in the Preliminary Assessment

Report are as follows:

e Numerous organic solvents (halogenated and non-halogenated), organic fuels and oils were used at

and around the hangars.

e Liquid materials spilled or placed on a concrete pad may have been washed into the grass during

periods of precipitation or when the pad was washed down.

e Approximately 1,000 pounds of waste may have been released.

There were no observations related to Site 105, Bronson Field Parts Yard, made in the Preliminary
Assessment Report outside of identifying the 2,000-gallon gasoline UST (Tank 1156) associated with the

site.

10.4 CURRENT AND POTENTIAL FUTURE LAND USES

Bronson Field is currently not used as an active military facility. However, local law enforcement currently
uses part of the runway for driving training. The facility is currently operated by MWR personnel and is

currently used for various recreational activities (i.e., camping, sailing, and windsurfing).

There are no known future land use/development restrictions identified for Bronson Field.

10.5 CONCEPTUAL SITE MODEL

A summary of the Conceptual Site Model (CSM) based on current site conditions are shown on
Figure 10-3. The text below describes the CSM.

Geology and Hydrogeology

In the southern half of Escambia County, the sand and gravel aquifer and the upper limestone of the
Floridan aquifer are separated by a thick section of relatively impermeable clay; but in the northern half,

the sand and gravel aquifer and the upper limestone of the Floridan aquifer are in contact with one
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another. The upper limestone of the Floridan aquifer is separated from the lower limestone by a thick

clay bed (Musgrove et. al., 1965).

The sand and gravel aquifer is composed of sand with numerous lenses and layers of clay and gravel.
The formation also contains lenses of hardpan where the sand has been cemented by iron oxide
minerals. This aquifer lies at the surface throughout Escambia County. Surficial sands extend from
ground surface to a depth of at least 129 feet above mean sea level, below which is a 15-feet thick

marine clay. Underlying the clay is more sand with numerous clay lenses (Geraghty and Miller, 1986).

Water levels in the shallow aquifer range from 10 feet to approximately 50 feet below ground surface
(bgs) in the vicinity of the site. Water levels in the shallow aquifer at the subject sites are estimated to
range from 10 to 15 feet bgs. The regional groundwater flow has historically been toward the Gulf of
Mexico and Escambia and Perdido Rivers; however, groundwater flow can vary locally due to the effect of
topography or surface water bodies. Also, the aquifer recharge is predominantly from local precipitation
(Trapp, 1973).

The shallow saturated permeable beds in the sand and gravel aquifer contain groundwater under
non-artesian conditions. The deeper permeable beds contain groundwater under artesian pressure,

where they are confined by lenses of clay and sandy clay (NEESA, 1983).

Below the sand and gravel aquifer, the limestone layers comprise the regionally extensive Floridan
aquifer, which in this area is divided into upper and lower units separated by the Bucatunna clay. The
upper Floridan aquifer is an important source of water in areas east of Escambia County; however, in the

Pensacola area, it is highly mineralized and not used as a water supply.

Groundwater flow on a local level is not well understood and constitutes a data gap because the local

transport of contaminants is affected by local groundwater flow patterns.

Contaminant Migration Pathways and Potential Receptors

The types of chemical contaminants potentially released at Sites 103, 104, and 105 are components of
organic halogenated and non-halogenated solvents, fuel oils and other oils, and metals associated with
site operations. Some of the oils such as waste oils may have included PCBs and waste oil metals.
Because investigations have not been conducted at Sites 103, 104 and 105, it is unknown whether
organic contaminants are present in a free-phase form that currently contributes to the contamination of
soil and groundwater.

Contaminants released to surface or subsurface soil may dissolve and migrate downward through the soil

column with infiltrating precipitation or may migrate upwards through the soil column via volatilization.
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Contaminants may have been released directly to the groundwater as a result of fuel spills or UST leaks
(depending upon former UST depths) or to subsurface soil and then migrated downward as dissolved
species to groundwater. Contaminants in groundwater would flow to downgradient locations.
Contaminants present in surface soil can be washed to downgradient locations as suspended or
dissolved species in overland flow following precipitation events. Upon collecting in wetlands or other
downgradient locations, contaminants may migrate to groundwater by mechanisms similar to those

governing soil contaminant transport.

The presence of chemical contamination in environmental media could pose an unacceptable health risk
to humans. Human receptors potentially exposed to contamination include both current and future
maintenance workers, trespassers/recreational users, future construction workers, and hypothetical future
residents. However, because the current and future industrial and recreational use is not anticipated to
change, maintenance workers, recreational users, and trespassers are considered the most likely
receptors to contact contaminants that may be present in soils and groundwater at Sites 103, 104,
and 105. The assumed exposure routes for contact with the soils for the anticipated receptors include:
ingestion, dermal contact, and inhalation. The assumed exposure routes for contact with groundwater
contaminants for the anticipated receptors include: ingestion, dermal contact, inhalation of volatile vapors,

and vapor intrusion.
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SAP Worksheet #11 — Project Quality Objectives/Systematic Planning Process Statements
(UEP-QAPP Manual Section 2.6.1)

The following text describes the development of the Project Quality Objectives using USEPA’'s DQO

(System Planning) Process.

111 PROBLEM STATEMENT

Based on Site 103, 104, and 105 operational histories and experiences at similar sites, there is a
significant potential that chemical contaminants at these three sites are present in site soil and
groundwater at unacceptable concentrations. The primary objective of this investigation is to determine
for each of these three sites whether site-related chemicals are present in soils or groundwater at
concentrations greater than those that are protective of human health and the environment and,
therefore, require additional investigation in accord with Chapter 62-780, F.A.C. Because the detection of
unacceptable chemical concentrations is likely, an additional objective is to gather enough data during
this investigation to begin the delineation of contamination as required by Chapter 62-780, F.A.C. Data
gathered from this investigation must be presented in a Site Assessment Report (SAR) and used by the

Project Team to determine the path forward for each site.

11.2 INFORMATION INPUTS

In order to meet the study goals of the investigation, the physical and chemical data to be collected at
Sites 103, 104, and 105 are described below:

e Organic Vapor Concentrations as Determined Using a Field Portable Flame lonization Detector (FID)
and Photoionization Detector (PID): Results of measurements made with these detectors are needed

to support the selection of soil samples for fixed-base laboratory analysis.

o Field Observations: Visual and olfactory evidence (staining and odor) are needed along with FID and
PID measurements for biased selection (toward locations of greatest contamination level) of

subsurface soil sampling intervals.

e Mobile Laboratory Screening Data: Mobile laboratory concentrations of potential groundwater VOC
contaminants must be measured to assist in selecting locations to be investigated for obtaining

definitive groundwater characterization data.

e Well Stabilization and Related Data: Water table level, groundwater dissolved oxygen, conductivity,

pH, temperature, turbidity, and oxidation-reduction potential data are needed for site characterization
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and to determine when groundwater samples are representative of the groundwater from the aquifer

being investigated.

e Fixed-base Laboratory Definitive Data: Target analyte concentrations of potential site-related
contaminants in groundwater and soil are required to determine whether continued investigation is
necessary and to begin delineating contamination to support future planning, if needed. Potential

contaminants differ by site as follows:

o Site 103 - VOCs, SVOCs, PCBs, waste oil metals, and TRPH in both groundwater and soils.

o Sites 104 and 105 - VOCs, SVOCs, PCBs, TAL metals, and TRPH in both groundwater and soils.

The lists of all chemical analytical groups and individual target analytes within each group are
presented in Worksheet #15. These groups include TICs and low level analyses in some cases (see
Worksheet #15 for specifics). The sampling rationale and methods are presented in Worksheet #17
and Worksheet #18, and the analytical methods are presented in Worksheet #19. The selected
target analytes represent those analytes that are potentially associated with historical site operations
as identified in the CSM in Section 10.3.

e Background Data: Field screening data will be used to select a site specific background location for
each Site. The sample location that is selected to be the site specific background will be located
hydraulically upgradient of each Site and based on the field screening data will not contain site
related contaminants. Background soil and groundwater samples will be collected from each site
specific background location. Background soil samples will be collected from land surface to 6 inches
(excluding VOCs), 6 inches to 2 feet, and, thereafter, at 2-foot intervals. The background
groundwater sample will be from a shallow monitoring well that is screened across the surficial water

table at is at an estimated depth of approximately 15 feet bgs.

e Groundwater Level Measurements: Synoptic groundwater levels must be measured in each
monitoring well to determine the groundwater flow direction. The sampling methods are presented in
Worksheet #18. Conditions under which these measurements must be made and the governing

procedures are presented in Section 14.1.7.

e Horizontal and Vertical Elevations of Sampling Locations: Expressed using the Florida State Plane

Coordinate system

Project Action Limits

To resolve the problem statement presented in Section 11.1, concentrations of target analytes generated

by the fixed-base laboratory must be compared against PALs to resolve the problem statement. For this
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investigation screening values, which are also the PALs, are listed below. For each medium, the lowest
chemical-specific value (when multiple values are available) is the PAL.
Soil

e Soil Cleanup Target Levels (SCTLs) from Chapter 62-777, F.A.C., Table Il (Soils) — residential direct
exposure and leachability based groundwater criteria (FDEP SCTL and FDEP LEACH, respectively).

e USEPA Regions 3, 6, and 9 (June 2011) Regional Screening Levels (RSLs) for Chemical

Contaminants at Superfund Sites - Residential soil values (EPA RSL).

Groundwater

e FDEP Groundwater Cleanup Target Levels (GCTLs) per Chapter 62-777, F.A.C., Table |
(Groundwater) (FDEP GCTL).

USEPA Regions 3, 6, and 9 (June 2011) RSLs for Chemical Contaminants at Superfund
Sites-Tapwater.

e USEPA Maximum Contaminant Levels (FED MCL).

To conduct comparisons of site data to PALs, the selected fixed-base laboratory must be able to achieve
Limits of Quantitation (LOQs) that are low enough to measure constituent concentrations below PALs.

PALs for all media are included in Worksheet #15.

Analytical data reported by the mobile and fixed-base laboratories use the following reporting
conventions: All results less the Detection Limit (DL) will be considered non-detects; results reported at
concentrations between the DL and LOQ will be reported with a “J” qualifier; and analytes not found (not

detected) in a sample will be reported as the Limit of Detection (LOD) with a "U" qualifier.

Several target analytes have PALs that fall between the DL and the LOQ. J-flagged data in this
concentration range will be accepted to achieve project goals; however, greater scrutiny will be applied in
these cases to ensure the data are representative and that decision making is not compromised by the
greater uncertainty associated with true chemical concentrations in these cases. Additionally, the inability
to quantify select analytes to PAL levels with confidence will be addressed in the risk assessment

uncertainty analysis.

In cases where fixed-base laboratory DLs are greater than the PALs, the Project Team has agreed to
replace the PAL with the laboratory LOQ for decision making purposes in accordance with the FDEP
protocol (FDEP, 2004).

Worksheet #20 presents the field QC sample summary.
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11.3 STUDY AREA BOUNDARIES

Two types of boundaries apply to this project — spatial and temporal. Each type of boundary is described

below.

Spatial Boundaries

The populations of primary interest at each site are soil to a maximum depth of 10 feet bgs and
groundwater that have been contaminated by site operations. Populations that also are of interest are
soil within the shallowest 10 feet above the water table and groundwater that are not contaminated and,

thus, help to bound the extent of soil and groundwater contamination in three dimensions.

The horizontal boundaries of Sites 103, 104, and 105, based on operational history and practical physical
constraints, are presented on Figure 10-1. Physical constraints at Sites 103, 104 and 105 include pipe
lines for the former fuel distribution system; the aircraft service pits (bowsers), and pavement for the
taxiways and runways for Site 103; unknown underground utilities, paved aircraft parking areas, and the
hangar floor and foundation for Site 104; unknown underground utilities and a building pad and
foundation for Site 105. The spatial boundaries do not necessarily represent the extent of site-related

contamination.

Site 103 includes the area in the general vicinity of the Bronson Field flight line and the aircraft fuel
distribution system. Site 104 includes the area in the general vicinity of Bronson Field Hangars 1103 and

1104. Site 105 includes the area in the general vicinity of Bronson Field parts yard.

The vertical study boundary for soil at all sites extends to the groundwater (estimated to be about 10 feet
below ground surface (bgs). For risk assessment, both surface and subsurface soil must be represented

by the data collected during this site assessment (SA).

Note: VOCs in surface soil tend to volatilize easily; therefore, it is necessary to ensure that surface soils
analyzed for VOCs are not measured in the top 6 inches of soil because volatilization from these

shallowest soils would bias VOC concentrations low.

Subdividing the vertical soil column into 2-foot intervals and screening each interval to find the most
contaminated interval in surface and subsurface soil is an effective approach for delineating
contamination in the vertical dimension and ensuring that significant contamination is not overlooked.
Surface soil consists of soil from the land surface to a depth of 2 feet, and subsurface soil consists of soll
from 2 feet bgs to the water table. However, if a surficial discharge of metals or SVOCs is known or
suspected (based on visual/olfactory inspection [oily residues and smells]), surface soil sampling shall be

as follows: land surface to 6 inches, 6 inches to 2 feet, and, thereafter, subsurface soil at 2-foot intervals.
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If no contamination is detectable using field screening or visual and/or olfactory observations at a
particular location, soil must be characterized in the shallowest 2 feet (i.e., surface soil) and in the 2-foot
interval immediately above the water table smear zone. Soil contaminant concentrations in these
intervals that appear to be uncontaminated is likely to be used to bound the extent of soil contamination

laterally and vertically down to the water table.

Note: To access soil underneath pavement and building, coring is necessary and must be evaluated on a

site-by-site basis.

The vertical study boundary for groundwater includes the depth to the deeper aquifer zone, which is
estimated to be approximately 35 feet bgs; that will be explored during this investigation. Groundwater
field screening must be conducted in a screened interval in the shallow aquifer zone, estimated to be
between 10 to 15 feet bgs; that is placed between the top of the water table to 5 feet below the top of the
water table for analysis. During the DQO scoping session, it was decided by the Project Team that the
number of shallow and deep aquifer zone monitoring well locations to collect definitive data that would be
used to make regulatory decisions would be based on the groundwater field screening results (see
Worksheet #9).

Temporal Boundaries

The Project Team desires to limit overall investigative costs. To support this desire, data collection for
this investigation must be divided into two phases. The first phase would identify maximally contaminated
soil and explore groundwater contamination sufficiently to support selection of permanent monitoring well
installation locations. The second phase would be the generation of definitive soil and groundwater

characterization data used to resolve the problem statement presented in Section 11.1.
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The following schematic chart depicts the relationship of these phases.

Phase I: Screen surface and Phase I: Screen groundwater

subsurface soil samples with samples using a mobile

hand held instruments laboratory, and review data,
v !

Phase |: Based on field Phase I: Review data, and

screening, select and submit select locations for

most contaminated surface permanent monitoring wells

and subsurface soil across

the site to the fixed-base

laboratory for measurement of v

target analyte concentrations Phase II: Install monitoring

wells to delineate
l contamination

Phase Il: Review soil data to l

see if analytes can be Phase II: Collect groundwater

eliminated (e.g., PCBs) or | samples and submit to

reduced (e.g., metals) for "| fixed-base laboratory for

groundwater sampling measurement of target

event(s) analyte concentrations

I — ]

A 4

Data Evaluation: Based on fixed-base
laboratory (definitive data), use Section 11.4
decision rules to determine whether continued
investigation is necessary. If not, recommend
no further action, otherwise continue
investigation in accordance with

Chapter 62-780, F.A.C.

114 ANALYTIC APPROACH

Whether further investigation is required for any of the three sites being investigated under this SAP will
be determined in accordance with the following decision rules. The analytic approach developed by the
Project Team (refer to Worksheet #9) for the SA includes decision rules related to characterizing the sites,

delineate potential contamination, and assess potential risk.

Decision Rule #1:
Soil will be measured for VOCs, SVOCs, PCBs, TRPH and either waste oil metals or TAL metals

depending on the analytical approach developed for the Site. The following decision rule will be

used to determine if PCBs or metals should be measured in groundwater. If the maximum measured
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target analyte PCB or metal concentration in soil does not exceed the PAL (SCTL or leachability
criteria) or background sample concentration; then, based on Project Team consideration of site
conditions, elect whether or not to evaluate the affected target analyte in groundwater. The tendency
will be to not analyze a target analyte in groundwater if the soil concentration does not exceed the soil
PAL unless site conditions and available data indicate that the investigation would benefit from
analysis of the analyte in groundwater (e.g., to confirm initial indications of no groundwater

contamination).

Decision Rule #2:
If the maximum measured chemical concentration does not exceed its PAL or background sample
concentration in either soil or groundwater at a particular site, then exclude the chemical from further
consideration and recommend Risk Management Level |, No Further Action Without Controls for that
site; otherwise, retain the chemical as a contaminant of potential concern (COPC) for further

assessment in accordance with Chapter 62-780, F.A.C. (see note below).

Note: Upon completion of this SA, available data may be sufficient to fully delineate contamination and
conduct a risk assessment for one or more of the sites in accordance with Chapter 62-780, F.A.C. If this
is the case, the Project Team may conclude during planning for further investigation, that disposition of
the site can be decided without additional data collection. If this is the case, the SAR must include a full
presentation of the nature and extent of contamination and the risks associated with receptor exposure to
this contamination along with recommendations for disposition of the site in accordance with
Chapter 62-780, F.A.C. For risk assessment purposes, if a target analyte concentration exceeds a PAL
but is less than or equal to an established background concentration, the analyte will not be considered a
COPC. For delineation purposes, if a background concentration for a particular analyte is greater than
the PAL for that analyte, the background concentration will replace the PAL. Unless site conditions
indicate otherwise, exposure point concentrations for risk assessment are to be computed using the state
of Florida software called FL-UCL.

115 PERFOMANCE OR ACCEPTANCE CRITERIA

Simple comparisons of measured concentrations from biased sampling locations to action levels will be
used for the first stages of decision making. The Project Team will use the measured results to determine
whether the amount and type of data collected are sufficient to support the attainment of the project
objectives. This will involve an evaluation of contaminant concentrations and an evaluation of uncertainty
for contaminants that have PALs which are less than the laboratory method detection limits, LODs, and

LOQs to ensure that contaminants are likely to have been detected, if present.
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If all data have been collected as planned and no data points are missing or rejected for quality reasons,
then the sampling event completeness will be considered satisfactory. If any data gaps are identified,
including missing or rejected data, the Project Team will assess whether a claim of having obtained
project objectives is reasonable. This assessment will depend on the number and type of identified data
gaps; therefore, a more detailed strategy cannot be presented. All Project Team members will be
involved in rendering the final conclusion regarding adequacy of the data.

11.6 DATA COLLECTION PLAN

The soil and groundwater sampling design, rationale, and locations are summarized in Worksheets #17
and #18. These worksheets identify the locations that are to be sampled and the analyses to be

conducted.

TetraTech/TAL-12-006/3383-6.1 39 CTO JM51



Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

SAP Worksheet #12 — Measurement Performance Criteria Table Field QC Samples
(UFP-QAPP Manual Section 2.6.2)

Measurement Performance Criteria Table — Field QC Samples @

QC Sample
Assesses Error

QC Sample Analytical Group Frequency Indljig;ét‘o?g?lljlgls) Measurement Performance Criteria (MPCs) (fso)r, i?]rglsltlizgl
(A) or both
(S&A)
. One per . L No target analytes = ¥2 LOQ, except common
Trip Blank VOCs (plus TICs) cooler. Bias/ Contamination laboratory contaminants, which must be < LOQ. S&A
Equipment
: . One per . A No target analytes =% LOQ, except common
FlemsEtez: All analytical groups 20 s:fmples. Bias/ Contamination Iabora?ory con¥aminar2'1t5 v(\?hich mEst be <LOQ SE&A
anks ' :
Organics (VOCs §g|l<s:5§;)lat|ve percent difference (RPD) must
Dlis IO e, | O e -
,2-dibromoethane, - . 0
SVOCs [including 10 samples. | Precision Waters: RPD must be < 30%. S&A
PAHs and TICs] :
' If sample results are < 2x LOQ, professional
. PCBs, and TRPH) judgment is used.
Field
Dup“cates FOI’ values = 5x LOQ
Soils: RPD must be < 50%
Waters: RPD must be < 30%.
Metals (TAL and One per -
waste oil metals) 10 samples. Precision For values < 5x LOQ SE&A
Soils: Absolute difference must be < 4x LOQ
Waters: Absolute difference must be < 2x LOQ
for waters.
'?&?JSérature All analytical groups coonoeleeer Representativeness g%@pgg;uéeegiﬂ? (bog)less than or equal to S
Indicator ' 9 '

1. The Measurement Performance Criteria for laboratory QC samples are presented in Worksheet #28.

2. Equipment rinsate blanks will be collected if non-dedicated sampling equipment is used. For disposable equipment, one sample per batch of disposable
equipment will be collected.
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SAP Worksheet #13 — Secondary Data Criteria and Limitations Table
(UEP-QAPP Manual Section 2.7)

There are no data available for Sites 103, 104, and 15; therefore, this worksheet is not applicable.
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SAP Worksheet #14 — Summary of Project Tasks
(UEP-QAPP Manual Section 2.8.1)

141 SUMMARY OF PROJECT TASKS

Sampling tasks include the following:

e Mobilization and demobilization

e Health and safety training

e Utility clearance

e  Soil boring/ subsurface soil sampling

e DPT Groundwater sampling

e Monitoring well installation and groundwater sampling
¢ Water level measurements

e Field decontamination procedure

e Investigation derived waste (IDW) management

¢ Documentation and records

Additional project activities include the following tasks:
e Analytical Tasks

e Data Management

o Data Review

e Project Reports

Mobilization and Demobilization

Mobilization shall consist of the delivery of equipment, materials, and supplies to the site; the complete
assembly in satisfactory working order of equipment at the site; and the satisfactory storage of materials
and supplies at the site. Tetra Tech will coordinate with NAS Pensacola and Bronson Field personnel to

identify locations for the storage of equipment and supplies.

The fieldwork for the SA consists of two events; therefore, various selective mobilizations and

demobilizations are anticipated. A brief description of the field events is as follows:

e Event 1 - DPT Investigation (Soil and Groundwater)

e Event 2 — Monitoring Well Installation and Groundwater Sampling
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Demobilization shall consist of the prompt and timely removal of all equipment, materials, and supplies
from the site following completion of the work. Final demobilization includes the cleanup and removal of

waste generated during the conduction of the investigation.

Health and Safety Training

Site-specific health and safety training per the site-specific HASP (Tetra Tech, 2011) will be provided to
all Tetra Tech field crew and subcontractors as part of the site mobilization. Additionally, daily safety

briefings will be conducted by the Tetra Tech FOL.

Utility Clearance

Prior to the commencement of any intrusive activities, Tetra Tech will coordinate with Florida One-Call for
utility locations. The Facility and utility companies subscribed to Sunshine State One Call will identify and
mark-out utilities that may be present within the proposed soil and groundwater sampling areas.
Subsurface utilities will also be cleared by the well installation subcontractor by notifying the Sunshine

State One Call utility clearing service. Prior to commencing field activities the Tetra Tech FOL will:

e At least 10 days prior to commencement of field work, contact the Bronson Field POC to verbally to
arrange for utility location marking and clearance, and

e At least 7 days prior to commencing intrusive activities, verbally contact Florida One-Call and provide
the Navy IRBY Engineer and Bronson Field POC the Florida One-Call ticket number.

See Tetra Tech Standard Operating Procedure (SOP) HS-1.0 (see Appendix B) for further information on

conducting utility clearance.

Soil Boring/Subsurface Soil Sampling

Approximately 112 soil borings will be conducted using DPT at Sites 103 (44 borings), 104 (48 borings),
and 105 (20 borings), and soil cores will be collected continuously from the ground surface to

approximately 10 feet bgs or to the water table, whichever is encountered first.

Coring will be required to access soil underneath pavement, building pads, and foundations that are
present at Sites 103, 104, and 105 prior to collecting soil samples. At Site 103, pavements include
asphalt and concrete and underground pipelines that connect the former fuel distribution system.
Site 104 has unknown underground utilities and paved aircraft parking areas and the hangar floor and
foundation. Site 105 has unknown utilities and a building pad and foundation.

Where pavement or concrete is not present, each soil boring will be advanced initially to 4 feet using a

hand auger to clear the utilities. Where pavement or concrete is present, after penetrating through the

TetraTech/TAL-12-006/3383-6.1 43 CTO JM51



Project-Specific Sampling and Analysis Plan Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: January 2012

bottom of the pavement or concrete with the DPT, each boring will be advanced initially to 4 feet using a

hand auger to clear the utilities.

The soil will be described by the Tetra Tech Site Geologist and will be screened (per the methodology in
Chapter 62-770 F.A.C.) for evidence of contamination with a FID/PID. Any qualitative signs of potential
contamination (such as odor or staining) will be noted. Two intervals (surface and subsurface) from each
boring will be submitted for off-site laboratory analysis based on field screening. The surface and
subsurface soil samples from each boring shall represent the highest concentration of the field screening
analysis of the soil sample intervals or visual/olfactory inspection (oily residues and smells) at the
discretion of the FOL. The results of the surface and subsurface soil samples will be used to confirm the
boundaries of Sites 103, 104, and 105. Soil sampling will be collected in accordance with FDEP SOP
FS3000, soil logging procedures are discussed in Tetra Tech SOP GH-1.5, and the use of the PID is
discussed in Tetra Tech SOP ME-12. Field SOPs are included in Appendix B.

DPT Groundwater Sampling

A mobile laboratory (ALF) will be used to screen groundwater collected from DPT soil boring location for
volatile organic compounds. ALF is certified (E83934) by the Florida Department of Health (FDOH) for
the matrix and analytical method that will be used during the SA. ALFs FDOH certification and SOPs are
provided in Appendix C. DPT groundwater sampling methods will involve the advancement of a DPT
groundwater sampling screen to a target depth. The screen is then revealed to the formation and
groundwater is withdrawn via polyethylene tubing to the surface via a peristaltic pump. Groundwater
samples will be collected via the straw method, placed into vials, and submitted to the mobile laboratory

for analysis.
Approximately 112 groundwater samples will be collected for mobile laboratory analysis at Sites 103
(44 samples), 104 (48 samples), and 105 (20 samples). Samples will be collected according to FDEP

SOP FS2200 and field screening will occur according to Tetra Tech SOP SF-1.3.

Monitoring Well Installation and Groundwater Sampling

The mobile laboratory data will be used by the Project Team to select the locations of permanent
monitoring wells. Decisions will be made according to the decision tree and the decision rules presented
in Worksheet #11. The intention will be to site the monitoring wells in locations that can be used to
establish site-related contaminant concentration gradients so that the extent of contamination can be
delineated in three dimensions and a risk assessment can be supported with the data collected from the
permanent wells. Multiple 1.5-inch diameter permanent monitoring wells will be installed using DPT at
Sites 103, 104, and 105 for this investigation. At Site 103, 22 shallow and 3 deep monitoring wells are

planned to be installed. At Site 104, 24 shallow and 3 deep monitoring wells are planned to be installed.
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At Site 105, 10 shallow and 3 deep monitoring wells are planned to be installed. All shallow monitoring
wells will be installed with 10-foot screens intersecting the surficial water table to an estimated depth of
approximately 15 feet bgs. All deep monitoring wells will be installed with 5-foot screens that are
submerged in the surficial aquifer to an estimated depth of approximately 35 feet bgs. All shallow and
deep aquiver zone monitoring wells will be installed in accordance with Tetra Tech SOP GH-2.8 (see
Appendix B).

Groundwater samples will be collected from permanent monitoring wells utilizing a peristaltic pump and
sterile polyethylene and medical grade silicon tubing. Purging and sampling will be conducted using the
FDEP low-flow purging techniques (discharge rate of less than 1 liter per minute) with a peristaltic pump.
The actual sampling depth at each monitoring well location is subject to change at the FOL'’s discretion
based on the depth to groundwater measured in each monitoring well. All groundwater samples will be
collected using the procedures specified in FDEP SOP FS 2200 (see Appendix B). Worksheets #17 and
#18 specify the groundwater sampling locations and analyte groups for this investigation. Worksheet #19

specifies the analytical methods to be used.

Prior to groundwater sample collection, the monitoring wells will be purged to ensure water in each well is
representative of the surrounding groundwater (formation water). Both purging and sampling operations
will be conducted at a flow rate that results in a groundwater turbidity measurement of 20 Nephelometric
Turbidity Units (NTUs) or less (inherent turbidity will be minimized to the greatest extent possible using
low flow purging and sampling techniques; individual well conditions and local geology may preclude

meeting the 20 NTU criteria, in which case it will be noted in the field logbook and sampling will proceed).

Water Level Measurements

Prior to collecting the groundwater samples, a synoptic round of electronic water level measurements will
be conducted at Sites 103, 104, and 105 as part of each groundwater sampling event to provide
information regarding groundwater flow patterns and hydraulic gradients. Water level measurements will
be completed within the shortest time possible on the same day and no sooner than 24 hours after a
significant precipitation event to minimize the precipitation effects on the data sets. Water level
measurements will be recorded to the nearest 0.01 foot and referenced to a top of casing notch or
northern side of the well casing. The measurement instrument will be decontaminated prior to conducting

the measurement event and between each monitoring well.

Field Decontamination Procedure

Sample containers will be provided certified-clean from the analytical laboratories. Sampling equipment
(e.g., DPT cores, trowels, hand auger) will be decontaminated prior to and between sampling at each
location. At each site, an abbreviated decontamination procedure consisting of a soapy water

(laboratory-grade detergent) rinse followed by a deionized water rinse will be performed.
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Decontamination of major equipment and sampling equipment will be in general accordance with
FC 1000, Cleaning/Decontamination Procedures (FDEP, 2008), included in Appendix B.

IDW Management

It is anticipated waste materials will be generated during the field investigation. Types of IDW generated
during this investigation that could be potentially contaminated include excess water or soil material
collected but not placed in the laboratory supplied sample jars, sampling equipment decontamination
wastewaters, and personal protective equipment (PPE) and clothing. Wastes must be disposed in such a
manner that does not contribute to further environmental contamination or pose a threat to public health

or safety.

Analytical results for soil and groundwater samples will be used to characterize the IDW. Additional
laboratory analysis, if necessary, may be conducted for hazardous waste characterization to assess
disposal options. The IDW (water or soil) will initially be placed in 55-gallon labeled, sealable steel
drums. The drums will be transported to a secured area designated by the Navy. Proper disposal of
these wastes will be performed by the Navy (or its designee) after the analytical results of the water or soil
samples are received from the laboratory and reviewed. PPE and clothing will be wiped clean and
disposed of in trash containers. Tetra Tech will send the analytical results for soil and groundwater
samples to a subcontractor who will dispose of the IDW properly. The Facility is the generator and will

sign (NAS Pensacola or Bronson field personnel) the waste manifest.

Tetra Tech SOP SA-7.1 located in Appendix B provides information on the handling of IDW.

Documentation and Records

Documentation of sample location coordinates, borings logs, chain-of-custody forms, samples logs, and
shipping documents for samples will be recorded and filed. Preparation of electronic and hardcopies of
the finalized Sites 103, 104, and 105 SA UFP-SAP will be kept on site and in the Tetra Tech CTO JM51
project file. Documentation will be conducted in accordance with FDEP SOP FD1000 (see Appendix B).

The field team will maintain a log regarding observations of site field activities while conducting field
activities (test pits, DPT soil and groundwater sampling, and monitoring well installation) and collecting
environmental samples for laboratory analysis. The log will follow the Field Documentation SOP provided

in Appendix B.
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At a minimum, the following information will be recorded in the site logbook:

o Name of the person to whom the logbook is assigned.

e Project name, site name, and site location.

e Project start date.

e Date and time of logbook entries

e Site observations including site entry and exit times

e Site sketches made on-site

o Names and responsibilities of on-site project personnel including subcontractor personnel.

e Visitor names, affiliations, arrival and departure times.

e Arrival/departure of equipment.

e Weather conditions

e Description of subcontractor activities.

¢ Monitoring well installation activities and operations.

e Sampling activities

e Description of borehole or monitoring well installation activities and operations.

e Sampling activities and sample log sheet references.

e Sample pick-up information including chain-of-custody numbers, air bill numbers, carrier, time,
and date.

e Health and safety issues, including PPE.

Analytical Tasks

Fixed-base laboratory chemical analyses will be performed by Empirical, and field laboratory analyses will
be performed by ALF. Each laboratory has been accredited to conduct the analyses required by this
SAP. Empirical is Department of Defense (DoD) Environmental Laboratory Program (ELAP) and FDOH
accredited; ALF is FDOH accredited to National ELAP (NELAP) standards. Copies of the laboratory
accreditations and SOPs are located in Appendices C and D. Analyses will be performed in accordance
with the analytical methods specified in Worksheet #19. The laboratory will meet the PALs as shown in
Worksheet #15. The laboratory will perform chemical analysis following laboratory-specific SOPs
(Worksheets #19 and #23) developed based on the analytical methods listed in Worksheet #19 and #30.

All soil results will be reported by the laboratory on a dry-weight basis. Results of percent moisture will be
reported in each analytical data package and electronic data deliverable (EDD). This information will also
be captured in the project database that will eventually be uploaded to Naval Installation Restoration
Information Solution (NIRIS).
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The analytical data packages provided by these laboratories will be in a contract laboratory program
(CLP)-like format and will be fully validatable and contain raw data, summary forms for all sample and
laboratory method blank data, and summary forms containing all method specific QC (results, recoveries,

relative percent differences, relative standard deviations, and/or percent differences, etc.).

Data Management

Data Management procedures are described in Worksheet #29.

Data Review

The fixed-base laboratory will verify that all samples listed on the chain-of-custody are analyzed in
accordance with methods specified on the chain-of-custody form, the laboratory scope of work, and in this
SAP. Data verification and validation will be performed by Tetra Tech as described in Worksheets #35

and #36. A data validation report will be produced for each Sample Delivery Group (SDG).

The field data records and validated data will be reviewed by Tetra Tech personnel to determine the
usability of the data (see Worksheet #37). The outcome of this assessment will be conveyed to the
Project Team for agreement before the project report is finalized. Data limitations pertaining to Project

Quality Objectives and PALs will be identified, and corrective actions will be taken as necessary.

Project Reports

A draft SAR will be prepared with text, tables, and figures summarizing the results of all field activities and
presenting all information collected. The draft SAR will be provided to all members of the Project Team
for review. After resolving Project Team comments, a final SAR will be prepared and submitted to the
Navy and FDEP.
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CAS PAL PAL PQLGS Empirical | Empirical | Empirical
Analyte Number (ng/L) Reference (ng/L) LOQ LOD DL
(Hg/L) (Hg/L) (Hg/L)
1,1,1-TRICHLOROETHANE 71-55-6 200 FDEP GCTL 67 1 0.5 0.25
1,1,2,2-TETRACHLOROETHANE 79-34-5 0.2 FDEP GCTL 0.067 1 0.5 0.2
1,1,2-TRICHLOROETHANE 79-00-5 5 FDEP GCTL 1.7 1 0.5 0.25
1,1,2-TRICHLOROTRIFLUOROETHANE 76-13-1 210000 FDEP GCTL 70000 2 1 0.5
1,1-DICHLOROETHANE 75-34-3 70 FDEP GCTL 23 1 0.5 0.25
1,1-DICHLOROETHENE 75-35-4 7 FDEP GCTL 2.3 1 0.5 0.25
1,2,3-TRICHLOROBENZENE 87-61-6 70 FDEP GCTL 23 1 0.5 0.25
1,2,4-TRICHLOROBENZENE 120-82-1 70 FDEP GCTL 23 1 0.5 0.25
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 0.2 FDEP GCTL 0.067 2 1 0.2
1,2-DIBROMOETHANE* 106-93-4 0.02 FDEP GCTL 0.0067 0.03 0.02 0.01
1,2-DICHLOROBENZENE 95-50-1 600 FDEP GCTL 200 1 0.5 0.25
1,2-DICHLOROETHANE 107-06-2 3 FDEP GCTL 1 1 0.5 0.25
1,2-DICHLOROPROPANE 78-87-5 5 FDEP GCTL 1.7 1 0.5 0.25
1,3-DICHLOROBENZENE 541-73-1 210 FDEP GCTL 70 1 0.5 0.25
1,4-DICHLOROBENZENE 106-46-7 75 FDEP GCTL 25 1 0.5 0.25
1,4-DIOXANE 123-91-1 3.2 FDEP GCTL 1.1 40 20 3.2
2-BUTANONE 78-93-3 4200 FDEP GCTL 1400 10 5 25
2-HEXANONE 591-78-6 280 FDEP GCTL 93 5 25 1.25
4-METHYL-2-PENTANONE 108-10-1 560 FDEP GCTL 190 5 25 1.25
ACETONE 67-64-1 6300 FDEP GCTL 2100 10 5 25
BENZENE 71-43-2 1 FDEP GCTL 0.33 1 0.5 0.25
BROMOCHLOROMETHANE 74-97-5 91 FDEP GCTL 30 1 0.5 0.25
BROMODICHLOROMETHANE 75-27-4 0.6 FDEP GCTL 0.2 1 0.5 0.25
BROMOFORM 75-25-2 4.4 FDEP GCTL 15 1 0.5 0.25
BROMOMETHANE 74-83-9 9.8 FDEP GCTL 33 2 1 0.5
CARBON DISULFIDE 75-15-0 700 FDEP GCTL 230 1 0.5 0.25
CARBON TETRACHLORIDE 56-23-5 3 FDEP GCTL 1 1 0.5 0.25
CHLOROBENZENE 108-90-7 100 FDEP GCTL 33 1 0.5 0.25
CHLORODIBROMOMETHANE 124-48-1 0.4 FDEP GCTL 0.13 1 0.5 0.25
CHLOROETHANE 75-00-3 12 FDEP GCTL 4 2 1 0.5
CHLOROFORM 67-66-3 70 FDEP GCTL 23 1 0.5 0.25
CHLOROMETHANE 74-87-3 2.7 FDEP GCTL 0.9 1 0.5 0.25
CIS-1,2-DICHLOROETHENE 156-59-2 70 FDEP GCTL 23 1 0.5 0.25
CIS-1,3-DICHLOROPROPENE 10061-01-5 NC NC NC 1 0.5 0.25
CYCLOHEXANE 110-82-7 1300 Tap Water RSL 430 1 0.5 0.25
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CAS PAL PAL POLGs Empirical | Empirical | Empirical
Analyte Number (ng/L) Reference (ng/L) LOQ LOD DL
(Hg/L) (Hg/L) (Hg/L)

DICHLORODIFLUOROMETHANE 75-71-8 1400 FDEP GCTL 470 2 1 0.5
ETHYLBENZENE 100-41-4 30 FDEP GCTL 10 1 0.5 0.25
ISOPROPYLBENZENE 98-82-8 0.8 FDEP GCTL 0.27 1 0.5 0.25
M+P-XYLENES NA 10000 FED MCL 3300 2 1 0.5
METHYL ACETATE 79-20-9 3000 FDEP GCTL 1000 2 1 0.5
METHYL CYCLOHEXANE 108-87-2 NC NC NC 1 0.5 0.25
METHYL TERT-BUTYL ETHER 1634-04-4 20 FDEP GCTL 6.7 1 0.5 0.25
METHYLENE CHLORIDE 75-09-2 5 FDEP GCTL 1.7 2 1 0.5
O-XYLENE 95-47-6 20 Tap Water RSL 6.7 1 0.5 0.25
STYRENE 100-42-5 100 FDEP GCTL 33 1 0.5 0.25
TETRACHLOROETHENE 127-18-4 3 FDEP GCTL 1 1 0.5 0.25
TOLUENE 108-88-3 40 FDEP GCTL 13 1 0.5 0.25
TRANS-1,2-DICHLOROETHENE 156-60-5 100 FDEP GCTL 33 1 0.5 0.25
TRANS-1,3-DICHLOROPROPENE 10061-02-6 0.43 Tap Water RSL 0.14 1 0.5 0.25
TRICHLOROETHENE 79-01-6 3 FDEP GCTL 1 1 0.5 0.25
TRICHLOROFLUOROMETHANE 75-69-4 2100 FDEP GCTL 700 2 1 0.5
VINYL CHLORIDE 75-01-4 1 FDEP GCTL 0.33 1 0.5 0.25

* 1,2-Dibromoethane will be analyzed using USEPA Method SW-846 8011 separately from the other VOCs.

CAS = Chemical Abstracts Service
PQLG = Project Quantitation Limit Goal
NC = No Criteria

pg/L = microgram per liter

The PAL references for groundwater, in hierarchical order of selection, are; FDEP GCTL: Groundwater Contaminant Target Level, F.A.C. 62-777
GW-Table | (FDEP, 2005); FED MCL: USEPA Drinking Water and Health Advisories, MCL (USEPA, 2011); and Tap Water RSL: USEPA
Regions 3, 6, and 9 Regional Screening Level for Tapwater (USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept this data for decision making as long
as results below the LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Partnering Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD Quality Systems Manual for Environmental Laboratories (QSM), Version 4.1.
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Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Matrix: Groundwater

Analytical: SVOCs (including low level PAHs and TICs)

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (ng/L) Reference (ug/L) LOQ LOD DL
(ug/L) (ug/L) (ug/L)
1,1-BIPHENYL 92-52-4 0.5 FDEP GCTL 0.17 5 25 0.5
1,2,4,5-TETRACHLOROBENZENE 95-94-3 2.1 FDEP GCTL 0.7 5 25 1.25
2,2'-OXYBIS(1-CHLOROPROPANE) 108-60-1 0.5 FDEP GCTL 0.17 5 25 0.5
2,3,4,6-TETRACHLOROPHENOL 58-90-2 210 FDEP GCTL 70 5 25 1.25
2,4,5-TRICHLOROPHENOL 95-95-4 1 FDEP GCTL 0.33 5 25 1
2,4,6-TRICHLOROPHENOL 88-06-2 3.2 FDEP GCTL 11 5 25 1.25
2,4-DICHLOROPHENOL 120-83-2 0.3 FDEP GCTL 0.1 5 25 0.25
2,4-DIMETHYLPHENOL 105-67-9 140 FDEP GCTL 47 20 10 5
2,4-DINITROPHENOL 51-28-5 14 FDEP GCTL 4.7 50 25 12.5
2,4-DINITROTOLUENE 121-14-2 0.05 FDEP GCTL 0.017 5 25 1.25
2,6-DINITROTOLUENE 606-20-2 0.05 FDEP GCTL 0.017 5 25 1.25
2-CHLORONAPHTHALENE 91-58-7 560 FDEP GCTL 190 5 25 1.25
2-CHLOROPHENOL 95-57-8 35 FDEP GCTL 12 5 25 1.25
2-METHYLPHENOL 95-48-7 35 FDEP GCTL 12 5 25 1.25
2-NITROANILINE 88-74-4 21 FDEP GCTL 7 20 10 5
2-NITROPHENOL 88-75-5 NC NC NC 5 25 1.25
3,3'-DICHLOROBENZIDINE 91-94-1 0.08 FDEP GCTL 0.027 5 25 1.25
3-NITROANILINE 99-09-2 1.7 FDEP GCTL 0.57 20 10 1.25
4,6-DINITRO-2-METHYLPHENOL 534-52-1 0.29 Tap Water RSL 0.097 20 10 5
4-BROMOPHENYL PHENYL ETHER 101-55-3 NC NC NC 5 25 1.25
4-CHLORO-3-METHYLPHENOL 59-50-7 63 FDEP GCTL 21 5 25 1.25
4-CHLOROANILINE 106-47-8 28 FDEP GCTL 9.3 5 25 1.25
4-CHLOROPHENYL PHENYL ETHER 7005-72-3 NC NC NC 5 25 1.25
4-METHYLPHENOL 106-44-5 35 FDEP GCTL 1.2 5 25 1.25
4-NITROANILINE 100-01-6 1.7 FDEP GCTL 0.57 20 10 1.25
4-NITROPHENOL 100-02-7 56 FDEP GCTL 19 20 10 5
ACETOPHENONE 98-86-2 700 FDEP GCTL 230 5 25 1.25
ATRAZINE 1912-24-9 3 FDEP GCTL 1 5 25 1.25
BENZALDEHYDE 100-52-7 700 FDEP GCTL 230 5 25 1.25
BIS(2-CHLOROETHOXY)METHANE 111-91-1 11 Tap Water RSL 3.7 5 25 1.25
BIS(2-CHLOROETHYL)ETHER 111-44-4 0.03 FDEP GCTL 0.01 5 25 1.25
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 6 FDEP GCTL 2 5 25 1.25
BUTYL BENZYL PHTHALATE 85-68-7 140 FDEP GCTL 47 5 25 1.25
CAPROLACTAM 105-60-2 1800 Tap Water RSL 600 5 25 1.25
CARBAZOLE 86-74-8 1.8 FDEP GCTL 0.6 5 25 1.25
DIBENZOFURAN 132-64-9 28 FDEP GCTL 9.3 5 25 1.25
DIETHYL PHTHALATE 84-66-2 5600 FDEP GCTL 1900 5 25 1.25
DIMETHYL PHTHALATE 131-11-3 70000 FDEP GCTL 23000 5 25 1.25
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Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (ng/L) Reference (ug/L) LOQ LOD DL
(Hg/L) (Hg/L) (Hg/L)

DI-N-BUTYL PHTHALATE 84-74-2 700 FDEP GCTL 230 5 2.5 1.25
DI-N-OCTYL PHTHALATE 117-84-0 140 FDEP GCTL 47 5 25 1.25
HEXACHLOROBENZENE 118-74-1 1 FDEP GCTL 0.33 5 2.5 1
HEXACHLOROBUTADIENE 87-68-3 0.4 FDEP GCTL 0.13 5 2.5 0.25
HEXACHLOROCYCLOPENTADIENE 77-47-4 50 FDEP GCTL 17 5 2.5 1.25
HEXACHLOROETHANE 67-72-1 2.5 FDEP GCTL 0.83 5 2.5 1.25
ISOPHORONE 78-59-1 37 FDEP GCTL 12 5 2.5 1.25
NITROBENZENE 98-95-3 3.5 FDEP GCTL 1.2 5 25 1.25
N-NITROSODIPHENYLAMINE 86-30-6 7.1 FDEP GCTL 2.4 5 2.5 1.25
N-NITROSO-DI-N-PROPYLAMINE 621-64-7 0.005 FDEP GCTL 0.0017 5 2.5 1.25
PENTACHLOROPHENOL 87-86-5 1 FDEP GCTL 0.33 2 1 0.5
PHENOL 108-95-2 10 FDEP GCTL 3.3 5 2.5 1.25
1-METHYLNAPHTHALENE 90-12-0 28 FDEP GCTL 9.3 0.2 0.1 0.05
2-METHYLNAPHTHALENE 91-57-6 28 FDEP GCTL 9.3 0.2 0.1 0.05
ACENAPHTHENE 83-32-9 20 FDEP GCTL 6.7 0.2 0.1 0.05
ACENAPHTHYLENE 208-96-8 210 FDEP GCTL 70 0.2 0.1 0.05
ANTHRACENE 120-12-7 2100 FDEP GCTL 700 0.2 0.1 0.05
BENZO(A)ANTHRACENE 56-55-3 0.05 FDEP GCTL 0.017 0.2 0.1 0.05
BENZO(A)PYRENE 50-32-8 0.2 FDEP GCTL 0.067 0.2 0.1 0.05
BENZO(B)FLUORANTHENE 205-99-2 0.05 FDEP GCTL 0.017 0.2 0.1 0.05
BENZO(G,H,)PERYLENE 191-24-2 210 FDEP GCTL 70 0.2 0.1 0.05
BENZO(K)FLUORANTHENE 207-08-9 0.5 FDEP GCTL 0.17 0.2 0.1 0.05
CHRYSENE 218-01-9 4.8 FDEP GCTL 1.6 0.2 0.1 0.05
DIBENZO(A,H ANTHRACENE 53-70-3 0.005 FDEP GCTL 0.0017 0.2 0.1 0.05
FLUORANTHENE 206-44-0 280 FDEP GCTL 93 0.2 0.1 0.05
FLUORENE 86-73-7 280 FDEP GCTL 93 0.2 0.1 0.05
INDENO(1,2,3-CD)PYRENE 193-39-5 0.05 FDEP GCTL 0.017 0.2 0.1 0.05
PHENANTHRENE 85-01-8 210 FDEP GCTL 70 0.2 0.1 0.05
PYRENE 129-00-0 210 FDEP GCTL 70 0.2 0.1 0.05
NAPHTHALENE 91-20-3 14 FDEP GCTL 4.7 0.2 0.1 0.05

The PAL references for groundwater, in hierarchical order of selection, are; FDEP GCTL: Groundwater Contaminant Target Level, F.A.C. 62-777 GW-Table |
(FDEP, 2005); FED MCL: USEPA Drinking Water and Health Advisories, MCL (USEPA, 2011); and Tap Water RSL: USEPA Regions 3, 6, and 9 Regional

Screening Level for Tapwater (USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept these data for decision making as

long as results less than LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Project Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

TetraTech/TAL-12-006/3383-6.1

CTO JM51



Project-Specific Sampling and Analysis Plan Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: January 2012

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.

Matrix: Groundwater
Analytical: PCBs

CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (ng/L) Reference (ug/L) LOQ LOD DL

(Hg/L) (Hg/L) (Hg/L)
AROCLOR-1016 12674-11-2 0.96 Tap Water RSL 0.32 0.1 0.05 0.025
AROCLOR-1221 11104-28-2 0.0068 Tap Water RSL 0.0023 0.1 0.05 0.025
AROCLOR-1232 11141-16-5 0.0068 Tap Water RSL 0.0023 0.1 0.05 0.025
AROCLOR-1242 53469-21-9 0.034 Tap Water RSL 0.011 0.1 0.05 0.025
AROCLOR-1248 12672-29-6 0.034 Tap Water RSL 0.011 0.1 0.05 0.025
AROCLOR-1254 11097-69-1 0.034 Tap Water RSL 0.011 0.1 0.05 0.025
AROCLOR-1260 11096-82-5 0.034 Tap Water RSL 0.011 0.1 0.05 0.025

The PAL references for groundwater, in hierarchical order of selection, are; FDEP GCTL: Groundwater Contaminant Target Level, F.A.C. 62-777 GW-Table |
(FDEP, 2005); FED MCL: USEPA Drinking Water and Health Advisories, MCL (USEPA, 2011); and Tap Water RSL: USEPA Regions 3, 6, and 9 Regional
Screening Level for Tapwater (USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept these data for decision making as
long as results less than LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Project Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.

TetraTech/TAL-12-006/3383-6.1 53 CTO JM51



Project-Specific Sampling and Analysis Plan Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: January 2012

Matrix: Groundwater
Analytical: TAL Metals (and *Waste Oil” metals)

CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (ng/L) Reference (ug/L) LOQ LOD DL
(Hg/L) (Hg/L) (Hg/L)

ALUMINUM 7429-90-5 200 FDEP GCTL 67 50 25 12.5
ANTIMONY 7440-36-0 6 FDEP GCTL 2 25 2 1.25
ARSENIC* 7440-38-2 10 FDEP GCTL 3.3 25 15 0.75
BARIUM 7440-39-3 2000 FDEP GCTL 670 10 25 1.25
BERYLLIUM 7440-41-7 4 FDEP GCTL 1.3 1.25 0.5 0.25
CADMIUM* 7440-43-9 5 FDEP GCTL 1.7 1.25 0.5 0.25
CALCIUM 7440-70-2 NC NC NC 1250 500 250
CHROMIUM* 7440-47-3 100 FDEP GCTL 33 2.5 1 0.5
COBALT 7440-48-4 140 FDEP GCTL 47 3.125 25 1.25
COPPER 7440-50-8 1000 FDEP GCTL 330 25 2 1
IRON 7439-89-6 300 FDEP GCTL 100 25 15 7.5
LEAD* 7439-92-1 15 FDEP GCTL 5 0.75 0.75 0.375
MERCURY 7439-97-6 2 FDEP GCTL 0.67 0.2 0.2 0.08
MAGNESIUM 7439-95-4 NC NC NC 1250 750 250
MANGANESE 7439-96-5 50 FDEP GCTL 17 3.75 15 0.75
NICKEL 7440-02-0 100 FDEP GCTL 33 25 15 0.75
POTASSIUM 7440-09-7 NC NC NC 1250 750 250
SELENIUM 7782-49-2 50 FDEP GCTL 17 25 1.25 0.75
SILVER 7440-22-4 100 FDEP GCTL 33 25 0.5 0.25
SODIUM 7440-23-5 160000 FDEP GCTL 53000 1250 750 250
THALLIUM 7440-28-0 2 FDEP GCTL 0.67 2.0 1 0.75
VANADIUM 7440-62-2 49 FDEP GCTL 16 3.125 25 1.25
ZINC 7440-66-6 5000 FDEP GCTL 1700 5.0 25 1.25

* F.A.C. 62-770 - Waste Oil Metals

The PAL references for groundwater, in hierarchical order of selection, are; FDEP GCTL: Groundwater Contaminant Target Level, F.A.C. 62-777 GW-Table |
(FDEP, 2005); FED MCL: USEPA Drinking Water and Health Advisories, MCL (USEPA, 2011); and Tap Water RSL: USEPA Regions 3, 6, and 9 Regional
Screening Level for Tapwater (USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept these data for decision making as
long as results less than LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Project Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Matrix: Groundwater

Analytical: TRPH (by Florida Residual Petroleum Range Organic Method [FL-PRO])

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (ng/L) Reference (ug/L) LOQ LOD DL
(Hg/L) (Hg/L) (Hg/L)
TRPH NC 5000 FDEP GCTL 1700 170 170 170

FDEP GCTL = FDEP Contaminant Target Level (CTL) 62-777 GW-Table | (FDEP)

The PAL references for groundwater, in hierarchical order of selection, are; FDEP GCTL: Groundwater Contaminant Target Level, F.A.C. 62-777 GW-Table |
(FDEP, 2005); FED MCL: USEPA Drinking Water and Health Advisories, MCL (USEPA, 2011); and Tap Water RSL: USEPA Regions 3, 6, and 9 Regional

Screening Level for Tapwater (USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept these data for decision making as

long as results less than LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Project Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The

LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

Matrix: Soil
Analytical: VOCs plus TICs
CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (mg/kQg) Reference (mg/kQg) LOQ LOD DL
(mg/kg) (mg/kg) (mg/kg)
1,1,1-TRICHLOROETHANE 71-55-6 1.9 FDEP LEACH 0.63 0.005 0.0025 0.00125
1,1,2,2-TETRACHLOROETHANE 79-34-5 0.001 FDEP LEACH 0.00033 0.005 0.0025 0.001
1,1,2-TRICHLOROETHANE 79-00-5 0.03 FDEP LEACH 0.01 0.005 0.0025 0.00125
1,1,2-TRICHLOROTRIFLUOROETHANE 76-13-1 11000 FDEP LEACH 3700 0.01 0.005 0.0025
1,1-DICHLOROETHANE 75-34-3 0.4 FDEP LEACH 0.13 0.005 0.0025 0.00125
1,1-DICHLOROETHENE 75-35-4 0.06 FDEP LEACH 0.02 0.005 0.0025 0.00125
1,2,3-TRICHLOROBENZENE 87-61-6 4.6 FDEP LEACH 1.5 0.005 0.0025 0.00125
1,2,4-TRICHLOROBENZENE 120-82-1 5.3 FDEP LEACH 1.8 0.005 0.0025 0.00125
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 0.001 FDEP LEACH 0.00033 0.01 0.005 0.0025
1,2-DIBROMOETHANE 106-93-4 0.0001 FDEP LEACH 0.000033 0.005 0.0025 0.00125
1,2-DICHLOROBENZENE 95-50-1 17 FDEP LEACH 5.7 0.005 0.0025 0.00125
1,2-DICHLOROETHANE 107-06-2 0.01 FDEP LEACH 0.0033 0.005 0.0025 0.00125
1,2-DICHLOROPROPANE 78-87-5 0.03 FDEP LEACH 0.01 0.005 0.0025 0.00125
1,3-DICHLOROBENZENE 541-73-1 7 FDEP LEACH 2.3 0.005 0.0025 0.00125
1,4-DICHLOROBENZENE 106-46-7 2.2 FDEP LEACH 0.73 0.005 0.0025 0.00125
1,4-DIOXANE 123-91-1 0.01 FDEP LEACH 0.0033 0.2 0.1 0.01
2-BUTANONE 78-93-3 17 FDEP LEACH 5.7 0.01 0.005 0.0025
2-HEXANONE 591-78-6 1.4 FDEP LEACH 0.47 0.005 0.0025 0.00125
4-METHYL-2-PENTANONE 108-10-1 2.6 FDEP LEACH 0.87 0.005 0.0025 0.00125
ACETONE 67-64-1 25 FDEP LEACH 8.3 0.02 0.01 0.005
BENZENE 71-43-2 0.007 FDEP LEACH 0.0023 0.005 0.0025 0.00125
BROMOCHLOROMETHANE 74-97-5 0.6 FDEP LEACH 0.2 0.005 0.0025 0.00125
BROMODICHLOROMETHANE 75-27-4 0.004 FDEP LEACH 0.0013 0.005 0.0025 0.00125
BROMOFORM 75-25-2 0.03 FDEP LEACH 0.01 0.005 0.0025 0.00125
BROMOMETHANE 74-83-9 0.05 FDEP LEACH 0.017 0.01 0.005 0.0025
CARBON DISULFIDE 75-15-0 5.6 FDEP LEACH 1.9 0.005 0.0025 0.00125
CARBON TETRACHLORIDE 56-23-5 0.04 FDEP LEACH 0.013 0.005 0.0025 0.00125
CHLOROBENZENE 108-90-7 1.3 FDEP LEACH 0.43 0.005 0.0025 0.00125
CHLORODIBROMOMETHANE 124-48-1 0.003 FDEP LEACH 0.001 0.005 0.0025 0.00125
CHLOROETHANE 75-00-3 0.06 FDEP LEACH 0.02 0.01 0.005 0.0025
CHLOROFORM 67-66-3 04 FDEP LEACH 0.13 0.005 0.0025 0.00125
CHLOROMETHANE 74-87-3 0.01 FDEP LEACH 0.0033 0.01 0.005 0.0025
CIS-1,2-DICHLOROETHENE 156-59-2 0.4 FDEP LEACH 0.13 0.005 0.0025 0.00125
CIS-1,3-DICHLOROPROPENE 10061-01-5 1.7 EPA RSL 0.57 0.005 0.0025 0.00125
CYCLOHEXANE 110-82-7 700 EPA RSL 230 0.005 0.0025 0.00125
DICHLORODIFLUOROMETHANE 75-71-8 44 FDEP LEACH 15 0.01 0.005 0.0025
ETHYLBENZENE 100-41-4 0.6 FDEP LEACH 0.2 0.005 0.0025 0.00125
ISOPROPYLBENZENE 98-82-8 0.2 FDEP LEACH 0.067 0.005 0.0025 0.00125
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Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (mg/kg) Reference (ma/kg) LOQ LOD DL

(mg/kg) (mg/kg) (mg/kg)

M+P-XYLENES NA NC NC NC 0.01 0.005 0.0025

METHYL ACETATE 79-20-9 16 FDEP LEACH 5.3 0.01 0.005 0.0025
METHYL CYCLOHEXANE 108-87-2 NC NC NC 0.005 0.0025 0.00125
METHYL TERT-BUTYL ETHER 1634-04-4 0.09 FDEP LEACH 0.03 0.005 0.0025 0.00125

METHYLENE CHLORIDE 75-09-2 0.02 FDEP LEACH 0.0067 0.01 0.005 0.0025
O-XYLENE 95-47-6 69 EPA RSL 23 0.005 0.0025 0.00125
STYRENE 100-42-5 3.6 FDEP LEACH 1.2 0.005 0.0025 0.00125
TETRACHLOROETHENE 127-18-4 0.03 FDEP LEACH 0.01 0.005 0.0025 0.00125
TOLUENE 108-88-3 0.5 FDEP LEACH 0.17 0.005 0.0025 0.00125
TRANS-1,2-DICHLOROETHENE 156-60-5 0.7 FDEP LEACH 0.23 0.005 0.0025 0.00125
TRANS-1,3-DICHLOROPROPENE 10061-02-6 1.7 EPA RSL 0.57 0.005 0.0025 0.00125
TRICHLOROETHENE 79-01-6 0.03 FDEP LEACH 0.01 0.005 0.0025 0.00125

TRICHLOROFLUOROMETHANE 75-69-4 33 FDEP LEACH 11 0.01 0.005 0.0025
VINYL CHLORIDE 75-01-4 0.007 FDEP LEACH 0.0023 0.005 0.0025 0.00125

mg/kg = milligram per kilogram

The PAL references for soil, in hierarchical order of selection, are; FDEP SCTL: Soil Contaminant Target Level, F.A.C. 62-777 Residential Soil-Direct Table 1l and
Leachability Based Groundwater Criteria (FDEP, 2005); EPA-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level for Soil, Residential

(USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept these data for decision making as

long as results less than LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Project Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The

LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

Matrix: Soil
Analytical: SVOCs (including low level PAHs and TICs)
CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (mg/kQg) Reference (mg/kQg) LOQ LOD DL
(mg/kg) (mg/kg) (mg/kg)

1,1-BIPHENYL 92-52-4 0.2 FDEP LEACH 0.067 0.333 0.167 0.0833
1,2,4,5-TETRACHLOROBENZENE 95-94-3 0.5 FDEP LEACH 0.17 0.333 0.167 0.0833
2,2'-OXYBIS(1-CHLOROPROPANE) 108-60-1 0.009 FDEP LEACH 0.003 0.333 0.167 0.0833
2,3,4,6-TETRACHLOROPHENOL 58-90-2 3.2 FDEP LEACH 1.1 0.333 0.167 0.0833
2,4,5-TRICHLOROPHENOL 95-95-4 0.07 FDEP LEACH 0.023 0.333 0.167 0.0417
2,4,6-TRICHLOROPHENOL 88-06-2 0.06 FDEP LEACH 0.02 0.333 0.167 0.0417
2,4-DICHLOROPHENOL 120-83-2 0.003 FDEP LEACH 0.001 0.333 0.167 0.0833
2,4-DIMETHYLPHENOL 105-67-9 1.7 FDEP LEACH 0.57 1.33 0.667 0.333
2,4-DINITROPHENOL 51-28-5 0.06 FDEP LEACH 0.02 3.33 1.67 0.833
2,4-DINITROTOLUENE 121-14-2 0.0004 FDEP LEACH 0.00013 0.333 0.167 0.0833
2,6-DINITROTOLUENE 606-20-2 0.0004 FDEP LEACH 0.00013 0.333 0.167 0.0833
2-CHLORONAPHTHALENE 91-58-7 260 FDEP LEACH 87 0.333 0.167 0.0833
2-CHLOROPHENOL 95-57-8 0.7 FDEP LEACH 0.23 0.333 0.167 0.0833
2-METHYLPHENOL 95-48-7 0.3 FDEP LEACH 0.1 0.333 0.167 0.0833
2-NITROANILINE 88-74-4 0.1 FDEP LEACH 0.033 1.33 0.667 0.1
2-NITROPHENOL 88-75-5 NC NC NC 0.333 0.167 0.0833
3,3'-DICHLOROBENZIDINE 91-94-1 0.003 FDEP LEACH 0.001 0.333 0.167 0.0833
3-NITROANILINE 99-09-2 0.01 FDEP LEACH 0.0033 1.33 0.667 0.333
4,6-DINITRO-2-METHYLPHENOL 534-52-1 0.4 FDEP LEACH 0.13 3.33 1.67 0.334
4-BROMOPHENYL PHENYL ETHER 101-55-3 NC NC NC 0.333 0.167 0.0833
4-CHLORO-3-METHYLPHENOL 59-50-7 0.4 FDEP LEACH 0.13 0.333 0.167 0.0833
4-CHLOROANILINE 106-47-8 0.2 FDEP LEACH 0.067 0.333 0.167 0.0833
4-CHLOROPHENYL PHENYL ETHER 7005-72-3 NC NC NC 0.333 0.167 0.0833
4-METHYLPHENOL 106-44-5 0.03 FDEP LEACH 0.01 0.333 0.167 0.03
4-NITROANILINE 100-01-6 0.008 FDEP LEACH 0.0027 1.33 0.667 0.333
4-NITROPHENOL 100-02-7 0.3 FDEP LEACH 0.1 1.33 0.667 0.222
ACETOPHENONE 98-86-2 3.9 FDEP LEACH 1.3 0.333 0.167 0.0833
ATRAZINE 1912-24-9 0.06 FDEP LEACH 0.02 0.333 0.167 0.0417
BENZALDEHYDE 100-52-7 4.8 FDEP LEACH 1.6 0.333 0.167 0.0833
BIS(2-CHLOROETHOXY)METHANE 111-91-1 63 FDEP LEACH 21 0.333 0.167 0.0833
BIS(2-CHLOROETHYL)ETHER 111-44-4 0.0001 FDEP LEACH 0.000033 0.333 0.167 0.0833
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 72 FDEP SCTL 24 0.333 0.167 0.0833
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CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (mg/kg) Reference (mga/kg) LOQ LOD DL
(mg/kg) (mg/kg) (mg/kg)
BUTYL BENZYL PHTHALATE 85-68-7 310 FDEP LEACH 100 0.333 0.167 0.0833
CAPROLACTAM 105-60-2 3100 EPA RSL 1000 0.333 0.167 0.0833
CARBAZOLE 86-74-8 0.2 FDEP LEACH 0.067 0.333 0.167 0.0833
DIBENZOFURAN 132-64-9 15 FDEP LEACH 5 0.333 0.167 0.0833
DIETHYL PHTHALATE 84-66-2 86 FDEP LEACH 29 0.333 0.167 0.0833
DIMETHYL PHTHALATE 131-11-3 380 FDEP LEACH 130 0.333 0.167 0.0833
DI-N-BUTYL PHTHALATE 84-74-2 47 FDEP LEACH 16 0.333 0.167 0.0833
DI-N-OCTYL PHTHALATE 117-84-0 1700 FDEP SCTL 570 0.333 0.167 0.0833
HEXACHLOROBENZENE 118-74-1 0.4 FDEP SCTL 0.13 0.333 0.167 0.0833
HEXACHLOROBUTADIENE 87-68-3 1 FDEP LEACH 0.33 0.333 0.167 0.0833
HEXACHLOROCYCLOPENTADIENE 77-47-4 9.5 FDEP SCTL 3.2 0.333 0.167 0.0833
HEXACHLOROETHANE 67-72-1 0.2 FDEP LEACH 0.067 0.333 0.167 0.0833
ISOPHORONE 78-59-1 0.2 FDEP LEACH 0.067 0.333 0.167 0.0833
NITROBENZENE 98-95-3 0.02 FDEP LEACH 0.0067 0.333 0.167 0.0833
N-NITROSODIPHENYLAMINE 86-30-6 0.4 FDEP LEACH 0.13 0.333 0.167 0.0833
N-NITROSO-DI-N-PROPYLAMINE 621-64-7 0.00005 FDEP LEACH 0.000017 0.333 0.167 0.0833
PENTACHLOROPHENOL 87-86-5 0.03 FDEP LEACH 0.01 1.33 0.667 0.03
PHENOL 108-95-2 0.05 FDEP LEACH 0.017 0.333 0.167 0.0417
1-METHYLNAPHTHALENE 90-12-0 3.1 FDEP LEACH 1 0.00667 0.00333 0.00167
2-METHYLNAPHTHALENE 91-57-6 8.5 FDEP LEACH 2.8 0.00667 0.00333 0.00167
ACENAPHTHENE 83-32-9 2.1 FDEP LEACH 0.7 0.00667 0.00333 0.00167
ACENAPHTHYLENE 208-96-8 27 FDEP LEACH 9 0.00667 0.00333 0.00167
ANTHRACENE 120-12-7 2500 FDEP LEACH 830 0.00667 0.00333 0.00167
BENZO(A)ANTHRACENE 56-55-3 0.15 FDEP SCTL 0.05 0.00667 0.00333 0.00167
BENZO(A)PYRENE 50-32-8 0.1 FDEP SCTL 0.033 0.00667 0.00333 0.00167
BENZO(B)FLUORANTHENE 205-99-2 0.15 FDEP SCTL 0.05 0.00667 0.00333 0.00167
BENZO(G,H,)PERYLENE 191-24-2 2500 FDEP SCTL 830 0.00667 0.00333 0.00167
BENZO(K)FLUORANTHENE 207-08-9 1.5 FDEP SCTL 0.5 0.00667 0.00333 0.00167
CHRYSENE 218-01-9 15 FDEP SCTL 5 0.00667 0.00333 0.00167
DIBENZO(A,H)ANTHRACENE 53-70-3 0.015 FDEP SCTL 0.005 0.00667 0.00333 0.00167
FLUORANTHENE 206-44-0 1200 FDEP LEACH 400 0.00667 0.00333 0.00167
FLUORENE 86-73-7 160 FDEP LEACH 53 0.00667 0.00333 0.00167
INDENO(1,2,3-CD)PYRENE 193-39-5 0.15 FDEP SCTL 0.05 0.00667 0.00333 0.00167
PHENANTHRENE 85-01-8 250 FDEP LEACH 83 0.00667 0.00333 0.00167
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CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (mg/kg) Reference (mga/kg) LOQ LOD DL
(mg/kg) (mg/kg) (mg/kg)
PYRENE 129-00-0 880 FDEP LEACH 290 0.00667 0.00333 0.00167
NAPHTHALENE 91-20-3 1.2 FDEP LEACH 0.4 0.00667 0.00333 0.00167

The PAL references for soil, in hierarchical order of selection, are; FDEP SCTL: Soil Contaminant Target Level, F.A.C. 62-777 Residential Soil-Direct Table 1l and
Leachability Based Groundwater Criteria (FDEP, 2005); EPA-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level for Soil, Residential
(USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept these data for decision making as
long as results less than LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Project Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Matrix: Soil
Analytical: PCBs
CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (mg/kg) Reference (mg/kg) LOQ LOD DL
(mg/kg) (mg/kg) (mg/kg)
AROCLOR-1016 12674-11-2 3.9 EPA RSL 1.3 0.0167 0.00833 0.00417
AROCLOR-1221 11104-28-2 0.14 EPA RSL 0.047 0.0167 0.00833 0.00417
AROCLOR-1232 11141-16-5 0.14 EPA RSL 0.047 0.0167 0.00833 0.00417
AROCLOR-1242 53469-21-9 0.22 EPA RSL 0.073 0.0167 0.00833 0.00417
AROCLOR-1248 12672-29-6 0.22 EPA RSL 0.073 0.0167 0.00833 0.00417
AROCLOR-1254 11097-69-1 0.22 EPA RSL 0.073 0.0167 0.00833 0.00417
AROCLOR-1260 11096-82-5 0.22 EPA RSL 0.073 0.0167 0.00833 0.00417

The PAL references for soil, in hierarchical order of selection, are; FDEP SCTL: Soil Contaminant Target Level, F.A.C. 62-777 Residential Soil-Direct Table 1l and
Leachability Based Groundwater Criteria (FDEP, 2005); EPA-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level for Soil, Residential
(USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept these data for decision making as
long as results less than LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Project Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0

Site Location: Pensacola, FL Revision Date: January 2012

Matrix: Soil

Analytical: TAL Metals (and *Waste Oil” Metals)

CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (mg/kQg) Reference (mg/kQg) LOQ LOD DL
(mg/kg) (mg/kg) (mg/kg)

ALUMINUM 7429-90-5 80000 FDEP SCTL 27000 40 20 10
ANTIMONY 7440-36-0 5.4 FDEP LEACH 1.8 2.00 1.6 0.8
ARSENIC* 7440-38-2 2.1 FDEP SCTL 0.7 2 1.2 0.6
BARIUM 7440-39-3 120 FDEP SCTL 40 8 2 1
BERYLLIUM 7440-41-7 63 FDEP LEACH 21 1 0.4 0.2
CADMIUM* 7440-43-9 7.5 FDEP LEACH 2.5 1 0.4 0.2
CALCIUM 7440-70-2 NC NC NC 1000 400 200
CHROMIUM* 7440-47-3 38 FDEP LEACH 13 2 0.8 0.4
COBALT 7440-48-4 1700 FDEP SCTL 570 25 2 1
COPPER 7440-50-8 150 FDEP SCTL 50 2 1.6 0.8
IRON 7439-89-6 53000 FDEP SCTL 18000 20 12 6
LEAD* 7439-92-1 400 FDEP SCTL 130 1 0.6 0.3
MERCURY 7439-97-6 2.1 FDEP LEACH 0.7 0.033 0.033 0.013
MAGNESIUM 7439-95-4 NC NC NC 1000 600 200
MANGANESE 7439-96-5 3500 FDEP SCTL 1200 3 1.2 0.6
NICKEL 7440-02-0 130 FDEP LEACH 43 2 1.2 0.6
POTASSIUM 7440-09-7 NC NC NC 1000 600 200
SELENIUM 7782-49-2 5.2 FDEP LEACH 1.7 2 1 0.6
SILVER 7440-22-4 17 FDEP LEACH 5.7 2 0.4 0.2
SODIUM 7440-23-5 NC NC NC 1000 600 200
THALLIUM 7440-28-0 2.8 FDEP LEACH 0.93 1.6 0.8 0.6
VANADIUM 7440-62-2 67 FDEP SCTL 22 25 2 1
ZINC 7440-66-6 26000 FDEP SCTL 8700 4 2 1

* 62-770 Waste Oil Metals

The PAL references for soil, in hierarchical order of selection, are; FDEP SCTL: Soil Contaminant Target Level, F.A.C. 62-777 Residential Soil-Direct Table Il and
Leachability Based Groundwater Criteria (FDEP, 2005); EPA-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level for Soil, Residential
(USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept these data for decision making as
long as results less than LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Project Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: January 2012
Matrix: Soil
Analytical: TRPH (by FL-PRO)
CAS PAL PAL POLGs Empirical Empirical | Empirical
Analyte Number (mg/kg) Reference (ma/kg) LOQ LOD DL
(mg/kg) (mg/kg) (mg/kg)
TRPH NA 340 FDEP LEACH 110 11.3 11.3 11.3

The PAL references for soil, in hierarchical order of selection, are; FDEP SCTL: Soil Contaminant Target Level, F.A.C. 62-777 Residential Soil-Direct Table 1l and
Leachability Based Groundwater Criteria (FDEP, 2005); EPA-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level for Soil, Residential
(USEPA, 2011).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept these data for decision making as
long as results less than LOQ are "J" qualified and discussed in the uncertainties section of the Preliminary Assessment.

Shaded and Bold row indicate the PAL is less than the DL; the Project Team has agreed to replace the PALs with the laboratory LOQs for decision
making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

Please note that data will be reported at the LOQ and DL, with non-detected data being the LOD followed by a “U” qualifier as per Florida state regulations. The
LOD is presented for completeness and compliance with the DoD QSM, Version 4.1.
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SAP Worksheet #16 — Project Schedule / Timeline Table

(UFP-QAPP Manual Section 2.8.2)

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

DATES (MM/DD/YY)

DELIVERABLE

ACTIVITIES ORGANIZATION ANTICIPATED ANTICIPATED ACTUAL
DATE(S) OF DATE OF SUBMITTAL
INITIATION COMPLETION
Prepare Rough Draft UFP SAP and Appendices Tetra Tech 04/01/11 06/30/11
Submit Rough Draft UFP SAP and Appendices Tetra Tech - 07/22/11 07/22/11
Navy Review Navy 07/22/11 07/29/11
Prepare Draft UFP SAP and Appendices Tetra Tech 08/01/11 08/05/11
Submit Draft UFP SAP and Appendices Tetra Tech 08/05/11 08/05/11
Navy Chemist Review Navy 08/05/11 08/31/11
Receive Comments/Comment Resolution Tetra Tech 09/01/11 09/13/11
Prepare Draft Final UFP SAP and Appendices Tetra Tech 09/01/11 09/13/11
Submit Draft Final UFP SAP & Appendices Tetra Tech 09/14/11
Regulatory Review FDEP 09/15/11 01/5/12
Prepare Final UFP SAP and Appendices Tetra Tech 01/06/11 01/16/12
Submit Final UFP SAP & Appendices Tetra Tech 01/31/12
Mobilization and Field Investigation Tetra Tech 02/01/12 05/31/12
Complete Field Investigation and Demobilization Tetra Tech 05/31/12
Laboratory Analysis TBD 02/17/12 06/29/12
Data Validation Tetra Tech 03/18/12 07/31/12
Database Entry Tetra Tech 03/18/12 07/31/12
Prepare Rough Draft SAR Tetra Tech 06/01/12 08/31/12
Submit Draft SAR Tetra Tech 08/31/12
Navy Review Navy 09/03/12 10/31/12
Prepare Draft SAR Tetra Tech 11/01/12 11/30/12
Submit Draft Final SAR Tetra Tech 11/30/12
Regulator Review MDEQ 12/03/12 01/04/13
Receive Comments/Comment Resolution Tetra Tech 01/07/13 02/07/13
Prepare Final SAR Tetra Tech 01/07/13 02/07/13
Submit Final SAR Tetra Tech 02/07/13
Bold activities are deliverables.
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SAP Worksheet #17 — Sampling Design and Rationale
(UEP-QAPP Manual Section 3.1.1)

The sampling activities to be conducted in support of the SA for Sites 103, 104, and 105 are presented
below including the proposed sample locations, sampling methods, and a rationale for the sampling
activities. The proposed sample locations are presented on Figures 17-1a and 17-1b. The analytical
program recommended for each proposed sample is presented in Worksheet #18. Environmental data
have not previously been collected at Sites 103, 104, and 105; therefore, little information is available to
help determine where site-related contamination could exist. The proposed soil and groundwater
sampling locations for Sites 103, 104, and 105 were chosen based on the Project Team’s understanding
of the location of former site features and buildings, the CSM, the current understanding of site-specific

conditions, and the need to collect data that will help resolve the problem described in Worksheet #11.

Surface and Subsurface Soil Sampling

During the initial round of sampling, surface and subsurface soil data will be collected from 44 soil borings
at Site 103, from 48 soil borings at Site 104, and from 20 soil borings at Site 105. Soil samples will be
collected using hand auger from the land surface to a minimum of 4 feet bgs in order to clear utilities, then
by DPT to 10 feet bgs or just above the water table, whichever is encountered first. Up to two intervals
(one surface and one subsurface) will be collected for fixed-base laboratory analysis based on field
screening with a FID/PID (maximum detected screening values) or visual/olfactory inspection (oily
residues and smells). Surface soil will consist of soil from the land surface to a depth of 2 feet, and

subsurface soil will consist of soil from 2 feet bgs to the water table.

Surface soil samples will be collected in two intervals- 0-6 inches bgs and 6-24 inches bgs. The 0-6 inch
interval sample will be analyzed for all target analyte groups but VOCs. All target analytes will be
measured in the 6-24 inch interval sample. In accordance with Chapter 62-780, F.A.C., subsurface soil
samples shall be collected at 2-foot intervals beginning at 2 feet bgs unless the sampling intervals are
adjusted, as necessary, to account for factors such as discrete variations in the lithology, depth to the
water table, the point of discharge, and the chemical and physical properties of the contaminants.
Sampling intervals may also be adjusted as a result of a known or suspected surficial discharge of metals

or SVOCs (based on site history and visual/olfactory inspection [oily residues and smells] in the field).
If no contamination is detectable using field screening or visual and/or olfactory observations at a

particular location, soil must be collected from the shallowest 2 feet (i.e., surface soil) and the 2-foot

interval immediately above the water table smear zone.
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Soil boring locations are identified on Figures 17-1a and 17-1b, but may be relocated by the Tetra Tech
FOL, with the concurrence of the Tetra Tech PM based on field observations, physical obstructions, or

utilities.

Water Level Measurements

A synoptic round of electronic water-level measurements will be conducted at Sites 103, 104, and 105 as
part of each groundwater sampling event to provide information regarding groundwater flow patterns and
hydraulic gradients. Synoptic water-level measurements will be completed prior to sampling and within
the shortest time possible on the same day and no sooner than 24 hours after a significant precipitation

event to minimize the precipitation effects on the data sets.

Groundwater Sampling

During the surface and subsurface soil sampling, groundwater will be collected from each of the DPT
borings for submittal to an onsite mobile laboratory for VOC analysis. The DPT groundwater samples will
be withdrawn from the temporary well point via polyethylene tubing to the surface via a peristaltic pump
and placed in the sample container via the straw method. DPT well locations are identified on
Figures 17-1a and 17-1b, but proposed well locations may be relocated by the Tetra Tech FOL with the
concurrence of the Tetra Tech PM based on field observations, physical obstructions, or utilities.

Based on the results of the DPT soil and groundwater investigation, multiple shallow and deep monitoring
wells will be installed at Site 103, 104, and 105 as described below:

e Site 103 — 22 shallow and 3 deep monitoring wells
e Site 104 — 24 shallow and 3 deep monitoring wells

e Site 105 — 10 shallow and 3 deep monitoring wells
Groundwater samples will be collected from permanent monitoring wells utilizing a peristaltic pump.
Purging and sampling will be conducted using the FDEP low-flow purging techniques (discharge rate of

less than 1 liter per minute).

Site Specific Background

The field screening data will be used to select a site specific background location for each Site. The
sample location that is selected by the Project Team to be the site specific background will be located
hydraulically upgradient of each Site and based on the field screening data will not contain site related
contaminants. Background soil and groundwater samples will be collected from each site specific
background location. Background soil samples will be collected from land surface to 6 inches (excluding

VOCs), 6 inches to 2 feet, and, thereafter, at 2-foot intervals. The background groundwater sample will

TetraTech/TAL-12-006/3383-6.1 66 CTO JM51



Project-Specific Sampling and Analysis Plan Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: January 2012

be from a shallow monitoring well that is screened across the surficial water table at is at an estimated

depth of approximately 15 feet bgs.

UST Determination

The presence of the five USTs at Site 103 will be confirmed during the field investigation using magnetic
and ferrous metal detectors. Because the presence of the USTs at Site 103 is not definitively known, a
Schonstedt MAC 51 BX Pipe and Cable Locator will be used to locate the USTs using the existing pipe
line, assuming that they are still connected to the USTs. This instrument creates a magnetic field that is
used to locate conductive features such as the USTs and pipeline by connecting a transmitter to one end
of a metal pipe. A hand held detector picks up the enhanced magnetism of the pipeline and USTS
allowing them to be easily located. An additional ferrous metal detector instrument, the Schonstedt XTpc
will be used to aid in the location of the USTS. Hand auger borings and probing with a metal rod will also

be conducted to confirm if the USTs are still in place.

The presence of USTs at Sites 104 and 105 will be confirmed during the field investigation using a ferrous
metal detector. Because there is not known piping at the land surface for the USTs at Sites 104 and
105, a ferrous metal detector instrument, the Schonstedt XTpc will be used to aid in the location of the
USTS. Hand auger borings and probing with a metal rod will also be conducted to confirm if the USTs

are still in place.

General Sampling and Analysis

Proposed sampling locations may be revised by the Tetra Tech FOL with the concurrence of the
Tetra Tech PM based on field screening, site observations, or site conditions. Field QC samples will be
collected as part of the investigation, including field duplicates, trip blanks, and equipment rinsate blanks.
Worksheet # 20 presents the field QC sample summary. Also, additional sample volume will be collected
as necessary for the laboratory QC of matrix spike/matrix spike duplicate (MS/MSD) analyses (VOCs,
SVOC:s [including low level PAHs], PCBs, and TRPH) and MS/laboratory duplicate analyses (for metals).
The target analytes associated with the surface soil, subsurface soil, and groundwater samples are
presented in Worksheet #15. The Analytical Method/SOPs are identified in Worksheet #23.
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BF-103-SB-YYYYMMDD-FDO09

(including low level PAHs and
TICs), Waste Oil Metals, and

Sampling Depth/ Number
Location/ldentification Matrix Location Analytical Group of Sampling SOP Reference
1
Number® (feet bgs) Samples
SOIL SAMPLES - SITES 103, 104, and 105
o N VOCs (plus TICs), SVOCs
BF-103-SB01- XX-YYYYMMDD throug ; (including low level PAHs and
Soil TBD 9 88 FDEP FS 3000
BF-103-SB44-XX-YYYYMMDD TICs), Waste Oil Metals, and
TRPH
VOCs (plus TICs), SVOCs
BF-104-SB01- XX-YYYYMMDD through . (including low level PAHs and
BF-104-SB48-XX-YYYYMMDD Soil TBD TICs), PCBs, TAL Metals, and 96 FDEP FS 3000
TRPH
VOCs (plus TICs), SVOCs
BF-105-SB01- XX-YYYYMMDD through . (including low level PAHs and
BF-105-SB20-XX-YYYYMMDD soil TBD TICs), PCBs, TAL Metals, and 40 FDEP FS 3000
TRPH
DPT GROUNDWATER SAMPLES - SITES 103, 104, and 105
BF-103-GWO01- XX-YYYYMMDD through
BF-103-GW44-XX-YYYYMMDD Groundwater TBD VOCs 44 FDEP FS 2200
BF-104-GWO01- XX-YYYYMMDD through
BE-104-GW48-XX-YYYYMMDD Groundwater TBD VOCs 48 FDEP FS 2200
BF-105-GWO01- XX-YYYYMMDD through
BE-105-GW20-XX-YYYYMMDD Groundwater TBD VOCs 20 FDEP FS 2200
PERMANENT MONITORING WELL GROUNDWATER SAMPLES - SITES 103, 104, and 105
o o VOCs (plus TICs), SVOCs
BF-103-MWO01- XX-YYYYMMDD throug (including low level PAHs and
Groundwater TBD 9 25 FDEP FS 2200
BF-103-MW25-XX-YYYYMMDD TICs), Waste Oil Metals, and
TRPH
VOCs (plus TICs), SVOCs
BF-104-MWO01- XX-YYYYMMDD through (including low level PAHs and
BF-104-MW27-XX-YYYYMMDD Groundwater TBD TICs), PCBs, TAL Metals, and 21 FDEP FS 2200
TRPH
VOCs (plus TICs), SVOCs
BF-105-MWO01- XX-YYYYMMDD through (including low level PAHs and
BF-105-MW13-XX-YYYYMMDD Groundwater TBD TICs), PCBs, TAL Metals, and 13 FDEP FS 2200
TRPH
FIELD DUPLICATES - SOIL
102-SR. i VOCs (plus TICs), SVOCs
BF-103-SB-YYYYMMDD-FDO1 through Soil TED 9 EDEP ES 3000
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TICs), PCBs, TAL Metals, and
TRPH

Sampling Depth/ Number
Location/ldentification Matrix Location Analytical Group of Sampling SOP Reference
1
Number® (feet bgs) Samples
TRPH
VOCs (plus TICs, SVOCs
BF-104-SB-YYYYMMDD-FDO1 through . (including low level PAHs and
BF-104-SB-YYYYMMDD-FD09 Soil TBD TICs), PCBs, TAL Metals, and ° FDEP FS 3000
TRPH
VOCs (plus TICs), SVOCs
BF-105-SB-YYYYMMDD-FDO1 through . (including low level PAHs and
BF-105-SB-YYYYMMDD-FD04 Soil TBD TICs), PCBs, TAL Metals, and 4 FDEP FS 3000
TRPH
FIELD DUPLICATES — DPT GROUNDWATER
h h VOCs (plus TICs), SVOCs
BF-103-GW-YYYYMMDD-FDOL1 throug (including low level PAHs and
Groundwater TBD 9 9 FDEP FS 2200
BF-103-GW-YYYYMMDD-FD09 TICs), Waste Oil Metals, and
TRPH
VOCs (plus TICs), SVOCs
BF-104-GW-YYYYMMDD-FDO1 through (including low level PAHs and
BF-104-GW-YYYYMMDD-FD09 Groundwater TBD TICs), PCBs, TAL Metals, and 9 FDEP FS 2200
TRPH
VOCs (plus TICs), SVOCs
BF-105-GW-YYYYMMDD-FDO1 through (including low level PAHs and
BF-105-GW-YYYYMMDD-FD04 Groundwater TBD TICs), PCBs, TAL Metals, and 4 FDEP FS 2200
TRPH
FIELD DUPLICATES — GROUNDWATER PERMENANT MONITORING WELLS
VOCs (plus TICs), SVOCs
BF-103-GW-YYYYMMDD-FDO1 through (including low level PAHs and
Groundwater TBD 9 3 FDEP FS 2200
BF-103-GW-YYYYMMDD-FDO03 TICs), Waste Oil Metals, and
TRPH
VOCs (plus TICs), SVOCs
BF-104-GW-YYYYMMDD-FDO1 through (including low level PAHs and
BF-104-GW-YYYYMMDD-FD03 Groundwater TBD TICs), PCBs, TAL Metals, and 3 FDEP FS 2200
TRPH
VOCs (plus TICs), SVOCs
BF-105-GW-YYYYMMDD-FDO1 Groundwater TBD (including low level PAHs and 1 FDEP ES 2200

1. XX — Sample Depth — Bottom of sample interval in feet below ground surface (bgs)

ZZ — Indicates Well identifier will be determined in the field for confirmatory groundwater samples.
YYYYMMDD - date of sample — year, month, date
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SAP Worksheet #19 — Analytical SOP Requirements Table
(UFP-QAPP Manual Section 3.1.1)

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

. Analytical and Containers . . . )
Matrix Ar(l;lgﬂcal Preparation Method / Sample Size | (number, size, and g;ejﬁgnigﬂ?s M?ﬁ?g’;&?}'?g‘ﬂ%ﬁgﬁ?
p SOP Reference’ type)? q prep y
Soil VOCs (plus SW-846 5035/8260B, Three 5-gram 5 grams Sodium bisulfate < 6 °C; or | 48 hours from sampling to
TICs) Empirical SOP-202/225 Encore in water and freeze to preparation,
samplers or <-10°C 14 days to analysis
terracores
Groundwater VOCs (plus SW-846 5030/8260B Three 40- mL 5mL Hydrochloric acid (HCI) to 14 days to analysis
and aqueous TICs) Empirical SOP-202 glass vials pH<2; Cool to < 6 °C; no
QC samples headspace
Groundwater 1,2- SW-846 5030/8011 Three 40-mL 5mL HCl to pH<2; Cool to £ 6 °C; | 14 days to analysis
and aqueous Dibromoethane Empirical SOP-218 glass vials no headspace
QC samples
Groundwater VOCs SW-846 8260B Two 40 mL 5mL HCl to pH<2; Cool to 0 to 14 days to analysis
Screening Level | SOP09001R0 and glass vials 6 °C; no headspace
Data 11-001R0
Soil SVOCs SW-846 3546/8270C One 4-ounce 15 grams Cool to <6 °C 14 days until extraction, 40 days to
(including low Empirical SOP-201/343 (0z) glass jar analysis
level PAHs and
TICs)
Groundwater SVOCs SW-846 Two 1 - liter (L) | 1,000 mL Cool to < 6 °C 7 days until extraction, 40 days to
and aqueous (including low 3510C/3520/8270C glass amber analysis
QC samples 'Tel‘gs')PAHS and | Empirical SOP-201/300 | bottles
Soil PCBs SW-846 3540/3545/ One 4-ounce 30 grams Coolto <6 °C 14 days until extraction, 40 days to
3550/8082A, Empirical glass jar analysis
SOP-211/343
Groundwater PCBs SW-846 3510C/3520/ Two 1-Liter 1,000 mL Coolto <6 °C 7 days until extraction, 40 days to
and aqueous /8082A, Empirical glass amber analysis
QC samples SOP-211/302 bottles
Soil TAL Metals and SW-846 3050B/ One 4-ounce 1to 2 grams Coolto <6 °C 180 days to analysis except
Waste Oil 6010C glass jar mercury, 28 days for mercury
Metals Empirical SOP-
100/104/105
Groundwater TAL Metals and SW-846 3010A/ One 500-mL 50 mL Nitric acid to pH <2; Cool to | 180 days to analysis except
and aqueous Waste Oil 6010C plastic bottle <6°C mercury, 28 days for mercury
QC samples Metals Empirical SOP-
100/103/105
Soil TRPH FL-PRO One 4-ounce 15 grams Coolto<6 °C 14 days until extraction, 40 days to
Empirical SOP-338/343 glass jar analysis
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Revision Date: January 2012

Analytical Analytical and Containers Preservation Maximum Holding Time®
Matrix Preparation Method / Sample Size | (number, size, and ) . h
Group SOP Reference! type)? Requirements (preparation / analysis)

Sr:g“;qdu";ifsr TRPH FL-PRO Two - 1L 1000 mL HCI to pH <2; 7 days until extraction, 40 days to
QC samples Empirical SOP-338 amber glass ' Cool to < 6 °C analysis
IDW* TCLP Organics SW-846 4, 8oz jars 400 grams Coolto <6 °C 14 days leach/14 days analysis

1311/3510C/5030B/8260

B/8270D/8081B/8151A/
IDW* TCLP SW-846 1, 8oz jar 100 grams Coolto <6 °C 180 days leach/28 days mercury

Inorganics 1311/3010/6010C/ leach & analysis
7470A

Notes:

mL = milliliter
TCLP = Toxicity Characteristic Leaching Procedure

1
2

3

Laboratory SOPs are subject to revision and updates during duration of the project, the laboratory will use the most current revision of the SOP at the time of analysis.
Sample size is a minimum; the containers listed will be filled to compensate for any required re-analysis or re-extractions. For samples requiring MS/ MSD, containers listed

should be tripled.

Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted.
Soil IDW sample analyses are presented on this worksheet for the utilization of field personnel. QC information is not presented in any of the remaining worksheets as these
samples are for waste disposal, not decision making purposes. IDW sample analytical results will not be validated.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #20 — Field QC Sample Summary Table

(UFP-QAPP Manual Section 3.1.1)

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

Number of | Number of Number Number of | Number of NULOtfglr of
Matrix Analytical Group Sampling Field of Equip. VOA Trip Samples
Locations Duplicates | MS/MSDs Blanks Blanks to Lpab

VOCs (plus TICs) 224 23 12 12 10 269
1,2-Dibromoethane 224 23 12 12 0 259
SVOCs (including low level

Soil Samples PAHs and TICs) 224 23 12 12 NA 259
PCBs 136 14 7 7 NA 157
TAL Metals 136 14 7 7 NA 157
Waste Oil Metals 88 9 4 4 NA 101
TRPH 224 23 12 12 NA 259

Mobile Lab

Groundwater VOCs 112 11 5 5 5 133

Samples
VOCs (plus TICs) 65 7 3 3 3 78
1,2-Dibromoethane 65 7 4 4 0 76

Permanent SVOCs (including low level

Monitoring Well | PAHs and TICs) 65 7 3 3 NA 75

Groundwater PCBs 65 7 3 3 NA 75

Samples TAL Metals 40 4 2 2 NA 46
Waste Oil Metals 25 3 1 1 NA 29
TRPH 65 7 3 3 NA 75

Notes:

VOA = Volatile organic analysis

! Although the MS/MSD iis not typically considered a field QC, it is included here because location determination is often established in the field.

2|f samples are collected at different depths at the same location, count each discrete sampling depth as a separate sampling location or station.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #21 — Project Sampling SOP References Table

ORIGINATING MOE(I)I;IED
REFERENCE | TITLE, REVISION DATE AND/OR | ORGANIZATION
NUMBER NUMBER OF SAMPLING EQUIPMENT TYPE Pvlsg\llqlli(’tj COMMENTS
SOP (YIN)
Title: Cleaning/Decontamination Decontamination equipment, scrub . .
brushes, 5-gallon buckets, spray Contained in
FC 1000 Procedures FDEP bottles, phdsphate-free detergent N Appendix B
Revision: December 3, 2008 nes, pnosp gent, PP
deionized water
Title: Field Documentation Contained in
FD 1000 Procedures FDEP Log book N Appendix B
Revision: December 3, 2008 PP
Title: Field Mobilization Contained in
FM 1000 Procedures FDEP Not Applicable (NA) N Appendix B
Revision: December 3, 2008 PP
Title: Field Quality Control : .
FQ 1000 Procedures FDEP NA N ionts:]n d(?)c(j II??
Revision: December 3, 2008 PP
Title: Groundwater Sampling . . . . .
FS2200 | Procedure Procedures FDEP ;?gjtﬂtfeﬁ:rzgh T‘fg'lr(‘)g’ S':r']%‘gts N iontg‘:]”d?gg‘
Revision: December 3, 2008 9 ' P 9 PP
Title: Soil Sampling Procedure Contained in
FS 3000 Procedures FDEP Sample log sheets, boring logs N Appendix B
Revision: December 3, 2008 PP
Title: Field Testing General Contained in
FT 1000 Revision: December 3, 2008 FDEP NA N Appendix B
Title: Field pH I Contained in
FT 1100 Revision: December 3. 2008 FDEP pH Meter, calibration log N Appendix B
Title: Field Specific Conductance - Lo Contained in
FT 1200 Revision: December 3, 2008 FDEP Conductivity Meter, calibration log N Appendix B
Title: Field Temperature Lo Contained in
FT 1400 Revision: December 3, 2008 FDEP Thermometer, calibration log N Appendix B
Title: Field Dissolved Oxygen Dissolved Oxygen Probe, Contained in
FT 1500 Revision: December 3, 2008 FDEP calibration log N Appendix B
Title: Field Turbidity - L Contained in
FT 1600 Revision: December 3, 2008 FDEP Turbidity Meter, calibration log N Appendix B
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ORIGINATING MO;D(I)I;ED
REFERENCE | TITLE, REVISION DATE AND/OR | ORGANIZATION
NUMBER NUMBER OF SAMPLING EQUIPMENT TYPE P\?/g%lli(’:; COMMENTS
SOP (YIN)
Title: Direct Push Technology
(Geoprobe®/Hydropunch™) . . Contained in
SA-2.5 Effective Day: September, 2003 Tetra Tech Geoprobe and sampling equipment N Appendix B
Revision 3
Title: Management of Investigation
Derived Waste Contained in
SA-7.1 Revision: November 1, 2007 Tetra Tech NA N Appendix B
Number: SESDPROC-202-R1
Title: Sample Nomenclature Contained in
CT-04 Effective Day: March 9, 2009 Tetra Tech NA N .
o Appendix B
Revision 2
Title: Database Record and
Quality Assurance Contained in
CT-05 Effective Day: January 29, 2001 Tetra Tech NA N Appendix B
Revision 2
Title: Evaluation of Existing
Monitoring Wells and Water Level Contained in
GH-1.2 Measurement Tetra Tech NA N Appendix B
Effective Day: September 2003 PP
Revision 2
Title: Borehole and Sample
i Logging Contained in
GH-1.5 Effective Day: June 1999 Tetra Tech NA N Appendix B
Revision 1
Title: Groundwater Monitoring Health and safety equipment, well
i Well Installation drilling and installation equipment, Contained in
GH-2.8 Effective Day: September 2003 Tetra Tech hydrogeologic equipment, drive N Appendix B
Revision 3 point installation tools
Title: Utility Locating Contained in
HS-1.0 Effective Day: September 2003 Tetra Tech N ;
o Appendix B
Revision 3
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Revision Number: 0
Site Location: Pensacola, FL Revision Date: January 2012

ORIGINATING MO;D(I)I;ED
REFERENCE | TITLE, REVISION DATE AND/OR | ORGANIZATION
NUMBER NUMBER OF SAMPLING EQUIPMENT TYPE P\?/g&li(? COMMENTS
SOP (YIN)

Title: Data Validation- Contract
Laboratory Program (CLP)

DV-01 Orqgnlcs for Solid and Aqueous Tetra Tech NA N Contamgd in
Matrices Appendix B
Effective Day: January 28, 2009
Revision 3
Title: Data Validation- CLP
Inorganics for Solid and Aqueous Contained in

DV-03 Matrices Tetra Tech NA N Appendix B
Effective Day: February 2, 2009 PP
Revision 0
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #22 — Field Equipment Calibration, Maintenance, Testing, and Inspection Table
(UFP-QAPP Manual Section 3.1.2.4)

! Activities may include: calibration, verification, testing, maintenance, and/or inspection.

2 Specify the appropriate reference letter or number from the Project Sampling SOP References table (Worksheet #21).

TetraTech/TAL-12-006/3383-6.1
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FIELD 1 ACCEPTANCE | CORRECTIVE | RESPONSIBLE SOP
EQUIPMENT ACTIVITY FREQUENCY CRITERIA ACTION PERSON REFERENCE? COMMENTS
Visual Daily
. Inspection , Operator Manufacturer’s
Water Quality Manufacturer’s . .
Meter Calibration/ Beginning and guidance ;:ggae(c:gomneg: oL ﬁ]ualtﬂigfe Hone
Verification end of day
Visual Daily
Inspection Manufacturer's Operator Manufacturer’s
Turbidity Meter Calibration/ Beginning and guidance (r:ggggggwneg: oL %uellﬂiglce Hone
Verification end of day
Visual Daily
Inspection )
Water Level 0.01 foot Operatpr Me_mufacturer S
: . correction or FOL guidance None
Indicator Field checks Once upon accuracy replacement manual
as per receiving from P
manufacturer | vendor
Visual Daily
Inspection Manufacturer's Operator Manufacturer’s
PIDIFID Calibration/ Beginning and guidance ?ggggg?nne(r)r[ "ot ?nuallﬂigfe one
Verification end of day
Notes:
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #23 — Analytical SOP References Table
(UEP-QAPP Manual Section 3.2.1)

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Laboratory . . Definitive or . Organization . Modified for
SOP Title, Rewngﬂ[))::e, and / or Screening Angﬁtirclglacr;rdou Instrument Performing (\Sgrllllag%(;/:\lo) Project Work??
Number Data y P Analysis ' (Y/N)
Metals Digestion/ Preparation,
Methods 3005A/ USEPA CLP ILMO Soil. aroundwater
Empirical 4.1 Aqueous, 3010A, 3030C, 30508, and’ag ueous QC '
sog-loo USEPA CLP ILMO 4.1 Definitive aled l‘l < Motals NA/ Preparation Empirical N N
(Soil/Sediment), 200.7, Standard di eStion
Methods 3030C (Revision 21, 9
09/01/10)
Mercury Analysis in Water by Manual Groundwater and
Empirical Cold Vapor Technique Methods Definitive aqueous QC Flow Injection Mercury Embirical N N
SOP-103 SW846 7470A and 245.1, CLP-M 4.1 ng les/ Mercur Analyzer P
(Revision 18, 04/11/10) P y
Mercury Analysis in Soil/Sediment by
Empirical Manual Cold Vapor Technique —_— . Flow Injection Mercury -
SOP-104 Methods SW846 7471A, 7471B, Definitive Soil/ Mercury Analvzer Empirical N N
2455, and CLP-ILM 4.1 (Revision 19, y
04/11/10)
Metals by Inductively Coupled
Plasma-Atomic Emission
Spectroscopy (ICP-AES) Technique, .
Empirical | SW-846 Methods 60108, 6010C, Definitive ir?gf rglejgggv %t?:r ICP -AES Empirical N N
SOP-105 | USEPA Method 200.7, Standard eamolos) Matas P
Methods 19" Edition 2340B, USEPA P
CLP ILMO 4.1 (Revision 16,
04/11/10)
Gas Chromatography Mass
Spectrometry (GC/MS) Semivolatiles Soil, groundwater,
Empirical and Low-Concentration PAHs by and aqueous QC
SO‘F)’—201 Method 625 and SW846 Method Definitive samples/ SVOCs GC/MS Empirical N N
8270C and 8270D, including (including low level
Appendix IX Compounds PAHS)
(Revision 20, 04/26/10)
GC/MS Volatiles by USEPA Method Soil, groundwater
Empirical 624 ar_1d Swa46 MethOd 82608, Definitive and aqueous QC GC/MS Empirical N N
SOP-202 Including Appendix IX Compounds samples/ VOCs
(Revision 23, 09/09/10) P
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Laboratory . . Definitive or . Organization . Modified for
SOP Title, Rev'f\:ﬁrnk?:rte' and/or Screening Anz'a\flattirclglﬂrdou Instrument Performing (\Sgrl:/la’?((:\?/tNo) Project Work??
Number Data y P Analysis ' (YIN)
Gas Chromatography/ Electron
Capture Detector (GC/ECD) Soil, groundwater Y concentrate
Empirical Organochlorine Pesticides/ PCBs Definitive and’ag ueous QC, GC/ECD Empirical N final extract
SOP-211 using USEPA Method 608/608.2 or aam |qe SPOBS P Jolume 1o omL.
SW846 Method 8081A/8082 or P
8081B/8082A (Revision 22, 07/07/10)
1,2-Dibromoethane and 1,2-dibromo- Groundwater and
Empirical 3-chloropropane by GC/ECD using — aqueous QC .
SOP-218 USEPA Method 504.1 and SW-846 Definitive samples/1,2- GC/ECD Empirical N N
8011, (Revision 7, 09/07/10). Dibromoethane
GC/MS Volatile Non-Agueous Matrix
Empirical Extraction using SW-846 Method _— Soil / VOCs . -
SOP-225 5035 for 8260B Analysis (Revision 9, Definitive extraction NA/ Extraction Empirical NA N
9/07/10)
GC/MS Semivolatile Groundwater and
Empirical Base/Neutral/Acid (BNA)-Aqueous aqueous QC
502-300 Matrix Extraction Using SW-846 Definitive ng ool SUOCS NA/ Extraction Empirical NA N
Method 3510C for 8270C/625 extra?ction
Analysis (Revision 18, 04/23/10)
Pesticide/PCBs, Aqueous Matrix Groundwater and
L Extraction for EPA 608/608.2 and
Empirical | q\\846 Method 8081A/8082 Usi Definiti aqueous QC NA/ Extracti Empirical NA N
SOP-302 etho 1A sing efinitive samples/ PCBs xtraction mpirica
Method 3510C (Revision 17, extraction
04/26/10)
BNA, Pesticide/PCB, and TPH
Empirical Non-aqueous Matrix (Microwave N Soil / SVOCs, PCBs . .
SOP-343 Extraction) using SW-846 Method Definitive Extraction NA/ Extraction Empirical NA N
3546 (Revision 1, 09/09/10)
Empirical FL-PRO for Determination of Soil, Groundwater, gﬁfomato raphv/Elame
802-338 Petroleum Range Organics Definitive and Aqueous Field lonization %efec);or Empirical NA N
(Revision 8, 04/29/10) QC Samples/ TRPH (GC/FID)
Analysis of Selected VOCs by GS/MS Groundwater -
09001R0O in Water and Soil Matrices, Revision Screening GC/MS ALF NA N
VOCs
0, 4/21/09.
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Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #24 — Analytical Instrument Calibration Table
(UFP-QAPP Manual Section 3.2.2)

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Person
Calibration Frequency of N . . Responsible SOP
Instrument Procedure Czjibratiz;n Acceptance Criteria Corrective Action for C%rrective Reference!
Action
GC/MS Initial Calibration | Calibrate the The average Response Factors Repeat calibration if criterion Analyst, Empirical
VOCs plus TICs (ICAL) - A instrument when itis | (RFs) for System Performance is not met. Department SOP-202
minimum 5-point | received, after a Check Compounds (SPCCs): Manager
calibration is major change 1,1,2,2-tetrachloroethane and
required (source cleaning, chlorobenzene must be >0.30; Sa_mples may t_)e anglyzed
new column, change | chloromethane, using an ICAL in which one
in GC run 1,1-Dichloroethane and or twootarget analytes d_o not
parameters); or if bromoform must be 20.10; meet %RSD or regression
the daily calibration | The percent Relative Standard criteria provided that
; adequate sensitivity is
falls' Deviations (%RSDS) for RFs of evident at the LOQ |f the
Calibl’ation CheCk Compound aﬁected ana|yte(s) are not
(CCCs) must be < 30%; and the detected in the associated
Relative Standard Deviations field samples, no corrective
(RSDs) must be < 15% for all action is necessary. If any
compounds. If not met: affected analyte is detected
Option 1) Linear least squares in an associated field sample,
regression: Linear Regression the sample must be
Correlation Coefficient (r) must be | reanalyzed under a passing
> 0.995; or ICAL.
Option 2) Non-linear regression:
coefficient of determination ()
must be = 0.990 (6 points are
required for second order).
Retention Time Once per ICAL for Position shall be set using the NA. Analyst,
(RT) Window each analyte and midpoint standard of the ICAL Department
Position surrogate. curve when ICAL is performed. Manager
Establishment On days when ICAL is not
performed, the initial Continuing
Calibration Verification (CCV) is
used.
Evaluation of With each sample. RRT of each target analyte must Correct problem, then rerun Analyst,
Relative be within £ 0.06 RRT units. ICAL. Department
Retention Times Manager
(RRTSs)
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Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Person
Calibration Frequency of N . . Responsible SOP
Instrument Procedure Calibration Acceptance Criteria Corrective Action for Corrective Reference!
Action
GC/IMS Initial Calibration | Once after each Percent Recovery (%R) must be Correct problem and verify Analyst, Empirical
VOCs plus TICs Verification (ICV) | ICAL, prior to within 80-120% of true value for ICV. Reanalyze ICV and/or Department SOP-202
— approximately sample analysis. all project compounds. ICAL as appropriate. Manager
mid-range
standard of a .
source different If a compound_ fal_ls th_e
than that used to acceptance criteria with a
prepare the ICAL higher than expected
standards response up to 4(_) pgrcent
(Second Source) difference (%D) (indicating a
high bias), and that
compound is not detected
above the LOQ in any
associated field sample, no
corrective action is necessary
(limited to 2 compounds).
Cccv Analyze a standard %D must be < 20% for all project Investigate cause and repeat | Analyst,
at the beginning of compounds and surrogates. injection once. If failure Department
each 12-hour shift repeats, repeat ICAL and Manager
after a reanalyze all samples
bromofluorobenzene | The RFs for SPCCs must be analyzed since the last
(BFB) tune and >0.10 & 20.30 (compounds as successful CCV.
before sample listed above in ICAL block).
analysis. If a compound fails the
acceptance criteria with a
higher than expected
response up to 40%D
(indicating a high bias), and
that compound is not
detected above the LOQ in
any associated field sample,
no corrective action is
necessary (limited to 2
compounds).
BFB Tune Prior to ICAL and at Must meet the ion abundance Retune and/or clean source. Analyst,
the beginning of criteria required by the method. No samples may be analyzed | Department
each 12 hour without a valid tune. Manager
analytical sequence.
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Person
Calibration Frequency of N . . Responsible SOP
Instrument Procedure Calibration Acceptance Criteria Corrective Action for Corrective Reference!
Action
GC/MS VOCs (and ICAL — A Prior to any sample | The %RSD of target analyte RFs | Correct problem and repeat Analyst SOP
Selected lon minimum of a analysis. must be < 20%. Minimum mean | ICAL. Do not analyze 09001RO
Monitoring 5-point RFs of SPCCs as listed in samples until ICAL passes and
1,4-dioxane) calibration is SW-846 8260B must be met criteria. 11-001R0
screening by mobile | prepared for all during the ICAL. The %RSDs of
lab target analytes CCC RFs during ICAL must be
< 30%.
CCV-A Daily before sample | RF criteria for SPCCs the same Rerun CCV. Then rerun Analyst
midlevel analysis and every as during ICAL. RF of CCCs ICAL, if necessary.
standard run 12 hours of analysis | must be <20 %D from ICAL.
every 12 hours time.
prepared from
separate source
from calibration
standards
BFB Tune Prior to ICAL and at | Criteria listed in Section 18.3 of Retune and/or clean source. Analyst
the beginning of SOP 09001R0 and 11-001R0.
each 12-hour
analytical sequence.
GC/ECD ICAL - Minimum | caliprate the One of the options below: Correct problem then repeat | Analyst, Empirical
1,2-Dibromoethane five-point instrument when itis | Option 1: RSD must be < 20% ICAL. Department SOP -218
calibration is received and after a | Option 2: linear least squares Manager
required major change or if regression: r must be = 0.995
the daily calibration | Option 3: non-linear
fails. regression: coefficient of
determination r2 must be =0.99
(6 points shall be used
for second order, 7 points
shall be used for third order).
IcV Immediately All project analytes within Correct problem, rerun ICV. Analyst
following ICAL. established retention time If that fails, repeat ICAL.
windows.
GC methods: All project
analytes within + 20% of
expected value from the
ICAL.
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Person
Calibration Frequency of N . . Responsible SOP
Instrument Procedure Calibration Acceptance Criteria Corrective Action for Corrective Reference!
Action
ccv Prior to sample %D must be within + 20%D of Correct problem, then rerun Analyst
analysis, after every | expected value from the calibration verification. If
10 field samples, ICAL. that fails, then repeat ICAL.
and at the Reanalyze all samples since
end of the analysis the last successful
sequence. calibration verification.
GC/MS Breakdown At the beginning of The degradation must be < 20% Correct the problem then Analyst, Empirical
SVOCs (including Check each 12-hour for DDT to verify inertness of the repeat breakdown check. No | Department SOP-201
low level PAHs and (dichlorodiphenyl | analytical sequence. | injection port. samples shall be run until Manager
TICs) trichloroethane degradation is £20% for DDT.
[DDT] only)
ICAL - A Calibrate the Average RF SPCCs must be Recalibrate and/or perform Analyst,
minimum 5-point | instrument when itis | 20.050; %RSD for RFs for CCCs the necessary equipment Department
calibration is received, after a must be <30%; and the %RSD maintenance. Check the Manager
required major change must be < 15% for all other calibration standards.

(source cleaning,
new column, change
in GC run
parameters); or if
the daily calibration
fails.

compounds.
If not met:

Option 1) r must be = 0.995, or

Option 2) r* must be = 0.99

(minimum of 6 points required for

second order).

Samples may be analyzed
using an ICAL in which one
or two target analytes do not
meet %RSD or regression
criteria provided that
adequate sensitivity is
evident at the LOQ. If the
affected analyte(s) are not
detected in the associated
field samples, no corrective
action is necessary. If any
affected analyte is detected
in an associated field sample,
the sample must be
reanalyzed under a passing
ICAL.
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Person
Instrument Callbration Freq_uenc_y of Acceptance Criteria Corrective Action Respon3|b_le SOP 1
Procedure Calibration for Corrective Reference
Action
ICV — Second Once after each %D must be < 20% for all project Correct problem and verify Analyst,
Source ICAL prior to sample | compounds. second source standard. Department
analysis SPCC RFs must be = 0.050. Reanalyze ICV and/or ICAL Manager

as appropriate.

If a compound fails the
acceptance criteria with a
higher than expected
response up to 40%D
(indicating a high bias), and
that compound is not
detected above the LOQ in
any associated field sample,
no corrective action is
necessary (limited to 2

compounds).
GC/IMS RT Window Once per ICAL for Position shall be set using the NA. Analyst, Empirical
SVOCs (including Position each analyte and midpoint standard of the ICAL Department SOP-201
low level PAHs and Establishment surrogate. curve when ICAL is performed. Manager
TICs) On days when ICAL is not
performed, the initial CCV is
used.
Evaluation of With each sample. RRT of each target analyte must Correct problem, then rerun Analyst,
RRTs be within £ 0.06 RRT units. ICAL. Department

Manager

TetraTech/TAL-12-006/3383-6.1 83 CTO JM51




Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Person
Calibration Frequency of N . . Responsible SOP
Instrument Procedure Calibration Acceptance Criteria Corrective Action for Corrective Reference!
Action
ccv Analyze a standard %D must be < 20% for all project Recalibrate and/or perform Analyst,
at the beginning of compounds and surrogates. the necessary equipment Department
each 12-hour shift maintenance. Check the Manager
after a calibration standards.
decafluorotriphenyl- | SPCCs RFs must be >0.050. Reanalyze the affected data.
phosphine (DFTPP) If a compound fails the
tune and before acceptance criteria with a
sample analysis. higher than expected
response up to 40%D
(indicating a high bias), and
that compound is not
detected above the LOQ in
any associated field sample,
no corrective action is
necessary (limited to 2
compounds)
DFTPP Tune Prior to ICAL and at | Must meet the ion abundance Retune and/or clean source. Analyst,
the beginning of criteria required by the method. No samples may be analyzed | Department
each 12 hour without a valid tune. Manager
analytical sequence.
GC/ECD ICAL - A Instrument receipt, %RSD for each analyte must be < | Repeat ICAL and/or perform Analyst, Empirical
PCBs minimum 5- major instrument 20% necessary equipment Department SOP-211
point calibration change, when CCV If not met: maintenance. Check Manager
curve is run for does not meet . calibration standards.
Aroclor 1016 and | criteria. Option 1) r must be 2 0.995, or Reanalyze affected data.
1260 and a Option 2) r* must be > 0.99
single-point (minimum of 6 points required for
reference for all second order).
other Aroclors. If
an Aroclor other
than 1016/1260
is identified in
any sample by
peak pattern,
then the sample
is re-analyzed
with a full
calibration curve
for that Aroclor
TetraTech/TAL-12-006/3383-6.1 84 CTO JM51




Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Instrument

Calibration
Procedure

Frequency of
Calibration

Acceptance Criteria

Corrective Action

Person
Responsible
for Corrective

Action

SOP
Reference®

ICV — Second
Source

Once after each
ICAL and prior to
sample analysis

%R of all project compounds
must be within 80-120% of true

value.

Identify source of problem,
correct, repeat calibration,
rerun samples.

If a compound fails the
acceptance criteria with a
higher than expected
response up to 30%D
(indicating a high bias), and
that compound is not
detected above the LOQ in
any associated field sample,
no corrective action is
necessary (limited to

1 compound).

Analyst,
Department
Manager

GC/ECD
PCBs

ccv

Once after each
ICAL and at the
beginning and end
of each run
sequence and every
10 samples.

%D of all project compounds
must be < 20%.

Identify source of problem,
correct, repeat calibration,
rerun samples.

If a compound fails the
acceptance criteria with a
higher than expected
response up to 30%D
(indicating a high bias), and
that compound is not
detected above the LOQ in
any associated field sample,
no corrective action is
necessary (limited to

1 compound).

Analyst,
Department
Manager

Empirical
SOP-211

ICP-AES

TAL and Waste QOil
Metals

ICAL - the
instrument is
calibrated by a
1-point
calibration per
manufacturer's
guidelines

At the beginning of
each day, or if the
QC is out of criteria.

None;

only one high standard and

a calibration blank must be
analyzed. If more than one
calibration standard is used, r
must be = 0.995.

Recalibrate and/or perform
the necessary equipment
maintenance. Check the
calibration standards.

Reanalyze the affected data.

Analyst,
Department
Manager

Empirical
SOP-
100/105
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Person
Calibration Frequency of N . . Responsible SOP
Instrument Procedure Calibration Acceptance Criteria Corrective Action for Corrective Reference!
Action
ICV — Second Following ICAL, The %R of all project compounds Investigate reasons for Analyst,
Source prior to the analysis must be within 90-110% of the failure, reanalyze once. If still | Department
of samples. true value. unacceptable, repeat Manager
calibration.
Initial Calibration | Before beginning a No project compounds detected > | Correct the problem, then re- | Analyst,
Blank (ICB) sample sequence. LOD. prepare and reanalyze. Department
Manager
ccv Analyze a standard The %R of all project compounds Recalibrate and/or perform Analyst,
at the beginning and | must be within 90-110% of true the necessary equipment Department
end of the sequence | value. maintenance. Check the Manager
and after every 10 calibration standards.
samples. Reanalyze the affected data.
Continuing Atfter the initial CCV, | No project compounds detected > | Correct the problem, then re- | Analyst,
Calibration Blank | after every 10 LOD. prepare and reanalyze Department
(CcB) samples, and at the calibration blank and Manager
end of the previous 10 samples.
sequence.
Low-Level Daily after 1-point The %R of all project compounds Investigate and perform Analyst,
Check Standard ICAL and before must be within 80-120% of the necessary equipment Department
(if using 1-point samples. true value. maintenance. Recalibrate Manager
ICAL) and reanalyze all affected
samples.
Interference At the beginning and | The absolute value of ICS A Investigate and perform Analyst, Empirical
Check end of an analytical recoveries for non-spiked necessary equipment Department SOP-
Standards (ICS) run and after each analytes must be < LOD; and maintenance. Recalibrate Manager 100/105
—ICS Aand batch of ICS B %Rs must be within 80- and reanalyze all affected
ICS B) 20 samples. 120% of the true value. samples.
Cold Vapor Mercury ICAL — a 6-point | Daily prior to sample | The RSD for RFs must be < 20%, | Recalibrate and/or perform Analyst, Empirical
Analyzer calibration curve | analysis, and if or r must be = 0.995. necessary equipment Department SOP-
is analyzed continuing QC falils. maintenance. Check Manager 103/104
calibration standards
ICB and CCB Before beginning a No mercury detected > LOD. Correct problem, re-prepare, Analyst,
sample sequence. and reanalyze. Department
Manager
ICV - Second Once after each %R for mercury must be within Correct problem and repeat Analyst,
Source ICAL and prior to 90-110%. calibration. Department
sample analysis Manager
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Person
Calibration Frequency of N . . Responsible SOP
Instrument Procedure Czﬂibrati)(l)n Acceptance Criteria Corrective Action for C%rrective Reference!
Action
ccv CCV-at beginning %R for mercury must be within Check problem, recalibrate Analyst,
and end of each run | 80-120%. and reanalyze any samples Department
sequence and every not bracketed by passing Manager
10 samples. CCVs.
GC/FID ICAL —a Perform after major The average %RSD for all 17 RFs | Recalibrate and/or perform Analyst, Empirical
TRPH minimum of a instrument must be < 209%, the necessary equipment Department SOP-338
5-point maintenance and If not met: maintenance. Check the Manager
calibration is upon failure of . calibration standards.
prepared for all second consecutive Option 1) r must be 2 0.995. Reanalyze the affected data.
target analytes CCV, prior to Option 2) r’ must be 2 0.99 (6
sample analysis. points for second order).
ICV — Second After each ICAL, The %R must be within 75-125% Determine problem and Analyst,
Source prior to the analysis of the true value. recalibrate. Department
of samples. Manager
ccv At the beginning of a | The %R must be within 75-125% If the CCV fails high, report Analyst,
sequence and after of the true value. samples that are less than Department
every 12 hours or 10 the LOQ. Recalibrate and/or | Manager
samples. (whichever reanalyze samples back to
comes first), then at last acceptable CCV.
the end of the
sequence.
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SAP Worksheet #25 — Analytical Instrument & Equipment Maintenance, Testing, & Inspection Table
(UEP-QAPP Manual Section 3.2.3)

Instrument / Maintenance Activit Testing Inspection Frequenc Acceptanc Corrective Responsible SOP
Equipment y Activity Activity q y e Criteria Action Person Reference

GC/IMS Check pressure, gas supply VOCs plus TICs lon source, Prior to ICAL Acceptable Correct the Analyst/ Empirical
and vacuum daily. Bake out injector liner, and/or as ICAL or CCV. problem and Supervisor SOP-202
trap and column, manual tune column, necessary. repeat ICAL or
if BFB not in criteria, change column flow, CCV.
septa as needed, cut column purge lines,
as needed, change trap as purge flow,
needed, clean MS source as trap.
needed. Other maintenance
specified in laboratory
Equipment Maintenance SOP.

GC/ECD Check pressure and gas 1,2- Injector  liner, | Prior to ICAL Acceptable Correct the Analyst, Empirical
supply daily. Change septa dibromoethane septa, column, | and/or as ICAL and | problem and Supervisor SOP-218
and/or liner as needed, replace column flow. necessary. CCV. repeat ICAL or
or cut column as needed. CCV.

Other maintenance specified in
laboratory Equipment
Maintenance SOP.

GCIMS Check pressure, gas supply, SVOCs lon source, Prior to ICAL Acceptable Correct the Analyst/ Empirical
and vacuum daily. Bake out (including low injector liner, and/or as ICAL or CCV. problem and Supervisor SOP-201
column, manual tune if DFTPP level PAHs and column, necessary. repeat ICAL or
not in criteria, change septaas | TICs) column flow. CCV.
needed, cut column as
needed, clean MS source as
needed. Other maintenance
specified in lab Equipment
Maintenance SOP.

GC/ECD Check pressure and gas PCBs Injector liner, Prior to ICAL Acceptable Correct the Analyst/ Empirical
supply daily. Change septa septa, column, and/or as ICAL or CCV. problem and Supervisor SOP-211
and/or liner as needed, replace column flow. necessary. repeat ICAL or
or cut column as needed. CCV.

Other maintenance specified in
laboratory Equipment
Maintenance SOP.

ICP-AES Clean sample path, check TAL and Waste Pump, pump Prior to ICAL and Acceptable Correct the Analyst, Empirical
pump tubing, argon level, Oil Metals tubing, vacuum | as necessary. ICAL or CCV. problem and Department SOP-105
vacuum and waste container (except mercury) | source, and repeat ICAL or Manager
daily. Clean source as waste CCV.
needed. Other maintenance container.
specified in laboratory
Equipment Maintenance SOP.
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Instrument / Maintenance Activit Testing Inspection Frequenc Acceptanc Corrective Responsible SOP
Equipment y Activity Activity q y e Criteria Action Person Reference

Mercury Replace peristaltic pump Mercury Tubing, sample | Prior to ICAL and Acceptable Correct the Analyst, Empirical

Analyzer tubing, replace mercury lamp, probe, optical as necessary. ICAL or CCV. problem and Department SOP-103
replace drying tube, clean cell, waste repeat ICAL or Manager
optical cell and/or clean container. CCVv.
liquid/gas separator as
needed. Other maintenance
specified in laboratory
Equipment Maintenance SOP.

GC/FID Check pressure and gas TRPH Injector liner, Prior to ICAL Acceptable Correct the Analyst, Empirical
supply daily. Change septa (FL-PRO) septa, column, and/or as ICAL. problem and Department SOP-338
and/or liner as needed, replace column flow. necessary. repeat ICAL or Manager
or cut column as needed. CCv.

Other maintenance specified in
laboratory SOPs
Notes:" Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).
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SAP Worksheet #26 — Sample Handling System
(UFP-QAPP Manual Appendix B)

Sample Collection, Packaging, and Shipment

Sample Collection (Personnel/Organization): FOL or designee/ Tetra Tech

Sample Packaging (Personnel/Organization): FOL or designee/ Tetra Tech

Coordination of Shipment (Personnel/Organization): FOL or designee/ Tetra Tech

Type of Shipment/Carrier: Federal Express

Sample Receipt and Analysis

Sample Receipt (Personnel/Organization): Sample Custodians/ Empirical and ALF

Sample Custody and Storage (Personnel/Organization): Sample Custodians/ Empirical and ALF

Sample Preparation (Personnel/Organization): Extraction Laboratory, Metals Preparation Laboratory/ Empirical

Sample Determinative Analysis (Personnel/Organization): GC Laboratory, GC/MS Laboratory, Metals Laboratory/ Empirical and ALF

Sample Archiving

Field Sample Storage (Number of days from sample collection): 60 days from receipt

Sample Extract/ Digestate Storage (Number of days from extraction/digestion): 3 months from sample digestion/extraction

Biological Sample Storage (Number of days from sample collection): NA

Sample Disposal

Personnel/Organization: Sample Custodians/ Empirical and ALF
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SAP Worksheet #27 — Sample Custody Requirements Table
(UEP-QAPP Manual Section 3.3.3)

27.1 SAMPLE NOMENCLATURE, SAMPLE COLLECTION DOCUMENTATION, HANDLING,
TRACKING, AND CUSTODY PROCEDURES

The following sections outline the procedures that will be used to document project activities and sample
collection, handling, tracking, and custody procedures during the investigation. The forms will be filled in

as completely as possible.

Sample Identification

Refer to Worksheet #18 for how the samples will be labeled. Also, refer to Worksheet #20 for how the

field QA/quality control (QC) samples will be labeled.

Sample Collection Documentation

Documentation of field observations will be recorded in a field logbook and/or field log sheets including
sample collection logs, boring logs, VOC screening logs, and monitoring well construction logs. Field
logbooks utilized on this project will consist of a bound, water-resistant logbook. The pages of the

logbook will be numbered sequentially and observations will be recorded with indelible ink.

Field sample log sheets will be used to document sample collection details, and other observations and
activities will be recorded in the field logbook. Instrument calibration logs will be used to record the daily

instrument calibration. Example field forms are included in Appendix B.

For sampling and field activities, the following types of information will be recorded in the field log as

appropriate:

e Site name and location

e Date and time of logbook entries

e Personnel and their affiliations

e Weather conditions

e Activities involved with the sampling

e Subcontractor activity summary

e Site observations including site entry and exit times

e Site sketches made on site
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e Visitor names, affiliations, arrival and departure times

e Health and safety issues including personal protective equipment

Sample Handling and Tracking System

Following sample collection using the appropriate bottleware, samples will be immediately placed on ice
in a cooler. The glass sample containers will be enclosed in bubble-wrap in order to protect the
bottleware during shipment. The cooler will be secured using strapping/packaging tape along with a
signed custody seal. Sample coolers will be delivered to a local courier location for priority overnight
delivery to the selected laboratory for analysis. Samples will be preserved as appropriate based on the
analytical method. The laboratories will provide pre-preserved sample containers for sample collection.
Samples will be maintained at <6 °C until delivery to the laboratory. Proper custody procedures will be

followed throughout all phases of sample collection and handling.

After collection, each sample will be maintained in the sampler's custody until formally transferred to
another party (e.g., Federal Express). For all samples collected, chain-of-custody forms will document
the date and time of sample collection, the sampler's name, and the names of all others who
subsequently held custody of the sample. Specifications for chemical analyses will also be documented
on the chain-of-custody form. Tetra Tech SOP SA-6.3 (Field Documentation) provides further details on

the chain-of-custody procedure, which is provided in Appendix B.
These subsections outline the procedures that will be used by field and laboratory personnel to document
project activities and sample collection procedures during the RI. All forms must be filled in as completely

as possible.

Sample Handling

Sample handling requirements are described in Worksheet #26. Tetra Tech personnel will collect the
samples. The samplers will take care not to contaminate samples through improper handling. Samples
will be sealed in appropriate containers, packaged by Tetra Tech personnel, and placed into sealed
coolers under chain-of-custody in accordance with the applicable SOP (see Worksheet #21). Samples to
be analyzed for VOCs will be accompanied by a VOC trip blank. All coolers will contain a temperature
blank. Samples will be transferred under chain-of-custody to a courier as described below. Once
received by the laboratory, receipt will be documented on the chain-of-custody form and the samples will
be checked in. The samples will remain under chain-of-custody throughout the analysis period to ensure

integrity is preserved.
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Sample Delivery

Samples to be delivered to the laboratory will be made via a public courier (i.e., Federal Express).
Samples will be sent to the laboratory within 24 hours of collection. Under no circumstances will sample

holding times be exceeded.

Sample Custody

Chain-of-custody protocols will be used throughout sample handling to establish the evidentiary integrity
of sample containers. These protocols will be used to demonstrate that the samples were handled and
transferred in a manner that would eliminate possible tampering. Samples for the laboratory will be

packaged and shipped in accordance with Tetra Tech SOP SA-6.1 (see Appendix B).

The FOL is responsible for the care and custody of the samples collected until the samples are delivered
to the laboratory or are entrusted to a carrier. When transferring samples, the individuals relinquishing
and receiving the samples will sign, date, and note the time on the chain-of-custody form. This record
documents the sample custody transfer from the sampler to the laboratory, often through another person
or agency (common carrier). Upon arrival at the laboratory, internal sample custody procedures will be

followed as defined in the laboratory SOPs included in Appendices C and D.

Laboratory Custody

Laboratory sample custody procedures (receipt of samples, archiving, and disposal) will be used
according to Empirical SOPs. Coolers are received and checked for proper temperature. A sample
cooler receipt form will be filled out to note conditions and any discrepancies. The chain-of-custody form
will be checked against the sample containers for accuracy. Samples will be logged into the Laboratory
Information Management System and given a unique log number which can be tracked through
processing. The Laboratory PM will notify the Tetra Tech FOL verbally or via e-mail of any problems on

the same day that an issue is identified.
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Matrix

Soil, Groundwater,
and Aqueous QC
Samples

Analytical Group

VOCs plus TICs

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

R
Ref Empirical SOP-202
eference
Method/SOP OC RPerson(_z)l Measurement
QC Sample Frequency/Number A etho QA Corrective Action esponsibie DQI Performance
cceptance Limits for Corrective -
. Criteria
Action
Method Blank One is performed for | All target compounds Correct problem, If Analyst, Contamination/ Same as QC
each batch of up to must be <2 LOQ, required, re-prepare and Department Bias Acceptance
20 samples. except common reanalyze method blank Manager Limits.
laboratory and all samples processed
contaminants, which with the contaminated
must be < LOQ. blank.
Laboratory Control | One is performed for | %Rs must meet the Correct problem, then Analyst, Accuracy/ Bias Same as QC
Sample (LCS) each batch of up to DoD QSM Version 4.1 re-prepare and reanalyze Department Precision also, if | Acceptance
Laboratory Control | 20 samples. limits as per Appendix the LCS and all samplesin | Manager LCSD is Limits.
Sample Duplicate G of the DoD QSM. the associated preparatory analyzed
(LCSD) (not batch for failed analytes, if
required) If LCSD performed - sufficient sample material is
The RPD between LCS | available. Refer to DoD
and LCSD must be QSM Version 4.1
< 30%. Table G-1 for number of
marginal exceedances
allowed. Contact Client if
samples cannot be
re-prepared within hold
time.
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Soil, Groundwater,
Matrix and Aqueous QC
Samples

Analytical Group | VOCs Plus TICs

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

e | Sw-ads azc0m
Empirical SOP-202
Reference
Method/SOP RPerson(_i)l Measurement
QC Sample Frequency/Number ethod/SO .Q.C Corrective Action esponsibie DQI Performance
Acceptance Limits for Corrective L
. Criteria
Action
MS/MSD One per SDG or every %Rs must meet the Corrective actions will Analyst, Accuracy / Bias Same as QC
20 samples of similar DoD QSM Version 4.1 | not be taken for samples | Department Precision Acceptance Limits.
matrix. limits as per when recoveries are Manager
Appendix G of the DoD | outside limits and
QSM. surrogate and LCS
criteria are met. If both
The RPD between MS | the LCS and MS/MSD
and MSD should be %Rs are unacceptable,
< 30%. then re-prepare the
samples and QC.
Surrogate Every field and QC %Rs must meet the If sample volume is Analyst, Accuracy / Bias Same as QC
sample. DoD QSM Version 4.1 | available, then Department Acceptance Limits.
Four per sample: limits as per Appendix | re-prepare and reanalyze | Manager
Dibromofluoromethane G of the DoD QSM. for confirmation of matrix
1,2-dichloroethane-d4 interference when
Toluene-d8 appropriate.
BFB
Internal Standard Every field sample, RTs for ISs must be Inspect mass Analyst, Accuracy/ Bias Same as QC
(1S) standard, and QC within £ 30 seconds spectrometer or gas Department Acceptance Limits.
sample. and the response chromatograph for Manager
Three per sample- areas must be malfunctions; mandatory
Fluorobenzene within -50% to +100% reanalysis of samples
Chlorobenzene-d5 of the midpoint analyzed while system
1,4-dichlorobezene-d4 standard of the ICAL was malfunctioning.
curve when ICAL is
performed. On days
when ICAL is not
performed, the initial
CCV is used.
Results between NA Apply “J” qualifier to NA. Analyst, Accuracy Same as QC
DL and LOQ results detected Department Acceptance Limits.
between DL and LOQ. Manager
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(Matrix Groundwater
Analytical VOCs, Screening
Group Mobile Lab
Analytical SW-846 8260B SOP
Method/ SOP [09001R0 and
Reference 11-001RO
Person(s
QC Sample | Frequency/ Number Method/SOP QC Corrective Action Responsib(le)for DQI Measurement

Acceptance Limits

Corrective Action

Performance Criteria

Method Blank

One per daily analysis
batch.

No analytes > 1/2 of the
LOQ.

Bake out purge and trap system,
change adsorbent trap.
Re-prepare and reanalyze
method blank and associated
samples.

Analyst

Bias/
Contamination

Same as Method/SOP
QC Acceptance Limits.

Fluorobenzene
Chlorobenzene-ds
1,4-dichlorobezene-d,

+ 0.1 minute and the
response areas must be
within -50% to +100% of
the last calibration check.

more still remain outside criteria,
recalibrate.

Surrogate Four per sample: Should be within limits Reanalyze sample. If one or Analyst Accuracy/ Bias |Same as Method/SOP
dibromofluoromethane |established by lab or more still remain outside criteria, QC Acceptance Limits.
1,2-dichloroethane-d;, |method. then recalibrate and/or remake
Toluene-ds surrogate solution.

BFB

MS/MSD One per 20 samples of |Should be within limits Check LCS to see if matrix Analyst Accuracy/ Bias/ |Same as Method/SOP
similar matrix. established by lab. effects apply. Precision QC Acceptance Limits.

LCS One per daily analysis |%R must be between 70 to|Re-prepare and reanalyze LCS. |Analyst Accuracy/ Bias |Same as Method/SOP
batch. 130. Reanalyze associated samples. QC Acceptance Limits.

IS Three per sample- RTs for ISs must be within [Reanalyze sample. If one or Analyst Accuracy/ Bias |Same as Method/SOP

QC Acceptance Limits.
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Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

Matrix Aqueous QC
samples
Analytical 1,2-Dibromoethane
Group
Empirical SOP-218
Reference
Method/SOP QC Rzzrsc)%g(ii)le Measurement
QC Sample Frequency/Number Acceptance Corrective Action P . DQI Performance
e for Corrective o
Limits . Criteria
Action
One per preparatory Correct problem, If required, Analyst
Method Blank batch of 20 or fewer All target analytes re-prepare and reanalyze method Departﬁwent Bias/ Same as QC
samples of similar must be <% LOQ. | blank and all samples processed | " Contamination | Acceptance Limits.
- ; . ger
matrix. with the contaminated blank.
%Rs must be | h
One per preparatory between70% - ;::(;r?:;r?erllot;:rpﬁé L?Sr;?ée;l?re
batch of 20 or fewer 130%. samples inythe associated Analyst,
LCS samples of similar If LCSD performed - P tory bateh for failed Department Accuracy/ Bias Same as QC
matrix. The RPD must be < | Preparatory batch for tare Manager Acceptance Limits.
30% analytes, if sufficient sample
' material is available.
Evaluate the samples and
One per preparatory %Rs must be - ;
batch of 20 or fewer between70% - assoIC|ated QC andblr thehLCS |
samples of similar 130% results are acceptable, then Analyst, Accuracy/ Same as OC
MS/MSD : . ' narrate. Department ¢ yr o
matrix (spike same as | The RPD must be < M Bias/ Precision | Acceptance Limits.
LCS). 30%. If both the LCS and MS/MSD are anager
unacceptable, then re-prepare
the samples and QC.
Second Column | All positive results Results between None. Apply “P” flag if RPD Analyst, Accuracy Same as QC
Confirmation must be confirmed. primary and second | >40% and discuss in the case Department Acceptance Limits.
column must be narrative. Manager
RPD < 40%.
Report the higher of
the two
concentrations,
unless there is
interference.
Results between | NA. Apply “J” qualifier to | NA Analyst, Accuracy Same as QC
DL and LOQ results between DL Department Acceptance Limits.
and LOQ. Manager
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Matrix

Soil, Groundwater, and
Agqueous QC Samples

Analytical Group

SVOCs (including low
level PAHs and TICs)

Analytical Method /
SOP Reference

SW-846 8270C/
Empirical SOP-201

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

QC sample

Frequency / Number

Method / SOP
QC Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective
Action

DQI

Measurement
Performance Criteria

Method Blank

One per preparation batch
of 20 or fewer samples of
similar matrix.

All target compounds must
be <% LOQ except
common laboratory
contaminants, which must
be < LOQ.

(1) Investigate source of
contamination

(2) Re-prepare and
analyze method blank and
all samples processed with
the contaminated blank.

Analyst,
Department
Manager

Bias/
Contamination

Same as QC
Acceptance Limits.

LCS
LCSD (not required)

One is performed for each
batch of up to 20
samples.

%Rs must meet the DoD
QSM Version 4.1 limits
as per Appendix G of
the DoD QSM.

RPD <30% (for
LCS/LCSD, if LCSD is
analyzed)

Correct problem, then
re-prepare and reanalyze
the LCS and all samples in
the associated preparatory
batch for failed analytes, if
sufficient sample material
is available. Refer to DoD
QSM Version 4.1

Table G-1 for number of
marginal exceedences
allowed. Contact Client if
samples cannot be
re-prepared within hold
time.

Analyst,
Department
Manager

Accuracy/Bias
Precision also,
if LCSD is
analyzed

Same as QC
Acceptance Limits.

MS/MSD

One per SDG or every 20
samples.

%Rs should meet the
DoD QSM Version 4.1
limits as per Appendix G
of the DoD QSM.

RPD < 30%.

Corrective action will not
be taken for samples when
%Rs are outside limits and
surrogate and LCS criteria
are met. If both the LCS
and MS/MSD are
unacceptable, then
re-prepare the samples

and QC.

Analyst,
Department
Manager

Accuracy/ Bias/
Precision

Same as QC
Acceptance Limits.
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Matrix

Soil, Groundwater, and
Agqueous QC Samples

Analytical Group

SVOCs (including low
level PAHs and TICs)

Analytical Method /
SOP Reference

SW-846 8270C/
Empirical SOP-201

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Person(s)
Method / SOP . . Responsible for Measurement
QC Sample Frequency / Number QC Acceptance Limits Corrective Action C?Jrrective DQI Performance Criteria
Action

Surrogates Every field and QC %Rs must meet the DoD |(1) Check chromatogram  |Analyst, Accuracy/Bias |Same as QC
sample. QSM Version 4.1 limits  |for interference; if found, [Department Acceptance Limits.
Six per sample: as per Appendix G of the |then flag data. Manager
2-Fluorophenol DoD QSM.

Phenol-d6 (2) If not found, then
Nitrobenzene-d5 check instrument
2-Fluorobiphenyl performance; if problem
2,4,6-Tribromophenol is found, then correct and
Terphenyl-d14 reanalyze.
(3) If still out, then
re-extract and analyze
sample.
(4) If reanalysis is out, then
flag data.

IS Every field sample, RTs must be within + 30 |Reanalyze affected Analyst, Accuracy/ Bias |Same as QC
standard, and QC seconds and the response |samples. Department Acceptance Limits.
sample. areas must be within -50% Manager
Six per sample — to +100% of the ICAL
1,4-Dichlorobenzene-d4 [midpoint standard for
Naphthalene-d8 each IS.

Acenaphthene-d10
Phenanthrene-d10
Chrysene-d12
Perylene-d12
Results between DL |NA. Apply “J” qualifier to NA. Analyst, Accuracy Same as QC
and LOQ results detected between Department Acceptance Limits.
DL and LOQ. Manager
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Matrix

Soil, Groundwater, and
Agueous QC Samples

Analytical Group

PCBs

Analytical Method /
SOP Reference

SW-846 8082A/
Empirical SOP-211

Site Assessment Work Plan
Revision Number: 0

Revision Date: January 2012

Tetrachloro-m-xylene
Decachlorobiphenyl

QSM.

are high and sample is <LOQ,
then no corrective action is taken.
If surrogates recoveries are low,
then the affected samples are

re-extracted and reanalyzed.

Person(s)
Responsible Measurement
QC Sample Frequency / Number Method /SOR . Corrective Action for DQI Performance
QC Acceptance Limits C . S
orrective Criteria
Action
Method Blank One per preparation batch|All target analytes must be |Investigate source of Analyst, Bias/ Same as QC
of 20 or fewer samples of |<%2 LOQ. contamination. Evaluate the Department [Contamination |Acceptance
similar matrix samples and associated QC: Manager Limits.
i.e., if the blank results are
above the LOQ, then report
sample results which are <LOQ
or > 10X the blank
concentration.
Otherwise, re-prepare a blank and
samples >LOQ and <10X LOQ.
LCS One is performed for each |%Rs must meet the DoD  |Correct problem, then re-prepare |Analyst, Accuracy/ Same as QC
LCSD (not required) |batch of up to 20 samples |QSM Version 4.1 limits and reanalyze Department |Bias Acceptance
as per Appendix G of the |the LCS and all samples in the Manager Precision also, [Limits.
DoD QSM. associated preparatory batch for if LCSD is
RPD must be <30% (for failed analytes, if sufficient sample analyzed
LCS/LCSD, if LCSD is material is available.
analyzed).
MS/MSD One per 20 samples of %Rs should meet the DoD |EVvaluate the samples and Analyst, Accuracy / Bias [Same as QC
similar matrix QSM Version 4.1 limits as associated QC and Department |/ Precision Acceptance
per Appendix G of the DoD |if the LCS results are Manager Limits.
QSM. acceptable, then narrate.
If both the LCS and MS/MSD are
unacceptable, then re-prepare the
The RPD between MS and samples and QC.
MSD should be < 30%.
Surrogates Every field and QC %Rs must meet the DoD  [No corrective action will be taken |Analyst, Accuracy/ Bias [Same as QC
sample. QSM Version 4.1 limits as  |[when one surrogate is within Department Acceptance
Two per sample: per Appendix G of the DoD |criteria. If surrogates recoveries |Manager Limits.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Matrix

Soil, Groundwater, and
Agueous QC Samples

Analytical Group

PCBs

Analytical Method /
SOP Reference

SW-846 8082A/
Empirical SOP-211

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Person(s)
Responsible Measurement
QC Sample Frequency / Number Method / SOP. . Corrective Action for DQI Performance
QC Acceptance Limits . L
Corrective Criteria
Action
Second Column All positive results must |Results between primary [None. Apply “J” flag if RPD  |Analyst, Accuracy Same as QC
Confirmation be confirmed. and second column must  [>40% and discuss in the case |Department Acceptance
be RPD < 40%. Report the|narrative. Manager Limits.
higher of the two
concentrations, unless
there is interference.
Results between DL and|NA. Apply “J” qualifier to results|NA Analyst, Accuracy Same as QC
LOQ between DL and LOQ. Department Acceptance
Manager Limits.
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Site Location: Pensacola, FL

Matrix

Soil, Groundwater,
and Aqueous QC
Samples

Analytical Group

TAL and Waste Oil
Metals (including
Mercury)

SW-846 6010C,

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Analytical 7470A, and 7471A/
Method/SOP L
Reference Empirical SOPs 104
and 105
Method/SOP OC R Personb(ls)f Measurement
QC Sample Frequency/Number A etho .Q. Corrective Action esponsivie for DQI Performance
cceptance Limits Corrective o
. Criteria
Action
Method Blank One per digestion All target analytes must If the blank value > Analyst, Bias/ Same as QC
batch of 20 or fewer be <% LOQ. LOQ, then report Department Contamination | Acceptance
samples. sample results. If the Manager Limits.
blank value < LOQ or
> 10x the blank value;
then redigest. If blank
value is less than
negative LOQ, then
report sample results.
If > 10x the absolute
value of the blank
result, then redigest.
LCS One is performed for %R must be within Redigest and Analyst, Accuracy/ Same as QC
LCSD (not required) each batch of up to 80-120% of true value. reanalyze all Department Bias Acceptance
20 samples. associated samples for | Manager Precision Limits.
affected analyte. also, if LCSD
is analyzed
Duplicate Sample One per preparation The RPD between the Narrate any results Analyst, Precision Same as QC
batch of 20 or fewer original sample and that are outside control | Department Acceptance
samples of similar duplicate should be limits. Manager Limits.
matrix. <20%.
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Matrix

Soil, Groundwater,
and Aqueous QC
Samples

Analytical Group

TAL and Waste Oil
Metals (including
Mercury)

SW-846 6010C,

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Analytical 7470A, and 7471A/

Method/SOP L

Reference Empirical SOPs104
and 105

Method/SOP QC R Personb(f)f Measurement
QC Sample Frequency/Number A etho .Q. Corrective Action esponsivie for DQI Performance
cceptance Limits Corrective o
. Criteria
Action

MS One per 20 samples of | The %R should be within | Flag results for Analyst, Accuracy/ Same as QC

similar matrix 80-120%, if sample < 4x | affected analytes for all | Department Bias Acceptance
spike added. associated samples Manager Limits.
with "N”.

Serial Dilution One per preparatory The 5-fold dilution result Perform Post Digestion | Analyst, Precision Same as QC
batch with sample must agree within Spike Department Acceptance
concentration(s) >50x | +10%D of the original Manager Limits.

LOD. sample result if result is
>50x LOD.

Post Digestion Spike One is performed The %R must be within Flag results of samples | Analyst, Precision Same as QC

(does not apply to when serial dilution 75-125% of expected of same matrix as Department Acceptance

mercury) fails or target analyte value to verify the estimates in SDG Manager Limits.
concentration(s) in all absence of an narrative.
samples are < 50x interference. Spike
LOD. addition should produce

a concentration of
10-100x LOQ.
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Soil,
. Groundwater,

Matrix
and Aqueous
QC Samples

Analytical Group TRPH

Analytical Method / FL-PRO /

SOP Reference Empirical
SOP338

Person(s)
Frequency / Method / SOP . . Responsible Measurement
QC Sample Number QC Acceptance Limits Corrective Action for Corrective DQl Performance Criteria
Action

Method Blank One per Must be <1/2 the LOQ. Re-clean, retest, Analyst, Bias / Contamination|Same as QC
preparation re-extract, reanalyze, Department Acceptance Limits.
batch of 20 or and/or qualify the data. Manager
fewer samples
of similar matrix.

LCS/LCSD One per Water %Rs must be within (1) Evaluate and reanalyze [Analyst, Accuracy / Bias Same as QC
preparation 55-118%. if possible. Department Precision also, if Acceptance Limits.
batch of 20 or  [Soil %Rs must be within (2) If an MS/MSD was Manager LCSD is analyzed
fewer samples |63-143%. performed in the same
of similar matrix. 12-hour clock and

If LCSD performed - The RPD|acceptable, then narrate.

between LCS and LCSD must|(3) If the LCS recoveries

be < 20% (water) and < 25% |are high but the sample

(soil). results are <LOQ, then
narrate. Otherwise prepare
again and reanalyze the
batch.

MS/MSD One per SDG or |Water %Rs should be within |(1) Corrective action will ~ [Analyst, Accuracy/ Bias/ Same as QC
every 20 41-100%. not be taken for samples |Department Precision Acceptance Limits.
samples of Soil %Rs should be within when recoveries are Manager

similar matrix.

51-215%.

RPD between MS and MSD
should be < 20% (water) and
< 25% (soil).

outside limits and
surrogate and LCS criteria
are met.

(2) If both the LCS and
MS/MSD are
unacceptable, then
re-prepare the samples
again and QC.
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Site Assessment Work Plan
Revision Number: 0

Revision Date: January 2012

for soils.

for waters and 45-135 for
soils.

o-Terphenyl - %Rs must meet
the laboratory limits of 30-140

when appropriate.

Soil,
. Groundwater,
Matrix
and Agqueous
QC Samples
Analytical Group TRPH
Analytical Method / FL-PRO/
SOP Reference Empirical
SOP338
Person(s)
Frequency / Method / SOP . . Responsible Measurement
QC Sample Number QC Acceptance Limits Corrective Action for Corrective DQI Performance Criteria
Action
Surrogates 2 per sample: |5 Flyorobiphenyl - %Rs must | (1) Prepare again and Analyst, Accuracy /Bias Same as QC
2-Fluorobiphenyl|meet the laboratory limits of ~ [ré@nalyze for confirmation (Department Acceptance Limits.
o-Terphenyl 50-150 for waters and 50-150 |of matrix interference Manager
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SAP Worksheet #29 — Project Documents and Records Table
(UFP-QAPP Manual Section 3.5.1)

Document Where Maintained
Field Documents Field documents will be maintained in the project file located
Field Logbook in the Tetra Tech Tallahassee office.

Field Sample Forms

Chain of Custody Records

Air Bills

Sampling Instrument Calibration Logs
Sampling Notes

Photographs

FTMR Forms

This SAP

HASP

Laboratory Documents Laboratory documents will be included in the hardcopy and
Sample receipt, custody, and tracking record portable documents format deliverables from the laboratory.
Analysis Run logs Laboratory data deliverables will be maintained in the Tetra
Corrective Action forms Tech Tallahassee project file and in long-term data package
Reported field sample results storage at a third-party professional document storage firm.
Reported results for standards, QC checks, and

QC samples Electronic data results will be maintained in a database on a
Raw data password protected Structured Query Language server.
Assessment Findings All assessment documents will be maintained in the
Field Sampling Audit Checklist (if conducted) Tetra Tech Pittsburgh office.

Analytical Audit Checklist (if conducted)
Data Validation Memoranda (includes tabulated data
summary forms)

Reports All reports will be stored in hardcopy in the Tetra Tech
SAR Tallahassee project file and electronically in the server library.

Data Handling and Management - After the field investigation is completed, the field sampling log sheets
will be organized by date and media and placed in the project files. The field logbooks for this project will
be used only for these sites and will also be categorized and maintained in the project files after the
completion of the field program. Project personnel involved in multiple field sampling activities may
maintain multiple field logbooks. When possible, logbooks will be segregated by sampling activity. The
field logbooks will be labeled based on date and activity. The data handling procedures to be followed by
the laboratories will meet the requirements of the technical specification. The electronic data results will
be automatically downloaded into the Tetra Tech database in accordance with proprietary Tetra Tech

processes.

Data Tracking and Control. The Tetra Tech PM (or designee) is responsible for the overall tracking and

control of data generated for the project.

e Data Tracking. Data are tracked from generation to archiving in the Tetra Tech project-specific files.
The Tetra Tech Project Chemist (or designee) is responsible for tracking the samples collected and
shipped to the subcontracted laboratory. Upon receipt of the data packages from the analytical

laboratory, the Tetra Tech Project Chemist will oversee the data validation effort, which includes
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verifying that the data packages are complete and results for all samples have been delivered by the

analytical laboratory.

e Data Storage, Archiving, and Retrieval. The data packages received from the subcontracted
laboratory are tracked in the data validation logbook. After the data are validated, the data packages
are entered into the Tetra Tech CLEAN file system and archived in secure files. The field records
including field logbooks, sample logs, chain-of-custody records, and field calibration logs will be
submitted by the Tetra Tech FOL to be entered into the CLEAN file system prior to archiving in
secure project files. The project files are audited for accuracy and completeness. At the completion
of the Navy contract, the records will be stored by Tetra Tech and eventually handed over to
NAVFAC.

e Data Security. The Tetra Tech project files are restricted to designated personnel only. Records can
only be borrowed temporarily from the project file using a sign-out system. The Tetra Tech Data
Manager maintains the electronic data files. Access to the data files is restricted to qualified

personnel only. File and data backup procedures are routinely performed.

e Electronic Data. All electronic data will be compiled into a NIRIS EDD and loaded into NIRIS.
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Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #30 — Analytical Services Table
(UFP-QAPP Manual Section 3.5.2.3)

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

Backup
Laboratory/
_ . Sample Locations/ Analytical Data Package Laboratory / Organization Organization
Matrix Analytical Group Identification Method Turnaround (name and address, contact (name and
Numbers Time person and telephone number) address, contact
person and
telephone number)
Soil, VOCs (plus TICs) See Worksheet #18 SW-846 8260B 21 calendar Empirical Laboratories, LLC NA
Groundwater, days 621 Mainstream Drive, Suite 270
and Aqueous 1,2-Dibromoethane | See Worksheet #18 SW-846 8011 Nashville, TN 37228
C Samples

Q P SVOCs (including See Worksheet #18 SW-846 8270C Brian Richard

I_lc_)lv(\é level PAHs and 615-345-1113

S) : Extension 249

TAL and Waste OiIl See Worksheet #18 SW-846 6010C,

Metals (including 7470A, and . .

mercury) 7471A brichard@empirlabs.com

PCBs See Worksheet #18 SW-846 8082A

TRPH See Worksheet #18 FL-PRO
Groundwater VOCs — mobile See Worksheet #18 SW-846 8260B Results within Analytical Laboratories of NA

laboratory 24 hours Florida

screening 535 Riverdale Road

Merritt Island, FL 32953

Dale Schamp
321-258-1355

mobilealf@cs.com
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

SAP Worksheet #31 — Planned Project Assessments Table
(UFP-QAPP Manual Section 4.1.1)

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Person(s) Person(s) Person(s)
. Person(s) Responsible Responsible for Responsible for
Responsible for . - I
N - for Responding to Identifying and Monitoring
Organization Performing LS . .
Assessment Frequenc Internal or Performin Assessment Assessment Findings Implementing Effectiveness of
Type q y External Assessmegt (title and (title and Corrective Action Corrective Action
N organizational (title and (title and
organizational A iy o
L affiliation) organizational organizational
affiliation) L L
affiliation) affiliation)
Laboratory Every two External DoD ELAP DoD ELAP Laboratory QA Manager | Laboratory QA Laboratory QA
System Audit* years Accrediting Accrediting Body | or Laboratory Manager, | Manager or Laboratory | Manager or
Body Auditor Empirical Manager, Empirical Laboratory Managetr,
Empirical
Laboratory Every year External FDOH FDOH Laboratory QA Manager | Laboratory QA Laboratory QA
System Audit" (recognized or Laboratory Manager, | Manager or Laboratory | Manager or
NELAP Empirical Manager, Empirical Laboratory Manager,
Accrediting Empirical
Authority)

' Empirical is DoD ELAP and FDOH NELAP accredited for all analytical groups and target analytes required for this project. The DoD ELAP and FDOH NELAP
accreditation letters are included in Appendix D. The NELAP accreditation letter for ALF is included in Appendix C.
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Site Location: Pensacola, FL

SAP Worksheet #32 — Assessment Findings and Corrective Action Responses
(UEP-QAPP Manual Section 4.1.2)

Site Assessment Work Plan

Revision Number: 0

Revision Date: January 2012

o - Nature of Individual(s) Receiving .
Assessment Nature qf |nd|V|dua_1I(s) Notified of Timeframe of | Corrective Action Corrective Action Timeframe
Deficiencies Findings PSR for
Type Documentation (name, title, organization) Notification Response Response Response
' ' Documentation (name, title, organization)
Laboratory Written audit report Marcia McGinnity, Specified by Letter DoD ELAP Accrediting Specified by
SyStem Aud|t Laboratory QAM, Empirica| DoD ELAP Body DoD ELAP
Accrediting Accrediting
Body Body
Laboratory Written audit report Marcia McGinnity, Specified by Letter FDOH Specified by
System Audit Laboratory QAM, Empirical NELAP NELAP
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SAP Worksheet #33 — QA Management Reports Table
(UEP_QAPP Manual Section 4.2)

Site Assessment Work Plan
Revision Number: 0

Revision Date: January 2012

Type of Report

Frequency

(daily, weekly monthly, quarterly,
annually, etc.)

Projected Delivery
Date(s)

Person(s) Responsible
for Report Preparation
(title and organizational affiliation)

Report Recipient(s)
(title and organizational affiliation)

Data Validation Report

Per SDG

Within three weeks of receipt
of laboratory data package

DVM or designee, Tetra Tech

PM and project file, Tetra Tech

Project Monthly Progress
Report

Monthly for duration of project

Monthly

PM, Tetra Tech

Navy RPM, Navy; CLEAN
QAM, Program Manager, and
project file, Tetra Tech

Laboratory QA Report

When significant plan
deviations result from
unanticipated circumstances

Immediately upon detection of
problem (on the same day)

Laboratory PM, Empirical,

PM and project file, Tetra Tech
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

SAP Worksheet #34 — Verification (Step |) Process Table
(UEP-QAPP Manual Section 5.2.1)

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Verification Input

Description

Internal /
External

Responsible for Verification
(name, organization)

Chain-of-custody forms

The Tetra Tech FOL or designee will review and sign the chain-of-custody
form to verify that all samples listed are included in the shipment to the
laboratory and the sample information is accurate. The forms will be signed
by the sampler and a copy will be retained for the project file, the Tetra Tech
PM, and the Tetra Tech Data Validators. See Tetra Tech SOP SA-6.3.

Internal

Sampler and FOL, Tetra Tech

The Laboratory Sample Custodian will review the sample shipment for
completeness, integrity, and sign accepting the shipment. The Tetra Tech
Data Validators will check that the chain-of-custody form was signed/dated by
the Tetra Tech FOL or designee relinquishing the samples and also by the
Laboratory Sample Custodian receiving the samples for analyses.

Internal/

External

1 - Laboratory Sample Custodian,
Empirical
2 - Data Validators, Tetra Tech

SAP Sample Tables/
Chain-of-Custody Forms

Verify that all proposed samples listed in the SAP tables have been collected.

Internal

FOL or designee, Tetra Tech

Sample Log Sheets

Verify that information recorded in the log sheets is accurate and complete.

Internal

FOL or designee, Tetra Tech

SAP/ Field Logs/ Analytical
Data Packages

Ensure that all sampling SOPs were followed. Verify that deviations have
been documented and Measurement Performance Criteria have been
achieved. Particular attention should be given to verify that samples were
correctly identified, that sampling location coordinates are accurate, and that
documentation establishes an unbroken trail of documented chain-of-custody
from sample collection to report generation. Verify that the correct sampling
and analytical methods/SOPs were applied. Verify that the sampling plan
was implemented and carried out as written and that any deviations are
documented.

Internal

PM or designee, Tetra Tech

SAP/ Laboratory SOPs/
Raw Data/ Applicable
Control Limits Tables

Ensure that all laboratory SOPs were followed. Verify that the correct
analytical methods/SOPs were applied. Establish that all method QC
samples were analyzed and in control as listed in the analytical SOPs. If
method QA is not in control, the Laboratory QAM will contact the Tetra Tech
PM via telephone or e-mail for guidance prior to report preparation.

Internal

Laboratory QAM, Empirical

SAP/ Chain-of-Custody
Forms

Check that field QC samples listed in Worksheet #20 were collected as
required.

Internal

FOL or designee, Tetra Tech

Analytical Data Packages

All analytical data packages will be verified internally for completeness by the
laboratory performing the work. The Laboratory QAM will sign the case
narrative for each data package.

Internal

Laboratory QAM, Empirical
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Verification Input

Description

Internal /
External

Responsible for Verification
(name, organization)

EDDs/ Analytical Data
Packages

Each EDD will be verified against the chain-of-custody and hard copy data
package for accuracy and completeness. Laboratory analytical results will be
verified and compared to the electronic analytical results for accuracy.
Sample results will be evaluated for laboratory contamination and will be
qualified for false positives using the laboratory method/preparation blank
summaries. Positive results reported between the DL and the LOQ will be
qualified as estimated. Extraneous laboratory qualifiers will be removed from
the validation qualifier.

External

Data Validators, Tetra Tech

Each data package will be verified for completeness by the Tetra Tech Data
Validator. Missing information will be requested by the Tetra Tech Data
Validator from the Laboratory PM.

External

Data Validators, Tetra Tech

SAP/ Laboratory SOPs/
Raw Data/ Applicable
Control Limits Tables

Ensure that all laboratory SOPs were followed. Verify that the correct
analytical methods/SOPs were applied. Establish that all method QC
samples were analyzed and in control as listed in the analytical SOPs. If
method QA is not in control, the Laboratory QAM will contact the Tetra Tech
PM via telephone or e-mail for guidance prior to report preparation.

Internal

Laboratory QAM, Empirical

TetraTech/TAL-12-006/3383-6.1

113

CTO JM51



Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Sites 103,104, and 105 Bronson Field
Site Location: Pensacola, FL

SAP Worksheet #35 — Validation (Steps lla and Ilb) Process Table
(UFP-QAPP Manual Section 5.2.2) (Figure 37, page 110 UFP-QAPP Manual) (Table 9 UFP-OAPP Manual)

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Step lla/llb

Validation Input

Description

Responsible for Validation
(name, organization)

lla

SAP/ Sample Log
Sheets

Ensure that sample locations are correct and in accordance with the SAP proposed
locations. Document any discrepancies in the final report.

PM, FOL, or designee,
Tetra Tech

lla

Chain-of-Custody
Forms

Ensure that the custody and integrity of the samples was maintained from collection to
analysis and the custody records are complete and any deviations are recorded.
Review that the samples were shipped and store at the required temperature and
sample pH for chemically-preserved samples meet the requirements listed in
Worksheet #19. Ensure that the analyses were performed within the holding times
listed in Worksheet #19.

Project Chemist or Data
Validators, Tetra Tech

lla/llb

SAP/ Laboratory
Data Packages/
EDDs

Ensure that the laboratory QC samples listed in Worksheet #28 were analyzed and that
the Measurement Performance Criteria listed in Worksheet #12 were met for all field
samples and QC analyses. Check that specified field QC samples were collected and
analyzed and that the analytical QC criteria set up for this project were met.

Check the field sampling precision by calculating the RPD for field duplicate samples.
Check the laboratory precision by reviewing the RPD or percent difference values from
laboratory duplicate analyses; MS/MSDs; and LCS/LCSD, if available.

Check that the laboratory recorded the temperature at sample receipt and the pH of the
chemically preserved samples to ensure sample integrity from sample collection to
analysis.

Review the chain-of-custody forms generated in the field to ensure that the required
analytical samples have been collected, appropriate sample identifications have been
used, and correct analytical methods have been applied. The Tetra Tech Data
Validator will verify that elements of the data package required for validation is present,
and if not, the laboratory will be contacted and the missing information will be
requested. Validation will be performed as per Worksheet #36.

Project Chemist or Data
Validators, Tetra Tech

IIb

SAP/ Laboratory
Data Packages/
EDDs

Ensure that the LOQs listed in Worksheet #15 were achieved.

Discuss the impact of matrix interferences or sample dilutions performed because of
the high concentration of one or more other contaminants, on the other target
compounds reported as non-detected.

Summarize deviations from methods, procedures, or contracts in the Data Validation
Report. If possible determine the impact of any deviation from sampling or analytical
methods and SOPs requirements and matrix interferences effect on the analytical
results. Qualify data results based on method or QC deviation and explain all the data
gualifications.

Project Chemist or Data
Validators, Tetra Tech
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field

Site Location: Pensacola, FL

SAP Worksheet #36 — Analytical Data Validation (Steps lla and Ilb) Summary Table
(UFP-QAPP Manual Section 5.2.2.1) (Figure 37, page 110 UFP-QAPP Manual)

Site Assessment Work Plan
Revision Number: 0
Revision Date: January 2012

Step lla/ Ilb

Matrix

Analytical Group

Validation Criteria

Data Validator

(title and organizational
affiliation)

lla and llIb

Soil, Groundwater,
and Aqueous QC
Samples

VOC:s (including TICs),
1,2-dibromoethane,
SVOCs (including low
level PAHs and TICs),
PCBs, and TRPH

Data validation will be performed using
criteria for SW-846 Methods 8260B, 8011,
8270C, 8082A, and FL-PRO listed in
Worksheets #12, #15, #24, and #28, and
the current DoD QSM. The logic outlined
in “USEPA Contract Laboratory Program
National Functional Guidelines for Organic
Data Review” (USEPA, October 1999) will
be used to apply qualifiers to data to the
extent possible.

Data Validation Specialist, Tetra
Tech

lla and llIb

Soil, Groundwater,
and Aqueous QC
Samples

TAL and Waste Oil
Metals (including
mercury)

Data validation will be performed using
criteria for SW-846 Methods 6010C,
7470A, and 7471A listed in Worksheets
#12, #15, #24, and #28, and the current
DoD QSM. The logic outlined in “USEPA
Contract Laboratory Program National
Functional Guidelines for Inorganic Data
Review” (USEPA, October 2004) will be
used to apply qualifiers to data to the
extent possible.

Data Validation Specialist, Tetra
Tech

Mobile laboratory VOCs data reports will not be validated.
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Project-Specific Sampling and Analysis Plan Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: January 2012

SAP Worksheet #37 — Usability Assessment
(UEP-QAPP Manual Section 5.2.3)

DATA USABILITY ASSESSMENT

The usability of the data directly affects whether project objectives can be achieved. The following
characteristics will be evaluated at a minimum. The results of these evaluations will be included in the
project report. The characteristics will be evaluated for multiple concentration levels if the evaluator
determines that this is necessary. To the extent required by the type of data being reviewed, the
assessors will consult with other technically competent individuals to render sound technical

assessments of the following DQI characteristics:

Completeness
For each matrix that was scheduled to be sampled, the Tetra Tech FOL acting on behalf of the Project

Team will prepare a table listing planned samples/analyses to collected samples/analyses. If deviations
from the scheduled sample collection or analyses are identified, the Tetra Tech PM and risk assessor
will determine whether the deviations compromise the ability to meet project objectives. If deviations
may compromise attainment of the objectives, the Tetra Tech PM will consult with the Navy RPM and
other Project Team members, as necessary (determined by the Navy RPM), to develop appropriate

corrective actions.

Precision

The Tetra Tech Project Chemist acting on behalf of the Project Team will determine whether precision
goals for field duplicates and laboratory duplicates were met. This will be accomplished by comparing
duplicate results to precision goals identified in Worksheets #12 and #28. This will also include a
comparison of field and laboratory precision with the expectation that laboratory duplicate results will be
no less precise than field duplicate results. If the goals are not met, or data have been flagged as

estimated (J qualifier), limitations on the use of the data will be described in the project report.

Accuracy
The Tetra Tech Project Chemist acting on behalf of the Project Team will determine whether the

accuracy/bias goals were met for project data. This will be accomplished by comparing percent
recoveries of LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in
Worksheet #28. This assessment will include an evaluation of field and laboratory contamination;
instrument calibration variability; and analyte recoveries for surrogates, MS, and LCSs. If the goals are

not met, limitations on the use of the data will be described in the project report.
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Project-Specific Sampling and Analysis Plan Site Assessment Work Plan
Site Name/Project Name: Sites 103,104, and 105 Bronson Field Revision Number: 0
Site Location: Pensacola, FL Revision Date: January 2012

Bias of the qualified results and a description of the impact of identified non-compliances on a specific

data package or on the overall project data will be described in the project report.

Representativeness

A project scientist identified by the Tetra Tech PM and acting on behalf of the Project Team will
determine whether the data are adequately representative of intended populations, both spatially and
temporally. This will be accomplished by verifying that samples were collected and processed for
analysis in accordance with the SAP, by reviewing spatial and temporal data variations, and by
comparing these characteristics to expectations. The usability report will describe the
representativeness of the data for each matrix and analytical fraction. This will not require quantitative
comparisons unless professional judgment of the project scientist indicates that a quantitative analysis

is required.

Comparability
The Tetra Tech Project Chemist acting on behalf of the Project Team will determine whether the data

generated under this project are sufficiently comparable to historical site data generated by different
methods and for samples collected using different procedures and under different site conditions. This
will be accomplished by comparing overall precision and bias among data sets for each matrix and
analytical fraction. This will not require quantitative comparisons unless the Tetra Tech Project Chemist

indicates that such quantitative analysis is required.

Sensitivity

The Tetra Tech Project Chemist acting on behalf of the Project Team will determine whether project
sensitivity goals listed in Worksheet #15 are achieved. The overall sensitivity and quantitation limits
from multiple data sets for each matrix and analysis will be compared. If sensitivity goals are not
achieved, the limitations on the data will be described. The Tetra Tech Project Chemist will enlist the

help of the project risk assessor to evaluate deviations from planned sensitivity goals.

Project Assumptions and Data Outliers

The Tetra Tech PM and designated team members will evaluate whether project assumptions are valid.
This will typically be a qualitative evaluation but may be supported by quantitative evaluations. The

type of evaluation depends on the assumption being tested.
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Describe the evaluative procedures used to assess overall measurement error associated with

the project:

After completion of the data validation, the data and data quality will be reviewed to determine whether
sufficient data of acceptable quality are available for decision making. In addition to the evaluations
described above, a series of inspections and statistical analyses will be performed to estimate these
characteristics. The statistical evaluations will include simple summary statistics for target analytes,
such as maximum concentration, minimum concentration, number of samples exhibiting non-detected
results, number of samples exhibiting positive results, and the proportion of samples with detected and
non-detected results. The Project Team members identified by the Tetra Tech PM will assess whether
the data collectively support the attainment of project objectives. The Project Team will consider
whether any missing or rejected data have compromised the ability to make decisions or to make the
decisions with the desired level of confidence. The data will be evaluated to determine whether missing
or rejected data can be compensated by other data. Although rejected data will generally not be used,
there may be reason to use the data in a weight of evidence argument, especially when the missing or
rejected data supplement other data that have not been rejected. If rejected data are used, the use will

be supported by technically defensible rationales.

For statistical comparisons and mathematical manipulations, non-detected values will be represented
by a concentration equal to one-half the sample-specific reporting limit. Duplicate results (original and
duplicate) will not be averaged for the purpose of representing the range of concentrations. However,
the average of the original and duplicate samples will be used to represent the concentration at a

particular sampled location.

Identify the personnel responsible for performing the usability assessment:

The Tetra Tech PM, Project Chemist, FOL, and Project Scientist will be responsible for conducting the
listed data usability assessments. The data usability assessment will be reviewed with the Navy RPM,
Tetra Tech PM, the USEPA RPM, and the FDEP RPM. If deficiencies affecting the attainment of
project objectives are identified, the review will take place either in a face-to-face meeting or in a
teleconference depending on the extent of identified deficiencies. If no significant deficiencies are
identified, the data usability assessment will simply be documented in the project report and reviewed

during the normal document review cycle.
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Describe the documentation that will be generated during usability assessment and how
usability assessment results will be presented so that they identify trends, relationships

(correlations), and anomalies:

The data will be presented in tabular format including data qualifications such as estimation (J, UJ) or
rejection (R). Written documentation will support the non-compliance estimated or rejected data results.
The project report will identify and describe the data usability limitations and suggest re-sampling or
other corrective actions, if necessary.
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Preliminary Assessment, 1992 - Overview

Three areas of environmental concern were identi

Fire fighting training area (Site 100), machine gun butt
hill (Site 102), and aircraft fuel system (Site 103).

Aviation gasoline (AVGAS) was used more than any
other hazardous material.

Used solvent and oil was the majority of the generated
hazardous waste.

Toluene, carbon tetrachloride, and trichloroethene were a
few of the solvents used.

85 underground storage tanks (UST) were identified.

All but 35 USTs were contracted to be removed.
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Preliminary Assessment, 1992 — Site 103

Contains an aircraft fuel distribution system:. ﬂ
5 underground storage tanks (UST)

Four USTs - 25,000 gallon for AVGAS

One UST — 15,000 gallon for AVGAS
56 gasoline service pits for refueling airplanes

PA noted tanks and service pits were scheduled for
removal.

5,500 feet of gasoline fuel lines abandoned in place
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Preliminary Assessment, 1992 — Site 104

Site 104 was not identified in PA as an area ot co_nm

Former location of hangar 1103 and 1104, adjacent to
Runways 9 and 18.

Maintenance shops, kerosene tanks, lubricant oil tanks,
and waste oil tanks were located at both hangars.

Solvents, fuels, oils, and aircraft cleaners were used at
and around the hangar.

Liquid materials spilled or placed on a concrete pad may
have been washed into the grass during periods of
precipitation or when the pad was washed down.

Approximately 1000 Ibs of waste may have been
released.
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Preliminary Assessment, 1992 — Site 105

Site 105 was not identified in PA as an area of confﬂ
PA identifies tank 1156 as a 2000 gallon gasoline tank:

1951 figure identifies structure 1156, garage, and a
battery house.

Current aerial photos indicate structures are no longer on

site.

Currently used as storage in support of the current
recreational activities.

TETRA TECH




Conceptual Site Model

o
o
1
2
o
o
o
o

~

Subsurface soil 0.5 feet to 40 feet bgs
Groundwater estimated 10 feet bgs

Fine to Medium Sand and Silty Sands

Potential Exposure Pathways and Receptors LEGEND

- - Water Table * Native Trees
Current and Future Adult Current and Future Future Construction Hypothetical Future Installation
and Adolescent Maintenance Workers Workers Residents Boundry . Native Grasses

Trespassers/ Recreational Dermal contact with and Dermal contact with and Dermal contact with and

Users
Dermal contact with and
incidental ingestion of soil
and inhalation of soil and
inhalation of dust.

incidental ingestion of soil
and inhalation of dust.

incidental ingestion of sail
and inhalation of soil and
inhalation of dust.

incidental ingestion of soil
and inhalation of dust.
Ingestion and inhalation of
groundwater.

Stream

Site Boundry m‘*k'ﬂ Wetland
Outlying Landing

Field

below ground surface
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Problem Statement

A Site Assessment (SA) must be conducted to deterr?l.lm

If contaminants of potential concern (COPCSs) are
present in surface soil, subsurface soil, and groundwater
that exceed project action limits (PALS)

the nature and extent of COPCs at Sites 103, 104, and
105

Data gathered from this investigation will be presented in
the SA Report and used by the Project Team to determine
the path forward for each Site.

TETRA TECH




Information Inputs
Flame lonization Detector (FID)/Photo lonization ﬂ
Detector (PID) data

Groundwater field parameters: dissolved oxygen,
temperature, oxidation reduction potential, pH, and
turbidity

Soil and Groundwater Chemical data: TCL VOCs, TCL

SVOCs, PAHs, TCL Pesticides, TCL PCBs, TAL Metals,
and TRPHs

Groundwater level measurements

TETRA TECH
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Information Inputs cont’d

Soil PALs:

FDEP Residential SCTLs

FDEP Industrial SCTLs

USEPA Regional Screening Levels
Groundwater PALS:

FDEP GCTLs

USEPA Tap Water Screening Levels
USEPA MCLs

TETRA TECH
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Study Area Boundaries - Horizontal
The horizontal boundary Is defined for each Sité aé-“
described below:

Site 103 - general vicinity of the Bronson Field Flight
line and the aircraft fuel distribution system

Site 104 - general vicinity Bronson Field Hangars
1103 and 1104

Site 105 - general vicinity of Bronson Field Parts
Yard

Horizontal boundaries at Sites 103,104 and 105 may
expand based on the results of this investigation.

TETRA TECH

12




Study Area Boundaries - Vertical

Groundwater

the shallow and deep portions of the aquifer to
approximately 40 feet bls

Solls — Site 103

surface soil from 0-2 ft bls

e

subsurface soil from 2 ft bls to a depth of approximately

15 feet bls
Soils — Site 104 and 105
surface soil from 0-0.5 ft bls

surface soil from 0.5-2 ft bls

subsurface soil from 2 ft bls to a depth of approximately

15 feet bls

Tt

TETRA TECH
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Analytic Approach: COPC Decision Rule

For each target analyte in each investigated meditum; i! H
maximum measured chemical concentration does not
exceed its PAL, then exclude the chemical from further
consideration.

For each target analyte in each investigated medium, If the
maximum measured chemical concentration exceeds Its
PAL, then retain the chemical as a COPC.

TETRA TECH
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Analytic Approach: Delineation Decision Rule

If the measured surface soil, subsurface solil, and !
groundwater chemical concentrations are sufficient to
delineate the extent of contamination in those media, then

stop collecting data.

If the data are not sufficient to determine the extent of
surface solil, subsurface soll, and groundwater
contamination, then conduct another phase of field
sampling to delineate COPCs in each medium.

TETRA TECH
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Analytic Approach: Risk Based Corrective Action

Once the COPCs have been identified and delineém
the investigation is complete, the data will be evaluatechin
accordance with FDEP 62-780, F.A.C. Risk Based
Corrective Action (RBCA) process to determine an
appropriate Risk Management Option (RMO).

Groundwater at Sites 103, 104, and 105

If the maximum measured chemical concentration of a
COPC is less than its GCTL then proceed to NFA without
Institutional Controls. Otherwise the project team will
consider risk to site personnel and remedial alternatives
In a RAP.

TETRA TECH
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Analytic Approach: Risk Based Corrective Action

Soils at Site 103 and 104 § ﬂ

Decision Rule #1

If the maximum measured chemical concentration of
a COPC is less than its Residential SCTL then
proceed to NFA without Institutional Controls.
Otherwise proceed to Rule #2.

Decision Rule #2

If the maximum measured chemical concentration of
a COPC is less than its Industrial SCTL then proceed
to NFA with Institutional Controls. Otherwise the
project team will consider risk to site personnel and
remedial alternatives in a RAP.

'It TETRA TECH
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Analytic Approach: Risk Based Corrective Action

Soils at Site 105 _ ﬂ

Decision Rule #1

If a COPCs 95% UCL concentration Is less than its
Residential SCTL and soil concentrations are less
than the leachability-based SCTL, then proceed to
NFA without Institutional controls. Otherwise proceed

to Rule #2

Decision Rule #2

If a COPCs 95% UCL concentration is less than its
Industrial SCTL then proceed to NFA with Institutional
controls. Otherwise the project team will consider risk
to site personnel and remedial alternatives in a RAP.

'It TETRA TECH
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Data Collection Plan: DPT Investigation

Field screening methods will be used during the firs_t'“
phase of sampling to determine the Initial vertical and

horizontal extent of potential contamination in
groundwater and soil.

DPT soil and groundwater samples will be collected.
Soils will be screened with a FID/PID and visual

iInspection (oily residue). Two samples will be collected
from each interval based on screening

TETRA TECH
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Data Collection Plan: DPT Investigation cont’d
Site 103 Solil samples will be analyzed for VOCS,

SVOCs (including PAHSs), waste oil group metals, and
TRPH.

Site 104 and 105 soil samples will be analyzed for
VOCs, SVOCs (including PAHS), Pesticides, PCBs,
metals, and TRPH.

Groundwater samples will be analyzed for VOCs by an
on-site mobile laboratory (10% to fixed based lab for
confirmation)

TETRA TECH
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Proposed Sample Locations

Site 103 — 44 borings
88 soll samples

44 groundwater
samples

Site 104 — 48 borings
96 soll samples

48 groundwater
samples

Legend
Proposed Boring Location

Total of 9 groundwater [

Road

samples to a fixed

Fuel Line
B usT

based lab. L Hanger
| Building
D Site Boundary

TETRA TECH
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Proposed Sample Locations cont’'d

Site 105 — 20 boring

40 soil samples

20 groundwater
samples

Total of 2 groundwater
samples to a fixed
based lab.

Legend

@ Proposed Boring Location
Road
[ Building
[ site Boundary

@ TETRA TECH
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Analytic Approach — Permanent Monitoring Wells

Based on the results of the DPT groundwater '
iInvestigation, new monitoring wells will be installed during
a second phase of sampling.

New permanent monitoring wells
Site 103 — 22 shallow and 3 deep monitoring wells

Site 104 — 24 shallow and 3 deep monitoring wells

Site 105 — 10 shallow and 3 deep monitoring wells

TETRA TECH
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Analytic Approach — Permanent Monitoring Wells cont’'d

Site 103 groundwater samples will be analyzed for | I
VOCs, SVOCs (including PAHS), waste oll group
metals, and TRPH.

Site 104 and 105 groundwater samples will be

analyzed for VOCs, SVOCs (including PAHS),
Pesticides, PCBs, metals, and TRPH.

TETRA TECH
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Questions?
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Tetra Tech NUS, Inc.
Memorandum

Bronson Field DQO Meeting
May 19, 2011
Date: May 19, 2011
Time: 10:30 am
Call-in Number and code: 866/692-5721 1802299%#
Purpose: This teleconference was held to discuss DQO at Bronson Field

Participants:

Patty Marajh-Whittemore, NAVFAC SE
Ken Bowers, NAVFAC -Atlantic

Greg Campbell, NAS PWD

David Grabka, FDEP

Gerry Walker, Tetra Tech

Frank Lesesne, Tetra Tech

Amber lgoe, Tetra Tech

Peggy Churchill, Tetra Tech

Tom Deck, Tetra Tech

Kelly Carper, Tetra Tech

PowerPoint Presentation

Background Section presented by Tom Deck

Q: What is the box located at the north end of the flight line?
A: PA identified it as USTSs.

Q: Is the machine gun butt area part of the MMRP site?
A: It was a CERCLA RI Site, but has received a NFA.

Q: Is there a Site 101?
A: No, there was no Site identified as 101 in the PA.

Q: Did the gasoline service pits use AVGAS?
A: Yes

Q: Does roundwater tends to flow to Perdido Bay?
A: Overall it tends to flow towards Perdido Bay; however there are some localized drainage
features to the South.

Q: Where are the possible releases?

A: Releases could have occurred at the USTs, the bowsers, along the pipeline and from historic
activities at the hangars. Site 105 also has potential releases from the former gasoline tank and
battery storage. The assumption is groundwater is approximately 10 feet below land surface.
Exposure standards will be based on FDEP’s 62-770 and 62-780 guidance and exposure



Tetra Tech NUS, Inc.
Memorandum

scenarios will be: current and future trespassers, current and future maintenance workers,
future construction and future residential.

Q: What type of recreational activities are currently ongoing at Bronson?

A: The moral and welfare group is currently housed at the facility, there is Frisbee golf area, the
field is used for model aircraft enthusiasts and the Santa Rosa County Sheriff's Department
uses the area for training.

Q: Is the pipeline still present?
A: Yes and the bowser as intact as well.

Q: Is Site 105 being used for equipment storage?

A: Yes, the morale and welfare group currently stores equipment and historically it was a garage
and battery storage area. The Santa Rosa County Sheriff's Department also currently has a
storage area at Site 104.

Q: What are the historic use timeframes for the three sites?
A: The base was established in 1942 and closed shortly after WWII.

Problem Statement Section presented by Peggy Churchill

Q: Are the full suite of constituents being run at all 3 Sites?
A: The following list of constituents was developed for the 3 Sites

Site 103 Flight line

--TCL VOCs (TICs included), TCL sVOCs (PAHs and TICs included), TCL PCBs, waste oil
group metals (Table C 62-770) and TRPH. For the time being, the same analyte list will be used
for both soil and groundwater; the soil data will be reviewed to see if analytes can be eliminated
(eg PCBs) or reduced (e.g metals) for groundwater sampling event(s).

Site 104

--TCL VOCs (TICs included), TCL sVOCs (PAHs and TICs included), TCL PCBs, TAL metals
and TRPH. As long as the hangars weren’t used for mosquito control or there was evidence in
the PA pesticides were stored in the hangars, pesticides can be removed from the analyte list.
The TAL metals will be analyzed during the first round; if any of metals from the TAL list are not-
detected then the list can be reduced. For the time being, the same analyte list will be used for
both soil and groundwater; the soil data will be reviewed to see if analytes can be eliminated (eg
PCBs) or reduced (e.g metals) for groundwater sampling event(s).

Site 105

--TCL VOCs (TICs included), TCL sVOCs (PAHs and TICs included), TCL PCBs, TAL metals
and TRPH. The TAL metals will be analyzed during the first round; if any of metals from the
TAL list are not-detected then the list can be reduced. For the time being, the same analyte list
will be used for both soil and groundwater; the soil data will be reviewed to see if analytes can
be eliminated (eg PCBs) or reduced (e.g metals) for groundwater sampling event(s).

Slide 11:
--FDEPs leachability to groundwater will be added to the list.
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Slide 14: Decision Rule:
--The statement “If analytes are not above SCTLs or leachability to groundwater in soil they will
not be analyzed in groundwater” will be added.

Slide 15:
--Delineation will be removed from the decision rule at this time. The vertical and horizontal
component will be listed as an objective.

Slide 16:
--If there are no exceedances for groundwater, then NFA will be recommended
--The use of “A COC” will be changed to all target analytes

Slide 17:
--FDEP regulations for RMOs will be referred to in the UFP-SAP.

Data Collection Plan presented by Frank Lesesne

--It was suggested that Site 103 will also need OVA headspace in addition to the PID/FID
screening

Slide 19

Q: When collecting groundwater samples with the DPT, do we need to send 10% of the
samples (9 samples) to fixed based lab for confirmation?

A: Yes. The mobile lab will be analyzing DPT screening the groundwater samples for volatiles
only, a determination will be made on the analyte list for the confirmation samples that will be
sent to the fixed base laboratory.

Slide 20:

Q: Do we need to get a variance to collect samples every 200 feet instead of every 20 feet?
A: It will depend on whether or not the tanks/lines have been properly closed and if inspectors
have signed off on the closure. Based on the current information, we would probably need to
perform closure using an alternate procedure. David Grabka will speak with the petroleum
group at FDEP.

Questions/End of Meeting Discussion:

--The decision for the well placement will be decided after the soil and DPT groundwater
screening data is obtained; wells can be shifted from one Site to another if necessary and the
well depths are subject to change. The Partnering Team will make the determination
collectively after reviewing all of the analytical data.

--Site tour scheduled for May 23" 2011 3:30 (CST).
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to specify a consistent sample nomenclature
system that will facilitate subsequent data management in a cost-effective manner. The sample
nomenclature system has been devised such that the following objectives can be attained:

Sorting of data by matrix

Sorting of data by depth

Maintenance of consistency (field, laboratory, and database sample numbers)
Accommodation of all project-specific requirements

Accommodation of laboratory sample number length constraints (maximum of 20 characters)

2.0 SCOPE

The methods described in this SOP shall be used consistently for all projects requiring electronic data.
Other contract- or project-specific sample homenclature requirements may also be applicable.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Program Manager - It shall be the responsibility of the Project Manager (or designee) to inform contract-
specific Project Managers (PMs) of the existence and requirements of this SOP.

Project Manager - It shall be the responsibility of the PM to determine the applicability of this SOP based
on: (1) program-specific requirements and (2) project size and objectives. It shall be the responsibility of
the PM (or designee) to ensure that sample nomenclature requirements are thoroughly specified in the
relevant project planning document (e.g., sampling and analysis plan) and are consistent with this SOP if
relevant. It shall be the responsibility of the PM to ensure that the FOL is familiar with the sample
nomenclature system.

Field Operations Leader (FOL) - It shall be the responsibility of the FOL to ensure that all field
technicians or sampling personnel are thoroughly familiar with this SOP and the project-specific sample
nomenclature system. It shall be the responsibility of the FOL to ensure that the sample nomenclature
system is used during all project-specific sampling efforts.

General personnel qualifications for sample nomenclature activities in the field include the following:
e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

e Familiarity with appropriate procedures for field documentation, handling, packaging, and shipping.

019611/P
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5.0

51

PROCE

DURES

INTRODUCTION

The sample identification (ID) system can consist of as few as eight but not more than 20 distinct alpha-
numeric characters. The sample ID will be provided to the laboratory on the sample labels and chain-of-

custody forms.

follows, where "A" indicates "alpha," and "N" indicates "numeric":

The basic sample ID provided to the laboratory has three segments and shall be as

3

AorN
or 4 Characters

AAA
2 or 3 Characters

AorN
3to 6 Characters

Site ldentifier

Sample Type

Sample Location

Additional segments may be added as needed. For example:

1)

)

Soil and sediment sample ID

AorN AAA AorN NNNN
3 or 4 Characters 2 or 3 Characters 3to 6 Characters 4 Characters
Site identifier Sample type Sample location Sample depth

Aqueous (groundwater or surface water) sample ID

3 or 4 Characters

AorN

AAA
2 or 3 Characters

AorN
3 to 6 Characters

NN
2 Characters

-A
1 Character

Site identifier

Sample type

Sample location

Round number Filtered sample only

©)

Biota sample ID

AorN AAA AorN AA NNN
3 or 4 Characters 2 or 3 Characters 3to 6 Characters 2 Characters 3 Characters
Site identifier Sample type Sample location Species Sample group
identifier number

5.2

SAMPLE IDENTIFICATION FIELD REQUIREMENTS

The various fields in the sample ID include but are not limited to the following:

Site identifier
Sample type
Sample location
Sample depth

Sampling round number

Filtered
Species identifier

Sample group humber

019611/P
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The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a
mixture of alpha and numeric characters may be used). A site number is necessary because many
facilities/sites have multiple individual sites, Solid Waste Management Units (SWMUs), Operable Units
(OUs), etc. Several examples are presented in Section 5.3 of this SOP.

The sample type must be a two- or three-character alpha field. Suggested codes are provided in
Section 5.3 of this SOP.

The sample location must be at least a three-character field but may have up to six characters (alpha,
numeric, or a mixture). The six characters may be useful in identifying a monitoring well to be sampled or
describing a grid location.

The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment
sample is collected. The first two numbers of the four-number code specify the top interval, and the third
and fourth specify the bottom interval in feet bgs of the sample. If the sample depth is equal to or greater
than 100, then only the top interval would be represented and the sampling depth would be truncated to
three characters. The depths will be noted in whole numbers only; further detail, if needed, will be
recorded on the sample log sheet or boring log, in the logbook, etc.

A two-digit round number will be used to track the number of aqueous samples collected from a particular
aqueous sample location. The first sample collected from a location will be assigned the round identifier
01, the second 02, etc. This applies to both existing and proposed monitoring wells and surface water
locations.

Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field
segment. No entry in this segment signifies an unfiltered (total) sample.

The species identifier must be a two-character alpha field. Several suggested codes are provided in
Section 5.3 of this SOP.

The three-digit sample group number will be used to track the number of biota sample groups (a particular
group size may be determined by sample technique, media type, the number of individual caught, weight
issues, time, etc.) by species and location. The first sample group of a particular species collected from a
given location will be assigned the sample group number 001, and the second sample group of the same
species collected from the same location will be assigned the sample group number 002.

5.3 EXAMPLE SAMPLE FIELD DESIGNATIONS

Examples of each of the fields are as follows:

Site identifier - Examples of site numbers/designations are as follows:

A0l - Area of Concern (AOC) 1

125 - SWMU 125

000 - Base- or facility-wide sample (e.g., upgradient well)
BBG - Base background

The examples cited are only suggestions. Each PM (or designee) must designate appropriate (and
consistent) site designations for their individual project.

Sample type - Examples of sample types are as follows:

AH - Ash Sample

019611/P

Tetra Tech NUS, Inc.



Subject

SAMPLE NOMENCLATURE

Number

CT-04

Page
50f 7

Revision

2

Effective Date

03/09/09

Sample location - Examples of the location field are as follows:

Species identifier - Examples of species identifier are as follows:

AS -
BM -
BSB -
BSF -
cP -
cs -
DS -
DU -
FP -
IDW -
LT -
MW -
OF -
RW -
SB -
SD -
sc -
SG -
sL -
SP -
ss -
ST -
SW -
™ -
W -
wC -
WP -
WS -
WW -

001
N32E92
D096

54

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU
16 for a filtered sample would be designated as 016MW00101-F.

The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at
Site 23 for an unfiltered sample would be designated as 023MWC20P202.

The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would

BC
GB
CO
SB

EXAMPLES OF SAMPLE NOMENCLATURE

Air Sample

Building Material Sample

Biota Sample Full Body

Biota Sample Fillet

Composite Sample

Chip Sample

Drum Sample

Dust Sample

Free Product
Investigation-Derived Waste Sample
Leachate Sample

Monitoring Well Groundwater Sample
Outfall Sample

Residential Well Sample

Soil Boring Sample

Sediment Sample

Scrape Sample

Soil Gas Sample

Sludge Sample

Seep Sample

Surface Soil Sample

Storm Sewer Water Sample
Surface Water Sample

Test Pit Sample

Temporary Well Sample

Well Construction Material Sample
Wipe Sample

Waste/Solid Sample

Wastewater Sample

- Monitoring well 1
- Grid location 32 North and 92 East

- Investigation-derived waste drum number 96

- Blue Crab
- Blue Gill

- Corn

- Soybean

be designated as 130SW00102.

019611/P
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A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot
interval would be designated as 032SSN32E920002.

A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be
designated as 032SB0030405.

A sediment sample collected at SWMU 19 from O to 6 inches at location 14 would be designated as
019SD0140001. The sample data sheet would reflect the precise depth at which this sample was
collected.

During biota sampling for full-body analysis, the first time a minnow trap was checked at grid location A25
of SWMU 1415, three small blue gills were captured, collected, and designated with the sample ID of
1415BSBA25BG001. The second time blue gill were collected at the same location (grid location A25 at
SWMU 1415), the sample ID would be 1415BSBA25BG002.

Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment.
The "F" used for a filtered aqueous sample is preceded by a dash (-F).

5.5 FIELD OA/QC SAMPLE NOMENCLATURE

Field Quality Assurance (QA)/Quality Control (QC) samples are designated using a different coding
system. The QC code will consist of a three- to four-segment alpha-numeric code that identifies the
sample QC type, the date the sample was collected, and the number of this type of QC sample collected
on that date.

AA NNNNNN NN -F
QC type Date Sequence number Filtered
(per day) (aqueous only, if needed)

The QC types are identified as:

TB = Trip Blank

RB = Rinsate Blank (Equipment Blank)
FD = Field Duplicate

AB = Ambient Conditions Blank

WB = Source Water Blank

The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be
0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date,
and type will be recorded on the routine sample log sheets and will document the location of the duplicate
sample (sample log sheets are not provided to the laboratory). Documentation for all other QC types (TB,
RB, AB, and WB) will be recorded on the QC Sample Log Sheet (see SOP SA-6.3, Field Documentation).

5.6 EXAMPLES OF FIELD QA/QC SAMPLE NOMENCLATURE

The first duplicate of the day for a filtered groundwater sample collected on June 3, 2000, would be
designated as FD06030001-F.

The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003, would
be designated as FD11170303.

019611/P Tetra Tech NUS, Inc.
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The first trip blank associated with samples collected on October 12, 2000, would be designated as

TB10120001.

The only rinsate blank collected on November 17, 2001, would be designated as RB11170101.

6.0

Any deviation from this SOP must be addressed in detail in the site-specific planning documents.

DEVIATIONS

019611/P
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1.0 PURPOSE

The purpose of this document is to specify a consistent procedure for the quality assurance review of
electronic and hard copy databases. This SOP outlines the requirements for establishment of a Database
Record File, Quality Assurance review procedures, and documentation of the Quality Assurance Review
Process.

2.0 SCOPE

The methods described in this Standard Operating Procedure (SOP) shall be used consistently for all
projects managed by Tetra Tech NUS (TtNUS).

3.0 GLOSSARY

Chain-of-Custody Form - A Chain-of-Custody Form is a printed form that accompanies a sample or a
group of samples from the time of sample collection to the laboratory. The Chain-of-Custody Form is
retained with the samples during transfer of samples from one custodian to another. The Chain-of-
Custody Form is a controlled document that becomes part of the permanent project file. Chain-of-Custody
and field documentation requirements are addressed in SOP SA-6.1.

Electronic Database - A database provided on a compact laser disk (CD). Such electronic databases will
generally be prepared using public domain software such as DBase, RBase, Oracle, Visual FoxPro,
Microsoft Access, Paradox, etc.

Hardcopy Database - A printed copy of a database prepared using the software discussed under the
definition of an electronic database.

Form 1 - A printed copy of the analytical resulis for each sample.

Sample Tracking Summary - A printed record of sample information including the date the samples were
collected, the number of samples collected, the sample matrix, the laboratory to which the samples were
shipped, the associated analytical requirements for the samples, the date the analytical data were
received from the laboratory, and the date that validation of the sample data was completed.

4.0 RESPONSIBILITIES

Database Records Custodian - It shall be the responsibility of the Database Records Custodian to
update and file the Sample Tracking Summaries for all active projects on a weekly basis. It shall be the
responsibility of the Database Records Custodian to ensure that the most recent copies of the Sample
Tracking Summaries are placed in the Database Records file. It shall be the responsibility of the
Database Records Custodian to ensure that a copy of all validation deliverables is provided to the Project
Manager (for placement in the project file). It shall be the responsibility of the Database Records
Custodian to ensure that photocopies of all validation deliverables and historical data and reports (as
applicable) are placed in the Database Records file.

Data Validation Coordinator - It shall be the responsibility of the Data Validation Coordinator (or
designee) to ensure that the Sample Tracking Summaries are maintained by the Database Records
Custodian. It shall be the responsibility of the Data Validation Coordinator (or designee) to ensure that
photocopies of all data validation deliverables are placed in the applicable Database Records file by the
Database Records Custodian.
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Earth Sciences Department Manager - It shall be the responsibility of the Earth Sciences Department
Manager (or equivalent) to ensure that all field personnel are familiar with the requirements of this
Standard Operating Procedure (specifically Section 5.5).

FOL - It shall be the responsibility of the FOL (FOL) of each project to ensure that all field technicians or
sampling personnel are thoroughly familiar with this SOP, specifically regarding provision of the Chain-of-
Custody Forms to the Database Records Custodian. Other responsibilities of the FOL are described in
Sections 5.4 and 5.5.

Management Information Systems (MIS) Manager - It shall be the responsibility of the MIS Manager to
ensure that copies of original electronic deliverables (CDs) are placed in both the project files and the
Database Records File. It shall be the responsibility of the MIS Manager (or designee) to verify the
completeness of the database (presence of all samples) in both electronic and hardcopy form in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that Quality Assurance
Reviews are completed and are attested to by Quality Assurance Reviewers. It shall be the responsibility
of the MIS Manager to ensure that records of the Quality Assurance review process are placed in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that both electronic
and hardcopy forms of the final database are placed in both the project and the Database Record File. It
shall be the responsibility of the MIS Manager to ensure that data validation qualifiers are entered in the
database.

Furthermore, it shall be the responsibility of the MIS Manager to participate in project planning at the
request of the Project Manager, specifically with respect to the generation of level of effort and schedule
estimates. To support the project planning effort, the MIS Manager shall provide a copy of the MIS
Request From included as Attachment A to the project manager. It shall be the responsibility of the MIS
Manager to generate level of effort and budget estimates at the time database support is requested if a
budget does not exist at the time of the request. The MIS Request Form shall be provided to the Project
Manager at the time of any such requests. |t shall be the responsibility of the MIS Manager to notify the
Project Manager of any anticipated level of effort overruns or schedule noncompliances as soon as such
problems arise along with full justification for any deviations from the budget estimates (provided they
were generated by the MIS Manager). It shall be the responsibility of the MIS Manager to document any
changes to the scope of work dictated by the Project Manager, along with an estimate of the impact of the
change on the level of effort and the schedule.

Program/Department Managers - It shall be the responsibility of the Department and/or Program
Managers (or designees) to inform their respective department's Project Managers of the existence and
requirements of this SOP.

Project Manager - It shall be the responsibility of each Project Manager to determine the applicability of
this SOP based on: (1) program-specific requirements, and (2) project size and objectives. It shall be the
responsibility of the Project Manager (or designee) to ensure that the FOL. is familiar with the requirements
regarding Chain-of-Custody Form provision to the Database Records Custodian. It shall be the
responsibility of the Project Manager (or designee) to determine which, if any, historical data are relevant
and to ensure that such data (including all relevant information such as originating entity, sample
locations, sampling dates, etc.) are provided to the Database Records Custodian for inclusion in the
Database Records File. It shall be the responsibility of the Project Manager to obtain project planning
input regarding the level of effort and schedule from the MIS Manager. It shall be the responsibility of the
Project Manager to complete the database checklist (Attachment A) to support the level of effort and
schedule estimate and to facilitate database preparation and subroutine execution.

Risk Assessment Department Manager - It shall be the responsibility of the Risk Assessment
Department Manager to monitor compliance with this Standard Operating Procedure, to modify this SOP
as necessary, and to take corrective action if necessary. Monitoring of the process shall be completed on
a quarterly basis.
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Quality Assurance Reviewers - It shall be the responsibility of the Quality Assurance Reviewers to verify
the completeness of the sample results via review of the Chain-of-Custody Forms and Sample Tracking
Summaries. It shall be the responsibility of the Quality Assurance Reviewers to ensure the correctness of
the database via direct comparison of the hardcopy printout of the database and the hardcopy summaries
of the original analytical data (e.g., Form Is provided in data validation deliverables). Correctness includes
the presence of all relevant sample information (all sample information fields), agreement of the laboratory
and database analytical results, and the presence of data validation qualifiers.

Quality Manager - It shall be the responsibility of the Quality Manager to monitor compliance with this
Standard Operating Procedure via routine audits.

5.0 PROCEDURES
5.1 Introduction

Verification of the accuracy and completeness of an electronic database can only be accomplished via
comparison of a hardcopy of the database with hardcopy of all relevant sample information. The primary
purposes of this SOP are to ensure that 1) all necessary hardcopy information is readily available to
Quality Assurance Reviewers; 2) ensure that the Quality Assurance review is completed in a consistent
and comprehensive manner, and; 3) ensure that documentation of the Quality Assurance review process
is maintained in the project file.

5.2 File Establishment

A Database Record file shall be established for a specific project at the discretion of the Project Manager.
Initiation of the filing procedure will commence upon receipt of the first set of Chain-of-Custody documents
from a FOL or sampling technician. The Database Record Custodian shall establish a project-specific file
for placement in the Database Record File. Each file in the Database Record File shall consist of
standard components placed in the file as the project progresses. Each file shall be clearly labeled with
the project number, which shall be placed on the front of the file drawer and on each and every hanging
file folder relevant to the project. The following constitute the minimum components of a completed file:

Electronic Deliverables
Sample Tracking Forms
Chain-of-Custody Forms
Data Validation Letters
Quality Assurance Records

5.3 Electronic Deliverables

The format of electronic deliverables shall be specified in the laboratory procurement specification and
shall be provided by the laboratory. The integrity of all original electronic data deliverables shall be
maintained. This shall be accomplished via the generation of copies of each electronic deliverable
provided by the laboratory. The original electronic deliverable shall be provided to the project manager for
inclusion in the project file. A copy of the original electronic deliverable shall be placed in the Database
Record File. The second copy shall be maintained by the MIS Manager (or designee) to be used as a
working copy.
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5.4 Sample Tracking Forms

Updated versions of the sample tracking form for each relevant project shall be maintained by the
Database Record Custodian. The Sample Tracking Forms shall be updated any time additional Chain-of-
Custody Forms are received from a FOL or sampling technician, or at any time that data are received from
a laboratory, or at any time that validation of a given data package (sample delivery group) is completed.
The Data Validation Coordinator shall inform the Database Record Custodian of the receipt of any data
packages from the laboratory and of completion of validation of a given data package to facilitate updating
of the Sample Tracking Form. The Database Record Custodian shall place a revised copy of the Sample
Tracking Form in the Database Record File anytime it has been updated. Copies of the updated Sample
Tracking Form shall also be provided to the project manager to apprise the project manager of sample
package receipt, completion of validation, etc.

5.5 Chain-of-Custody Forms

The Chain-of-Custody Forms for all sampling efforts will be used as the basis for (1) updating the Sample
Tracking Form, and (2) confirming that all required samples and associated analyses have been
completed. It shall be the responsibility of the FOL (or sample technician) to provide a photocopy of all
Chain-of-Custody Forms to the Database Record Custodian immediately upon completion of a sampling
effort. The Database Record Custodian shall then place the copies of the Chain-of-Custody Form(s) in
the Database Record File. Upon receipt of a sample data package from an analytical laboratory, the Data
Validation Coordinator shall provide a copy of the laboratory Chain-of-Custody Form to the Database
Record Custodian. The Database Record Custodian shall use this copy to update the Sample Tracking
Summary and shall place the copy of the laboratory-provided Chain-of-Custody Form in the Database
Record File. The photocopy of the laboratory-provided Chain-of Custody Form shall be stapled to the
previously filed field copy. Upon receipt of all analytical data, two copies of the Chain-of-Custody will
therefore be in the file. Review of the Chain-of-Custody Forms will therefore be a simple mechanism to
determine if all data have been received. Chain-of-Custody is addressed in SOP SA-6.1.

5.6 Data Validation Letters

All data validation deliverables (or raw data summaries if validation is not conducted) shall be provided for
inclusion in both the Database Record File and the project file. If USEPA regional- or client-specific
requirements are such that Form Is (or similar analytical results) need not be provided with the validation
deliverable, copies of such results must be appended to the deliverable. It is preferable, although not
essential that the validation qualifiers be hand-written directly on the data summary forms. The data
validation deliverables (and attendant analytical summaries) will provide the basis for direct comparison of
the database printout and the raw data and qualifiers.

5.7 Historical Data

At the direction of the Project Manager, historical data may also be included in a project-specific analytical
database. In the event that historical data are germane to the project, hardcopy of the historical data must
be included in the Database Record File. Historical data may be maintained in the form of final reports or
as raw data. The information contained in the historical data file must be sufficient to identify its origin, its
collection date, the sample location, the matrix, and any and all other pertinent information. All available
analytical data, Chain-of-Custody Forms, boring logs, well construction logs, sample location maps, shall
be photocopied by the Project Manager (or designee) and placed in one or more 3-ring binders. All
information shall be organized chronologically by matrix. It shall be the responsibility of the Project
Manager (or designee) to ensure that all inconsistencies between analytical data, Chain-of-Custody
Forms, boring logs, sample log sheets, and field logbooks are identified and corrected. The Project
Manager (or designee) shall decide which nomenclature is appropriate and edit, initial and date all
relevant forms. Data entry may only be performed on information that has undergone the aforementioned
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editing process, thereby having a direct correlation between hardcopy information and what will become

the electronic database.

6.0 RECORDS

Records regarding database preparation and quality assurance review include all those identified in the
previous section. Upon completion of the database task, records from the file will be forwarded to the
Project Manager for inclusion in the project file, or will be placed in bankers boxes (or equivalent) for
storage. The final records for storage shall include the following minimum information on placards placed

on both the top and end of the storage box:

Database Record File
PROJECT NUMBER:
SITENAME: _
DATEFILED: _/ [/

SUMMARY OF CONTENTS ENCLOSED

BOX _OF _

Project- or program-specific record keeping requirements shall take precedence over the record keeping

requirements of this SOP.
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ATTACHMENT A
@ MIS:REQUEST FORM
Tetra Tech NUS, lnc.
Project Name: Request Date:
CTO: Date Data Available for Production:

Project Manager:

i Request in Support of:

Requestor: Database Lead:
Program/Client: GIS Lead:
State/EPA Region: Statistics Lead:

Risk Lead:

Site Name(s) (Area, QU, etc.).

Sampling Date(s):

Matrix:

[Jew [Jso [Jsp ﬁsw ] Other:

Labels:

Estimated Hours
Dus Date

1 Labsls needed for an upcoming sampling event
Additional Instructions:

Total # of Samples

Complete ETS Charge No.

FOL

Data Entry:

Estimated Hours
Due Date

[] Chemical data needs to be entered from hardcopy

[] Chemical data needs to be forinated slectronically

[] Field analytical data needs to be entered from hardcopy
Geologic data needs to be entéred from hardcopy
Hydrology data needs to be eritered from hardcopy

* Additional Instructions:

Estimated # of Samples

Complete ETS Charge No.

Tables:

Estimated Hours
Dus Date

:l Full Data Printout
Summary of Positive Hits

Occurance and Distribution

[T with criteria

Sampling Analytical Summary !

[ ] Other:

Additional Instructions:

Complete ETS Charge No.

GiSs:

Estimated Hours
Due Date

Ganeral Facility Location

[ ;
[ Site Location :
[ ]

Potentiometric Contours/Groundwater Flow

[ ] Sample Location Proposed !

[ ] Sample Location Existing

[ ] Tag Map Single Round

[ ] Tag Map Multiple Round

Isoconcentrations i
Chart Map :
3D Visualization )

[ | EGISCD

[ ] Other:

Additional Instructions:

Complete ETS Charge No.

Statistics:

Estimated Hours
Due Date

L] Yes

Additional Instructions:

Complete ETS Charge No.

Geostatistics:

Estimated Hours
Due Date

L] Yes

Additional Instructions:

Complete ETS Charge No.
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DEP-SOP-001/01
FC 1000 Cleaning / Decontamination Procedures

FC 1000. CLEANING /DECONTAMINATION
PROCEDURES

1. PERFORMANCE CRITERIA

1.1. The cleaning/decontamination procedures must ensure that all equipment that
contacts a sample during sample collection is free from the analytes of interest and
constituents that would interfere with the analytes of interest.

1.2. The detergents and other cleaning supplies cannot contribute analytes of interest or
interfering constituents unless these are effectively removed during a subsequent step in the
cleaning procedure.

1.3.  The effectiveness of any cleaning procedure (including all cleaning reagents) must
be supported by equipment blanks with reported non-detected values.

The cleaning procedures outlined in this SOP are designed to meet the above-mentioned
performance criteria. Alternative cleaning reagents or procedures may be used. However, the
organization must be prepared to demonstrate through documentation (i.e., company-written
protocols and analytical records) and historical data (i.e., absence of analytes of interest in
equipment blanks) that it consistently meets these performance criteria. Field quality control
measures (see FQ 1210) must support the use of alternative reagents or procedures.

FC 1001. Cleaning Reagents

Recommendations for the types and grades of various cleaning supplies are outlined below.
The recommended reagent types or grades were selected to ensure that the cleaned equipment
is free from any detectable contamination.

1. DETERGENTS: Use Luminox (or a non-phosphate solvent based equivalent), Liqui-Nox (or a
non-phosphate equivalent) or Alconox (or equivalent). EPA recommends Luminox (or
equivalent) since solvent rinses can be eliminated from the cleaning process. Liquinox (or
equivalent) may be substituted (solvent rinses, when applicable, must be performed), and
Alconox (or equivalent) may be substituted if the sampling equipment will not be used to collect
phosphorus or phosphorus-containing compounds.

2. SOLVENTS

Note: If the detergent Luminox (or equivalent) is used, solvent rinses are not required.

2.1. Use pesticide grade isopropanol as the rinse solvent in routine equipment cleaning
procedures. This grade of alcohol must be purchased from a laboratory supply vendor.

2.2.  Other solvents, such as acetone or methanol, may be used as the final rinse solvent
if they are pesticide grade. However, methanol is more toxic to the environment and
acetone may be an analyte of interest for volatile organics.

2.2.1. Do not use acetone if volatile organics are of interest.

2.3.  Properly dispose of all wastes according to applicable regulations. Containerize all
solvents (including rinsates) for on-site remediation or off-site disposal, as required.

2.4. Pre-clean equipment that is heavily contaminated (see FC 1120, section 3) with
organic analytes with reagent grade acetone and hexane or other suitable solvents.

2.5. Use pesticide grade methylene chloride when cleaning sample containers.
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2.6.  Store all solvents away from potential sources of contamination (gas, copier
supplies, etc.).

3. ANALYTE-FREE WATER SOURCES

3.1.  Analyte-free water is water in which all analytes of interest and all interferences are
below method detection limits.

3.2.  Maintain documentation (such as results from equipment blanks) to demonstrate the
reliability and purity of analyte-free water source(s).

3.3.  The source of the water must meet the requirements of the analytical method and
must be free from the analytes of interest. In general, the following water types are
associated with specific analyte groups:

o Milli-Q (or equivalent polished water): suitable for all analyses.
¢ Organic-free: suitable for volatile and extractable organics.

o Deionized water: not suitable for volatile and extractable organics if the analytes
of interest are present in concentrations that affect the result.

o Distilled water: not suitable for volatile and extractable organics, metals or ultra-
trace metals.

3.4. Use analyte-free water for blank preparation and the final decontamination water
rinse.

3.5. In order to minimize long-term storage and potential leaching problems, obtain or
purchase analyte-free water just prior to the sampling event. If obtained from a source (such
as a laboratory), fill the transport containers and use the contents for a single sampling
event. Empty the transport container(s) at the end of the sampling event.

3.6. Discard any analyte-free water that is transferred to a dispensing container (such as
a wash bottle) at the end of each sampling day.

4. AcCIDS

4.1. Reagent Grade Nitric Acid: 10 - 15% (one volume concentrated nitric acid and five
volumes deionized water).

4.1.1. Use for the acid rinse unless nitrogen components (e.g., nitrate, nitrite, etc.) are
to be sampled.

4.1.2. If sampling for ultra-trace levels of metals, use an ultra-pure grade acid.

4.2. Reagent Grade Hydrochloric Acid: 10% hydrochloric acid (one volume concentrated
hydrochloric and three volumes deionized water).

4.2.1. Use when nitrogen components are to be sampled.

4.3. If samples for both metals and the nitrogen-containing components (see FC 1001,
section 4.1.1 above) are collected with the equipment, use the hydrochloric acid rinse, or
thoroughly rinse with hydrochloric acid after a nitric acid rinse.

4.4,  If sampling for ultra trace levels of metals, use an ultra-pure grade acid.

4.5.  Freshly prepared acid solutions may be recycled during the sampling event or
cleaning process. Dispose appropriately at the end of the sampling event, cleaning process
or if acid is discolored or appears otherwise contaminated (e.g., floating particulates).

4.5.1. Transport only the quantity necessary to complete the sampling event.
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4.6. Dispose of any unused acids according to FDEP and local ordinances.

FC 1002. Reagent Storage Containers
The contents of all containers must be clearly marked.

1. DETERGENTS: Store in the original container or in a high density polyethylene (HDPE) or
polypropylene (PP) container.

2. SOLVENTS

2.1.  Store solvents to be used for cleaning or decontamination in the original container
until use in the field. If transferred to another container for field use, the container must be
either glass or Teflon.

2.2.  Use dispensing containers constructed of glass, Teflon, or stainless steel. Note: if
stainless steel sprayers are used, any components (including gaskets and transfer lines)
that contact the solvents must be constructed of inert materials.

3. ANALYTE-FREE WATER: Transport in containers appropriate to the type of water to be stored.
If the water is commercially purchased (e.g., grocery store), use the original containers when
transporting the water to the field. Containers made of glass, Teflon, polypropylene, or
Polyethylene (PE) are acceptable.

3.1. Use glass, Teflon, polypropylene or PE to transport organic-free sources of water on-
site.

3.2. Dispense water from containers made of glass, Teflon, PE or polypropylene.

3.3. Do not store water in transport containers for more than three days before beginning
a sampling event.

3.4.  Store and dispense acids using containers made of glass, Teflon, PE or
polypropylene.

FC 1003. General Requirements

1. Before using any equipment, clean/decontaminate all sampling equipment (pumps, tubing,
lanyards, split spoons, etc.) that are exposed to the sample.

1.1. Before installing, clean (or obtain as certified precleaned) all equipment that is
dedicated to a single sampling point and remains in contact with the sample medium (e.g.,
permanently installed groundwater pump (see FS 2220, section 3.3.4).

1.2. Clean this equipment any time it is removed for maintenance or repair.
1.3. Replace dedicated tubing if discolored or damaged.

2. Clean all equipment in a designated area having a controlled environment (house,
laboratory, or base of field operations) and transport to the field precleaned and ready to use,
unless otherwise justified.

3. Rinse all equipment with water after use, even if it is to be field-cleaned for other sites.
Rinse equipment used at contaminated sites or used to collect in-process (e.g., untreated or
partially treated wastewater) samples immediately with water.

4. Whenever possible, transport sufficient clean equipment to the field so that an entire
sampling event can be conducted without the need for cleaning equipment in the field.
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5. Segregate equipment that is only used once (i.e., not cleaned in the field) from clean
equipment and return to the in-house cleaning facility to be cleaned in a controlled environment.

6. Protect decontaminated field equipment (including well sounders) from environmental
contamination by securely wrapping and sealing with one of the following:

6.1.  Aluminum foil (commercial grade is acceptable);

6.2.  Untreated butcher paper; or

6.3. Clean, untreated, disposable plastic bags. Plastic bags may be used:
e For all analyte groups except volatile and extractable organics;

¢ For volatile and extractable organics, if the equipment is first wrapped in foil or
butcher paper or if the equipment is completely dry.

7. Containerize all solvent rinsing wastes, detergent wastes and other chemical wastes
requiring off-site or regulated disposal. Dispose of all wastes in conformance with applicable
regulations.

FC 1100. Cleaning Sample Collection Equipment

FC 1110. ON-SITE/IN-FIELD CLEANING
1. Cleaning equipment on-site is not recommended because:
1.1. Environmental conditions cannot be controlled.
1.2. Wastes (solvents and acids) must be containerized for proper disposal.

2. If performed, follow the appropriate cleaning procedure as outlined in FC 1130. Ambient
temperature water may be substituted in the hot, sudsy water bath, and hot water rinses.

Note: Properly dispose of all solvents and acids.

3. Rinse all equipment with water after use, even if it is to be field-cleaned for other sites.
Rinse equipment used at contaminated sites or used to collect in-process (e.g., untreated or
partially treated wastewater) samples immediately with water.

FC 1120. HEAVILY CONTAMINATED EQUIPMENT

In order to avoid contaminating other samples, isolate heavily contaminated equipment from
other equipment and thoroughly decontaminate the equipment before further use. Equipment is
considered heavily contaminated if it:

e Has been used to collect samples from a source known to contain significantly higher
levels than background;

o Has been used to collect free product; or

e Has been used to collect industrial products (e.g., pesticides or solvents) or their by-
products.

1. Cleaning heavily contaminated equipment in the field is not recommended.
2. ON-SITE PROCEDURES

2.1. Protect all other equipment, personnel and samples from exposure by isolating the
equipment immediately after use.
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2.2. Ataminimum, place the equipment in a tightly sealed untreated plastic bag.

2.3. Do not store or ship the contaminated equipment next to clean, decontaminated
equipment, unused sample containers, or filled sample containers.

2.4. Transport the equipment back to the base of operations for thorough
decontamination.

2.5. If cleaning must occur in the field, and in order to document the effectiveness of the
procedure, collect and analyze blanks on the cleaned equipment (see FQ 1000).

3. CLEANING PROCEDURES

3.1. If organic contamination cannot be readily removed with scrubbing and a detergent
solution, prerinse equipment by thoroughly rinsing or soaking the equipment in acetone.

3.1.1. Do not use solvent soaks or rinses if the material is clear acrylic.
3.1.2. Use hexane only if preceded and followed by acetone.

3.2.  In extreme cases, it may be necessary to steam clean the field equipment before
proceeding with routine cleaning procedures.

3.3.  After the solvent rinses (and/or steam cleaning), use the appropriate cleaning
procedure (see FC 1130).

3.3.1. Scrub, rather than soak all equipment with sudsy water.

3.3.2. If high levels of metals are suspected and the equipment cannot be cleaned
without acid rinsing, soak the equipment in the appropriate acid. Do not use stainless
steel equipment when heavy metal contamination is suspected or present, since
stainless steel cannot be exposed to prolonged acid soaks.

3.4. If the field equipment cannot be cleaned utilizing these procedures, discard unless
further cleaning with stronger solvents and/or oxidizing solutions is effective as evidenced by
visual observation and blanks.

3.5. Clearly mark or disable all discarded equipment to discourage use.

FC 1130. GENERAL CLEANING

Follow these procedures when cleaning equipment under controlled conditions. See FC 1110
for modifications if cleaning is performed on-site. Check manufacturer's instructions for cleaning
restrictions and/or recommendations.

FC 1131. Procedure for Teflon, Stainless Steel and Glass Sampling Equipment

This procedure must be used when sampling for ALL analyte groups: extractable organics,
metals, nutrients, etc. or if a single decontamination protocol is desired to clean all Teflon,
stainless steel and glass equipment.

1. Rinse equipment with hot tap water.

2. Soak equipment in a hot, sudsy water solution (Liqui-Nox or equivalent - see FC 1001,
section 1).

3. If necessary, use a brush to remove particulate matter or surface film.

4. Rinse thoroughly with hot tap water.
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5. If samples for trace metals or inorganic analytes will be collected with the equipment and the
equipment is_not stainless steel, thoroughly rinse (wet all surfaces) with the appropriate acid
solution (see FC 1001, section 4).

6. Rinse thoroughly with analyte-free water. Use enough water to ensure that all equipment
surfaces are thoroughly flushed with water.

7. If samples for volatile or extractable organics will be collected, rinse with isopropanol. Wet
equipment surfaces thoroughly with free-flowing solvent. Rinse thoroughly with analyte-free
water (see FC 1001, section 3).

8. Allow to air dry. Wrap and seal according to FC 1003, section 6 as soon as the equipment
is air-dried.

9. Ifisopropanol is used, the equipment may be air-dried without the final analyte-free water
rinse (see FC 1131, section 8 above); however, the equipment must be completely dry
before wrapping or use.

10. Wrap clean sampling equipment according to the procedure described in FC 1003, section
6.

FC 1132. General Cleaning Procedure for Plastic Sampling Equipment
1. Rinse equipment with hot tap water.

2. Soak equipment in a hot, sudsy water solution (Liqui-Nox or equivalent - see FC 1001,
section 1).

3. If necessary, use a brush to remove particulate matter or surface film.
4. Rinse thoroughly with hot tap water.

5. Thoroughly rinse (wet all surfaces) with the appropriate acid solution (see FC 1001, section
4). Check manufacturer's instructions for cleaning restrictions and/or recommendations.

6. Rinse thoroughly with analyte-free water. Use enough water to ensure that all equipment
surfaces are thoroughly flushed with water. Allow to air dry as long as possible.

7. Wrap clean sampling equipment according to the procedure described in FC 1003, section
6.

FC 1133. Cleaning Procedure by Analyte Group

See Table FC 1000-1 for the procedures to be used to decontaminate equipment based on
construction of sampling equipment, and analyte groups to be sampled.

40. AUTOMATIC SAMPLERS, SAMPLING TRAINS AND BOTTLES

1. When au ic samplers are deployed ;/20/11 ed time periods, clean the sampler using
the following procedu en routine main performed. Inspect deployed samplers
prior to each use. At a minimummschange the tubing if it has become discolored or has lost
elasticity (FC 1140, section 2.3 below).

2. Clean all automatic samplers (such as ISCO) as

2.1. Wash the exterior and accessible interior portions o tomatic samplers
(excluding the waterproof timing mechanisms) with laboratory deterg
section 1) and rinse with tap water.
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2.2.  Clean the face of the timing case mechanisms with a clean, damp cloth.

Check all tubing (sample intake and pump tubing). Change the tubing every six
nths (if used frequently) or if it has become discolored (i.e., affected by mold and algae)

AUTOMATIQ\SAMPLER ROTARY FUNNEL AND DISTRIBUTOR

3.1. Clean\yith hot sudsy water and a brush (see FC 1001, section 1 for appropriate
detergent type)\

3.2.  Rinse thordughly with analyte-free water.

3.3.  Airdry. D
7/20/11

3.4. Replace in sampler.

SAMPLER METAL TuBE: Cl&dan as outlined in FC 1160, section 5.
REUSABLE GLASS COMPOSITENSAMPLE CONTAINERS

5.1. If containers are used to\¢ollect samples that contain oil, grease or other hard to

remove materials, it may be neceSgary to rinse the container several times with reagent-
grade acetone before the detergent\vash. If material cannot be removed with acetone,

discard the container.

5.2. Wash containers following the prgcedure outlined in FC 1131 above. End with a final
solvent rinse if organics are to be sample

5.3. Invert containers to drain and air dry \Qr at least 24 hours.
5.4.  Cap with aluminum foil, Teflon film or th& decontaminated Teflon-lined lid.

5.5.  After use, rinse with water in the field, seal\yith aluminum foil to keep the interior of
the container wet, and return to the laboratory or bad¢ of operations.

5.6. Do notrecycle or reuse containers if:

5.6.1. They were used to collect in-process (i.e., untrgated or partially treated)
wastewater samples at industrial facilities;

5.6.2. Avisible film, scale or discoloration remains in the dgntainer after the cleaning
procedures have been used; or

5.6.3. The containers were used to collect samples at pesticid®, herbicide or other
chemical manufacturing facilities that produce toxic or noxious coyipounds. Such
containers must be properly disposed of (preferably at the facility) at the conclusion of
the sampling activities.

5.6.4. If the containers described above are reused, check no less thaN10% of the
cleaned containers for the analytes of interest before use. If found to be Xontaminated,
(i.e., constituents of interest are found at method detection levels or higher)\then
discard the containers.

REUSABLE PLASTIC COMPOSITE SAMPLE CONTAINERS
6.1. Follow FC 1132.
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Inspect the containers. Determine if the containers can be reused by the criteria in
FC 11¥0, section 5 above.

GLASS SKQUENTIAL SAMPLE BOTTLES FOR AUTOMATIC SAMPLER BASED FOR SEQUENTIAL MODE

glass sequential sample bottles to be used for collecting inorganic samples by
ory dishwasher (see FC 1140, sections 7.1.1 through 7.1.3 below) or
\ng the procedures in FC 1131.

asher g 1D le, using laboratory detergent cycle, followed by
ter rin 7/20/11

7.2. Replace bottles in coyered, automatic sampler base; cover with aluminum foil for
storage.

7.3. Rinse bottles in the field

Glass Sequential Sample Bottles (

7.1.3. Wash in dis
tap and analyte-free

ith water as soon as possible after sampling event.

tomatic Sampler based for Sequential Mode) to be

used for Collecting Samples for Organic §ompounds

8.1. Use cleaning procedures outline
before use.

in FC 1131. Allow containers to thoroughly air dry

8.2. Replace bottles in covered, automatid\sampler base; cover with aluminum foil for
storage.

9. BOTTLE SIPHONS USED TO TRANSFER SAMPLES FROM COMPOSITE CONTAINERS
9.1. Rinse tubing with solvent and dry overnight IN a drying oven.
9.2.  Cap ends with aluminum foil and/or Teflon film
9.3.  Seal in plastic for storage and transport.
9.4.  Flush siphon thoroughly with sample before use.
10. REUSABLE TEFLON COMPOSITE MIXER RODS
10.1. Follow procedures outlined in FC 1131.
10.2.  Wrap in aluminum foil for storage.
FC 1150. FILTRATION EQUIPMENT

1. Dissolved Constituents using in-line, Molded and Disposable Filter Units

1.1. Peristaltic Pump

1.1.1. Clean the pump following procedures in FC 1170, section 2.2.
1.1.2. Clean the pump head tubing following FC 1160, section 4.
1.1.3. If Teflon tubing is used, clean following the procedures in FC 1160, section

1.1.4. Clean other tubing types such as polyethylene according to the appropriate
procedures listed in FC 1160, section 7.

1.2. Other Equipment Types (e.d., pressurized Teflon bailer)
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Follow the appropriatecleanina regimen specified in FC 1131 through FC 1132

types of equipment t D n-line, molded and disposable filters.

2. Dissolved CoOgstituents using N7/20/11 able Filtration Units (e.g., syringes, "tripod

assembly")

fo.r 6th

2.1. Stainless Ste& or Glass Units

2.1.1. Follow FC 11
rinse step (water and a
bottom of the apparatus.

, assembling and applying pressure to the apparatus after each
¥J) to drive rinsing solution through the porous filter holder in the

2.1.2. Remove and clean an
procedures (see FC 1160).

ansfer tubing according to the appropriate cleaning

2.1.3. Assemble the unitand cap b
whole unit if a syringe) with aluminum

the pressure inlet and sample discharge lines (or
{| to prevent contamination during storage.

2.1.4. If the unit will not be used to filter volatile or extractable organics, seal the unit in
an untreated plastic bag to prevent contaminasgn.

2.2. Reusable In-Line Filter Holders

2.2.1. Clean, using FC 1131, (if Teflon, glass or stai
assembling and applying pressure to the apparatus afte
acid) to drive rinsing solution through the porous filter hold
apparatus.

ss steel) or FC 1132 (if plastic)

in the bottom of the

2.2.2. Assemble the unit and wrap with aluminum foil to prevent
storage.

ntamination during

2.2.3. If the unit will not be used to filter volatile or extractable organics\seal the unit in
an untreated plastic bag to prevent contamination.

3. FILTERS

3.1. Do not clean filters. Instructions for rinsing the filters prior to use are discusse
the applicable sampling SOPs (FS 2000 - FS 8000).

FC 1160. SAMPLE TUBING DECONTAMINATION
1. Check tubing:

1.1. For discoloration: Remove discolored tubing from use until it can be cleaned. If the
discoloration cannot be removed, discard the tubing.

1.2.  For elasticity (if used in a peristaltic-type pump): Discard any tubing that has lost its
elasticity.

Transport all tubing to the field in precut, precleaned sections.
TEFLON, POLYETHYLENE AND POLYPROPYLENE TUBING

3.1. New Tubing: Follow this procedure unless the manufacturer/supplier provides
certification that the tubing is clean.

3.1.1. Teflon

3.1.1.1. Rinse outside of tubing with pesticide-grade solvent (see FC 1001,
section 2).
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3.1.1.2.  Flush inside of tubing with pesticide-grade solvent.
3.1.1.3.  Dry overnight in drying oven or equivalent (zero air, nitrogen, etc.).
3.1.2. Polyethylene and Polypropylene

3.1.2.1. Clean the exterior and interior of the tubing by soaking in hot, sudsy
water.

3.1.2.2.  Thoroughly rinse the exterior and interior of the tubing with tap water,
followed by analyte-free water.

3.2. Reused Tubing
Use the following procedure for in-lab cleaning. Field cleaning is not recommended:

3.2.1. Clean the exterior of the tubing by soaking in hot, sudsy water (see FC 1001,
section 1) in a stainless steel sink (or equivalent non-contaminating material). Use a
brush to remove any particulates, if necessary.

3.2.2. Use a small bottle brush and clean the inside of the tubing ends where the barbs
are to be inserted or cut 1-2 inches from the ends of the tubing after cleaning.

3.2.3. Rinse tubing exterior and ends liberally with tap water.

3.2.4. Rinse tubing surfaces and ends with the appropriate acid solution (see FC 1001,
section 4), tap water, isopropanol (see FC 1001, section 2), and finally analyte-free
water.

3.2.4.1. Note: Eliminate the isopropanol rinse for polyethylene or polypropylene
tubing.

3.2.5. Place tubing on fresh aluminum foil or clean polyethylene sheeting. Connect all
of the precut lengths of tubing with Teflon inserts or barbs.

3.2.6. Cleaning configuration:

3.2.6.1. Place cleaning reagents: [sudsy water (see FC 1001, section 1); acid (see
FC 1001, section 4); isopropanol (see FC 1001, section 2)] in an appropriately
cleaned container (2-liter glass jar is recommended).

3.2.6.2.  Place one end of the Teflon tubing into the cleaning solution.
3.2.6.3.  Attach the other end of the Teflon tubing set to the influent end of a pump.

3.2.6.4. Recycle the effluent from the pump by connecting a length of Teflon
tubing from the effluent to the glass jar with the cleaning reagents.

3.2.6.5. Recycling as described above may be done for all reagents listed in FC
1160, section 3.2.6.1 above, except the final isopropanol rinse and the final analyte-
free water rinse. Disconnect the tubing between the effluent end of the pump and
the jar of cleaning reagents.

3.2.6.6.  Containerize isopropanol in a waste container for proper disposal.
3.2.6.7.  Analyte-free water may be discarded down the drain.
3.2.7. Using the above configuration described in FS 1160, section 3.2.6 above:

3.2.7.1.  Pump hot, sudsy water through the connected lengths. Allow the pump to
run long enough to pump at least three complete tubing volumes through the tubing
set.
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3.2.7.2.  Using the same procedure, successively pump tap water, the acid
solution(s), tap water, isopropanol, and finally analyte-free water through the system.

3.2.7.3. Leave the Teflon inserts or barbs between the precut lengths and cap or
connect the remaining ends.

3.2.8. After the interior has been cleaned as described in FC 1160, section 3.2.7 above,
rinse the exterior of the tubing with analyte-free water.

3.2.9. Wrap the connected lengths in aluminum foil or untreated butcher paper and
store in a clean, dry area until use.

4. Flexible Tubing used in Pump Heads of Automatic Samplers and other Peristaltic Pumps

Replace tubing after each sampling point if samples are collected through the tubing. Unless
the pump is deployed to collect samples from the same location over a long period of time,
remove and wash the tubing after each sampling event (see FC 1140, section 1).

4.1.  Flush tubing with hot tap water then sudsy water (see FC 1001, section 1).
4.2. Rinse thoroughly with hot tap water.
4.3. Rinse thoroughly with analyte-free water.

4.4. If used to collect metals samples, flush the tubing with an appropriate acid solution
(see FC 1001, section 4), followed by thorough rinsing with analyte-free water. If used to

collect both metals and nitrogen components use hydrochloric acid (see FC 1001, section
4.1.1).

4.5. Install tubing in peristaltic pump or automatic sampler.

4.6. Cap both ends with aluminum foil or equivalent.

Note: Change tubing at specified frequencies as part of routine preventative

maintenance.

STAINLESS STEEL TUBING

ing sudsy water (see FC_1001, section 1), scrub the interior and exterior surfaces.
TD

5.2.  Rinse hot tap water. 2/20/11

5.4. If volatile or extractable organics are to be sampled, rinse all surfaces with
isopropanol (see FC 1001, settign 2). Use enough solvent to wet all surfaces with free
flowing solvent.
5.5.  Allow to air dry or thoroughly rinSewith analyte-free water.
6. GLASS TUBING

6.1. Use new glass tubing.

6.2.  If volatile or extractable organics are to be sample
1001, section 2).

6.3.  Airdry for at least 24 hours.

inse with isopropanol (see FC

6.4.  Wrap in aluminum foil or untreated butcher paper to prevent conta
storage.

{nation during
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6.5. Discard tubing after use.
7. MISCELLANEOUS NON-INERT TUBING TYPES (TYGON, RUBBER, PVC, ETC.)
7.1. New Tubing
7.1.1. As a general rule, new tubing may be used without preliminary cleaning.

7.1.2. Protect new tubing from potential environmental contamination by wrapping in
aluminum foil and sealing in untreated plastic bags or keep in the original sealed
packaging until use.

7.1.3. If new tubing is exposed to potential contamination, rinse the exterior and interior
tubing surfaces with hot tap water followed by a thorough rinse with analyte-free water.

7.1.4. If new tubing is to be used to collect samples, thoroughly rinse the tubing with
sample water (i.e., pump sample water through the tubing) before collecting samples.

7.2. Reused Tubing

7.2.1. Flush tubing with sudsy solution of hot tap water and laboratory detergent (see
FC 1001, section 1).

7.2.2. Rinse exterior and interior thoroughly with hot tap water.

7.2.3. Rinse exterior and interior thoroughly with analyte-free water.

7.2.4. If used to collect only metals samples, flush the tubing with nitric acid (see FC
1001, section 4.1), followed by a thorough rinse with analyte-free water.

7.2.5. If used to collect metals and nitrogen-containing compounds, see FC 1001,
section 4.3.

7.2.6. Cap ends in aluminum foil and store in clean, untreated plastic bags to prevent
contamination during storage and transport.

FC 1170. PUMPS [D

1. WE Pumps  |7/20/11
1.1. ps used for Purging and Sampling Metals and/or Volatile and Extractable

Organics

1.1.1. Construrtion of pump body and internal mechanisms (bladders, impellers, etc.),
including seals an nections, must follow Tables FS 1000-1, FS 1000-2 and FS
1000-3.

1.1.2. Tubing material must fotlqw Tables FS 1000-1, FS 1000-2 and FS 1000-3.

1132. Note: omit the solvent rinse if the pump
C, etc.).

1.1.4. Clean the pump internal cavity and mecharjsm as follows:

1.1.3. Clean pump exterior following
body is constructed of plastic (e.g., ABS,

1.1.4.1. If used only for purging, thoroughly flush™e pump with water before
purging the next well.

1.1.4.2. When used for purging and sampling, completely semble the pump
(if practical) and decontaminate between each well.

1.1.4.3. When used for purging and sampling and the pump cannot be
(practicably) disassembled, then clean the internal cavity/mechanism by pumpgt
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several gallons of sudsy water (see FC 1001, section 1), followed by several gallons
of tap water, and finally, several gallons of analyte-free water.

1.1d.4. If multiple sampling points are located in an area that is not accessible by
a vehi

and it is difficult to reTp vehicle for cleaning or to transport all
cleaning rials to the stagir|7/on/11 | at @ minimum thoroughly rinse the pump
with water.

1.1.5. Referto FC 116
1.1.6. Refer to FC 1160, secti
1.1.7. Clean other types of tubing a

ection 3 to clean Teflon tubing.
5 for stainless steel tubing.
rding to FC 1160, sections 6 and 7.

1.2. Pumps used for Purging and Sampling &l Analytes except Metals, Volatile and

Extractable Organics

1.2.1. Pump construction: no restrictions.
1.2.2. Pump tubing material: no restrictions.

1.2.3. Scrub the exterior of the pump with appropriate metal-freeNqhosphate-free or

ammonia-free detergent solution.
1.2.4. Rinse the exterior with tap water and analyte-free water.

1.2.5. Rinse the interior of the pump and tubing by pumping tap or analyte-free
through the system using a clean bucket or drum.

2. ABOVE-GROUND PUMPS USED FOR PURGING AND SAMPLING
2.1. Pumps used only for Purging

2.1.1. The exterior of the pump must be free of oil and grease.
2.1.2. Select tubing according to Tables FS 1000-1, FS 1000-2 and FS 1000-3.

2.1.3. Clean the tubing that contacts the formation water according to the appropriate
protocol for construction materials specified in FC 1160.

2.2. Pumps used for Sampling

2.2.1. Clean the exterior of the pump with a detergent solution followed by a tap water
rinse. Use clean cloths or unbleached paper towels that have been moistened with the
appropriate solution to wipe down the pump.

2.2.2. Select tubing according to Tables FS 1000-1, FS 1000-2 and FS 1000-3.

2.2.3. Clean the tubing that contacts the formation water according to the appropriate
protocol for construction materials specified in FC 1160.

FC 1180. ANALYTE-FREE WATER CONTAINERS

This section pertains to containers that are purchased to transport, store and dispense analyte-
free water. It does not apply to water that has been purchased in containers. See FC 1002,
section 3 for appropriate construction materials.

1. NEw CONTAINERS

1.1. Wash containers and caps according to FC 1131, omitting the solvent rinse if plastic
(polyethylene or polypropylene) containers are being cleaned.
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1.2.  Cap with Teflon film or the bottle cap. The bottle cap must be composed of the same
material as the container and cannot be lined.

2. REUSED CONTAINERS
2.1. Immediately after emptying, cap with aluminum foil, Teflon film or the container cap.

2.2.  Wash the exterior of the container with lab-grade detergent solution (see FC 1001,
section 1) and rinse with analyte-free water.

2.3. Rinse the interior thoroughly with analyte-free water.

2.4. Invert and allow to drain and dry.

FC 1190. ICE CHESTS AND SHIPPING CONTAINERS

1. Wash the exterior and interior of all ice chests with laboratory detergent (see FC 1001,
section 1) after each use.

2. Rinse with tap water and air dry before storing.

3. If the ice chest becomes severely contaminated with concentrated waste or other toxic or
hazardous materials clean as thoroughly as possible, render unusable, and properly dispose.

FC 1200. Field Instruments and Drilling Equipment

FC 1210. FIELD INSTRUMENTS (TAPES, METERS, ETC.)
Follow manufacturer's recommendations for cleaning instruments. At a minimum:

1. Wipe down equipment body, probes, and cables with lab-grade detergent solution (see FC
1001, section 1). Check manufacturer's instructions for recommendations and/or restrictions on
cleaning.

2. Rinse thoroughly with tap water.
3. Rinse thoroughly with analyte-free water.

4. Store equipment according to the manufacturer's recommendation or wrap equipment in
aluminum foil, untreated butcher paper or untreated plastic bags to eliminate potential
environmental contamination.

FC 1220. SolL BORING EQUIPMENT

This section pertains only to equipment that is not used to collect samples. Clean split spoons,
bucket augers and other sampling devices according to FC 1131.

1. Remove oil, grease, and hydraulic fluid from the exterior of the engine and power head,
auger stems, bits and other associated equipment with a power washer or steam jenny or wash
by hand with a brush and sudsy waster (no degreasers).

2. Rinse thoroughly with tap water.

FC 1230. WELL CASING CLEANING

These are recommended procedures for cleaning well casing and riser pipes. Use procedures
specified by a FDEP contract, order, permit, or rule, if different or more stringent than the
procedures outlined below.
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1. FDEP recommends only using casing that is designed for subsurface environmental
groundwater monitoring.

2. Casing that has been contaminated with grease, hydraulic fluid, petroleum fuel, etc. may
require additional cleaning or deemed unusable.

3. All casings and riser pipes should be cleaned before installation, unless the casing is
received wrapped and ready for installation:

3.1. Steam clean all casings and riser pipes except PVC. Steam cleaning criteria shall
meet the following: water pressure - 2500 psi; water temperature - 200°F.

3.2.  Rinse thoroughly with tap (potable) water. This tap water must be free of the
analytes of interest.

FC 1300. Sample Containers

FC 1310. OBTAINING CLEAN CONTAINERS
1. Obtain clean sample containers in one of three ways:

1.1. From commercial vendors as precleaned containers. The cleaning grades must
meet EPA analyte specific requirements. Keep all records for these containers (lot
numbers, certification statements, date of receipt, etc.) and document the container’s
intended uses;

1.2.  From internal groups within the organization that are responsible for cleaning and
maintaining containers according to the procedures outlined in FC 1320; or

1.3. From a subcontracted laboratory that is accredited under the National Environmental
Laboratory Accreditation Program (NELAP).

1.3.1. The contractor must verify that the laboratory follows the container cleaning
procedures outlined in FC 1320.

1.3.2. If the laboratory cleaning procedures are different, the contractor must require
that the laboratory use the following cleaning procedures or provide documentation and
historical records to show that their in-house procedure produces containers that are
free from the analytes of interest.

FC 1320. CONTAINER CLEANING PROCEDURES
1. Referto Table FC 1000-2. Follow the cleaning steps in the order specified in the chart.

2. Cleaning procedures that are different from those outlined in FC 1320 may be used as long
as blanks collected in the containers are free from the analytes of interest and any analytical
interferences and the cleaning procedures are supported by historical and continuing
documentation.

3. Inspect all containers before cleaning.
3.1. Do notrecycle or reuse containers if:

3.1.1. Containers were used to collect in-process (i.e., untreated or partially treated)
wastewater samples at industrial facilities;

3.1.2. A visible film, scale or discoloration remains in the container after the cleaning
procedures have been used; or

Page 15 of 22 Revision Date: March 31, 2008 (Effective 12/3/08)



DEP-SOP-001/01
FC 1000 Cleaning / Decontamination Procedures

3.1.3. Containers were used to collect samples at pesticide, herbicide or other chemical
manufacturing facilities that produce toxic or noxious compounds. Such containers shall
be properly disposed of (preferably at the facility) at the conclusion of the sampling
activities.

3.1.4. If the containers described above are reused, check no less than 10% of the
cleaned containers for the analytes of interest before use. If found to be contaminated
(i.e., analytes of interest are found at MDL levels or higher), discard the containers.

FC 1400. Documentation

Document cleaning procedures described below for the indicated activities. See FD 1000 for
additional information about required records and retention of documents.

FC 1410. FIELD EQUIPMENT
1. IN-FIELD CLEANING

1.1. Initially identify the procedures that are used to clean equipment in the field by SOP
numbers and dates of usage.

1.2. Record the date and time that equipment was cleaned.
2. IN-HOUSE CLEANING
2.1. Retain any cleaning certificates, whether from a laboratory or commercial vendor.

2.2. ldentify the procedure(s) that are used to clean equipment by the SOP number and
dates of usage.

2.3.  Record the date that the equipment was cleaned.

FC 1420. SAMPLE CONTAINERS

1. Organizations that order precleaned containers must retain the packing slips, and lot
numbers of each shipment, any certification statements provided by the vendor and the vendor
cleaning procedures.

2. Organizations that clean containers must maintain permanent records of the following:
2.1.  Procedure(s) used to clean containers by SOP number and dates of usage.
2.2.  If containers are certified clean by the laboratory the laboratory must record:

e Type of container;

e Date cleaned;

e SOP used;

e Person responsible for cleaning;

¢ Lot number (date of cleaning may be used) of the batch of containers that were
cleaned using the same reagent lots and the same procedure;

e The results of quality control tests that were run on lot numbers; and

e Any additional cleaning or problems that were encountered with a specific lot.
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FC 1430. REAGENTS AND OTHER CLEANING SUPPLIES

Maintain a record of the lot number with the inclusive dates of use for all acids, solvents, and
other cleaning supplies.
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Appendix FC 1000
Tables, Figures and Forms

Table FC 1000-1 Procedures for Decontamination at the Base of Operations or On-site

Table FC 1000-2 Container Cleaning Procedures
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Table FC 1000-1

Procedures for Decontamination at the Base of Operations or On-Site

Construction
Material

Analyte Group
Sampled

SOP
Reference

Base of Operations

On-Site

Petroleum Hydrocarbons

Metals
Radionuclides

Inorganic Nonmetallics

Physical & Aggregate
Properties

Aggregate Organics

Biologicals

Volatile Inorganics

Teflon or Glass All FC 1131 Follow as written May substitute ambient temperature water for the hot
water rinses and hot detergent solution
Extractable & Volatile May omit acid rinse May substitute ambient temperature water for the hot
Organics water rinses and hot detergent solution
Petroleum Hydrocarbons May omit acid rinse
Metals' May omit solvent rinse | May substitute ambient temperature water for the hot
Radionuclides water rinses and hot detergent solution
For ultra trace metals, May omit solvent rinse
refer to FS 8200
Inorganic Nonmetallics May omit solvent rinse | Rinse several times with water
Physical & Aggregate Rinse several times with sample water from the next
Properties sampling location
Aggregate Organics
Biologicals
Volatile Inorganics
Microbiological — Viruses Omit solvent and acid | Rinse several times with water
Microbiological - Bacteria rinses Rinse several times with sample water from the next
sampling location
Metallic All FC 1131 Omit the acid rinse May substitute ambient temperature water for the hot
(stainless steel, Extractable & Volatile water rinses and hot detergent solution
brass, etc.) Organics Omit the acid rinse

Omit the acid rinse
May omit the solvent
rinse

May substitute ambient temperature water for the hot
water rinses and hot detergent solution

Omit the acid rinse

May omit the solvent rinse

Omit solvent rinse
May omit the acid
rinse

Rinse several times with water
Rinse several times with sample water from the next
sampling location
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Table FC 1000-1

Procedures for Decontamination at the Base of Operations or On-Site

Construction SOP

Material

Analyte Group
Sampled

Microbiological — Viruses
Microbiological - Bacteria

Reference
|

Base of Operations

Omit solvent and acid
rinses

On-Site

Rinse several times with water
Rinse several times with sample water from the next
sampling location

Plastic Volatile and Extractable FC 1132
(Polyethylene, Organics;
polypropylene, Inorganic Nonmetallics
PVC, silicone, Physical & Aggregate
acrylic Properties
Aggregate Organics
Biologicals

Volatile Inorganics
Microbiological — Viruses
Microbiological - Bacteria

Follow as written.

May substitute ambient temperature water for the hot
water rinses and hot detergent solution

May omit the acid
rinse

Rinse several times with water
Rinse several times with sample water from the next
sampling location

Omit acid rinse

Rinse several times with water
Rinse several times with sample water from the next
sampling location

' Do not use glass if collecting samples for boron or silica.
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Table FC 1000-2
Container Cleaning Procedures

CLEANING STEPS

ANALYSIS / ANALYTE GROUP o
See Description Below

Extractable Organics 1, 2, 4, 6 (not required if Luminox (or
equivalent is used), (5 and 7 optional), 11

Volatile Organics 1, 2, 4, (6 optional, methanol only), 7
Metals 1,2, 3,4,8, 11 **

**Procedures to clean containers for ultra-
trace metals are found in FS 8200

Inorganic Nonmetallics, Radionuclides, 1,2,3%4,8,11

Physical and Aggregate Properties, Aggregate * For nutrients, replace nitric acid with

Inorganics, and Volatile Inorganics hydrochloric acid, or use a hydrochloric acid
rinse after the nitric acid rinse. See FC 1001,
section 4

Petroleum Hydrocarbons, and Oil and Grease 1, 2, 3, 4, (5, 6, 7 optional), 11
Microbiological (all) 1,2,4,8,9, 11

Toxicity Tests (Includes Bioassays) 1,2,10,2,4,6.1, (10 optional), 11

NOTE: Steps 1 and 2 may be omitted when cleaning new, uncertified containers.
1. Wash with hot tap water and a brush using a suitable laboratory-grade detergent:

1.1. Volatile and Extractable Organics, Petroleum Hydrocarbon, Oil and Grease:
Luminox, Liqui-Nox, Alconox or equivalent;

1.2. Inorganic nonmetallics: Liqui-Nox or equivalent;

1.3. Metals: Liqui-Nox, Acationox, Micro or equivalents:

1.4. Microbiologicals (all): Must pass an inhibitory residue test.
Rinse thoroughly with hot tap water.

Rinse with 10% nitric acid solution.

Rinse thoroughly with analyte-free water (deionized or better).

Rinse thoroughly with pesticide-grade methylene chloride.

S T

Rinse thoroughly with pesticide-grade isopropanol, acetone or methanol.
6.1. For bioassays, use only acetone, and only when containers are glass.
7. Ovendry at 103°C to 125°C for at least 1 hour.
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Table FC 1000-2
Container Cleaning Procedures

7.1. VOC vials and containers must remain in the oven in a contaminant-free
environment until needed. They should be capped in a contaminant-free environment just
prior to dispatch to the field.

Invert and air-dry in a contaminant-free environment.
Sterilize containers:
9.1. Plastic: 60 min at 170°C, loosen caps to prevent distortion.
9.2. Glass: 15 min at 121°C.
10. Rinse with 10% hydrochloric acid followed by a sodium bicarbonate solution.

11. Cap tightly and store in a contaminant-free environment until use. Do not use glass if
collecting samples for boron or silica.

Page 22 of 22 Revision Date: March 31, 2008(Effective 12/3/08)



DEP-SOP-001/01
FD 1000 Documentation Procedures

FD 1000. DOCUMENTATION PROCEDURES

1.

INTRODUCTION:

1.1.  For the creation of clear, accurate and methodical records to document all field
activities affecting sample data, implement the following standard operating procedures for
sample collection, sample handling and field-testing activities.

SCOPE AND APPLICABILITY

2.1.  This SOP provides a detailed listing of the information required for documentation of
all sampling procedures and field testing.

2.2. Refer to the associated sampling or field testing SOP for any requirements for the
chronological or sequential documentation of data.

QUALITY ASSURANCE

3.1. Implement review procedures to monitor and verify accurate manual and automated
data entry and recordkeeping for all documentation tasks outlined in this SOP.

FD 1100. Universal Documentation Requirements

Incorporate efficient archival design and concise documentation schemes for all record systems.
Ensure that the history of a sample is clearly evident in the retained records and documentation
and can be independently reconstructed.

1.

CRITERIA FOR ALL DOCUMENTS

1.1. Keep all applicable documentation available for inspection. Keep all original data
and records as well as reduced or manipulated forms of the original data or records.

1.1.1. Authorized representatives of DEP have the legal right to inspect and request
copies of any records using paper, electronic media, or other media during any DEP
audit of physical facilities or on-site sampling events, and for any data validations
conducted for applicable project data submitted to DEP.

1.2. Record enough information so that clarifications, interpretations, or explanations of
the data are not required from the originator of the documentation.

1.3. Clearly indicate the nature and intent of all documentation and all record entries.

1.4. Link citations to SOPs and other documents by the complete name, reference or
publication number, revision number, and revision date for the cited document, when
applicable. Also assign this information to internally generated SOPs.

1.5. Retain copies of all revisions of all cited documents as part of the documentation
archives.

PROCEDURES

2.1.  Sign, initial or encode all documentation entries made to paper, electronic or other
records with a link indicating the name and responsibility of the author making the data
entry, clearly indicating the reason for the signature, initials or code (e.g., “sampled by”;
“released by”; “prepared by”; “reviewed by").

2.2.  In order to abbreviate record entries, make references to procedures written in
internal SOPs or methodology and procedures promulgated by external sources.
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2.2.1. Document the intent to use SOPs other than the DEP SOPs, or to use allowable
modifications to the DEP SOPs by recording the effective date of use for all such SOPs
or modifications.

2.2.1.1. Retain any correspondence with DEP regarding approval to use
alternative procedures for any projects.

2.2.2. Authorize all internal SOPs with the signatures of the quality assurance officer(s)
and manager(s) responsible for implementation of the SOPs. Record the dates of
signature.

2.3.  Employ straightforward archiving of records to facilitate documentation tracking and
retrieval of all current and archived records for purposes of inspection, verification, and
historical reconstruction of all procedures and measurement data.

2.4.  Keep copies or originals of all documentation, including documentation sent to or
received from external parties.

2.5.  Use waterproof ink for all paper documentation.

2.6. Do not erase or obliterate entry errors on paper records. Make corrections by
marking a line through the error so that it is still legible. Initial or sign the marked error and
its correction.

2.7. Maintain electronic audit trails for all edited electronic records, if possible. Utilize
software that allows tracking of users and data edits, if available. Software that prompts the
user to double-check edits before execution is also preferred. See FD 1200.

2.8. Clearly link all documentation associated with a sample or measurement. Make
cross-references to specific documentation when necessary.

2.9. Link final reports, data summaries, or other condensed versions of data to the
original sample data, including those prepared by external parties.

3. RETENTION REQUIREMENTS

3.1. Perthe DEP QA Rule, 62-160.220 & .340, F.A.C., keep all documentation archives
for a minimum of 5 years after the date of project completion or permit cycle unless
otherwise specified in a Department contract, order, permit, or Title 62 rules.

FD 1200. Electronic Documentation
Handle electronic (digital) data as with any data according to applicable provisions of FD 1100.
1. RETENTION OF AUTOMATIC DATA RECORDING PRODUCTS

1.1. For data not directly read from the instrument display and manually recorded, retain
all products or outputs from automatic data recording devices, such as strip chart recorders,
integrators, data loggers, field measurement devices, computers, etc. Store records in
electronic, magnetic, optical, or paper form, as necessary.

1.1.1. Retain all original, raw output data. Ensure archiving of these data prior to
subsequent reduction or other manipulation of the data.

1.2. Identify output records as to purpose, analysis date and time, field sample
identification number, etc. Maintain clear linkage with the associated sample, other data
source or measured medium and specific instrument used to make the measurement.

2. ELECTRONIC DATA SECURITY
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2.1.  Control levels of access to electronic data systems as required to maintain system
security and to prevent unauthorized editing of data.

2.2. Do not alter raw instrumentation data or original manual data records in any fashion
without retention of the original raw data.

2.3.  Maintain secure computer networks and appropriate virus protection as warranted for
each system design.

3. ELECTRONIC DATA STORAGE AND DOCUMENTATION
3.1.  Store all electronic, magnetic, and optical media for easy retrieval of records.

3.1.1. Ensure that all records can be printed to paper if needed for audit or verification
purposes.

3.1.2. Ifitis anticipated that the documentation archive will become unreadable due to
obsolescence of a particular storage technology, retain a paper archive of the data or
transfer to other suitable media.

3.2.  For easy retrieval of records, link all stored data to the associated sample data or
other data source.

3.3. Backup all data at a copy rate commensurate with the level of vulnerability of the
data. Consider replicating all original data as soon as possible after origination.

4. SOFTWARE VERIFICATION

4.1. Ensure that any software used to perform automatic calculations conforms to
required formulas or protocols.

4.2.  Document all software problems and their resolution in detail, where these problems
have irretrievably affected data records or linkage. Record the calendar date, time,
responsible personnel, and relevant technical details of all affected data and software files.
Note all software changes, updates, installations, etc. per the above concerns. File and link
all associated service records supplied by vendors or other service personnel.

5. PROTECTION OF EQUIPMENT AND STORAGE MEDIA

5.1.  Place stationary computers, instrumentation, and peripheral devices in locations of
controlled temperature and humidity and away from areas where the potential for fluid leaks,
fire, falling objects, or other hazards may exist. In the field, protect portable equipment from
weather, excess heat or freezing, storage in closed vehicles, spillage from reagents and
samples, etc.

5.2.  Protect storage media from deteriorating conditions such as temperature, humidity,
magnetic fields, or other environmental hazards as above.

6. ELECTRONIC SIGNATURES — Documents signed with electronic signatures must be consistent
with the requirements of 62-160.405, F.A.C.:

6.1. the integrity of the electronic signature can be assured;
6.2. the signature is unique to the individual;

6.3. the organization using electronic signatures has written policies for the generation
and use of electronic signatures; and

6.4. the organization using electronic signatures has written procedures for ensuring the
security, confidentiality, integrity and auditability of each signature.
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FD 1300. Documentation Using Other Media

1.

UNIVERSAL REQUIREMENTS
1.1. Handle documentation prepared using other media according to FD 1100.
PROTECTION OF STORED MEDIA

2.1.  Store media such as photographs, photographic negatives, microfilm, videotape, etc.
under conditions generally prescribed for these media by manufacturers and conducive to
long-term storage and protection from deterioration. See also FD 1200, section 5, above.

FD 2000. DOCUMENTATION OF CLEANED EQUIPMENT,

SAMPLE CONTAINERS, REAGENTS AND SUPPLIES

When providing sample containers, preservation reagents, analyte-free water or sampling
equipment, document certain aspects of these preparations.

1.

2.

EQUIPMENT CLEANING DOCUMENTATION

1.1. Document all cleaning procedures by stepwise description in an internal SOP if
cleaning procedures in the DEP SOP have been modified for use. Alternatively, cite the
DEP SOP procedures in the cleaning record for the applicable equipment.

1.2. Record the date of cleaning.

1.2.1. Ifitems are cleaned in the field during sampling activities for a site, document the
date and time when the affected equipment was cleaned. Link this information with the
site and the cleaning location at the site.

1.3. Retain or make accessible any certificates of cleanliness issued by vendors
supplying cleaned equipment or sample containers.

1.3.1. Retain from the vendor or document for internal cleaning the following
information for sample containers, as applicable:

e Packing slip and cleanliness certificates from vendors
e Container types and intended uses

e Lot numbers or other designations for groups of containers cleaned together using the
same reagents and procedures

e Dates of cleaning

e Cleaning procedures or reference to internal cleaning SOPs or DEP SOPs

e Cleaning personnel names

¢ Results of quality control analyses associated with container lots

¢ Comments about problems or other information associated with container lots
SAMPLING KIT DOCUMENTATION

If supplied to a party other than internal staff, transmit to the recipient the following information
pertaining to sampling equipment or other implements, sample containers, reagent containers,
analyte-free water containers, reagents or analyte-free water supplied to the recipient.
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e Quantity, description and material composition of all containers, container caps or
closures or liners for caps or closures

¢ Intended application for each sample container type indicated by approved analytical
method or analyte group(s)

e Type, lot number, amount and concentration of preservative added to clean sample
containers and/or shipped as additional preservative

¢ Intended use for any additional preservatives or reagents provided

e Description of any analyte-free water (i.e., deionized, organic-free, etc.)
o Date of analyte-free water containerization

e Date of sampling kit preparation

e Description and material composition of all reagent transfer implements (e.g., pipets)
shipped in the sampling kit and the analyte groups for which the implements have been
cleaned or supplied

e Quantity, description and material composition of all sampling equipment and pump
tubing (including equipment supplied for filtration) and the analyte groups for which the
equipment has been cleaned or supplied

e Tare weight of VOC vials, as applicable (this item is necessary when EPA 5035 VOC
sample vials are provided for soil samples)

3. DOCUMENTATION FOR REAGENTS AND OTHER CHEMICALS

3.1. Keep arecord of the lot numbers and inclusive dates of use for all reagents,
detergents, solvents and other chemicals used for cleaning and sample preservation.

3.1.1. See FD 4000 below for documentation requirements for reagents used for field
testing.

FD 3000. DOCUMENTATION OF EQUIPMENT MAINTENANCE

1. Log all maintenance and repair performed for each instrument unit, including routine
cleaning procedures, corrective actions performed during calibrations or verifications, and
solution or parts replacement for instrument probes.

1.1. Include the calendar date for the procedures performed.
1.2. Record names of personnel performing the maintenance or repair tasks.
1.2.1. Describe any malfunctions necessitating repair or service.

2. Designate the identity of specific instrumentation in the documentation with a unique
description or code for each instrument unit employed. This identifier may include a
manufacturer name, model number, serial number, inventory number, or other unique
identification.

3. Retain vendor service records for all affected instruments.

4. Record the following for rented equipment:
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e Rental date(s)
e Equipment type and model or inventory number or other description

5. Retain the manufacturer’s operating and maintenance instructions.

FD 4000. DOCUMENTATION FOR CALIBRATION OF FIELD-
TESTING INSTRUMENTS AND FIELD ANALYSES

Document acceptable instrument or measuring system calibration for each field test or analysis
of a sample or other measurement medium.

FD 4100. General Documentation for all Field Testing

1. STANDARD AND REAGENT DOCUMENTATION: Document information about standards and
reagents used for calibrations, verifications, and sample measurements.

1.1. Note the date of receipt, the expiration date and the date of first use for all standards
and reagents.

1.1.1. Document acceptable verification of any standard used after its expiration date.

1.2. Record the concentration or other value for the standard in the appropriate
measurement units.

1.2.1. Note vendor catalog number and description for preformulated solutions as well
as for neat liquids and powdered standards.

1.2.2. Retain vendor assay specifications for standards as part of the calibration record.
1.2.2.1. Record the grade of standard or reagent used.

1.3. When formulated in-house, document all calculations used to formulate calibration
standards.

1.3.1. Record the date of preparation for all in-house formulations.

1.4. Describe or cite the procedure(s) used to prepare any standards in-house (DEP SOP
or internal SOP).

2. FIELD INSTRUMENT CALIBRATION DOCUMENTATION: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this record with
affected sample measurements.

2.1. Retain vendor certifications of all factory-calibrated instrumentation.

2.2. Designate the identity of specific instrumentation in the documentation with a unique
description or code for each instrument unit used.

2.2.1. Record manufacturer name, model number, and identifying number such as a
serial number for each instrument unit.

2.3. Record the time and date of all initial calibrations and all calibration verifications.

2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

2.5. Record the name of the analyst(s) performing the calibration or verification.
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2.6. Document the specific standards used to calibrate or verify the instrument or field
test with the following information:

o Type of standard or standard name (e.g., pH buffer)

¢ Value of standard, including correct units (e.g., pH = 7.0 SU)

e Link to information recorded according to section 1 above

2.7. Retain manufacturers’ instrument specifications.

2.8. Document whether successful initial calibration occurred.

2.9. Document whether each calibration verification passed or failed.

2.10. Document, according to records requirements of FD 3000, any corrective actions
taken to modify instrument performance.

2.10.1. Document date and time of any corrective actions.

2.10.2. Note any incidence of discontinuation of use of the instrument due to calibration
failure.

2.11. Describe or cite the specific calibration or verification procedure performed (DEP
SOP or internal SOP).

3. Record all field-testing measurement data, to include the following:
e Project name
e Date and time of measurement or test (including time zone, if applicable)

e Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

e Latitude and longitude of sampling source location (if required)

e Analyte or parameter measured

e Measurement or test sample value

e “J” data qualifier code for estimated measurement or test sample value
e Reporting units for the measurement

¢ Initials or name of analyst performing the measurement

¢ Unique identification of the specific instrument unit used for the test (see 2.2 above)

FD 5000. DOCUMENTATION OF SAMPLE COLLECTION,
PRESERVATION AND TRANSPORT

Follow these procedures for all samples. See FD 5100 - FD 5427 below for additional
documentation for specific sampling activities. See example Forms in FD 9000 below for
example formats for documenting specific sampling and testing procedures.

1. SAMPLE IDENTIFICATION REQUIREMENTS

1.1. Ensure that labels are waterproof and will not disintegrate or detach from the sample
container when wet, especially under conditions of extended submersion in ice water
typically accumulating in ice chests or other transport containers.
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1.2. Label or tag each sample container with a unique field identification code that
adequately distinguishes each sample according to the following criteria. The code must
adequately link the sample container with all of the information about the sample contained
in the permanent field record.

1.2.1. Link the unique field identification code to the sample source or sampling point
identification, the date of sample collection, the time of sample collection (for maximum
holding times equal to or less than 48 hours), the analytes of interest and the
preservation technique.

1.2.2. Label or tag each sample container for the following types of samples with a
unique field identification code:

e Quality control samples such as duplicate samples, other replicate samples or split
samples collected for the same analyte or group of analytes

e Field samples or quality control samples collected using a different sample collection
technique for the same analyte or group of analytes (for example, if both a bailer and a
pump are used to collect samples for metals analysis, label the bailer sample to
distinguish it from the pump sample)

1.2.3. The color, size, shape, or material composition of sample containers and caps
cannot substitute for the information required in 1.2.1. — 1.2.2. Above.

1.2.4. The unique field identification code and any other information included on the
container label or tag must allow the analyzing laboratory to independently determine the
sample collection date, the sample collection time (for maximum holding times < 48
hours), the sample preservation and the analytical tests to be performed on each
container or group of containers.

1.3.  Attach the label or tag so that it does not contact any portion of the sample that is
removed or poured from the container.

1.4. Record the unique field identification code on all other documentation associated
with the specific sample container or group of containers.

2. GENERAL REQUIREMENTS FOR SAMPLING DOCUMENTATION: Record the following information
for all sampling:

2.1. Names of all sampling team personnel on site during sampling
2.2. Date and time of sample collection (indicate hours and minutes)
2.2.1. Use 24-hour clock time or indicate A.M. and P.M.

2.2.2. Note the exact time of collection for individual sample containers for time-
sensitive analyses with a maximum holding time of 48 hours of less.

2.3. Ambient field conditions, to include, but not limited to information such as weather,
tides, etc.

2.4. Comments about samples or conditions associated with the sample source (e.qg.,
turbidity, sulfide odor, insufficient amount of sample collected)

2.5.  Specific description of sample location, including site name and address

2.5.1. Describe the specific sampling point (e.g., monitoring well identification number,
outfall number, station number, etc.).

2.5.2. Determine latitude and longitude of sampling source location (if required).

Page 8 of 26 Revision Date: March 31, 2008 (Effective 12/3/08)



DEP-SOP-001/01
FD 1000 Documentation Procedures
2.5.3. Locate sampling points on scaled maps or drawings where applicable.

2.6.  Record the unique field identification code for each sample container and parameters
to be analyzed, per section 1 above. The code must adequately link the sample container
or group of containers with all of the information about the sample contained in the
permanent field record.

2.7.  Number of containers collected for each unique field identification code
2.8.  Matrix sampled

2.9. Type of field sample collected, such as grab, composite or other applicable
designation.

2.10. Field-testing measurement data:

2.10.1. See FD 4000 above for specific details.
2.11. Calibration records for field-testing equipment
2.11.1. See FD 4000 above for specific details.

2.12. Preservation for each container

2.12.1. Indicate whether samples are chemically preserved on-site by the sampling team
or, alternatively, were collected in prepreserved (predosed) containers.

2.12.2. Indication of any tests performed in the field to determine the presence of
analytical interferences in the sample.

2.12.3. Indication of any treatments of samples performed in the field to eliminate or
minimize analytical interferences in the sample.

2.12.4. See FD 5100, section 1.

2.13. Purging and sampling equipment used, including the material composition of the
equipment and any expendable items such as tubing.

2.14. Types, number, collection location and collection sequence of quality control
samples

2.14.1. Include a list of equipment that was rinsed to collect any equipment blanks.
2.15. Use of fuel powered vehicles and equipment
2.16. Number of subsamples and amount of each subsample in any composite samples

2.16.1. Include sufficient location information for the composite subsamples per 2.4
above.

2.17. Depth of all samples or subsamples
2.18. Signature(s) or initials of sampler(s)

3. SAMPLE TRANSMITTAL RECORDS: Transmit the following information to the analytical
laboratory or other receiving party. Link transmittal records with a given project and retain all
transmittal records.

¢ Site name and address — Note: Client code is acceptable if samples are considered
sensitive information and if the field records clearly trace the code to a specified site
and address.

¢ Date and time of sample collection
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o Name of sampler responsible for sample transmittal
¢ Unique field identification codes for each sample container
¢ Total number of samples
¢ Required analyses
¢ Preservation protocol
o Comments about sample or sample conditions
o |[dentification of common carrier (if used)
4. SAMPLE TRANSPORT

4.1.  If shipping transmittal forms in the transport containers with the samples, place the
forms in a waterproof enclosure and seal.

4.2.  For common carrier shipping, seal transport containers securely with strapping tape
or other means to prevent lids from accidentally opening.

4.2.1. Keep all shipping bills from common carriers with archived transmittal records.

5. ANCILLARY FIELD RECORDS: Link any miscellaneous or ancillary records (photographs,
videotapes, maps, etc.) to specific sampling events such that these records are easily traceable
in the data archives associated with the project, sampling date and sample source(s).

FD 5100. Documentation Specific To Aqueous Chemistry
Sampling

1. SAMPLE PRESERVATION: Document preservation of all samples according to the following
instructions.

1.1. List the chemical preservatives added to the sample.

1.2. Record the results of pH verification performed in the field, including the pH value of
the sample (if applicable). Note any observations about changes in the sample as a result
of adding preservative to the sample or mixing the sample with the preservative.

1.3. Record the amount of preservative added to samples and the amount of any
additional preservative added. The amount dosed into sample containers supplied with
premeasured preservatives must also be recorded.

1.3.1. For documentation of procedures for preservation for routine samples, cite DEP
SOPs or internal SOPs for this information.

1.3.2. Record instances of deviation from preservation protocols found in SOPs when
non-routine or problematic samples are collected.

1.4. Record the use of ice or other cooling method, when applicable.
2. GROUNDWATER SAMPLING

2.1. Record or establish a documentation link to the following information for all samples.
See section 3 below for in-place plumbing:

e Well casing composition and diameter of well casing

e A description of the process and the data used to design the well
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The equipment and procedure used to install the well
The well development procedure
Pertinent lithologic or hydrogeologic information

Ambient conditions at the wellhead or sampling point that are potential sources of
unrepresentative sample contamination

Water table depth and well depth
Calculations used to determine purge volume
Total amount of water purged

Date well was purged

Purging equipment used

Sampling equipment used

Well diameter

Total depth of well

Depth to groundwater

Volume of water in the well

Purging method

Placement depth of tubing or pump intake
Depth and length of screened interval
Times for beginning and ending of purging
Total volume purged

Times of stabilization parameter measurements
Purging rate, including any changes in rate
Temperature measurements

pH measurements

Specific conductance measurements
Dissolved oxygen measurements

Turbidity measurements

Site or monitoring well conditions impacting observed dissolved oxygen and turbidity
measurements

Color of groundwater
Odor of groundwater

Record the following for Water Level and Purge Volume Determination (FS 2211):
Depth to groundwater

Total depth of well
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e Length of water column
e Well diameter
e Volume of water in the well
e Volume of pump
e Tubing diameter
e Length of tubing
e Volume of flow cell
¢ Volume in the pumping system
2.3.  Record the following for Well Purging (FS 2212)
e Calculations for pumping rates, including any changes in rates
o Flow meter readings
¢ Volume of water purged
e Placement depth of tubing or pump intake
e Depth and length of screened interval
e Time needed to purge one (1) well volume or purging equipment volume
e Well volumes or purging equipment volumes purged
e Temperature measurements
e pH measurements
e Specific conductance measurements
¢ Dissolved oxygen measurements
e Turbidity measurements
e Purging rate, including any changes in rate
o Drawdown in the well
3. IN-PLACE PLUMBING SOURCES INCLUDING DRINKING WATER SYSTEMS
3.1. Record the following for all samples:
¢ Plumbing and tap material construction (if known)
¢ Flow rate at which well was purged
¢ Amount of time well was allowed to purge
e Flow rate at time of sample collection
e Public water system identification number (if applicable)

¢ Name and address of water supply system and an emergency phone number for
notification of sample results (if applicable)

4. SURFACE WATER SAMPLING

o Sample collection depth
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e Beginning and ending times (24 hr) for timed composite sampling
o Type of composite (e.g., flow-proportioned, continuous, etc.)
5. WASTEWATER SAMPLING

e Beginning and ending times (24 hr) for timed composite sampling

o Type of composite (e.g. flow-proportioned, continuous, etc.)

FD 5120. RECORDS FOR NON-AQUEOUS ENVIRONMENTAL SAMPLES

Document the following information for all samples when using the indicated procedures.

FD 5130. DOCUMENTATION SPECIFIC TO SoIL SAMPLING (FS 3000)
1. GENERAL SOIL SAMPLING
e Sample collection depth
o Areal location of sample
e Sample collection device
2. Sampling for Volatile Organic Compounds (VOC) per EPA Method 5035
e Tare weight of VOC sample vial (if applicable)
o Weight of sample (if applicable)

FD 5140. DOCUMENTATION SPECIFIC TO SEDIMENT SAMPLING (FS 4000)

al Sediment Sampling D
7/20/11

o Sample collett

o Areal location of sample

e Sample collection device
2. Sampling for Volatile Organic Compounds (VOC) per EPA Method

o Tare weight of VOC sample vial (if applicable)

o Weight of sample (if applicable)

FD 5200. Documentation STBr‘ifir o Waste Sampling (FS 5000)

7/20/11
rrorcacrr drum;

DRU
1.1. Record the fo

ING

e Type of drum and description of con
e Drum number, if applicable

e Terrain and drainage condition

e Shape, size and dimensions of drum

e Label wording or other markings
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Dimensional extent of leaks or spills associated with the drum

Drum location (or location map)
Record the following information for the drum sample(s):
o Dascription of phases, colors, crystals, powders, sludges, etc.

o Stratified layers sampled, including aliquot amounts for composites, if applicable

e Type of OVA prybe
¢ Radiation backgroind reading and sample radiation reading
e Type of radiation montor used

e Oxygen and LEL readinys from container opening

e \Water reactivity results
y D

e Specific gravity 7/20/11

e PCB testresults
o Water solubility results
e pH of aqueous wastes
o Results of chemical test strips
e Ignitability results
¢ Results of other chemical hazard test kits
¢ Miscellaneous comments for any tests

2. Documentation for Tanks
2.1. Record the following information for the tank:
e Type of tank, tank design and material of construction of
e Description of tank contents and markings
e Tank number or other designation, if applicable
e Terrain and drainage condition
e Shape, size and dimensions of tank
e Label or placard wording or other markings
o Dimensional extent of leaks or spills associated with the tank
e Tank location (or location map)
2.2.  Record the following information for the tank sample(s):

e Description of phases, colors, crystals, powders, sludges, etc.
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tratified layers sampled, including aliquot amounts for composites, if applicable

o Type of O\A probe
e Radiation bagkground reading and sample radiation reading
e Type of radiatioy monitor used

e Oxygen and LEL [gvel from container opening

e Water reactivity resu
e Specific gravity

e PCB test results

o Water solubility results D

¢ pH of aqueous wastes 7/20/11

e Results of chemical test strips

e Ignitability results

¢ Results of other chemical hazard test ki

¢ Miscellaneous comments for any tests
3. DOCUMENTATION FOR WASTE LEACHATE AND WASTN SUMP SAMPLES

3.1. Document information specific to leachate a
documentation requirements for the respective DEP
2100, FS 2200, FS 4000, FS 5100 and FS 5200).

4. DOCUMENTATION FOR WASTE PILE SAMPLES

sump sampling according to the
Ps employed to collect samples (FS

4.1. Document information specific to waste pile sampling\according to associated
regulatory requirements for the project.

5. DOCUMENTATION FOR WASTE IMPOUNDMENT AND WASTE LAGOON

5.1. Document information specific to impoundment and lagoon sgempling according to
the documentation requirements for the respective DEP SOPs employgd to collect samples
(FS 2100, FS 4000, FS 5100, and FS 5200).

FD 5300. Documentation for Biological Sampling

The following SOP sections list required documentation items for specific biologica\sampling
procedures, as indicated.

FD 5310. DOCUMENTATION FOR BIOLOGICAL AQUATIC HABITAT CHARACTERIZATI®N

Minimum documentation required for biological habitat characterization and sampling is listd
below according to requirements as specified in the indicated sampling and field-testing DE
SOPs.
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o Sample location including county

¢ Field identificatjon

e Receiving body o\wat¢

D
7/20/11

e Time of sampling

o Percentage of land-use\types in the watershed that drain to the site

e Potential for erosion withi

the portion of the watershed that affects the site

e Local non-point-source pollutipn potential and obvious sources

e Typical width of 100-meter sectlQn of river or stream

e Size of the system or the size of thg sample area within the system (lake, wetland, or

estuary)

¢ Three measurements of water depth acxpss the typical width transect

¢ Three measurements of water velocity, on® at each of the locations where water depth

was measured

e Vegetated riparian buffer zone width on each sigje of the stream or river or at the least
buffered point of the lake, wetland or estuary

e Presence of artificial channelization in the vicinity oft¥he sampling location (stream or

river)

e Description of state of recovery from artificial channelizatign

o Presence or absence of impoundments in the area of the saqpling location

e Vertical distance from the current water level to the peak overflqw level

e Distance of the high water mark above the stream bed

o Observed water depth at high water mark location

e Percentage range that best describes the degree of shading in the samyling area

e Any odors associated with the bottom sediments

e Presence or absence of oils in the sediment

e Any deposits in the area, including the degree of smothering by sand or silt

o Depth of each water quality measurement

e Temperature
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pH

Dissolved oxygen

ecific conductance

o Saligity

o SecchNdepth

e Type of aguatic system sampled

itude (order designation)

e Description of any noticeable water odors

e Term that best deScribes t| TD coverage of any oil on the water surface

e Term that best desc est7/20/11 of turbidity in the water

e Term that best describeg the color of the water

o Weather conditions during\the time of sampling

e Any other conditions/observa¥ons that are helpful in characterizing the site

e Relative abundances of periphytQn, fish, aquatic macrophytes and iron/sulfur bacteria
e List and map of dominant vegetatioQ observed
¢ Sampling team designation
e Signature(s) of sampler(s)

e Signature date

3. For lakes, divide the site map into twelve sections and note viSual markers that will assist in

distinguishing those sections.

4. Photographs of the sampling area are also useful tools for docum
and identifying station location.

ting habitat conditions

FD 5312. Stream and River Biological Habitat Assessment Records (FT 3100)

1. Record the following information or use Form FD 9000-5, Stream/River Haljtat Assessment
Field Sheet:

e Submitting organization name and/or code
e STORET station number

e Assessment date

e Sampling location including county

¢ Field identification
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Receiving body of water

Time of sampling upon arrival at the site

e Subs{rate availghilihz score
TD

e Water elocitys7/20/11

¢ Habitat sNpothermgscore
o Artificial chapnelization score

e Bank stability §core for each bank

o Riparian buffer 2gne width score for each bank

¢ Riparian zone veg§tation quality score for each bank
¢ Primary habitat components score

e Secondary habitat comRonents score

e Location of velocity measurements taken withiN the segment

e Location of habitats smothered by sand or silt
e Location of unstable, eroding banks

e Locations along the segment where the natural, riparign vegetation is altered or
eliminated

¢ Plant taxa observed

e Additional notes and observations

FD 5313. Lake Biological Habitat Assessment Records (FT 3R00)

1. Document the following information or use the Lake Habitat Assessmgnt Field Sheet (Form
FD 9000-6):

e STORET station number
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Sampling date

ampling location including lake name

e Features oRserved
o Description o the hydrology of the system (water residence time)
o Lake water col§r

e Secchi depth scoe D
7/20/11

e Vegetation quality core

e Stormwater inputs s
e Bottom substrate quali
e Lakeside adverse humarh\alterations score
e Upland buffer zone score
e Adverse watershed land use §core
e Habitat assessment total score
¢ Additional comments and observtions

e Name and Signature of analyst

FD 5320. BloLOGICAL AQUATIC COMMUNITY SAMPLING RECORDS (FS 7000)

Minimum documentation required for biological
listed below according to requirements as specifi

ampling for procedures described in FS 7000 is
d in the indicated sampling DEP SOPs.

FD 5321. Periphyton Sampling Records (FS\7200)
For each sample, record the following:
e Station sampled

e Date collected

FD 5322. Quialitative Periphyton Sampling Records {S 7220)

Complete the Physical/Chemical Characterization Field Sheet {fForm FD 9000-3), Stream/River
Habitat Sketch Sheet (Form FD 9000-4) or site map and Strea iver Habitat Assessment
Field Sheet (Form FD 9000-5), as appropriate for the water body §ampled (see FT 3000 — FT
3100). Other customized formats may be used to record the information prompted on the above
forms.
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Site or waterbody name

rvey date

o Namge(s) of analyst(s)

e Transgct mark number (10-meter segment within the 100-meter reach)

e Transecy point (1 —9)

le col{TD
e Algal thicknegs ra{7/20/11 {7230 procedure)
o Algae type

o Canopy cover (p& FS 7230 procedure)
e Bottom visibility
e Water color

¢ Additional comments or\pbservations

FD 5324. Lake Vegetation INdex Records (FS 7310)

Record the following information or uge Form FD 9000-7, Lake Vegetation Index Data Field
Sheet:

e Waterbody name

¢ Assessment or sampling date
e County name

o Name of analyst(s)

e STORET station number

e Signature(s) of analyst(s)

o Lake water level

e Presence of algal mats

o Lake units sampled (12-sector procedure per FS 73{0)
e Taxa observed in each selected unit

e Dominant and co-dominant taxa in each unit
e Taxa collected for further identification

e Approximate water depth for each taxon collected

FD 5325. Rapid Bioassessment (Biorecon) Records (FS 741

Record the following information or use the Biorecon Field Sheet (Form 9000-1).
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e STORET station number
Location, including latitude and longitude
e \ Watershed or basin name
e RKamily or genus of all organisms from all material in all four dipnet sweeps
e ToOfal taxa tallies

o Taxy richness, Ephemeroptera taxa, Trichoptera taxa, Long-lived taxa, Clinger taxa,
and §ensitive taxa

e Abund&nce code for each taxon

e Name(s)\of analy _FDM“M*'ng and sorting samples

e Habitat types (sul7/20/11 ampled

¢ Name(s) of §nalyst(s) performing quality control
e Signatures

e Collection date and time

FD 5326. Stream Cyndition Index (D-frame Dipnet) Sampling Records (FS 7420)

1. Complete the Physical/Chemical Characterization Field Sheet (Form FD 9000-3),
Stream/River Habitat Sketch\Sheet (Form FD 9000-4) or site map and Stream/River Habitat
Assessment Field Sheet (Forlp FD 9000-5) forms appropriate for the water body sampled (see
FT 3000 — FT 3400). Other cugtomized formats may be used to record the information
prompted on the above forms.

2. Record the following for eachsample:
¢ Number of sweeps for each\habitat

¢ Number of containers per saryple

FD 5327. Sediment Core Biologigal Grab Sampling Records (FS 7440)

Record the sampling location of site grab\core samples.

FD 5328. Sediment Dredge Biologicgl Grab Sampling Records (FS 7450)

Record the sampling location of site grab drege samples.

FD 5329. Lake Condition Index (Lake Cqmposite) Sediment Dredge Biological Grab
Sampling Records (FS 7460)

Record the following or use DEP Form FD 9000-2 §Composite Lake Sampling Sheet):
¢ Sampling date
e Lake name
e Sampling equipment used

¢ Comments and observations
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dge drop number (1 - 12)
TD

7/20/11
¢ Sampling locat i lge sample for each drop (include lake sector map)

ber

e Sediment type(s) in gr redge sample for each drop

FD 6000. QUALITY CONTROL DOCUMENTATION

Document all field quality control samples in the permanent field records.
2. At a minimum, record the following information:
e The type, time and date that the quality control sample was collected; and

o The preservative(s) (premeasured or added amount) and preservation checks
performed.

3. If blanks are collected/prepared by the field organization, maintain records of the following:
o Type of analyte-free water used,;
e Source of analyte-free water (include lot number if commercially purchased);
o Alist of the sampling equipment used to prepare the blank.

If items above are specified in an internal SOP, you may reference the SOP number and
revision date in the field notes. Note any deviations to the procedure in the field notes.

4. For trip blanks, record the following:
o Date and time of preparation
e Storage conditions prior to release to the sample collecting organization
e Type of analyte-free water used
e Source and lot number (if applicable) of analyte-free water

4.1.  Include trip blank information in the sampling kit documentation per FD 2000,
section 2.

5. For duplicates, record the technique that was used to collect the sample.

6. For split samples, identify the method used to collect the samples and the source(s) of the
sample containers and preservatives.

FD 7000. LEGAL OR EVIDENTIARY DOCUMENTATION

1. Scope: The use of legal or evidentiary Chain-of-Custody (COC) protocols is not usually
required by DEP, except for cases involving civil or criminal enforcement. Do not use these
procedures for routine sampling for compliance, for example, unless evidentiary custody
protocols are specifically mandated in a permit or other legal order or when required for
enforcement actions.

2. General Procedural Instructions

2.1.  Follow applicable requirements in FD 1000 — FD 5000 for all evidence samples.
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2.2.  Establish and maintain the evidentiary integrity of samples and/or sample containers.
Demonstrate that the samples and/or sample containers were handled and transferred in
such a manner as to eliminate possible tampering.

2.2.1. Document and track all time periods and the physical possession and storage of
sample containers and samples from point of origin through the final analytical result and
sample disposal.

FD 7100. General Requirements for Evidentiary Documentation

1. CHAIN OF CusTODY RECORDS: Use the Chain-of-Custody (COC) records to establish an
intact, contiguous record of the physical possession, storage, and disposal of sample
containers, collected samples, sample aliquots, and sample extracts or digestates. For ease of
discussion, the above-mentioned items are referred to as “samples”.

1.1.  Account for all time periods associated with the physical samples.
1.2.  Include signatures of all individuals who physically handle the samples.

1.2.1. The signature of any individual on any record that is designated as part of the
Chain-of-Custody is their assertion that they personally handled or processed the
samples identified on the record.

1.2.2. Denote each signature with a short statement that describes the activity of the

signatory (e.g., “sampled by”, “received by”, “relinquished by”, etc.).

1.2.3. In order to simplify recordkeeping, minimize the number of people who physically
handle the samples.

2. CONSOLIDATION OF RECORDS: The COC records need not be limited to a single form or
document. However, limit the number of documents required to establish COC, where practical,
by grouping information for related activities in a single record. For example, a sample
transmittal form may contain both certain field information and the necessary transfer
information and signatures for establishing delivery and receipt at the laboratory.

3. LiABILITY FOR CusTODY DOCUMENTATION: Ensure appropriate personnel initiate and
maintain sample chain-of-custody at specified times.

3.1. Begin legal chain-of-custody when the precleaned sample containers are dispatched
to the field.

3.1.1. Omit the transmittal record for precleaned sample containers if the same party
provides the containers and collects the samples.

3.2.  Sign the COC record upon relinquishing the prepared sample kits or containers.
3.3.  Sign the COC record upon receipt of the sample kits or containers.

3.4. Thereafter, ensure that all parties handling the samples maintain sample custody
(i.e., relinquishing and receiving) and documentation until the samples or sampling kits are
relinquished to a common carrier.

3.4.1. The common carrier should not sign COC forms.

3.4.2. Indicate the name of the common carrier in the COC record, when used. Retain
shipping bills and related documents as part of the record.

3.4.3. Ensure that all other transferors and transferees releasing or accepting materials
from the common carrier sign the custody record.
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Chain-of-custody is relinquished by the party who seals the shipping container and is

accepted by the party who opens it.

3.5.1. Indicate the date and time of sealing of the transport container for shipment.

3.5.2. See FD 7200, section 3 below regarding the use of custody seals.

4. SAMPLE SHIPPING OR TRANSPORTING

4.1.

4.2.

Affix tamper-indicating custody seals or evidence tape before shipping samples.

4.1.1. Seal sample container caps with tamper-indicating custody seals or evidence
tape before packing for shipping or transport.

4.1.2. Seal sample transport or shipping containers with strapping tape and tamper-
indicating custody seals or evidence tape.

4.1.3. If the same party collects then possesses (or securely stores), packs and
transports the samples from time of collection, omit any use of custody seals or evidence
tape.

Keep the COC forms with the samples during transport or shipment. Place the COC

records in a waterproof closure inside the sealed ice chest or shipping container.

FD 7200. Required Documentation for Evidentiary Custody

1. GENERAL CONTENT REQUIREMENTS: Document the following in COC tracking records by
direct entry or linkage to other records:

Time of day and calendar date of each transfer or handling procedure
Signatures of transferors, transferees and other personnel handling samples
Location of samples (if stored in a secured area)

Description of all handling procedures performed on the samples for each time and date
entry recorded above

Storage conditions for the samples, including chemical preservation and refrigeration or
other cooling

Unique identification for all samples
Final disposition of the physical samples

Common carrier identity and related shipping documents

2. DOCUMENTATION CONTENT FOR SAMPLE TRANSMITTAL

Provide a Chain-of-Custody record for all evidentiary samples and subsamples that are
transmitted or received by any party. Include the following information in the COC record of
transmittal:

Sampling site name and address

Date and time of sample collection

Unique field identification code for each sample source and each sample container
Names of personnel collecting samples

Signatures of all transferors and transferees
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e Time of day and calendar date of all custody transfers
e Clear indication of number of sample containers
¢ Required analyses by approved method number or other description
e Common carrier usage
e Sample container/preservation kit documentation, if applicable

3. CHAIN-OF-CUSTODY SEALS: If required, affix tamper-indicating evidence tape or seals to all
sample, storage and shipping container closures when transferring or shipping sample container
kits or samples to another party.

3.1. Place the seal so that the closure cannot be opened without breaking the seal.

3.2.  Record the time, calendar date, and signatures of responsible personnel affixing and
breaking all seals for each sample container and shipping container.

3.3.  Affix new seals every time a seal is broken until continuation of evidentiary custody is
no longer required.

FD 7300. Documenting Controlled Access to Evidence Samples

Control and document access to all evidentiary samples and subsamples with adequate
tracking. Documentation must include records about each of the activities and situations listed
below, when applicable to sample evidence, and must track the location and physical handling
of all samples by all persons at all times. See FS 1000 for additional discussion about
procedures for handling evidence samples.

1. Limit the number of individuals who physically handle the samples as much as practicable.

2. When storing samples and subsamples, place samples in locked storage (e.g., locked
vehicle, locked storeroom, etc.) at all times when not in the possession or view of authorized
personnel.

3. Alternatively, maintain restricted access to facilities where samples are stored. Ensure that
unauthorized personnel are not able to gain access to the samples at any time.

4. Do not leave samples in unoccupied motel or hotel rooms or other areas where access
cannot be controlled by the person(s) responsible for custody without first securing samples and
shipping or storage containers with tamper-indicating evidence tape or custody seals.

FD 7400. Documenting Disposal of Evidence Samples

1. Dispose of the physical samples only with the concurrence of the affected legal authority,
sample data user, and/or submitter/owner of the samples.

2. Record all conditions of disposal and retain correspondence between all parties concerning
the final disposition of the physical samples.

3. Record the date of disposal, the nature of disposal (i.e., sample depleted, sample flushed
into sewer, sample returned to client, etc.), and the name of the individual who performed the
disposal. If samples are transferred to another party, document custody transfer in the same
manner as other transfers (see FD 7000 — FD 7200).
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FD 8000. (RESERVED)
FD 9000. FORMS

Forms to facilitate documentation of sampling, field-testing, and biological laboratory calculation
activities are available on the Department’s website. These forms are for unrestricted public
use and are presented in example formats. The use of these forms is not mandatory. However,
some of the data elements and other information denoted by the form prompts comprise
required documentation items. Not all required documentation is illustrated in the form
examples. Customize these forms as needed. These forms are available as separate document
files. The following forms are incorporated into the indicated SOPs for convenience of use:

e Form FD 9000-1 Biorecon Field Sheet (FS 7000)

e Form FD 9000-2 Composite Lake Sampling Sheet for <1000 Acres (FS 7000)
e Form FD 9000-3 Physical/Chemical Characterization Field Sheet (FT 3000)

e Form FD 9000-4 Stream/River Habitat Sketch Sheet (FT 3000)

e Form FD 9000-5 Stream/River Habitat Assessment Field Sheet (FT 3000)

e Form FD 9000-6 Lake Habitat Assessment Field Sheet (FT 3000)

e Form FD 9000-7 Lake Vegetation Index Data Field Sheet (FS 7000)

e Form FD 9000-8 Rapid Periphyton Survey Field Sheet (FS 7000)

Page 26 of 26 Revision Date: March 31, 2008 (Effective 12/3/08)


frank.lesesne
Line


DEP-SOP-001/01
FM 1000 Field Planning and Mobilization

FM 1000. FIELD PLANNING AND MOBILIZATION

This SOP is advisory; however, the following procedures are designed as best management
practices, for use as guidance for designing and implementing a field sampling program and
when selecting a laboratory.

FM 2000. LABORATORY SCHEDULING

FM 2100. Selecting a Laboratory
1. CONSUMER RESPONSIBILITIES

Each organization that uses laboratory services has certain responsibilities to ensure that the
laboratory has the appropriate credentials and that the data are useable for the intended needs,
and acceptable to DEP. A consumer's responsibilities include:

1.1. Evaluating the Laboratory

1.1.1. Ensure that the laboratory has the proper credentials.

1.1.2. Ensure that the laboratory can produce data of a quality that will be acceptable to
DEP.

1.2.  Thinking in Terms of Quality not Dollars: A laboratory that produces data that are not
acceptable to DEP usually means that the laboratory will need to repeat the work. It is more
cost effective to select a laboratory that will meet the quality needs of the project even if that
laboratory is not the lowest bidder.

1.3. Continuing Evaluation: In order to ensure that the laboratory provides data of a
consistent quality, do not rely on just the initial evaluation of a laboratory. Other quality
control measures will provide the ability to continuously evaluate the laboratory data quality.

1.4. Evaluating the Reported Data: Review the final laboratory reports against the
original expectations and acceptable quality control measures.

1.5. Asking Questions: The consumer has the right to question laboratory results and
receive a logical and clear response.

An informed client increases the probability of quality data and data acceptability.

FM 2110. IDENTIFYING LABORATORY NEEDS
The consumer should be able to identify these critical needs before considering any laboratory:
1. The purpose for which the data are needed.

1.1. The consumer must determine DEP's expectations for data quality in terms of the
precision, accuracy, and detection limit (reporting level or criteria) for each reported value.

1.2. Examples include: permit compliance at some specified concentration levels;
compliance monitoring at specified reporting levels; and site cleanup to specified soil and
water criteria levels.

The benefits of using contracted or in-house analytical services.

The specific laboratory services that are required:
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3.1. Are sample collection and sample analysis required, or just sample analysis.

3.2.  Types of samples (groundwater, drinking water, soils, sediments, hazardous wastes,
etc.).

3.3. The sample delivery schedule including:
3.3.1. The number of samples to be collected.
3.3.2. The frequency with which samples will be submitted to the laboratory.
3.3.3. The types of matrices to be analyzed.

3.4. The test methods that must be used (normally found in the permit requirements,
consent orders, contracts, or relevant rules).

3.5.  The expected quality based on DEP's requirements.
3.6. The expected turnaround time for laboratory analysis.
3.7.  The deliverables including the report format.
3.8.  Field related services such as:
3.8.1. Sample collection
3.8.2. Sample containers
3.8.3. Sample preservation
3.8.4. Equipment rental or cleaning services; or
3.8.5. Instrument calibration services.
4. Any required laboratory credentials such as certification.

5. ldentifying key personnel in the consumer's organization that will be interfacing with the
laboratory:

5.1. Administrative contact: Usually responsible for obtaining laboratory services.

5.2.  Technical contact: Usually a person who will be evaluating the laboratory's
performance.

5.3. Sample control contact: Usually a person who will be scheduling services with the
laboratory.

6. Have an understanding of the current market price for the tests to be performed.
6.1.  Gather information on pricing from several laboratories.

6.2. Request current and historical pricing schedules.

FM 2120. EVALUATING THE LABORATORY
1. LABORATORY CREDENTIALS

1.1. The laboratory must hold National Environmental Laboratory Accreditation Program
(NELAP) certification from the Florida Department of Health's Environmental Laboratory
Certification Program (DoH ELCP).

1.2.  Out-of-state laboratories must be either certified by DoH, or be NELAP-certified by
another state with secondary accreditation by DoH.
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1.3.  The laboratory must be certified for the test technology, analyte, and matrices that
will be requested. This does not apply to analysis being done for drinking water.

1.4. Request a copy of the Current Certification and Analyte Sheets (must be for the
current fiscal year which runs July 1 to June 30).

1.5.  Verify the certification through the DEP Web Site, or the DoH offices.
2. ON-SITE VISIT

Conduct an on-site visit to verify the laboratory's capabilities and to determine if the laboratory
has the equipment and personnel resources necessary for proposed services.

2.1.  The laboratory must show a willingness to meet the client's needs.

2.2.  The laboratory (both the analytical and administrative areas) should appear
organized.

2.3.  The analytical staff must be knowledgeable about the services to be provided.

2.3.1. Atleast one person (supervisor or analyst) must be experienced in performing all
activities on the proposed scope of work.

2.4. The administrative staff must appear organized.

2.5. The laboratory must have the capacity to accommodate the proposed scope of work
in terms of personnel and equipment.

3. LABORATORY PERFORMANCE EVALUATION

3.1. Blind Check Samples: Prior to contract signing or any agreement, submit a set of
blind check samples to the laboratory.

3.1.1. Ablind check sample is a sample in a real matrix (water, soil, sediment, etc.) that
appears to be a real sample, except that the submitter has a list of the components and
their known concentration values.

3.1.2. Submit the sample(s) to the laboratory as a routine sample(s).

3.1.3. Evaluate the results of the reported values against the certified values in the
sample(s).

3.1.4. The values must be within the laboratory's stated precision for the measurement.
4. CUSTOMER SATISFACTION
4.1.  Obtain a list of current and previous clients.
4.2.  Call several of the clients to determine:
e Satisfaction with laboratory
o Were problems resolved satisfactorily?
o Reasons for not using the laboratory (if applicable)
e Reasons for using the laboratory
5. FISCAL STABILITY

5.1. Request a copy of the current financial statement.
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FM 2130. CONTRACTING
1. PURPOSE

1.1. Provide a detailed list of the scope of services to be contracted.

1.2.  Include the purpose for which the data are to be used (permit, compliance, etc.).
2. KEey CoNTACTS: ldentify key contacts for both laboratory and client:

2.1. Administrative: Dealing with billing, contract writing, invoicing, etc.

2.2. Technical: Dealing with data, and quality control issues and problems.

2.3. Sample Control: Dealing with scheduling, shipping supplies, sample receipt.
3. ANTICIPATED NEEDS: Specify:

3.1. The schedule of activities;

3.2. The expected number of samples, analytes, matrices and tests; and

3.3.  Field support services, including containers, preservatives, cleaning and calibration
services.

4. EXPECTATIONS
4.1. Certification

4.1.1. The laboratory must maintain certification for the analyte, technology, and
matrices to be performed.

4.1.2. The laboratory must immediately notify its clients if the certification status for any
analyte changes.

4.1.3. The laboratory must state that is will generate all results in strict compliance with
the National Environmental Laboratory Accreditation Conference (NELAC) Standards.

4.1.4. The laboratory must flag and justify any results that were not generated in
accordance with NELAC.

4.2.  Analytical Expectations

4.2.1. Provide a list of analytical methods to be performed and the matrices for each
method.

4.2.2. Provide a copy of the permit, QAPP, Sampling Plan or other document that
outlines DEP's requirements.

4.2.3. Specify the expected turn-around time for the analyses.

4.2.4. Specify the shipping schedule if sample containers or supplies are to be
provided.

4.3. Container/Equipment Services: State the scope of container and equipment
services:

4.3.1. Precleaned Containers: Types and Numbers

4.3.1.1. Must be cleaned according to DEP SOP procedures (see FC 1000) or
purchased precleaned from a vendor.

4.3.1.2.  Provide copy of procedures, if the laboratory does not follow the DEP
SOP procedures.
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4.3.1.3. Determine if containers must be certified clean by either the laboratory or
the vendor.

4.3.2. Preservatives

4.3.2.1. Premeasured into containers, where appropriate.

4.3.2.2.  Provided in appropriate containers with dispensing implement.
4.3.3. Equipment

4.3.3.1. Type and numbers.

4.3.3.2.  Condition of equipment (precleaned, etc.).

4.3.3.3. Equipment must be cleaned according to DEP SOP procedures (see FC
1000). Obtain a copy of the laboratory procedures if the laboratory does not follow
the DEP SOP procedures.

4.3.3.4. Determine if equipment must be certified clean by the laboratory.
4.3.4. Equipment Calibration

4.3.4.1. The calibration method;

4.3.4.2. The frequency of calibration;

4.3.4.3. Preventative maintenance on instrument;
4.3.4.4.  Certification statement verifying the calibration; and
4.3.4.5. Documentation of all maintenance and calibrations in laboratory records.
4.4.  Quality Control
4.4.1. State adherence to NELAC quality control requirements.

4.4.2. Specify any additional quality control measures that are required but are different
from NELAC.

4.4.3. Specify acceptable ranges for spikes, duplicates, surrogates, and other QC
measures if appropriate.

4.5, Custody/Sample Tracking

4.5.1. Specify adherence to NELAP documentation and record keeping requirements.
4.5.2. State a time-period for retaining all records if greater than 5 years.

4.5.3. Make arrangement for transfer of records should the laboratory go out of
business or transfer ownership before the records retention time period has lapsed.

4.5.4. Specify the level of custody (routine, legal, etc.).
4.6. Minimum Reporting Levels

4.6.1. Provide the laboratory with the minimum acceptable values to be reported
(method detection limit, etc.).

4.6.2. Describe contingencies if these levels cannot be met.
4.7. Reporting Format

4.7.1. All analytical reports issued by the laboratory must comply with DEP and NELAP
reporting requirements.
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4.7.2. Specify whether the information must be provided as hardcopy, electronic or
both.

4.7.2.1. If electronic, specify the format for submission.
4.7.3. The use of appropriate DEP data qualifiers (see Table FM 1000-1) must be used.

4.8. Deliverables: In addition to the NELAP-compliant report, specify any other
deliverables that must be provided with the laboratory report such as:

e Laboratory Quality Control results;

e Field Quality Control results;

e Performance Test results;

e Copies of all raw data and associated records;
o Written narrative of the analytical event; and/or
o Description of any modifications to methods.

4.9, Subcontracting

4.9.1. The laboratory must inform the client before any analytical services are
subcontracted to another laboratory.

4.9.2. The laboratory must ensure that the subcontracted laboratory meets the same
qualifications and requirements as the primary laboratory.

4.9.3. If the results from subcontracted laboratories are incorporated into the final
laboratory report, the subcontracted results must be clearly identified.

4.10. Method Modifications

4.10.1. The laboratory must identify any modifications that have been made to the
requested analytical methods.

4.10.2. The client must be notified of any method modifications prior to use in the
laboratory, and must provide written consent.

4.11. Dilutions

4.11.1. Negotiate how multiple dilutions will be handled. They may be considered a
separate analysis and therefore an additional cost.

4.11.2. Agree to pay for the analysis of dilutions only if:

4.11.2.1. The sample concentration exceeds the calibration range and the
laboratory was not aware of the expected sample concentration; or

4.11.2.2. Adilution is required to quantitate all required components.
5. PENALTIES AND CONSEQUENCES
5.1. Negotiate penalties or other consequences (no payment) for these problems:
e Failure to provide data or associated (expected) information;
e Failure to meet deadlines;
o Failure to provide acceptable data; and

o Failure to meet contract requirements.
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5.2.  Consider these consequences:
e Costs of resampling;
e Fines incurred because of unacceptable data;

o Costs associated with having evaluated and/or processed unacceptable data;
and

e Reanalysis costs (if reanalysis is due to laboratory error or failed QC).

5.3. Reserve the right to reject data. If any data are used, laboratory should be paid
according to negotiated terms.

FM 2140. ON-GOING EVALUATION
1. Monitor laboratory's performance against the specific contract requirements.
2. Continue to use blind QC samples as a measure of routine performance.
2.1.  Vendor supplied samples;
2.2.  Samples prepared to a known concentration; or

2.3.  Split samples with another laboratory.

FM 2150. DATA REVIEW
1. Review the data for logical trends:

1.1.  Are the reported concentrations different from the routine (expected) levels?

1.2. Is the same value reported for the same analyte (except non detects) in the same set

of samples or over a historical period of time?
1.3. Do the parts add up to the total?

1.3.1. Ortho phosphate must be less than total phosphate.

1.3.2. Total nitrate-nitrite must be equal to nitrate plus nitrite.

1.3.3. Total values must be greater than or equal to dissolved values.
1.4. Are different but related analyses consistent?

1.4.1. High turbidity and high total suspended solids.

1.4.2. High turbidity and increased method detection limits for other tests.
1.5. Do results indicate a sample collection problem?

1.5.1. High dissolved oxygen in groundwater.

1.5.2. High turbidity and elevated metals results.
1.6.  Are the QC check samples within acceptable ranges?

1.6.1. Are the ranges reasonable?
1.7.  Are non-detects reported correctly (should be a value with a "U")?
1.8.  Over the history of laboratory use, were any QC problems reported?

1.9. Isthere any laboratory or field blank contamination?
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1.10. Do the reports contain all required information?

FM 2160. AsK QUESTIONS
Ask questions if:
e There are problems associated with the data review.
e The QC check sample data are not acceptable.
e The laboratory consistently reports the same QC failure.
e The laboratory uses different methods than requested.
e The laboratory subcontracts analyses without notifying the client.
e The laboratory does not meet contract requirements.
e The laboratory misses holding times.

e The laboratory fails to provide requested resource(s) (containers, calibration, etc.) in a
timely manner.

e There any doubts about the acceptability of the data.

o Detection limits are above the expected values and the laboratory provides no
reasonable explanation.

FM 2200. Scheduling Services

1. Notify the laboratory about the analytical and equipment needs at least a week in advance
of the actual sampling trip.

2. Even if the trip is routine (monthly, weekly, quarterly compliance sampling), provide the
laboratory with a written request. Include:

e Number and types of samples to be collected,;

o Test methods to be performed;

o Expectations for quality control acceptance criteria (if not already listed in a contract);
e Estimated numbers of each type of container;

o Required preservatives, including whether the laboratory will dispense premeasured
guantities into the sample containers;

e Preservation supplies such as graduated, disposable pipets;

o Additional preservatives (even if the containers are prepreserved);
e Sampling equipment including material construction;

e Shipping containers;

o Forms (both courier and transmittal/custody forms);

e Any calibration services;

e Estimated time of delivery;

o Expected turn-around time;
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e Special needs such as "requires legal chain of custody” or "requires 24-hour turn-

around time";

o Data processing services (such as completing regulatory forms); and

o Expected contamination levels. This is important if a highly contaminated site is

sampled.

FM 3000. TRIP PLANNING

1. Ensure that everyone involved with the event understands the purpose of the trip:
1.1. Review the associated sampling plan, quality assurance project plan or permit
requirements.
1.2. Review the applicable safety plans and site files.
2. Determine the number of people that will be required to complete the sampling activities
within the allotted time frame. For safety and efficiency, a field team should consist of at least
two people.
3. Identify sampling team member(s) and schedule a meeting of the sampling team.

3.1. Develop a detailed itinerary and schedule.

3.1.1. Plan to sample from the least contaminated to the most contaminated sampling
point.

3.1.2. Plan to work upstream in flowing water.
3.2. Review personnel training and make assignments based on experience.
3.2.1. Ensure that at least one trained, experienced individual is part of the team.

3.3.  Review the SOPs and any associated documents (sampling plan, quality assurance
project plan, permit, etc.).

3.4. Review project/site files for unusual procedures or site peculiarities.

3.5. Review the safety plan and discuss contingencies (weather, broken equipment, site
access, etc.).

3.5.1. If the sampling event is more than 3 - 5 days, a written contingency plan is
recommended.

3.5.2. If a boat will be used, a float plan is highly recommended.
3.5.3. At a minimum discuss and have available:
3.5.3.1. Phone and directions to nearest emergency facility;
3.5.3.2.  Phone number(s) of supervisor and/or project manager;
3.5.3.3.  Locations of power lines and underground utilities; and
3.5.3.4. Expected environmental hazards.
Schedule the date for deployment and the duration of the sampling event.
4.1.  Obtain the necessary entry permits, keys, etc.

4.2. ldentify name(s) and phone number(s) of landowner, tenant or other responsible
party.
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5. Assemble any needed maps, directions and site descriptions. Include information on:
5.1.  Traffic conditions and/or traffic patterns; and
5.2.  Parking areas.
6. ldentify the number of sampling points, and for each sampling point:
6.1. Determine the matrices that will be sampled:;
6.2. Identify the specific analyses to be performed per matrix;

6.3. Identify the sampling equipment needs based on the matrix and analytes to be
collected. Include tubing, mixing implements and other support equipment;

6.4. Based on the analytical tests and the matrices, determine the number and types of
sample containers;

6.5. Based on the analytical tests and the matrices, determine the types of preservatives
that will be needed;

6.6. Determine what field measurements must be made; and
6.7. ldentify transportation mode to reach the location (boat, truck, etc.).
7. Calculate the total number of each container types (both preserved and unpreserved).

8. Determine the total number of sampling equipment sets (tubing, mixing trays, coring
devices, etc.) that will be needed for the sampling event.

9. Notify the laboratory of the trip and arrange for necessary containers, preservatives and
other supplies (see FM 2200).

10. Reserve appropriate vehicles.

11. Assemble all field records (notebooks, forms, transmittal forms, etc.).

FM 4000. EQUIPMENT AND SUPPLY PREPARATION

1. SAMPLING EQUIPMENT: Assemble all equipment identified in FM 3000, section 8.
1.1. Inspect equipment for cracks, breaks, and other signs of wear.

1.2. If necessary, repair any equipment and document the repairs in appropriate
maintenance logs.

1.3. Reclean any equipment that was cleaned but not protected from the environment
(stored on dusty shelves).

1.3.1. If not already clean, decontaminate equipment according to FC 1000.

1.3.2. Clean all transport ice chests and water transport containers (see FC 1190 and
FC 1180, respectively).

1.4. Check to make sure fuel and battery powered pumps are working.
1.5. See "Field Sample Collection Equipment Checklist".

2. FIELD MEASUREMENTS: Assemble field instruments to make the measurements identified in
FM 3000, section 6.6.

2.1. Inspect instruments for damage.
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2.1.1. Repair and/or replace parts as necessary, and document in appropriate
maintenance logs.

2.1.2. Assemble the appropriate calibration standards and supplies.

2.1.3. Determine the accuracy of the instruments by either performing an initial
calibration or checking the calibration before leaving the base of operations. Document
the calibration check.

2.2. See "General Field Support Equipment Checklist”, item 7.
3. DOCUMENTATION: Assemble field record supplies:

e Notebooks, and/or forms

¢ Indelible/waterproof pens

o Clipboards

e Cameras

e GPS unit, if needed

e See "General Field Support Equipment Checklist *“.

4. SAMPLE CONTAINERS: Assemble the appropriate types of sample containers or obtain them
from the contracted laboratory. See "General Field Support Equipment Checklist", item 8.

5. PRESERVATIVES: Assemble preservation supplies if not provided by the laboratory.
5.1. Discard any old solutions; clean containers; and prepare fresh solutions.
5.2. See "General Field Support Equipment Checklist”, item 2.

6. FIELD DECONTAMINATION SUPPLIES: Assemble field decontamination supplies.
6.1. Discard any old solutions; clean containers; and prepare fresh solutions.
6.2. Discard analyte-free water and obtain fresh water.

6.3. See "General Field Support Equipment Checklist", item 1.

7. SHIPPING SUPPLIES: Assemble shipping supplies:

7.1. Determine nearest point to obtain ice;
7.2.  Marking pens, shipping labels, tape, custody seals (if required);
7.3. See "General Field Support Equipment Checklist", item 3.
8. VEHICLES:
8.1. Make sure vehicle maintenance is up-to-date.
8.2.  Check fluids.
8.3.  Check tire pressure.
8.4.  Check fuel and fuel supply.
8.5. See "General Field Support Equipment Checklist", item 10.
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9. SAFETY EQUIPMENT: Assemble any needed safety equipment:

e Protective gloves.

Protective clothing including boots.

e SCUBA gear or other supplied air supply.

e First aid kit.

e Drinking water.

e Float plan.

e Address and phone numbers for nearest emergency room.

o See "General Field Support Equipment Checklist”, item 6.
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Appendix FM 1000
Tables, Figures and Checklists

Table FM 1000-1 Data Qualifier Codes
General Field Support Equipment Checklist
Field Sample Collection Equipment Checklist
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Table FM 1000-1
DATA QUALIFIER CODES

The following codes shall be used by laboratories and/or field organizations when reporting data values that either meet the specified
description outlined below or do not meet the quality control criteria of the laboratory:

Symbol

Meaning

Value reported is the arithmetic mean (average) of two or more determinations. This code shall be used if the reported
\value is the average of results for two or more discrete and separate samples. These samples shall have been
processed and analyzed independently. Do not use this code if the data are the result of replicate analysis on the same
sample aliquot, extract or digestate.

Results based upon colony counts outside the acceptable range. This code applies to microbiological tests and
specifically to membrane filter colony counts. The code is to be used if the colony count is generated from a plate in
which the total number of coliform colonies is outside the method indicated ideal range. This code is not to be used if a
100 mL sample has been filtered and the colony count is less than the lower value of the ideal range.

When reporting species: F indicates the female sex.

\Value based on field kit determination; results may not be accurate. This code shall be used if a field screening test (i.e.,
field gas chromatograph data, immunoassay, vendor-supplied field kit, etc.) was used to generate the value and the field
kit or method has not been recognized by the Department as equivalent to laboratory methods.

The reported value is greater than or equal to the laboratory method detection limit but less than the laboratory practical
quantitation limit.

Estimated value. A “J” value shall be accompanied by a detailed explanation to justify the reason(s) for designating the
\value as estimated. Where possible, the organization shall report whether the actual value is estimated to be_less than or
greater than the reported value. A “J” value shall not be used as a substitute for K, L, M, T, V, or Y, however, if additional
reasons exist for identifying the value as an estimate (e.g., matrix spiked failed to meet acceptance criteria), the “J” code
may be added to a K, L, M, T, V, or Y. Examples of situations in which a “J” code must be reported include: instances
where a quality control item associated with the reported value failed to meet the established quality control criteria (the
specific failure must be identified); instances when the sample matrix interfered with the ability to make any accurate
determination; instances when data are questionable because of improper laboratory or field protocols (e.g., composite
sample was collected instead of a grab sample); instances when the analyte was detected at or above the method
detection limit in a blank other than the method blank (such as calibration blank or field-generated blanks and the value
of 10 times the blank value was equal to or greater than the associated sample value); or instances when the field or

laboratory calibrations or calibration verifications did not meet calibration acceptance criteria.
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Table FM 1000-1
DATA QUALIFIER CODES

Symbol | Meaning

Off-scale low. Actual value is known to be less than the value given. This code shall be used if:
1. The value is less than the lowest calibration standard and the calibration curve is known to be non-linear; or

K 2. The value is known to be less than the reported value based on sample size, dilution.
This code shall not be used to report values that are less than the laboratory practical quantitation limit or laboratory
method detection limit.
Off-scale high. Actual value is known to be greater than value given. To be used when the concentration of the analyte is

L above the acceptable level for quantitation (exceeds the linear range or highest calibration standard) and the calibration
curve is known to exhibit a negative deflection.
'When reporting chemical analyses: presence of material is verified but not quantified; the actual value is less than the
\value given. The reported value shall be the laboratory practical quantitation limit. This code shall be used if the level is
too low to permit accurate quantification, but the estimated concentration is greater than or equal to the method detection
limit. If the value is less than the method detection limit use “T” below.
Presumptive evidence of presence of material. This qualifier shall be used if:

N 1. The component has been tentatively identified based on mass spectral library search; or
2. There is an indication that the analyte is present, but quality control requirements for confirmation were not met (i.e.,
presence of analyte was not confirmed by alternative procedures).

0] Sampled, but analysis lost or not performed.

Q Sample held beyond the accepted holding time. This code shall be used if the value is derived from a sample that was
prepared or analyzed after the approved holding time restrictions for sample preparation or analysis.

T \Value reported is less than the laboratory method detection limit. The value is reported for informational purposes only
and shall not be used in statistical analysis.
Indicates that the compound was analyzed for but not detected. This symbol shall be used to indicate that the specified

U component was not detected. The value associated with the qualifier shall be the laboratory method detection limit.
Unless requested by the client, less than the method detection limit values shall not be reported (see “T” above).

v Indicates that the analyte was detected at or above the method detection limit in both the sample and the associated

method blank and the value of 10 times the blank value was equal to or greater than the associated sample value. Note:
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Table FM 1000-1
DATA QUALIFIER CODES

Symbol

Meaning

unless specified by the method, the value in the blank shall not be subtracted from associated samples.

Indicates, when reporting results from a Stream Condition Index Analysis (LT 7200 and FS 7420), that insufficient
individuals were present in the sample to achieve a minimum of 280 organisms for identification (the method calls for two
aliquots of 140-160 organisms), suggesting either extreme environmental stress or a sampling error.

The laboratory analysis was from an improperly preserved sample. The data may not be accurate.

Too many colonies were present for accurate counting. Historically, this condition has been reported as “too humerous to
count” (TNTC). The “Z” qualifier code shall be reported when the total number of colonies of all types is more than 200 in
all dilutions of the sample. When applicable to the observed test results, a numeric value for the colony count for the
microorganism tested shall be estimated from the highest dilution factor (smallest sample volume) used for the test and
reported with the qualifier code.

Data are rejected and should not be used. Some or all of the quality control data for the analyte were outside criteria, and
the presence or absence of the analyte cannot be determined from the data.

Not reported due to interference.

The following codes deal with certain aspects of field activities. The codes shall be used if the laboratory has knowledge of the
specific sampling event. The codes shall be added by the organization collecting samples if they apply:

Symbol |Meaning
Measurement was made in the field (i.e., in situ). This code applies to any value (except field measurements of pH,
D specific conductance, dissolved oxygen, temperature, total residual chlorine, transparency, turbidity or salinity) that was
obtained under field conditions using approved analytical methods. If the parameter code specifies a field measurement
(e.g., “Field pH"), this code is not required.
E Indicates that extra samples were taken at composite stations.
R Significant rain in the past 48 hours. (Significant rain typically involves rain in excess of 1/2 inch within the past 48 hours.)

This code shall be used when the rainfall might contribute to a lower than normal value.

Data deviate from historically established concentration ranges.
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General Field Support Equipment Checklist

Date:

Project/Site:

DECONTAMINATION SUPPLIES
[ ] Basins, buckets or bowls
to hold wash water and
various rinse waters
[ ] Brushes or other
implements to clean
equipment
[ | Detergents

[] Liqui-Nox or
equivalent

[] Alconox or equivalent
[ ] Acids

[ ] Nitric

(] Hydrochloric
[ ] Solvents
[ ] Pesticide grade
isopropanol

[ ] Other:

[] Protective wrapping
[ ] Foll
[ ] Untreated Plastic
bags
(] Bubble wrap
[ ] Analyte-free water
[ ] Distilled in HDPE
[ ] Deionized in HDPE
[ ] Organic-free in HDPE,
Teflon or glass
[] Dispensing bottles
[ ] HDPE for acids and
detergents
[ ] Teflon for solvents and
organic-free water
[] Paper towels or other
absorbent material
[ ] Containers for IDW

PRESERVATION SUPPLIES

[ ] Acids
[] Nitric
[] Hydrochloric
[ ] Sulfuric

[] Dechlorination reagents
[ ] Sodium thiosulfate
[ ] Ascorbic acid

[ ] Sodium hydroxide

[ ] Dispensing devices
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[ ] Graduated disposable
plastic pipets
[ ] Glass Pasteur pipets
[ ] Bulbs
[ ] Premeasured reagents in
vials
[ ] Narrow range pH paper
(range of no more than 3 pH
units)
[ ] pHrangeof1-3
[ ] pHrange of 11 — 14
[ ] pHrange of 6 — 8
[ ] Cyanide processing
[] Sulfide test paper
[ ] Precipitating Chemical
[ ] Cadmium nitrate or
[ ] Cadmium carbonate

o

r
[ ] Lead nitrate or
[ ] Lead carbonate
[ ] Kl starch paper
[ ] Ascorbic acid
[] Filter paper

SAMPLE TRANSPORTATION
SUPPLIES

[ ] Ice chests

[ ] Wetice

[ ] Sealing tape
[] Shipping labels
[] Shipping forms
[ ] Bubble wrap

[ ] Plastic bags

[ ] Vermiculite

[] Custody seals

DOCUMENTATION SUPPLIES
[] Notebooks/logs/field
forms
[ ] Pens and markers
(waterproof)
[ ] Sample container
labels/tags
[ ] Custody tags
[] Custody/transmittal forms
[] Clipboard
[ ] Camera

[ ] Film

[] GPS equipment
[ ] calculator

REFERENCE MATERIALS

[] Site maps and directions
[] QAPP

[] Sampling plan
|:| SOPs

L] Itinerary

[ ] Float plan

[ ] Contingency plan

HEALTH & SAFETY SUPPLIES
[ ] Cell phone

[ ] First aid kit

Drinking water
Protective gloves

Insect repellent
Sunscreen

Numbers for nearest

D000

®
3
@D
=
«Q
®
>
Q
<
—
Q
Q
=
D
n

Safety goggles
Applicable MSDS sheets
Respirators

Fire extinguisher

Hard hats

Flotation jackets

Cable cutters

Traffic cones

SCUBA gear

SCBA gear

[] Other personal protection
gear

0

FIELD MEASUREMENT
EQUIPMENT
[ ] Lint-free tissues
[ ] Flow-through cells
[ ] pH meter
[] 4, 7 & 10 buffers
[ ] Conductivity meter
[ ] Solution at expected
conductivity
[ ] DO meter
[ ] Turbidimeter
[ ] Gel or Formazin
standards

Revision Date: March 31, 2008 (Effective 12/3/08)
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FM 1000 Field Planning and Mobilization

General Field Support Equipment Checklist

Date:

Project/Site:

[ ] Residual chlorine
[] Secondary or primary
standards

[ ] Secchi disk

[ ] MultiProbe

SAMPLE CONTAINERS
[ ] Extractable Organics
[ ] Volatile Organics
[ ] Nutrients
[ ] Glass
[ ] Plastic
[ ] Inorganic Non-metallics
[ ] Glass
[ ] Plastic
[ ] Physical Parameters
[ ] Glass
[ ] Plastic
[ ] Metals
[ ] Glass
[ ] Plastic
[] Microbiology
[ ] Glass
[ ] Plastic
[] Whole Effluent Toxicity
[ ] Tissues
[ ] Macrobenthic
invertebrates
[ ] Periphyton
[ ] Sediment/Soil volatiles
[ ] Sediment/Soil
Remember:
[ ] Extra containers
[ ] Extra VOC septa

FILTRATION EQUIPMENT
L[] 1 pm filter units

[ ] 0.45 pm filters

[ ] Peristaltic pump

[ ] Pressurized bailers
[ ] Syringe with Luer-Lok
fitting

[ ] Tripod filter with
pressure/vacuum source
[ ] Forceps for handling
filters

Page 18 of 20

VEHICLES

[]

[]

[ ] Motor
[ ] Paddles/oars

[ ] Safety vests
MISCELLANEOUS SUPPLIES
[ ] Hip boots

[ ] Chest waders

[ ] Rain gear

[ ] Tool kit

[ ] Extra batteries
[ ] Stopwatch

Revision Date: March 31, 2008 (Effective 12/3/08)
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Field Sample Collection Equipment Checklist

Date: Project/Site:
GROUNDWATER ailers

Pumps Teflon |[TD

[ ] Peristaltic Stainless7/20/11

[ ] Centrifugal olyethylerre

[] Variable speed
submersible

[ ] Submersible

[ ] Variable speed bladder
[ ] Bladder

Tubing

[ ] Teflon ___Sets
[ ] Polyethylene Sets

[ ] Polypropylene ___Sets
L] Vinyl __ Sets
[ ] Rubber ___ Sets
[] ___ Sets
D
7/20/11

Support Equipment

[ ] Graduated containers for
measuring purge water

[ ] Containers for holding
purge waters

[ ] Water level measuring
device

[ ] Plastic sheeting

[ ] Lanyard material

[ ] Reels

[] Energy source for pumps

SNRFACE WATER

. [TD
Aufpmatic
. 7/20/11

[] PolypropyleNe ___Sets
L] Vinyl Sets
[ ] Rubber Sets
[ ] Tygon Sets

Page 19 of 20

rylic

Pond sampler
Dippers

n D | Sets

[ bolye{7/20/11 [ sets
[] olypropyrermre —__Sets
L] vinyl ___ Sets
[] ___ Sets
[] ___ Sets
[]
[]

ttle
[]
[]
[ ] Automaljc composite
sampler
Tubing
[ ] Teflon ___Sets
[ ] Polyethylehe
___Sets
[] Polypropylehie ___ Sets
L] Vinyl ___ Sets
[ ] Rubber ___ Sets
[ ] Tygon ___ Sets
Bailers
[ ] Plastic
[ ] Teflon

[ ] Stainless steel

Revision Date: March 31, 2008 (Effective 12/3/08)

Plastic
Teflon
Stainless steel

TD
7/20/11

[ ] Cable/line
[ ] Messenger
Coring Devices
[ ] Stainless steel
[ ] Glass

[ ] Plastic

[ ] Teflon-lined

SolL

[ ] Bucket auger

[ ] Split spoon sampler
Stainless steel shovel
Garden shovel
Stainless steel trowel or

L0

[%2]
(@}
o
(@)
©

Plastic trowel or scoop
Trenching device
Coring Devices
Stainless steel

Glass

Plastic

Teflon-lined

Shelby tube

EnCore

0
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DEP-SOP-001/01
FM 1000 Field Planning and Mobilization

Field Sample Collection Equipment Checklist

Date: Project/Site:

‘\NASTE Trawls ™
| | Stainless steel scoop Angling Ekman 2/20/11
| | Stainless steel spoons or Gill net etite |

$patulas Trammel net OX Sieve

[l] Stainless steel push tubes Hoop, fyke & pound nets

[l] Stainless steel auger []\D-traps

[1] Stainless steel Ponar Progessing Equipment

dfedge [ ] Holding trays
Glass coliwasa [] Measuring board or ruler
Drum thief [ ] Stainless steel descaler
Mucksucker [] Slainless steel scalpel
Dipstick []

[ ]| Stainless steel bacon [ ] Aldminum foil

boinb [] Pl

tainless steel split spoon kton
oto-hammer
lass tubing

D [ ] Logol'$ solution|TD

SHEWLFIS|7/20/11 Periphyto 7120/11
[] Sein [ ] Periphytometer

[] Ttawl [ ] Microschpe slides

[ ] Blicket type/double pole [ ] 100% byffered formalin
[ ] Téng/Double handed grab | [] Nylon twine

[ ] Lipe or cable operated Qualitative Periphyton
grab Qucket Sampling

[ ] Petersen [ ] Stainless $§teel

[ ] Pohar spatula/spool

[ ] Ekian [ ] Stainless sleel forceps
[ ] Ordnge-peel grab [ ] Suction bul

[ ] Biolpgical or hydraulic [ ] Preservativ

dredge [ ] Bufferedfformalin

[ ] Scobps/shovels I:I Lugol’s sglution

[ ] Scrdpers HRY

[ ] Rakés ] Resealable plastic bags
] D-tr [ ] White picking pan
Processing Equipment Benthic Macroinveftebrates
[ ] Holdihg trays [ ] Forceps

[ ] calipdrs or ruler [ ] 10X hand lens
[ ] Alumihum foil [ ] Alcohol-filled jars
[ ] Dip net (30 mesh
[ ] Hester-Dendy
FINFISH [ ] Coring device
[ ] Electrofishing devices

[ ] Seines

Page 20 of 20 Revision Date: March 31, 2008 (Effective 12/3/08)
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FQ 1000 Field Quality Control Requirements

FQ 1000. FIELD QUALITY CONTROL REQUIREMENTS

Field quality control measures monitor the sampling event to ensure that the collected samples
are representative of the sample source.

Field-collected blanks must demonstrate that the collected samples have not been
contaminated by:

e The sampling environment
o The sampling equipment

e The sample container

e The sampling preservatives
e Sample transport

e Sample storage

FQ 1100. Sample Containers

Sample containers must be free from contamination by the analytes of interest or any interfering
constituents and must be compatible with the sample type.

FQ 1200. Sampling Operations

1. When collected, analyze all quality control samples for the same parameters as the
associated samples.

1.1. When collected, collect blanks for the following parameter groups and tests:

¢ Volatile Organics

o Extractable Organics

e Metals

e Ultratrace Metals

e Inorganic Nonmetallics

e Radionuclides

e Petroleum Hydrocarbons and QOil & Grease

e Volatile Inorganics

e Aggregate Organics except Biochemical Oxygen Demand
1.2.  Blanks are not required for:

e Microbiological (all types)

e Toxicity

o Field parameters such as pH, Specific Conductance, Residual Chlorine,
Temperature, Light Penetration, Dissolved Oxygen, ORP and Salinity

e Radon

Page 1 of 6 Revision Date: March 31, 2008 (Effective 12/3/08)
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FQ 1000 Field Quality Control Requirements

e Algal Growth Potential

¢ Biological Community

e Physical and Aggregate Properties
e Biochemical Oxygen Demand

2. Preserve, transport, document and handle all quality control samples as if they were
samples. Once collected, they must remain with the sample set until the laboratory has
received them.

3. Except for trip blanks, prepare all quality control samples on-site in the field.
3.1. Do not prepare precleaned equipment blanks in advance at the base of operations.
3.2. Do not prepare field-cleaned equipment blanks after leaving the sampling site.

4. Perform and document any field QC measures specified by the analytical method (such as
trip blanks for volatile organics).

FQ 1210. QUALITY CONTROL BLANKS

FQ 1211. Precleaned Equipment Blanks

1. UsE: Monitors on-site sampling environment, sampling equipment decontamination, sample
container cleaning, the suitability of sample preservatives and analyte-free water, and sample
transport and storage conditions for water, waste, soil, or sediment samples.

2. Collect these blanks using sampling equipment that has been brought to the site precleaned
and ready for use. The cleaning procedures used for the blank collection must be identical to
those used for the field sample collection.

3. Collect these blanks before the equipment set has been used.

4. Prepare equipment blanks by rinsing the sampling equipment set with the appropriate type
of analyte-free water and collecting the rinse water in appropriate sample containers (see FQ
1100).

FQ 1212. Field-Cleaned Equipment Blanks

1. USsE: Monitors on-site sampling environment, sampling equipment decontamination, sample
container cleaning, the suitability of sample preservatives and analyte-free water, and sample
transport and storage conditions.

2. Collect these blanks using sampling equipment that has been cleaned in the field (i.e.,
between sampling points). The cleaning procedures used for the blank collection must be
identical to those used for the field sample collection.

3. Prepare field-cleaned equipment blanks immediately after the equipment is cleaned in the
field and before leaving the sampling site.

4. Prepare equipment blanks by rinsing the sampling equipment set with the appropriate type
of analyte-free water and collecting the rinse water in appropriate sample containers (see FQ
1100).

4.1.  Forintermediate sampling devices or equipment, site-water rinsing is defined as the
decontamination step, if this is the only cleaning that will be performed on the equipment
prior to collecting the sample.
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4.1.1. Inthis case, collect the equipment blank after rinsing the intermediate device 3
times with site water

4.1.2. Follow the site-water rinses with 3 rinses using analyte-free water.

4.1.3. Collect the equipment blank with a subsequent rinse of the device using
additional analyte-free water to collect sufficient blank volume.

FQ 1213. Trip Blanks

1. UsE: Monitors sample container cleaning, the suitability of sample preservatives and
analyte-free water, and sample transport and storage conditions.

2. The organization that is providing the VOC vials must provide the trip blanks by filling two or
more VOC vials with analyte-free water and preservatives (if needed).

2.1. To prevent degradation of the trip blank, long-term storage of prepared trip blanks is
not recommended.

3. These blanks are applicable if samples are to be analyzed for volatile constituents (volatile
organics, methyl mercury, etc.) in water, waste, soils, or sediments.

4. Place a set of trip blanks in each transport container used to ship/store empty VOC vials.
They must remain with the VOC vials during the sampling episode and must be transported to
the analyzing laboratory in the same shipping or transport container(s) as the VOC samples.

5. Trip blanks must be opened only by the laboratory after the blank and associated samples
have been received for analysis.

FQ 1214. Field Blanks

1. UsE: Monitors on-site sampling environment, sample container cleaning, the suitability of
sample preservatives and analyte-free water, and sample transport and storage conditions for
water, waste, soil or sediment samples.

2. Prepare field blanks by pouring analyte-free water into sample containers for each
parameter set to be collected.

3. Field blanks are not required if equipment blanks (FQ 1211 or FQ 1212) are collected.

FQ 1220. FIELD DUPLICATES
1. UsEe: Designed to measure the variability in the sampling process.
2. GENERAL CONSIDERATIONS:

2.1. Collect duplicates by repeating (simultaneously or in rapid succession) the entire
sample acquisition technique that was used to obtain the first sample.

2.1.1. Collect, preserve, transport and document duplicates in the same manner as the
samples. These samples are not considered laboratory duplicates.

2.2.  When collected, analyze field duplicates for the same parameters as the associated
samples.

2.3. If possible, collect duplicate samples from sampling locations where contamination is
present.
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2.4.  Field duplicates must be collected if required by the analytical method and as
required by a DEP program.

FQ 1221. Water Duplicates

Collect water duplicates by sampling from successively collected volumes (i.e., samples from
the next volume of sample water).

FQ 1222. Soil Duplicates

Collect soil duplicates from the same sample source (i.e., soil from the same soil sampling
device).

FQ 1230.  MANDATORY FIELD QUALITY CONTROLS

1. The respondent, permittee or contractor and the sampling organization are responsible for
ensuring that blanks (excluding trip blanks) are collected at a minimum of 5% of each reported
test result/matrix combination for the life of a project.

1.1. Collect at least one blank for each reported test result/matrix combination each year
for each project.

1.2. If a party wishes to claim that a positive result is due to external contamination
sources during sample collection, transport or analysis, then at least one field collected
blank (excludes trip blanks) must have been collected at the same time the samples were
collected and analyzed with the same sample set.

1.3. A project will be defined by the organization responsible for collecting the samples
for the project.

1.3.1. When applicable, define the scope of the project in conjunction with the
appropriate DEP authority.

2. When collecting a set of blanks, use the following criteria:
2.1. Equipment Blanks:

2.1.1. Collect field-cleaned equipment blanks if any sample equipment decontamination
is performed in the field.

2.1.2. If no decontamination is performed in the field, collect precleaned equipment
blanks if the equipment is not certified clean by the vendor or the laboratory providing
the equipment.

2.1.3. Equipment blanks are not required for volatile organic compounds.
2.2.  Field Blanks:

2.2.1. Collect field blanks if no equipment except the sample container is used to collect
the samples or if the sampling equipment is certified clean by the vendor or the
laboratory providing the equipment.

2.2.1.1. If asample container is used as an intermediate sample collection device,
collect an equipment blank by rinsing the decontaminated collection container as the
substitute for the field blank.

2.2.2. Field blanks are not required for volatile organic compounds.

2.3. Trip Blanks:
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2.3.1. These blanks are applicable if samples are to be analyzed for volatile organic
compounds. See FQ 1213 for frequency, preparation and handling requirements.

3. OPTIONAL QUALITY CONTROL MEASURES

3.1. The method or project may require collection of additional quality control measures
as outlined in FQ 1210 (Blanks), FQ 1220 (Duplicates) and FQ 1240 (Split Samples).

1240. SPLIT SAMPLES

The\QEP or the client may require split samples as a means of determining compliance or as an

the samp¥g collection and laboratory procedures, split samples measure only the variability
ratories. Therefore, the laboratory samples must be subsamples of the same

parent sample\and every attempt must be made to ensure sample homogeneity.

Collect, preserve,Yansport and document split samples using the same protocols as the related
samples. In additio\attempt to use the same preservatives (if required).

If split samples are incofgorated as an added quality control measure, the DEP recommends
that all involved parties agiee on the logistics of collecting the samples, the supplier(s) of the
preservatives and containers\the analytical method(s), and the statistics that will be used to

evaluate the data.

FQ 1241. Soils, Sediments, Chemical Wastes and Sludges

Collecting split samples for these matrice
these matrices is not possible.

is not recommended because a true split sample in

D
7/20/11

FQ 1242. Water

Collect split samples for water in one of two ways:

1. Mix the sample in a large, appropriately precleaned, IRtermediate vessel (a churn splitter is
recommended). This method shall not be used if volatile oNgxtractable organics, oil and grease
or total petroleum hydrocarbons are of interest. While continuiQg to thoroughly mix the sample,
pour aliquots of the sample into the appropriate sample containexg. Alternatively:

2. Fill the sample containers from consecutive sample volumes frolg the same sampling
device. If the sampling device does not hold enough sample to fill the’sample containers, use
the following procedure:

2.1.  Fill the first container with half of the sample, and pour the remain
second container.

sample into the

2.2.  Obtain an additional sample, pour the first half into the second containes and pour
the remaining portion into the first container.

2.3.  Continue with steps described in sections 2.1 and 2.2 above until both contaings are
filled.

FQ 1250. QUALITY CONTROL DOCUMENTATION
1. Document all field quality control samples in the permanent field records.

2. At a minimum, record the following information:
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e The type, time and date that the quality control sample was collected; and

o The preservative(s) (premeasured or added amount) and preservation checks
performed.

3. If blanks are collected/prepared by the field organization, maintain records of the following:
e Type of analyte-free water used;
e Source of analyte-free water (include lot number if commercially purchased);
o Alist of the sampling equipment used to prepare the blank.

If items above are specified in an internal SOP, you may reference the SOP number and
revision date in the field notes. Note any deviations to the procedure in the field notes.

4. For trip blanks, record the following:
e Date and time of preparation
e Storage conditions prior to release to the sample collecting organization
o Type of analyte-free water used
e Source and lot number (if applicable) of analyte-free water

4.1.  Include trip blank information in the sampling kit documentation per FD 2000,
section 2.

5. For duplicates, record the technique that was used to collect the sample.

6. For split samples, identify the method used to collect the samples and the source(s) of the
sample containers and preservatives.
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FS 2200. Groundwater Sampling

1.

INTRODUCTION AND SCOPE

1.1 Use these Standard Operating Procedures to collect groundwater samples. They
are designed to ensure that the collected samples will be representative of water in the
aquifer or target formation and that the samples have not been altered or contaminated by
the sampling and handling procedures. These procedures apply to permanently and
temporarily installed monitoring wells, wells constructed using “direct-push” techniques,
wells with installed plumbing, remedial groundwater treatment systems and excavations
where groundwater is present. Use of alternative, DEP-approved and properly documented
procedures (e.g., Corporate SOP, ASTM Standards, alternative equipment, etc.) is
acceptable if they meet the intent (e.g., sample representativeness and integrity) of this
standard (see FA 1000).

1.2 The topics in this SOP include equipment and supply selection, equipment
construction materials, and purging and sampling techniques.

1.3 Use the following DEP SOPs in conjunction with FS 2200:
e FA 1000 Regulatory Scope and Administrative Procedures for Use of DEP SOPs
e FC 1000 Cleaning/Decontamination Procedures
e FD 1000 Documentation Procedures
e FQ 1000 Field Quality Control Requirements
e FS 1000 General Sampling Procedures
e FS 2000 General Agueous Sampling
o FT 1000 Field Testing and Measurement
e FT 1100 Field pH
e FT 1200 Field Specific Conductance
e FT 1400 Field Temperature
o FT 1500 Field Dissolved Oxygen
e FT 1600 Field Turbidity

2. Groundwater samples may be collected from a number of different configurations. Each
configuration is associated with a unique set of sampling equipment requirements and
techniques:

3. Wells without Plumbing: These wells require that equipment be brought to the well to
purge and sample unless dedicated equipment is placed in the well.

“~/ells with In-Place Plumbing: Wells with .TDI 'umbing do not require that equipment

be broug Il to purge and sample. |
permanent equipment rout sed for purp
for water supply. They are generally
residences. See FS 2300 for procedures to samp
Remedial Systems: These types of systems are installed as re
these wells like drinking water wells (see FS 2300).

imbing is generally considered
7120111 than purging and sampling, such as
ellfields, industrial facilities, and private
water wells. Air Strippers or

fation devices. Sample
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FS 2201 Equipment and Supplies

Use groundwater purging and sampling equipment constructed of only non-reactive, non-
leachable materials that are compatible with the environment and the selected analytes. In
selecting groundwater purging and sampling equipment, give consideration to the depth of the
well, the depth to groundwater, the volume of water to be evacuated, the sampling and purging
technique, and the analytes of interest. Refer to Tables FS 1000-1, FS 1000-2, FS 1000-3 and
FS 2200-1 for selection of appropriate equipment.

Additional supplies such as reagents, preservatives, and field measurement equipment are
often necessary.

1. FLow CONTAINER: DEP recommends using a flow-through cell or container when
collecting measurements for purging stabilization. The design must ensure that fresh
formation water continuously contacts the measuring devices and does not aerate the sample
or otherwise affect the groundwater properties.

2. Pumps: All pumps or pump tubing must be lowered and retrieved from the well slowly and
carefully to minimize disturbance to the formation water. This is especially critical at the
air/water interface. Avoid the resuspension of sediment particles (turbidity) at the bottom of
the well or adhered to the well casing during positioning of the pump or tubing.

2.1

2.2

Page 2

Above-Ground Pumps

2.1.1 Variable Speed Peristaltic Pump: Use a variable speed peristaltic pump to purge
groundwater from wells when the static water level in the well is no greater than 20-25
feet below land surface (BLS). If the water levels are deeper than 18-20 feet BLS, the
pumping velocity will decrease.

21.1.1 A variable speed peristaltic pump can be used for normal purging and
sampling (see FS 2213 and FS 2221), sampling low permeability aquifers or
formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225,
section 1).

21.1.2 Most analyte groups can be sampled with a peristaltic pump if the tubing
and pump configurations are appropriate. See Table FS 1000-3 for proper tubing
selection and pump configurations.

Variable Speed Centrifugal Pump: A variable speed centrifugal pump can be
urge groundwater from 2-inch and larger internal diameter wells. Do not use
this type ofpyump to collect groundwater samples.

21.2.1 urging is com "FD “—pt allow the water that remains in the
tubing to fall back ifmethe well. | 2/20/11 ock valve at the end of the purge tubing,
and withdraw the tubing | while the pump is still running.

2.1.2.2 See Table FS 1000-
groups.

r proper tubing selection and allowable analyte

Submersible Pumps

2.2.1 \Variable Speed Electric Submersible Pump: A
can be used to purge and sample groundwater from 2-inch
wells.

iable speed submersible pump
larger internal diameter

2211 A variable speed submersible pump can be used for nor urging and
sampling (see FS 2213 and FS 2221), sampling low permeability aquifers
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DEP-SOP-001/01
FS 2200 Groundwater Sampling

formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225,
section 1).

2.1.2 Make sure that the pump housing, fittings, check valves and associated
haxdware are constructed of stainless steel. Make sure that any other materials are
comyatible with the analytes of interest. See Table FS 1000-3 for restrictions.

2.2.1.
2214

Install a check valve at the output side of the pump to prevent backflow.
If purging and sampling for organics:

e entire length of the delivery tube must be Teflon, Polyethylene or
Polypropylene (PP) tubing.

ctrical cord must be sealed in Teflon, Polyethylene or PP and any
ust be sealed in Teflon, Polyethylene or PP, or be constructed
of stainless steel.

o Allinterior cgmponents that contact the sample water (impeller, seals,
gaskets, etc.)\nust be constructed of stainless steel or Teflon.

2.2.2 Variable Speed BladdeNPump: A variable speed positive displacement bladder
pump (no-gas contact) can be usgd to purge and sample groundwater from 3/4-inch and
larger internal diameter wells. TD

2.2.2.1 A variable speed bladder pur7/20/ll used for normal purging and
sampling (see FS 2213 and FS 222]), sampnmgTow permeability aquifers or
formations (see FS 2222) and collectig filtered groundwater samples (see FS 2225,
section 1).

2222 The bladder pump system is ¢
tubing, the water discharge tubing, the con

gas supply.

2.2.2.3 The pump consists of a bladder and §n exterior casing or pump body that
surrounds the bladder and two (2) check valves. Yhese parts can be composed of
various materials, usually combinations of polyvinyl\¢hloride (PVC), Teflon,
Polyethylene, PP and stainless steel. Other materialS\must be compatible with the
analytes of interest. See Table FS 1000-3 for restrictions.

posed of the pump, the compressed air
ller and a compressor or compressed

2224 If purging and sampling for organics:

e The pump body must be constructed of stainless teel and the valves and
bladder must be Teflon, Polyethylene or PP

o The entire length of the delivery tube must be Teflon, Rolyethylene or PP.

e Any cabling must be sealed in Teflon Polyethylene or PPy or be
constructed of stainless steel.

e Permanently installed pumps may have a PVC pump body as\Nong as the
pump remains in contact with the water in the well.

3. BAILERS:

3.1 Purging: DEP does not recommend using bailers for purging unless no other
equipment can be used or purging with a bailer has been specifically authorized by a D
program, permit, contract or order (see Table FS 2200-3). Use a bailer if there is non-
agueous phase liquid (free product) in the well or non-aqueous phase liquid is suspected to
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e in the well. If in doubt about the appropriateness of using a bailer at a site or during a
pagticular sampling event, contact the appropriate DEP program or project manager. If a

. Bailers may be used to routinely collect some analyte groups or under

specific ckcumstances for other analyte groups (see Table FS 2200-3).
3.3 Con

3.3.1 Bailexs must be constructed of materials compatible with the analytes of interest.
See Table FSNLO00-3 for restrictions.

3.3.2 Stainless Steel, Teflon, Polyethylene and PP bailers may be used to sample all
analytes.

3.3.3 Use disposabl
3.3.4 DEP recommends\ysing dual check valve bailers when collecting samples.

uction and Type:

ailers when sampling grossly contaminated sample sources.

3.3.5 Use bailers with a conyyolled flow bottom when collecting volatile organic

samples.
3.3.6 Use balilers that can be pressurized ‘:I_"b"“ ~=llacting filtered samples for metals.
3.4  Contamination Prevention: 7/20/11

3.4.1 Keep the bailer wrapped (foil, butsher paper, etc.) until just before use.

3.4.2 Use protective gloves to handle the Bailer once it is removed from its wrapping.

3.4.3 Handle the bailer by the lanyard to minifjze contact with the bailer surface.

4. LANYARDS

4.1 Lanyards must be made of non-reactive, non-leackable material such as cotton
twine, nylon, or stainless steel; or, coated with Teflon, Polyethylene or PP.

4.1.1 Evaluate the appropriateness of the lanyard materiadwith analyses of equipment

blanks for the analytes of interest, as necessary.

4.2 Discard cotton twine, nylon, and non-stainless steel braided fgnyards after sampling

each monitoring well.

lanyards
\nated between

4.3 Decontaminate stainless steel, coated Teflon, Polyethylene and P
between monitoring wells (see FC 1003). They do not need to be deconta
purging and sampling operations.

4.4 Securely fasten lanyards to downhole equipment (bailers, pumps, etc.).
4.5 Do not allow lanyards used for downhole equipment to touch the ground sur

FS 2210. GROUNDWATER PURGING

Perform procedures in the following sections to calculate purging parameters and to purge
groundwater from monitoring wells, wells with installed plumbing, high-volume wells, air stripper
systems and other remedial treatment systems.

FS 2211 Water Level and Purge Volume Determination

Collect representative groundwater samples from the aquifer. The amount of water that must
be purged from a well is determined by the volume of water and/or field parameter stabilization.
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1. GENERAL EQUIPMENT CONSIDERATIONS

11 Selection of appropriate purging equipment depends on the analytes of interest, the
well diameter, transmissivity of the aquifer, the depth to groundwater and other site
conditions.

1.2 Use a pump to purge the well.

Use a bailer if there is non-aqueous phase liquid in the well or non-aqueous phase
s suspected to be in the well.

ay be used if approved by a DEP program, or if bailer use is specified in a
EP order (see Table FS 2200-3). If used, bailers must be of appropriate
d the user must follow the procedure outlined in FS 2213, section
4, with no deviations. If in\dQubt about the apg===+i~t==ags of using a bailer at a site or

te DEP program or project

sing bg 7120111 |ise improper bailing:

manager. DEP does not recomme

1.4.1 Introduces atmospheric oxygen

ich precipitates metals (i.e., iron) or causes
other changes in the chemistry of the water

he sample (i.e., pH)

1.4.2 Agitates groundwater which biases volatile
due to volatilization

semi-volatile organic analyses

1.4.3 Agitates the water in the aquifer and resuspends fine pasticulate matter

1.4.4 Surges the well, loosening particulate matter in the annular sp around the

well screen
1.4.5 Introduces dirt into the water column if the sides of the casing wall are sc
2. INITIAL INSPECTION

2.1 Verify the identification of the monitoring well by examining markings, sign plates,
placards or other designations.

2.2 Remove the well cover and remove all standing water around the top of the well
casing (manhole) before opening the well cap.

2.3 Inspect the exterior protective casing of the monitoring well for damage and
document the results of the inspection if there is a problem.

2.4 It is recommended that you place a protective covering around the well head.
Replace the covering if it becomes soiled or ripped.

2.5 Inspect the well lock and determine whether the cap fits tightly. Replace the cap if
necessary.

3. WATER LEVEL MEASUREMENTS: Use an electronic probe or chalked tape to determine the
water level.

3.1 General Procedures
Perform these steps using either the electronic probe or chalked tape method.

3.1.1 Decontaminate all equipment that will contact the groundwater in the well before
use.

3.1.2 Measure the depth to groundwater from the top of well casing to the nearest 0.01
foot and always measure from the same reference point or survey mark on the well
casing. If there is no reference mark, measure from the north side of the casing.
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3.1.3 Record the measurement and the reference point.

3.2 Electronic Probe

3.2.1 Follow the manufacturer’s instructions for use.

3.2.2 Record the measurement.

Chalked Line Method: This method is not recommended if collecting samples for
inQrganic parameters.

organic
3.3.1 Lowerc d tape into the well until the lower end is in the water (usually
determined by the sou the weight hitting the |TD

3.3.2 Record the length of the ta 7120/111 point (see section 3.2
above).

3.3.3 Quickly remove the tape from the well.

section 3.5.3 above) from the total length (see section 3.5.2 above). Record ther
4. WATER COLUMN DETERMINATION

4.1 Do not determine the total depth of the well by lowering the probe to the bottom of
the well immediately before purging and sampling. If the well must be sounded, delay
purging and sampling activities for at least 24 hours after the well was sounded or for a time
sufficient to meet the purge stabilization criterion for turbidity. Alternatively, collect samples
before sounding the well.

4.2 Subtract the depth to the top of the water column from the total well depth to
determine the length of the water column.

4.3 The total well depth depends on the well construction. Some wells may be drilled in
areas of sinkhole or karst formations or rock leaving an open borehole. Attempt to find the
total borehole depth in cases where there is an open borehole below the cased portion.

5. WELL WATER VOLUME
5.1 Calculate the total volume of water in gallons in the well using the following equation:
V =(0.041)d xd x h
Where:  V =volume in gallons
d = well diameter in inches
h = height of the water column in feet

5.2 The total volume of water in the well may also be determined with the following
equation by using a casing volume per foot factor (Gallons per Foot of Water) for the
appropriate diameter well:

V = [Gallons per Foot of Water] x h
Where:  V =volume in gallons

h = height of the water column in feet
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Casing Internal Diameter Appro;i)ngflg? \(/EVE;ItIgp S per
0.75" 0.02
1" 0.04
1.25” 0.06
2" 0.16
3" 0.37
4 0.65
5" 1.02
6" 1.47
12" 5.88

5.3 Record all measurements and calculations in the field records.
6. Purging Equipment Volume

Calculate the total volume of the pump, associated tubing and container that is used for in situ
measurements (flow container), if used, using the following equation:

V=p+(0.041)d xd x I) +fc
Where:  V =volume in gallons
p = volume of pump in gallons
d = tubing diameter in inches
| = length of tubing in feet
fc = volume of flow cell in gallons

7. When collecting samples from multiple wells on a site, if the groundwater elevation data
are to be used to construct groundwater elevation contour maps, all water level
measurements must be taken within the same 24-hour time interval unless a shorter time
period is required by a DEP program. If the site is tidally influenced, complete the water level
measurements within the time frame of an incoming or outgoing tide.

FS 2212 Well Purging Techniques

The selection of the purging technique and equipment is dependent on the hydrogeologic
properties of the aquifer, especially depth to groundwater and hydraulic conductivity. The intent
of proper purging is to stabilize the water level in the well and minimize the hydraulic stress to
the hydrogeologic formation.

Every attempt must be made to match the pumping rate with the recharge rate of the well before
evaluating the purging completion criteria.

A flowchart which summarizes purging procedure options is presented in Figure FS 2200-2.

Select equipment using the construction and configuration requirements specified in Table FS
2200-1. See the discussions in FS 2201.
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1. MEASURING THE PURGE VOLUME: The volume of water that is removed during purging
must be recorded. Measure the volume during the purging operation.

1.1 Collect the water in a graduated container and multiply the number of times the
container was emptied by the volume of the container, or

1.2 Estimate the volume based on pumping rate. Use this technique only if the pumping
rate is constant. Determine the pumping rate by measuring the amount of water that is
pumped for a fixed period of time or use a flow meter.
1.2.1 Calculate the amount of water that is discharged per minute:
Measured amount

- Total time in minutes

1.2.2 Calculate the time needed to purge one (1) well volume or one (1) purging
equipment volume:

) V
Time = —
D

Where: V= well volume determined from FS 2211, section 5, or purging
equipment volume

D = discharge rate calculated in section 1.2.1. above

1.2.3 Make new measurements (see section 1.2.1 above) each time the pumping rate
is changed, or

1.3 Use a totalizing flow meter.
1.3.1 Record the reading on the totalizer prior to purging.
1.3.2 Record the reading on the totalizer at the end of purging.

1.3.3 Subtract the reading on the totalizer prior to purging from the reading on the
totalizer at the end of purging to obtain the volume purged.

1.4 Record in the field records the times that purging begins and ends.
2. Stabilization Measurement Frequency

2.1 Begin to record stabilization measurements after pumping the minimum volume as
prescribed in options 2.3 — 2.5 below. Every attempt must be made to match the pumping
rate with the recharge rate of the well before evaluating the purging criteria.

2.2 If the well screened interval is not known, use option 2.3, below.

2.3 Wells with Fully Submerged Screen and Pump or Intake Tubing Placed at the Top of
the Water Column (conventional purge): Purge until the water level has stabilized (well
recovery rate equals the purge rate), then purge a minimum of one (1) well volume prior to
collecting measurements of the stabilization parameters. Allow at least one quarter (1/4)
well volume to purge between subsequent measurements.

2.4 Wells with Fully Submerged Screen and Pump or Intake Tubing Placed Within the
Screened Interval (minimizing purge volume): Purge until the water level has stabilized (well
recovery rate equals the purge rate), then purge a minimum of one (1) volume of the pump,
associated tubing and flow container (if used) prior to collecting measurements of the
stabilization parameters. Take measurements of the stabilization parameters no sooner
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than two (2) minutes apart. Purge at least three (3) volumes of the pump, associated tubing
and flow container, if used, prior to collecting a sample.

If the water level drops into the screened interval during purging, lower the pump or tubing
intake as in FS 2213, section 1.3 below and follow purging procedures for partially
submerged well screens (2.5 below).

25 Wells with a Partially Submerged Well Screen: Purge until the water level has
stabilized (well recovery rate equals the purge rate), then purge a minimum of one (1) well
volume prior to collecting measurements of the stabilization parameters. Take
measurements of the stabilization parameters no sooner than two (2) minutes apart.

3. PURGING COMPLETION: DEP recommends the use of a flow-through container to measure
the stabilization parameters discussed below. Alternatively, measure all parameters in situ by
inserting measurement probes into the well at the depth appropriate for the purging option.
Purging is considered complete if the criteria in section 3.1, 3.2 or 3.3 below are satisfied.
Make every attempt to satisfy the criteria in section 3.1. Every attempt must be made to
match the pumping rate with the recharge rate of the well before evaluating the purging
criteria.

3.1 Three (3) consecutive measurements of the five (5) parameters listed below must be
within the stated limits. The measurements evaluated must be the last three consecutive
measurements taken before purging is stopped. The range between the highest and the
lowest values for the last three measurements of temperature, pH and specific conductance
cannot exceed the stated limits. The last three consecutive measurements of dissolved
oxygen and turbidity must all be at or below the listed thresholds.

e Temperature: +£0.2°C

e pH: + 0.2 Standard Units
e Specific Conductance: *5.0% of reading

¢ Dissolved Oxygen: <20% Saturation

e Turbidity: <20 NTU

3.2 Naturally occurring conditions may prevent attaining the <20% saturation criterion for
dissolved oxygen, typically in surficial aquifers. See section 3.5, below.

3.3 Naturally occurring conditions may prevent attaining the <20 NTU criterion for
turbidity. However, when collecting groundwater samples for metals or certain inorganic
(e.g., phosphorus forms) or extractable organic (e.g. polynuclear aromatic hydrocarbons)
chemicals, make every attempt to reduce turbidity to <20 NTU to avoid a potential turbidity-
associated bias for these analytes. See section 3.5, below.

3.4 Document and report the following, as applicable, except that the last four (4) items
only need to be submitted once:

e Purging rate.

o Drawdown in the well, if any.

e Pump or tubing intake placement.

e Length and location of the screened interval.

e A description of the process and the data used to design the well.

e The equipment and procedure used to install the well.
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o The well development procedure.
e Pertinent lithologic or hydrogeologic information.

3.5 If the criteria in section 3.1 above for dissolved oxygen and/or turbidity cannot be
met, then three (3) consecutive measurements of the five (5) parameters listed below must
be within the stated limits.

3.5.1 The measurements evaluated must be the last three consecutive measurements
taken before purging is stopped. The range between the highest and the lowest values
for the last three measurements cannot exceed the stated limits.

e Temperature: +0.2°C

e pH: + 0.2 Standard Units

e Specific Conductance: *5.0% of reading

e Dissolved Oxygen: + 0.2 mg/L or 10%, whichever is greater
e Turbidity: + 5 NTUs or 10%, whichever is greater

3.5.2 Additionally, document and report the following, as applicable, except that the
last four (4) items only need to be submitted once:

e Purging rate.

o Drawdown in the well, if any.

o Pump or tubing intake placement.

¢ Length and location of the screened interval.

e A description of conditions at the site that cause the dissolved oxygen to be high
and/or dissolved oxygen measurements made within the screened or open borehole
portion of the well with a downhole dissolved oxygen probe.

e A description of conditions at the site that cause the turbidity to be high and any
procedures that will be used to minimize turbidity in the future.

e A description of the process and the data used to design the well.
¢ The equipment and procedure used to install the well.

e The well development procedure.

e Pertinent lithologic or hydrogeologic information.

3.5.3 If from review of the submitted data the Department determines that both the
elevated Dissolved Oxygen and Turbidity measurements are due to naturally occurring
conditions, then only the first four (4) items are required to be submitted in future reports.
However, if the Department cannot determine if the Dissolved Oxygen or Turbidity is
elevated due to naturally occurring conditions, then in addition to the first four (4) items,
a description of the conditions at the site that caused the affected parameter(s) to be
high is required to be submitted in future reports.

3.6 If the stabilization parameters in either section 3.1 or 3.2 cannot be met, and all
attempts have been made to minimize the drawdown, check the instrument condition and
calibration, purging flow rate and all tubing connections to determine if they might be
affecting the ability to achieve stable measurements. All measurements that were made
during the attempt must be documented. The sampling team leader may decide whether or
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not to collect a sample or to continue purging after five (5) well volumes (conventional purge
section 2.1 or 2.3 above) or five (5) volumes of the screened interval (minimizing purge
volumes in section 2.2 above).

Further, the report in which the data are submitted must include the following, as applicable,
except that the last four (4) items only need to be submitted once:

e Purging rate.

e Pump or tubing intake placement.

e Length and location of the screened interval.
e Drawdown in the well, if any.

e A description of conditions at the site that caused the dissolved oxygen to be high
and/or dissolved oxygen measurements made within the screened or open borehole
portion of the well with a downhole dissolved oxygen probe.

e A description of conditions at the site that caused the turbidity to be high and any
procedures that will be used to minimize turbidity in the future.

o A description of the process and the data used to design the well.
e The equipment and procedure used to install the well.

o The well development procedure.

e Pertinent lithologic or hydrogeologic information.

If from review of the submitted data the DEP determines that both the elevated Dissolved
Oxygen and Turbidity measurements are due to naturally occurring conditions, then only the
first four (4) items are required to be submitted in future reports. However, if the DEP
cannot determine if the Dissolved Oxygen or Turbidity is elevated due to naturally occurring
conditions, then in addition to the first four (4) items, a description of the conditions at the
site that caused the affected parameter(s) to be high is required to be submitted in future
reports.

3.7 One fully dry purge (not recommended). This criterion applies only if purging was
attempted per FS 2212, FS 2213, and section 3.4.1 below, and if it is impossible to balance
the pumping rate with the rate of recharge at very low pumping rates (< 100 mL/minute).

3.7.1 If wells have previously and consistently purged dry, when purged according to
FS 2212 and FS 2213, and the current depth to groundwater indicates that the well will
purge dry during the current sampling event, minimize the amount of water removed
from the well by using the same pump to purge and collect the sample:

3.7.1.1 Place the pump or tubing intake within the well screened interval.

3.71.2 Use very small diameter Teflon, Polyethylene or PP tubing and the
smallest possible pump chamber volume to minimize the total volume of water
pumped from the well and to reduce drawdown.

3.7.1.3 Select tubing that is thick enough to minimize oxygen transfer through the
tubing walls while pumping.

3.7.1.4 Pump at the lowest possible rate (100 mL/minute or less) to reduce
drawdown to a minimum.
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3.7.1.5 Purge at least two (2) volumes of the pumping system (pump, tubing and
flow cell, if used).

3.7.1.6 Measure pH, Specific Conductance, Temperature, Dissolved Oxygen and
Turbidity and begin to collect the samples (see FS 2222).

4. Collect samples immediately after purging is complete.

4.1 The time period between completing the purge and sampling cannot exceed six (6)
hours.

4.2 If sample collection does not occur within one (1) hour of purging completion, re-
measure the five (5) field parameters Temperature, pH, Specific Conductance, Dissolved
Oxygen and Turbidity just prior to collecting the sample.

4.2.1 If the measured values are not within 10 percent of the previous measurements,
re-purge the well.

4.2.2 See section 3.4 above when collecting samples from wells that have purged dry.

FS 2213 Purging Wells Without Plumbing (Monitoring Wells)
1. TUBING/PUMP PLACEMENT

1.1 Do not lower the pump or intake hose (tubing) to the bottom of the well. Pump or
tubing placement procedures will be determined by the purging option selected in FS 2212,
section 2 above or FS 2214 below.

1.1.1 Minimizing Purge Volume: If the following conditions can be met, position the
intake hose (tubing) or pump in the screened or open borehole interval.

e The same pump must be used for both purging and sampling,
o The well screen or borehole interval must be less than or equal to 10 feet, and
e The well screen or borehole must be fully submerged.

1.1.2 If the position or length of the screened interval or open borehole is unknown or
estimated, place the intake hose (tubing) or pump to perform conventional purging in 1.2
below.

1.1.3 Position the pump or intake hose when purging large-diameter deep wells with
open boreholes using the procedure in FS 2214 below.

1.2 Conventional Purging: Position the pump or intake tubing in the top one foot of the
water column or no deeper than necessary for the type of pump.

1.2.1 If purging with a bailer, see section 4 below.

13 Partially Submerged Screened Interval: If the well screen or open borehole is
partially submerged, and the pump will be used for both purging and sampling, position the
pump or intake hose (tubing) in the portion of the water column within the submerged
screened or open borehole interval.

1.3.1 If the position or length of the screened interval or open borehole is unknown or
estimated, place the intake hose (tubing) or pump to perform conventional purging in 1.2
above.

1.3.2 Purge large-volume, high-recharge wells as in FS 2214 below.

1.3.3 If purging with a bailer, see section 4 below.
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2. NON-DEDICATED (PORTABLE) PUMPS
2.1 Variable Speed Peristaltic Pump

2.1.1 Install a new, 1-foot maximum length of silicone tubing in the peristaltic pump
head.

2.1.2 Attach a short section of tubing to the discharge side of the pump-head silicone
tubing and into a graduated container.

2.1.3 Attach one end of a length of new or precleaned transport tubing to the intake
side of the pump head silicone tubing.

2.1.4 Place the transport tubing in the monitoring well per one of the options in FS
2213, section 1 above.

2.1.5 Measure the depth to groundwater at frequent intervals.
2.1.6 Record these measurements.

2.1.7 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

2.1.8 If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal rate with the recharge rate.

2.1.9 If the water table continues to drop during pumping, lower the tubing at the
approximate rate of drawdown so that the water is removed from the top of the water
column.

2.1.10 Record the purging rate each time the rate changes.
2.1.11 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
2.1.12 Record this measurement.

2.1.13 Decontaminate the pump and tubing between wells (see FC 1000) or only the
pump if precleaned tubing is used for each well.

2.2 Variable Speed Centrifugal Pump

2.2.1 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

2.2.2 Place the decontaminated suction hose so that water is always pumped from the
top of the water column.

2.2.3 Equip the suction hose with a foot valve to prevent purge water from re-entering
the well.

2.2.4 Measure the depth to groundwater at frequent intervals.
2.2.5 Record these measurements.

2.2.6 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

2.2.7 If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal rate with the recharge rate.

2.2.8 If the water table continues to drop during pumping, lower the tubing at the
approximate rate of drawdown so that the water is removed from the top of the water
column.
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2.2.9 Record the purging rate each time the rate changes.
2.2.10 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
2.2.11 Record this measurement.

2.2.12 Decontaminate the pump and tubing between wells (see FC 1000) or only the
pump if precleaned tubing is used for each well.

Variable Speed Electric Submersible Pump

3.1 Position fuel powered equipment downwind and at least 10 feet from the well
heqd. Make sure that the exhaust faces downwind.

2.3.3 Mesgsure the depth to groundwater at frequent intervals.

2.3.4 Record these measurements. D

2.3.5 Adjust thé\purging rate so that i7/20/11 ent to the well recovery rate to
minimize drawdow

2.3.6 If the purging
balance the withdrawal

2.3.7 If the water table coNtinues to drop during pumping, lower the tubing or pump at
the approximate rate of drawdQwn so that the water is removed from the top of the water
column.

te exceeds the well recovery rate, reduce the pumping rate to
te with the recharge rate.

2.3.8 Record the purging rate eadh time the rate changes.
2.3.9 Measure the purge volume by{ne of the methods outlined in FS 2212, section 1.
2.3.10 Record this measurement.

2.3.11 Decontaminate the pump and tubing\Qetween wells (see FC 1000) or only the
pump if precleaned tubing is used for each we

2.4 Variable Speed Bladder Pump

2.4.1 Position fuel powered equipment downwind{nd at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

2.4.2 Attach the tubing and carefully position the pump
2213, section 1 above.

r one of the options in FS

2.4.3 Measure the depth to groundwater at frequent intervals.
2.4.4 Record these measurements.

2.4.5 Adjust the purging rate so that it is equivalent to the well recovgry rate to
minimize drawdown.

2.4.6 If the purging rate exceeds the well recovery rate, reduce the pumpiQg rate to
balance the withdrawal rate with the recharge rate.

2.4.7 If the water table continues to drop during pumping, lower the tubing or
the approximate rate of drawdown so that the water is removed from the top of the\water
column.

2.4.8 Record the purging rate each time the rate changes.
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2.4.9 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
.4.10 Record this measurement.

2.411 Decontaminate the pump and tubing between wells (see FC 1000) or only the
puny if precleaned tubing is used for each well.

3. DEDICATED PORTABLE PuMPS: Place dedicated pumps per one of the options in FS 2213,
section 1 abo¥e.

3.1 Variable Speed Electric Submersible Pump

3.1.1 Positign fuel powered equipment downwind and at least 10 feet from the well
head. Make siye that the exhaust faces downwind.

3.1.2 Measure Ne depth to groundwater at frequent intervals.
3.1.3 Record thesg measurements.

3.1.4 Adjust the purgng rate so th'D
minimize drawdown. 7/120/11

ivalent to the well recovery rate to

3.1.5 If the purging rate ®xceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal witi\the recharge rate.

3.1.6 Record the purging ratg each time the rate changes.
3.1.7 Measure the purge volumg by one of the methods outlined in FS 2212, section 1.
3.1.8 Record this measurement.

3.2 Variable Speed Bladder Pump

3.2.1 Position fuel powered equipmenfdownwind and at least 10 feet from the well
head. Make sure that the exhaust faces §ownwind.

3.2.2 Measure the depth to groundwater & frequent intervals.
3.2.3 Record these measurements.

3.2.4 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

3.2.5 If the purging rate exceeds the well recovery ¥ate, reduce the pumping rate to
balance the withdrawal with the recharge rate.

3.2.6 Record the purging rate each time the rate changes.
3.2.7 Measure the purge volume by one of the methods Oytlined in FS 2212, section 1.
3.2.8 Record this measurement.

4. BAILERS: DEP recommends against using bailers for purging exc®pt as a last
contingency, or if free product is present in the well or suspected to be Ya the well. However,
they may be used if approved by a DEP program, or specified in a permiy, contract or DEP
order (see Table FS 2200-3 and FS 2211, section 1.3). If in doubt about tNe appropriateness
of using a bailer at a site or during a particular sampling event, contact the agpropriate DEP
program or project manager.

4.1 Minimize handling the bailer as much as possible.

4.1.1 Remove the bailer from its protective wrapping just before use.
4.1.2 Attach a lanyard of appropriate material (see FS 2201, section 4).
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4.1.3 Use the lanyard to move and position the bailer.

4.2 Lower and retrieve the bailer slowly and smoothly.

4.3 Lo
water column.

4.3.1 Donotlo
water table so that w
length of the bailer does

4.3.2 Allow time for the baile
column.

the bailer carefully into the well to a depth approximately a foot above the

the top of the bailer more than one (1) foot below the top of the
r is removed from the top of the water column. Ensure that the

exceed the le _rrwltjh of the water column.
a7/20/11 Eras it descends into the water

4.4 Carefully raise the bailer.

4.4.1 Retrieve the bailer at the same rate of /sec until the bottom of the bailer has
cleared to top of the water column.

4.5 Measure the purge volume by one of the methods outh
4.5.1 Record the volume of the bailer.

parameters. Take each subsequent set of measurements after removing at least 0
guarter (1/4) well volume between measurements.

214 Purging Large-Volume, High-Recharge Wells With Portable Pumps

If a wellwgjginally constructed for high-flow-rate pumping will be sampled as a monitoring well,
use these giidelines to develop a purging procedure applicable to the specific details of the well
construction. Typical wells constructed for this purpose may be deep, large-diameter wells with
a section of open borsQole. Evalua | on a case-by-case basis and consider any

available information on constru D ydraulic performance of the well.

7/20/11

1. PURGING PROCEDURE

1.1 Place the pump at the top™s{the open borehole segment of the well.

1.2 Start purging while monitoring s
above.

ilization parameters as in FS 2212, section 3

1.3 Purge at least one equipment volume before measuring stabilization parameters.

1.4 If the well is being purged for the first time using
stabilization parameters for an extended period until confide
been pumped from the open borehole to draw fresh formation w
and flow-through container. Use the information obtained from the fi
well to determine the pumping rate and duration of purging required for
events at the well.

se guidelines, monitor

hat sufficient volume has

r into the pump tubing

-time purging of the
re sampling

15 Purge at least three equipment volumes before evaluating purging completi
2. PURGING COMPLETION
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A Complete the purging of the well when the last three consecutive measurements of
e purge stabilization parameters have met the applicable criteria specified in FS 2212,
sextion 3 above.

3. CoNect samples from the well using the procedures in FS 2221, section 1 below.

FS 2215. Purging Wells With Plumbing (production wells or permanently installed

umps equipped with sampling ports or sampling spigots)

Wells with in-plage plumbing are commonly found at municipal water treatment plants, industrial
water supplies, prNate residences, etc. Depending on the sampling objective for collecting
samples using instaled plumbing, purge the system and collect samples closest to the point of
consumption, or, as clpse to the source well as possible. When purging is required and the
purge volume of the plymbing system is not known, purge the system until the purging
completion criteria in FS\R212, section 3, have been met.

1. CONTINUOUSLY RUNNMWNG PuMPs

1.1 Select the spigot t
possible).

tis closest to the pump and before any storage tanks (if

TD _ _
1.2 Remove all hoses, aergtors 7/20/11 (if possible).

1.3 Open the spigot and purde ‘eerrreoadm flow.

1.4 If a storage tank is located Retween the pump and the spigot, purge the volume of
the tank, lines and spigot.

15 If the spigot is before any storade tank, purge until sufficient volume is removed to
flush the stagnant water from the spigot §nd the tap line to the spigot.

1.6 Reduce the flow rate to < 500 mL/mnute (a 1/8” stream) or approximately 0.1
gal/minute before collecting samples. When\sampling for volatile organic compounds,
reduce the flow to <100 mL/minute before coll®cting the samples.

2. INTERMITTENTLY RUNNING PUMPS

2.1 Select the spigot that is closest to the pum
possible).

nd before any storage tanks (if

2.2 Remove all hoses, aerators and filters (if possi

2.3 Open the spigot and purge sufficient volume at a lgaximum, practical flow rate to
flush the spigot and lines and until the purging completion cgjteria in FS 2212, section 3,
have been met.

2.4 If a storage tank is located between the pump and the sRigot, purge the volume of
the tank, lines and spigot.

2.5 Ensure that the purge stabilization measurement of dissolvey oxygen is not biased
with aeration of the sample by a high flow rate in the flow-through container.

2.6 Reduce the flow rate to < 500 mL/minute (a 1/8” stream) or appiQximately 0.1
gal/minute before collecting samples. When sampling for volatile organic\compounds,
reduce the flow to < 100 mL/minute before collecting the samples.

FS 2216. Purging Airstrippers and Remedial Treatment Systems

If collecting samples for groundwater contamination monitoring, follow FS 2215abov
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FS 2220. GROUNDWATER SAMPLING TECHNIQUES
1. Purge wells using the techniques outlined in FS 2210.

2. Replace the protective covering around the well if it is soiled or torn after completing the
purging operations.

3. EQUIPMENT CONSIDERATIONS
Follow all notes and restrictions as indicated in Table FS 2200-1 and as discussed in FS 2201.

NOTE: The only pumps that are currently approved for use in collecting volatile organic
samples through the pump are stainless steel and Teflon variable speed submersible
pumps, stainless steel and Teflon or Polyethylene variable speed bladder pumps, and
permanently installed PVC bodied pumps (variable speed bladder or submersible pumps)
as long as the pump remains in contact with the water in the well at all times.

3.1 Collect the sample into the sample container from the sampling device. Do not use
intermediate containers.

3.2 In order to avoid contaminating the sample or loss of analytes from the sample:
3.3 Handle the sampling equipment as little as possible.

3.3.1 Minimize the equipment that is exposed to the sample.

3.3.2 Minimize aeration of samples collected for VOC analysis.

3.3.3 Reduce sampling pump flow rates to < 100 mL/minute when collecting VOC
samples.

3.4 Dedicated Sampling Equipment

3.4.1 Whenever possible, use dedicated equipment because it significantly reduces
the chance of cross-contamination.

3.4.2 Dedicated is defined as equipment that is to be used solely for one location for
the life of that equipment (e.g., permanently mounted pump).

3.4.3 All material construction and restrictions from Table FS 2200-1 also apply to
dedicated equipment. Purchase equipment with the most sensitive analyte of interest in
mind.

35 Cleaning/Decontamination

3.5.1 Clean or ensure dedicated pumps are clean before installation. They do not
need to be cleaned prior to each use but must be cleaned if they are withdrawn for repair
or servicing.

3.5.2 Clean or make sure any permanently mounted tubing is clean before installation.
3.5.3 Change or clean tubing when the pump is withdrawn for servicing.
3.5.4 Clean any replaceable or temporary parts as specified in FC 1000.

3.5.5 Collect equipment blanks on dedicated pumping systems when the tubing is
cleaned or replaced.

3.5.6 Clean or ensure dedicated bailers are clean before placing them into the well.

3.5.7 Collect an equipment blank on dedicated bailers before introducing them into the
water column.
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3.5.8 Suspend dedicated bailers above the water column if they are stored in the well.

FS 2221. Sampling Wells Without Plumbing

1. SAMPLING WITH PuMPs: Variable speed stainless steel and Teflon submersible pumps and
stainless steel, Teflon or Polyethylene bladder pumps, and permanently installed PVC-bodied
variable speed submersible or bladder pumps, as long as the pump remains in contact with
the water in the well at all times, may be used to sample for all organics. The delivery tubing
must be Teflon, Polyethylene or PP. Extractable organics may be collected through a
peristaltic pump if < 1 foot of silicone tubing is used in the pump head or a vacuum trap is
used (see Figure FS 2200-1 for specific configuration). Follow all notes and restrictions as
defined in Table FS 2200-1 and discussed in Equipment and Supplies (FS 2201) when using
pumps to collect samples.

Do not lower the pump or tubing to the bottom of the well.

1.1 Peristaltic Pump

1.1.1 Volatile Organics Using Manual Fill and Drain Method: Collect volatile organics
last. If the pump tubing is placed within the screened interval, the tubing cannot be
reinserted into the well, and steps 1.1.1.3 through 1.1.1.6 below are prohibited.

1111 Ensure that there is sufficient tubing volume to fill the requisite number of
VOC vials.

1112 Remove the drop tubing from the inlet side of the pump.

1.1.1.3 Submerse the drop tubing into the water column and allow it fill.
1.1.14 Remove the drop tubing from the well.

1.1.15 Prevent the water in the tubing from flowing back into the well.

1.1.1.6 Carefully allow the groundwater to drain by gravity into the sample vials.
Avoid turbulence. Do not aerate the sample. The flow rate must be < 100
mL/minute.

1117 Repeat steps 1.1.1.3 - 1.1.1.6 until enough vials are filled.

1.1.2 Volatile Organics Using the Pump to Fill and Drain the Tubing: Collect volatile
organics last. If the pump tubing is placed within the screened interval, the tubing
cannot be reinserted into the well, and steps 1.1.2.2 through 1.1.2.8 below are
prohibited.

1.1.2.1 Ensure that there is sufficient tubing volume to fill the requisite number of
VOC vials.

1.1.2.2 Submerse the drop tubing into the water column.

1.1.2.3 Use the pump to fill the drop tubing.
1.1.24 Quickly remove the tubing from the pump.
1.1.25 Prevent the water in the tubing from flowing back into the well.

1.1.2.6 Remove the drop tubing from the well and fill the vials using the pump or
gravity-drain methods in steps 1.1.2.7 or 1.1.2.8 below.

1.1.2.7 Reverse the flow on the peristaltic pump to deliver the sample into the
vials at a slow, steady rate. The flow rate must be < 100 mL/minute.
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1.1.2.8 Or, remove the drop tubing from the inlet side of the pump and carefully
allow the groundwater to drain into the sample vials. Avoid turbulence. Do not
aerate the sample. The flow rate must be < 100 mL/minute.

1.1.2.9 Repeat steps 1.1.2.2 through 1.1.2.8 until enough vials are filled.
1.1.3 Extractable Organics Collected Through Silicone Pump-Head Tubing:

1131 Ensure that a 1-foot maximum length of new silicone tubing was installed
in the peristaltic pump head assembly before the well was purged if the same pump

is being used to purge and sample the well. Otherwise, install a new length of tubing
as described above.

1.1.3.2 Collect extractable organic samples directly from the effluent delivery
tubing (attached to discharge side of the silicone pump head tubing) into the sample
container.

1.1.33 If there is a concern that sample analytes are absorbed, adsorbed,
leached or otherwise affected or lost by pumping through the silicone pump-head
tubing, sample the well using the organic trap assembly in 1.1.4 below.

1.1.4 Extractable Organics Using an Optional Organic Trap Assembly

1.14.1 Assemble the components of the pump and trap according to Figure FS
2200-1.

1.1.4.2  The sample container should be the trap bottle.

1.1.4.3 All equipment that contacts the groundwater before the sample container
must be constructed of Teflon, Polyethylene, PP, stainless steel or glass, including
the transport tubing to and from the sample container, the interior liner of the
container cap and all fittings. Do not use a rubber stopper as a cap.

1.1.4.4 Connect the outflow tubing from the container to the influent side of the
peristaltic pump.

1.145 Prevent the water in the down-hole delivery tubing from flowing back into
the well while performing this connection.

1.1.4.6 Turn the pump on and reduce the flow rate to a smooth and even flow.
1.1.4.7 Discard a small portion of the sample to allow an air space.
11438 Preserve (if required), label and complete the field notes.
1.1.5 Inorganics
1.15.1 Inorganic samples may be collected from the effluent tubing.

1.15.2 If samples are collected from the pump, decontaminate all tubing
(including the tubing in the head) or change it between wells.

1.153 Preserve (if required), label and complete field notes.
1.2 Variable Speed Bladder Pump

1.2.1 If sampling for organics the pump body must be constructed of stainless steel
and the valves and bladder must be Teflon. All tubing must be Teflon, Polyethylene, or
PP and any cabling must be sealed in Teflon, Polyethylene or PP, or made of stainless
steel.

1.2.2 After purging to a smooth even flow, reduce the flow rate.
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1.2.3 When sampling for volatile organic compounds, reduce the flow rate to 100
mL/minute or less, if possible.

1.3 Variable Speed Submersible Pump

1.3.1 The housing must be stainless steel.

1.3.2 If sampling for organics, the internal impellers, seals and gaskets must be
constructed of stainless steel, Teflon, Polyethylene or PP. The delivery tubing must be
Teflon, Polyethylene or PP and the electrical cord must be sealed in Teflon and any
cabling must be sealed in Teflon or constructed of stainless steel.

1.3.3 After purging to a smooth even flow, reduce the flow rate.

1.3.4 When sampling for volatile organic compounds, reduce the flow rate to 100
mL/minute or less, if possible.

SAMPLING WITH BAILERS: A high degree of skill and coordination are necessary to collect
repiesentative samples with a bailer. When properly used, bailers may be used to collect
for certain analyte groups and under specific conditions (see Table FS 2200-3).

t be of an appropriate type and construction (see FS 2201, section 3), and must be

21.1.2 Remove\the bailer from its protective wrapping just before use.
21.13 ) ~=+~—-naterial (see FS 2201, section 4).
2.1.1.4 Use the lanyarth\to moy7/20/11 }ition the bailers.

2.1.2 Do not allow the bailer or

2.1.3 Rinsing
2131 If the bailer is certified predleaned, no rinsing is necessary.

rato touch the ground.

2.1.3.2 If both a pump and a bailer ar&to be used to collect samples, rinse the
exterior and interior of the bailer with samplswater from the pump before removing
the pump.

2.1.3.3 If the purge pump is not appropriate folcollecting samples (e.g., non-inert
components), rinse the bailer with by collecting a single bailer of the groundwater to
be sampled. Use the technique described in section 2R, Bailing Technique, below.

2134 Discard the water appropriately.

2.1.3.5 Do not rinse the bailer if Oil & Grease, TRPHSs, etc\(see FS 2006) are to
be collected.

2.2 Bailing Technique

2.2.1 Collect all samples that are required to be collected with a pump betbdge collecting
samples with the bailer.

2.2.2 Raise and lower the bailer gently to minimize stirring up particulate matter q the
well and the water column which can increase sample turbidity.
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2.2.3 Lower the bailer carefully into the well to a depth approximately a foot above the
ter column. Ensure that the length of the bailer does not exceed the length of the

When the bailer is in position, lower the bailer into the water column at a
cm/sec until the desired depth is reached (see section 2.2.3 above).

wer the top of the bailer more than one (1) foot below the top of the
water table so thatwater is removed from the top of the water column.

2.2.5 Allow time for
column.

2.2.6 Do not allow the bail
incorporated into the sample.

e bailer to fill with aquifer water as it descends into the water

TD
to touch the [7/20/11 the well or particulate matter will be

2.26.1 Carefully raise the bailer (see section 2.2.2 above). Retrieve the bailer at
the same rate of 2 cm/sec until theNqottom of the bailer has cleared to top of the
water column.

2.2.7 Lower the bailer to approximately the 3ame depth each time.

2.2.8 Collect the sample.

2.2.8.1 Install a device to control the flow from¥Qe bottom of the bailer and
discard the first few inches of water. Reduce the floNo < 100 mL/minute when
collecting VOC samples.

2.2.8.2 Fill the appropriate sample containers by allowing\\he sample to slowly
flow down the side of the container. Minimize aeration of VOCsamples.

2.2.8.3 Discard the last few inches of water in the bailer.
2.2.9 Repeat steps 2.2.1 through 2.2.8.3 for additional samples.

2.2.10 Measure the DO, pH, temperature, turbidity and specific conductance a
final sample has been collected.

2.2.10.1 Record all measurements and note the time that sampling was
completed.

3. SAMPLING WELLS WITH FLOATING NON-AQUEOUS PHASE LIQUID: DEP does not recommend
the sampling of wells with floating non-aqueous phase liquid for trace contaminants. This
concerns primarily petroleum related sites, but includes any chemical product (e.g., solvent)
that floats on the water table. Sampling is acceptable if the information is to be used for the
purpose of remedial design.

Sample data from such wells cannot provide useful information regarding the level of
contamination. Furthermore, these wells typically do not provide legitimate data because of
permanent chemical contamination from product contact with the well casing for an extended
period of time.

DEP does reserve the right to require sampling of these wells, not for levels of trace
contaminants, but for confirmation of an appropriate remediation technique. This type of
sampling is performed below the non-aqueous phase layer (see section 3.2 below).

3.1 Non-Aqueous Phase Liquid Sampling: Non-aqueous phase liquid may be evident in
a cased monitoring well or in an open excavation.
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3.1.1 Non-aqueous phase liquid is normally sampled for two reasons:
o Documentation for its existence and thickness; and

o Determination of the type of product so that the proper analyses can be
performed to determine extent. This is only feasible for relatively recent
releases as it may not be possible to identify weathered product.

3.1.2 Disposable plastic (acrylic, clear PVC) bailers are recommended for sampling.
Disposable Polyethylene and PP bailers are also acceptable. Other wide mouth vessels
may be used for sampling non-aqueous phase liquid in an excavation.

3.1.3 Monitoring Well

3.1.3.1 If a non-aqueous phase liquid is identified in a monitoring well during the
water level measurement, measure its thickness in the well. If the thickness of the
non-aqueous phase liquid is greater than 0.01 foot or product globules are present,
collect a sample using a precleaned disposable bailer.

3.1.3.2 Measure the product thickness to the nearest 0.01 foot after withdrawing
the bailer.

3.1.3.3 Pour a portion of the product into a glass sample container.

3.1.34 This sample is considered a concentrated waste. Therefore, package the
container in protective wrapping to prevent breakage, isolate from other samples,
and ice to 4°C.

3.1.4 Excavation

3.14.1 If non-agqueous phase liquid is observed in an open excavation, a glass
sample container or a precleaned intermediate vessel may be used to collect the
sample.

3.1.4.2 Securely tie a lanyard to the container and lower it into the excavation.

3.1.4.3 Gently lower and retrieve the container so that no solid material is
released or collected.

3.1.4.4 If sufficient water is available, a bailer can be used.

3.1.4.5 Although not recommended, screened casing can be placed (or augered
and placed) in the bottom of the excavation and the product sampled with a bailer.

3.1.4.6 Avoid dangerous situations, such as standing too close to the edge of an
excavation, riding in the backhoe bucket, or entering a trench or excavation that may
collapse.

3.14.7 Follow all applicable OSHA regulations.
3.2 Sampling Below Product

3.2.1 This type of depth-specific sampling to attempt to sample the dissolved
constituents in the water column below the product layer is performed only at the request
of DEP or its designee.

3.2.2 These data provide information that helps define adequate groundwater
treatment. Without these data, incorrect (and sometimes unnecessarily expensive)
remediation techniques may be designed for a situation where they are not required.
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3.2.3 There are some substantial logistical problems involved with sending a sampler
through non-aqueous phase liquid to sample the groundwater below. Although there are
some products designed specifically for this type of sampling, they are expensive and
the results may not be commensurate with their cost. The use of “self-engineered”
equipment or coverings may be the best option.

3.2.4 These data are only to be used for qualitative use and will aid in deciding on an
appropriate remediation technique.

3.2.5 Wrapping bailers and tubing in plastic seems to be the most popular technique in
getting past the product layer.

3.2.6 Although not recommended, some have wrapped submersible pumps in several
layers of plastic and retrieved each layer by a separate lanyard. One suggestion would
be to use a rigid piece of stainless steel tubing wrapped in plastic.

3.2.6.1 Once the covered tubing is past the layer, pull up on the plastic, piercing
the plastic and exposing the (somewhat) clean tubing inlet.

3.2.6.2 Introduce the wrapped hose slowly to not entrain any more product into
the dissolved layer located below.

3.2.6.3 Also, perform this procedure with a peristaltic pump or a vacuum pump
linked to a trap bottle. To use this setup, the water table must be no deeper than

15-20 feet, realizing that actual sampling may be occurring several feet below the
product layer.

FS 2222. Sampling Low Permeability Aquifers or Wells That Have Purged Dry

1. Collect the sample(s) after the well has been purged according to FS 2212, section 3.4.
Minimize the amount of water removed from the well by using the same pump to purge and
collect the sample. If the well has purged dry, collect samples as soon as sufficient sample
water is available.

2. Measure the five (5) field parameters Temperature, pH, Specific Conductance, Dissolved
Oxygen and Turbidity at the time of sample collection.

3. Advise the analytical laboratory and the client that the usual amount of sample for analysis
may not be available.

Sampling Wells With In-Place Plumbing

e tank is present, locate a cold water spigot, valve or other sampling point close
ween the pump and the sto|TD If there is no sampling location
between the pump antiNke storage tank, locate|7/20/11 | valve or other sampling point
closest to the tank.

1.1 Depending on the sampling™®hjective for collecting samples using installed plumbing,
purge the system and collect samples clo to the point of consumption, or, as close to the
source well as possible.

2. Remove all screens or aerators and reduce the flow ra no more than 500 mL/minute.
If collecting samples for volatile organic compounds, reduce the rate to 100 mL/minute or
less. Collect the samples directly into the appropriate containers.
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S 2224, Sampling Airstripper and Remedial Treatment System Sampling

Reduce the flow rate to less than 500 mL/minute and begin sample collection.

. \f collecting samples for volatile organic compounds, reduce the flow rate to 100
mL/mnute or less.

3. Collgct the samples directly into the appropriate containers.

FS 2225.

Filtered groundwater samples can only be collected after approval from the DEP program or
project manager. ¥ filtering is approved, the DEP program or permit condition may require both
filtered and unfiltere samples to be collected, analyzed and reported.

Filtering Groundwater Samples

1. FILTERING GROUNRWATER FOR METALS:

1.1 Unless specifisd otherwise by the DEP program, use a new, disposable, high
capacity, 1-um in-line fiker.

1.2 Use a variable spegd perisi TD ler or submersible pump with the in-line filter
fitted on the outlet end. 7/20/11

daer pumps or submersible pumps can be used when
n 20 to 25 feet deep.

rsible pumps must be used when water levels are

1.2.1 Peristaltic pumps,
water levels are no greater t

1.2.2 Bladder pumps or sub
greater than 20 to 25 feet deep.

1.3 Ensure that a 1-foot maximum I&ggth of new, silicone tubing was installed in the
peristaltic pump head assembly before thg well was purged if the same pump is being used
to purge and sample the well. Otherwise, iNstall a new length of tubing as described above.

1.4 Ensure that new or precleaned deliver¥ tubing was assembled with the peristaltic
pump before the well was purged if the same pinp is being used to purge and sample the
well. Otherwise, assemble the pump with new or\Rrecleaned delivery tubing and the new
filter.

15 Insert the filter on the high pressure side (i.e., 8p the delivery side) of the pump.

1.5.1 Flush the filter before attaching to the pump tdbing assembly with 30-50 mL of
analyte free water or an inert gas (nitrogen) to remove {tmospheric oxygen;

1.5.2 Or, with the filter attached to the pump tubing asse&mbly, hold the filter upright
with the inlet and outlet in the vertical position and pump water from the aquifer through
the filter until all atmospheric oxygen has been removed.

1.6 Collect the filtered samples directly into the sample containex from the high-pressure

(delivery) side of the pump tubing assembly.

1.6.1 Collect filtered samples by either of the methods in 1.6.1.3 oN1.6.1.4 below if the
static water level in the well is too deep for a variable speed peristaltic\oump and a
variable speed electric submersible pump or variable speed bladder pumyp is not
available.

16.1.1 Do not agitate the sample or expose it to atmospheric oxyge

1.6.1.2 Do not pour the sample into any intermediate vessel for subsegyent
filtration.
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Or, collect the sample with a bailer and immediately place the intake tube
of the perigtaltic pump into the full bailer and begin pumping the water through the

1.7.2  Any type of syringg or barr{Tp apparatus.
1.7.3 Any filter that is not 7/20/11 Lpiece, molded unit.

2.1 The following analytes canno\be filtered:
e Oiland Grease
e Total Recoverable Petroleum Hydrocarbons (TRPH)
e FL-PRO
¢ Volatile Organic Compounds (VOC)
e Microbiological Analytes
e Volatile Inorganic Compounds (e.g., Hydrogen Sulfide)

2.2 Unless specified otherwise by the regulatory pro§ram, use a new, disposable, high
capacity, 0.45 um in-line filter.

2.3 Assemble the pump, tubing and filter asin 1.2 - 1.5
2.4 Flush the filter as in 1.5.1 or 1.5.2 above.
25 Collect the samples as in 1.6 — 1.6.1.4 above.
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Appendix FS 2200
Tables, Figures and Forms

Table FS 2200-1 Equipment for Collecting Groundwater Samples
Table FS 2200-2 Dissolved Oxygen Saturation

Table FS 2200-3 Allowable Uses for Bailers

Figure FS 2200-1 Pump and Trap for Extractable Organics

Figure FS 2200-2 Groundwater Purging Procedure

Form FD 9000-24 Groundwater Sampling Log
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Table FS 2200-1
Equipment for Collecting Groundwater Samples

Activity Equipment Type

Variable speed centrifugal pump
Variable speed submersible pump
Well Purging Variable speed bladder pump
Variable speed peristaltic pump

Bailer with lanyard: Not Recommended

pH meter

DO meter

Conductivity meter

Well Stabilization Thermometer/Thermistor
Turbidimeter

Flow-through cell
Multi-function meters
Variable speed peristaltic pump

_ Variable speed submersible pump
Sample Collection _
Variable speed bladder pump

Bailer with lanyard (See Table FS 2200-3)

Variable speed peristaltic pump

Variable speed submersible pump
o Variable speed bladder pump
Filtration ) )
Pressurized bailer

1.0 um high capacity molded filter

0.45 pm high capacity molded filter

Electronic sensor
Chalked tape

Groundwater Level
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Table FS 2200-2
Dissolved Oxygen Saturation

TEMP | D.O. mg/L ] TEMP | D.O. mg/L | TEMP| D.O. mg/L]} TEMP| D.O. mg/L

deg C | SAT. | 20% | deg C | SAT. | 20% | degC | SAT. | 20% | deg C | SAT. 20%

15.0 |10.084| 2.017] 19.0 9.276 | 1.855] 23.0 8.578 | 1.716] 27.0 7.968 1.594

15.1 |10.062| 2.012] 19.1 9.258 | 1.852] 23.1 8.562 | 1.712) 27.1 7.954 1.591

15.2 |10.040( 2.008] 19.2 9.239 | 1.848] 23.2 8.546 | 1.709] 27.2 7.940 1.588

15.3 ]10.019| 2.004] 19.3 9.220 | 1.844] 23.3 8.530 | 1.706] 27.3 7.926 1.585

154 [9.997 | 1.999] 194 | 9.202 | 1.840] 23.4 | 8514 | 1.703]) 27.4 7.912 1.582

155 |9.976| 1.995] 195 | 9.184 | 1.837] 235 | 8.498 | 1.700) 27.5 7.898 | 1.580

15.6 | 9.955| 1.991] 19.6 9.165 | 1.833] 23.6 8.482 | 1.696] 27.6 7.884 1.577

157 ]9.934 | 1.987] 19.7 9.147 | 1.829) 23.7 8.466 | 1.693) 27.7 7.870 1.574

15.8 |9.912 | 1.982] 19.8 9.129 | 1.826] 23.8 8.450 [ 1.690] 27.8 7.856 1.571

159 ]9.891 | 1.978] 19.9 9.111 | 1.822) 23.9 8.434 | 1.687) 27.9 7.842 1.568

16.0 | 9.870 | 1.974] 20.0 9.092 | 1.818] 24.0 8.418 | 1.684] 28.0 7.828 1.566

16.1 |]9.849 | 1.970] 20.1 9.074 | 1.815] 24.1 8.403 | 1.681] 28.1 7.814 1.563

16.2 |9.829 | 1.966] 20.2 | 9.056 | 1.811] 24.2 | 8.387 | 1.677] 28.2 7.800 | 1.560

16.3 |9.808 | 1.962] 20.3 | 9.039 | 1.808] 24.3 | 8.371 | 1.674] 28.3 7.786 | 1.557

16.4 | 9.787 | 1.957] 20.4 9.021 | 1.804] 24.4 8.356 | 1.671] 28.4 7.773 1.555

16,5 |9.767 | 1.953] 20.5 9.003 | 1.801} 24.5 8.340 [ 1.668] 28.5 7.759 1.552

16.6 | 9.746 | 1.949] 20.6 8.985 | 1.797] 24.6 8.325 | 1.665] 28.6 7.745 1.549

16.7 | 9.726 | 1.945] 20.7 8.968 | 1.794) 24.7 8.309 | 1.662) 28.7 7.732 1.546

16.8 | 9.705 | 1.941] 20.8 8.950 | 1.790] 24.8 8.294 | 1.659] 28.8 7.718 1.544

16.9 |9.685 | 1.937] 20.9 | 8.932 | 1.786] 24.9 8.279 | 1.656] 28.9 7.705 1.541

170 |9.665| 1.933] 21.0 | 8915 | 1.783] 25.0 | 8.263 | 1.653] 29.0 7.691 1.538

171 [9.645] 1.929] 21.1 | 8.898 | 1.780] 25.1 | 8.248 | 1.650] 29.1 7.678 | 1.536

17.2 ]9.625| 1.925] 21.2 8.880 | 1.776] 25.2 8.233 | 1.647] 29.2 7.664 1.533

17.3 ]9.605| 1.921] 21.3 8.863 | 1.773] 25.3 8.218 | 1.644] 29.3 7.651 1.530

17.4 |9.585| 1.917] 21.4 8.846 | 1.769] 254 8.203 | 1.641] 29.4 7.638 1.528

175 |9.565| 1.913] 215 8.829 | 1.766] 25.5 8.188 | 1.638] 29.5 7.625 1.525

17.6 | 9.545 | 1.909] 21.6 8.812 | 1.762] 25.6 8.173 | 1.635] 29.6 7.611 1.522

17.7 ]9.526 | 1.905] 21.7 8.794 | 1.759] 25.7 8.158 | 1.632] 29.7 7.598 1.520

17.8 |9.506 | 1901 21.8 | 8.777 | 1.755] 25.8 8.143 | 1.629] 29.8 7.585 1.517

179 |9.486| 1.897] 219 | 8.761 | 1.752] 25.9 | 8.128 | 1.626] 29.9 7.572 1514

18.0 | 9.467 | 1.893] 22.0 8.744 | 1.749] 26.0 8.114 | 1.623] 30.0 7.559 1.512

18.1 |9.448 | 1.890] 22.1 8.727 | 1.745) 26.1 8.099 | 1.620] 30.1 7.546 1.509

18.2 |9.428 | 1.886] 22.2 8.710 | 1.742) 26.2 8.084 | 1.617] 30.2 7.533 1.507

18.3 |9.409 | 1.882] 22.3 8.693 | 1.739] 26.3 8.070 | 1.614] 30.3 7.520 1.504

184 ]9.390 | 1.878] 22.4 8.677 | 1.735] 26.4 8.055 | 1.611] 30.4 7.507 1.501

185 |9.371 | 1.874] 22.5 8.660 | 1.732] 26.5 8.040 | 1.608] 30.5 7.494 1.499

186 |9.352 | 1.870] 226 | 8.644 | 1.729] 26.6 | 8.026 | 1.605] 30.6 7.481 1.496

18.7 |9.333 | 1.867] 22.7 | 8.627 | 1.725] 26.7 | 8.012 | 1.602]) 30.7 7.468 | 1.494

18.8 | 9.314 | 1.863] 22.8 8.611 | 1.722] 26.8 7.997 [ 1.599] 30.8 7.456 1.491

18.9 |9.295| 1.859] 22.9 8.595 | 1.719] 26.9 7.983 [ 1.597] 30.9 7.443 1.489

Derived using the formula in Standard Methods for the Examination of Water and Wastewater, Page 4-101, 18th Edition, 1992
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Table FS 2200-3
Allowable Uses for Bailers

e ANALYTE
GROUP(S)

e PURGING

(Not Recommended)

e SAMPLING

Use:

Use:

Not Recommended:

Volatile Organics

Extractable
Organics

Radionuclides,
including Radon

Metals
Volatile Sulfides

If allowed by permit,
program, contract or
order

or

If operated by a
skilled individual with
documented training

in proper techniques.

Field documentation
must demonstrate
that the procedure in
FS 2213, section 4
was followed without
deviation.

If concentrations exceed
action levels, the purpose
is to monitor effective
treatment, and the DEP
program allows the use of
bailers;

or

If specified by DEP permit,
program, contract or order.

or

If operated by a skilled
individual with documented
training in proper
techniques and using
appropriate equipment.
Field documentation must
demonstrate that the
procedure in FS 2221,
section 2 was followed
without deviation.

If concentrations are
near or below the
stated action levels;

or

If a critical decision
(e.g., clean closure)
will be made based on
the data;

or

If data are to
demonstrate
compliance with a
permit or order.

Petroleum
Hydrocarbons
(TRPH) & Oil &
Grease

If allowed by permit,
program, contract or
order

or

If operated by a
skilled individual with
documented training

in proper techniques.

Field documentation
must demonstrate
that the procedure in
FS 2213, section 4
was followed without
deviation.

Only if allowed by permit,
program, contract or order
as samples should be
collected into the container
without intermediate
devices.

Unless allowed by
permit, program,
contract or order.

Page 30 of 34

Revision Date: March 31, 2008 (Effective 12/3/08)




DEP-SOP-001/01
FS 2200 Groundwater Sampling

o ANALYTE e PURGING
e SAMPLING

GROUP(S) (Not Recommended)

Use: Use: Not Recommended:
Biologicals If allowed by permit, If all analytes collected Before collecting any
norganc on- | POSIAM: contactor | om e velcanne | anales et must be
Metallics ’ '
Aggregate or or
Organics If operated by a If collected after collecting

Microbiological

skilled individual with
documented training

all analytes that require the

use of a pump.

Physical and in proper techniques.
Aggregate Field documentation
Properties must demonstrate

that the procedure in

FS 2213, section 4

was followed without

deviation.
Ultra-Trace Never Never
Metals
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Figure 2200-1

Pump and Trap for Extractable Organics
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Silicone
Tubing

\ Teflon, PP or

PE

Water
Direction

To
Monitoring
Well

Peristaltic Pump

The glass sample bottle must be threaded to use a reusable
sampling cap lined and installed with fittings made of Teflon,
polypropylene or polyethylene, similar to the design shown.
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[ Scenario 1: WELL SCREEN COMPLETELY SUBMERGED

Scenario 2. WELL SCREEN PARTIALLY SUBMERGED ]

|
v

v v

v

\

/Option 1a: Minimal Purge Volume: Pump or tubing is placed within the middle of
the screen interval. The following conditions must be met to use this option:
1. The well screen interval is < 10 feet.

2. Although drawdown may occur in the well when purging is initiated, the
drawdown has to stabilize (Aquifer Recovery Rate = Purge Rate).
3. The samples will be obtained with the same equipment that was used to

purge the well. Therefore, centrifugal pumps and bailers are not suitable for

4 N

Option 1b: Conventional Purge: Pump, tubing, or
bailer 1 is placed above the screen at the top of the

Option 2a: A bailer !
is placed at the top of

water column. the water column and
is used to purge and
1 DEP does not recommend the use of a bailer for sample the well.

purging; however, if a bailer is used it shall be lowered
and raised at the rate of 2 cm/sec in the top of the

Option 2b: Pump or tubing is placed
within the middle of the saturated
portion of the screen interval.

If the pump or tubing that was used for
purging will not be used to obtain the
sample, then position the pump or

use in Option 1a. water column. tubing a_t the top of the water column
\_ J for purging.
\lf one or more of these conditions do not apply, use Option 1b. j | l \ l
Purging Procedure #1 Purging Procedure #2 Purging Procedure #3
1. After the drawdown in the well stabilizes, purge at least one equipment volume then collect 1. Purge atleast one well volume then collect first 1. Purge at least one well volume then collect first
the first set of stabilization parameters. set of stabilization parameters. set of stabilization parameters.
2. Thereafter, collect stabilization parameters > 2 to 3 minutes apart. 2. Thereafter, collect stabilization parameters > 2

Purae at least three eauioment volumes before samblina.

Thereafter, collect stabilization parameters >
every 1/4 well volume.

to 3 minutes apart.

|
v

Purging Completion

v

¢ [

\

/If Dissolved Oxygen is < 20% of saturation for the
measured temperature and Turbidity is < 20 NTUs,
then purging is complete when three consecutive
readings of the parameters listed below are within
the following ranges: Temperature + 0.2 °C

Temperature + 0.2°C

pH + 0.2 Standard Units

Specific Conductance + 5.0% of reading

o

J

\_

/If Dissolved Oxygen (DO) is > 20% of saturation for the measured temperature and/or Turbidity is > 20 \
NTUs after every attempt has been made to reduce DO and/or turbidity, then purging is complete when
three consecutive readings of the parameters listed below are within the following ranges:

pH + 0.2 Standard Units

Specific Conductance + 5.0% of reading

Dissolved Oxygen + 0.2 mg/L or readings are within 10% (whichever is greater).
Turbidity + 5 NTUs or readings are within 10% (whichever is greater).

)

v

removed, purging may be discontinued at the discretion of the sampling team leader.

[

If one or more parameters do not stabilize after 5 volumes of the screened interval (purging procedure #1) or 5 well volumes (purging procedure #s 2 & 3) are

n the well is expected to purge dry,\

position the pump or tubing within the
screened interval and purge at < 100
mL/minute until two equipment volumes
are removed. Use the same pump for
purging and sampling.

If the well purges dry at the lowest
achievable flow rate (pumping at 100
mL/minute or less), then after a sufficient
amount of water recharges in the well,
collect the samples.

In either case listed above, before
samples are collected, measure (once)
pH, temperature, specific conductance,

|
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FS 3000. SoliL

See also the following Standard Operating Procedures:
e FA 1000 Administrative Procedures
e FC 1000 Cleaning/Decontamination Procedures
e FD 1000 Documentation Procedures
e FM 1000 Field Planning and Mobilization
e FQ 1000 Field Quality Control Requirements
e FS 1000 General Sampling Procedures
e FT 1000 - FT 2000 Field Testing and Calibration
1. Introduction and Scope

1.1. Use these SOPs during field investigations to collect soil samples that are
representative of current site conditions. It is very important to ensure that the collected
samples are neither altered nor contaminated by sampling and handling techniques.

1.2.  The following topics include: equipment choice, equipment construction materials,
grab and areal or depth composite sampling techniques. Sample collection methods fall into
three general depth classifications: surface, shallow subsurface, and deep subsurface.
Once the samples are acquired, the handling procedures are very similar and are described
below.

2. GENERAL

2.1.  Select sampling equipment based on the type of sample to be collected and the
analytes of interest. Choose soil sampling locations such that a representative portion of the
soil is collected with minimal disturbance. Locations where natural vegetation is stressed or
dead and/or areas that have surficial soil staining may be indicative of improper waste
disposal practices.

2.2.  If background and/or quality control sampling is warranted and feasible as
determined in the site’s work plan or by the project manager, select an up gradient,
undisturbed location for obtaining the background and/or quality control samples. Be aware
that differences in soil types may affect these background samples (e.g., sands vs. clays).

2.3. Do not collect samples for chemical analysis from auger flights or cuttings from
hollow stem auger flights, except for waste characterization purposes for disposal.

2.4. Do not use samples that are collected for geological/lithological or vapor meter
determinations for chemical analyses.

3. EQUIPMENT AND SUPPLIES

3.1.  All equipment must be constructed of materials consistent with the analytes of
interest. Refer to FS 1000, Tables FS 1000-1, FS 1000-2 and FS 1000-3 for selection of
appropriate equipment and materials.

3.2.  For information on sample container size and construction, see FS 1000, Table FS
1000-6.

3.3.  Forinformation on sampling equipment cleaning requirements, see FC 1000.
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3.4. For information on preservation and holding time requirements, see FS 1000, Table
FS 1000-6.

3.5.  For information on documentation requirements, see FD 1000.

ROCEDURES FOR COMPOSITING

TD
4.1.1. Select sampling points fromwhich t 7/20/11 ach aliquot.

rmqoeroodeCt equal aliquots (same sample
cleaned container.

4.1.2. Using the appropriate sampling
size) from each location and place in a prop

4.1.3. Combine the aliquots of the sample dire
pre-mixing.

in the sample container with no

4.1.4. Record the amount of each aliquot (volume or weight).
4.1.5. Label container, preserve on wet ice to 4°C and complete fiel tes.

4.1.6. Notify the laboratory that the sample is an unmixed composite samplesand
request that the sample be thoroughly mixed before sample preparation or analy3t

5. SPECIFIC PROCEDURES FOR VOLATILE ORGANIC COMPOUNDS

Follow the procedures specified in EPA Method 5035 for sample collection and sample
preparation. The protocols listed below do not replace Method 5035 but clarify and/or modify
certain method procedures. Therefore, it is essential that all organizations have a copy of
Method 5035 as a reference document.

5.1. Container Preparation

5.1.1. All containers must be cleaned according to the FC 1000 sample container
cleaning procedures for volatile organics.

5.1.2. Sample Vials: If sample vials are filled in the field, they must be provided with all
reagents, stirring devices, label and vial cap to be used during sample analysis. These
vials must be preweighed by the laboratory and records must be maintained so that
there is an unambiguous link between the tare weight and the filled sample vial.

5.2. Collection Procedure

5.2.1. The sample vials (when used) will contain a premeasured amount of liquid. The
laboratory must weigh the vials before sending into the field, and must weigh them again
after receipt. Therefore:

¢ Do not lose any of the liquid either through evaporation or spillage

¢ Do not use a vial if some of the contents has spilled, or if it appears that some
has leaked during transport

e Use the laboratory-supplied container label for identification information. DO
NOT apply any additional labels to the container
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e Do not interchange vial caps or septa

5.2.2. Minimize exposure to air by obtaining the sample directly from the sample
source, using a coring device or a commercially designed sampling tool.

5.2.2.1. The sample collection device must be designed to fit tightly against the
mouth of the vial or be small enough to be inserted into the vial. Use:

¢ EnCore or equivalent sampling devices or

¢ Disposable plastic syringes with the syringe end cut off prior to sampling
(use once per sampling location).

5.2.2.2.  Extrude the sample directly into the sample container.
5.2.3. Follow the method procedures for field transfer into the vial.

5.2.4. Procedures for determining the sample weight in the field are not required unless
the project manager requires an accurate determination of the 5-gram sample size.

5.2.4.1. If the vials are returned to the laboratory for weighing, the sampler must
be proficient in estimating the requisite 5-gram weight necessary for each sample.

5.2.4.2. If an accurate estimate of the 5-gram sample size is desired prior to
starting sample collection activities, use a balance with a sensitivity of 0.1 gram.
Check the balance calibration before each day’s use with a set of weights that have
been calibrated against NIST-traceable weights at least annually.

5.2.5. If the sampling device is transported to the laboratory with a sample, make sure
the seals are intact, especially if collecting samples from sandy soils.

5.2.6. Collect at least two replicate samples from the same soil stratum and within close
proximity to the original sample location.

5.2.7. Collect an additional aliquot of sample for screening and dry weight
determinations.

5.3. Preservation (see FS 1000, Table FS 1000-7)
5.3.1. Low Level (£ 200 po/kqg volatile organics)

5.3.1.1. Method 5035 discusses the use of sodium bisulfate, which is an acid.
Since Florida soils contain significant amounts of calcium carbonate that reacts with
acids, DEP does not recommend using this preservative.

5.3.1.2.  Properly pack the samples (see FS 2004, section 5), and place all
samples on wet ice.

5.3.1.3.  Analyze unpreserved samples (no acid) within 48 hours.
5.3.1.4. Analyze acid-preserved samples within the specified 14-day holding time.

5.3.1.5.  Analyze unpreserved samples that have been collected in a septum vial
with premeasured analyte-free water within 48 hours.

5.3.1.6.  If unpreserved samples collected in a septum vial with premeasured
analyte-free water are frozen to -10°C at the laboratory within 48 hours of sample
collection, analyze the samples within 14 days.

5.3.1.7. Analyze samples that have been collected with and transported in a
sealed coring device within 48 hours.
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5.3.1.8. If unpreserved samples collected in a sealed coring device are extruded
from the corer into an appropriate liquid and frozen to -10°C at the laboratory within
48 hours of sample collection, analyze the samples within 14 days.

5.3.2. High Level (> 200 uyg/kg volatile organics)

5.3.2.1.  Properly pack the samples (see FS 2004, section 5), and place all
samples on wet ice.

5.3.2.2. Analyze samples that have been collected with and transported in a
sealed coring device within 48 hours.

5.3.2.3. If unpreserved samples collected in a sealed coring device are extruded
from the corer into an appropriate liquid and stored at 4°C at the laboratory within 48
hours of sample collection, analyze the samples within 14 days.

5.3.2.4. Analyze samples that that have been preserved in methanol in the field
within 14-days.

BULK SAMPLES: The collection of bulk samples will depend on the data quality objectives of

the project.

6.1. Do not composite or mix VOC samples unless required by the DEP program or if
mandated by a formal DEP document (permit, order or contract).

6.2.  Select sampling points from which to collect each aliquot.

6.3.  Using the appropriate sampling technique, collect equal aliquots (same sample size)
from each location and place in a properly cleaned container.

6.3.1. Combine the aliquots of the sample directly in the sample container with no
pre-mixing..

6.3.2. Pack solil tightly minimizing as much headspace as possible in the sample
container.

6.3.3. Cap container tightly with Teflon side facing sample.
6.4. Record the amount of each aliquot (volume or weight) in the field notes.

6.5. Label container. Refer to FS 1000, Table FS 1000-7 for preservation and holding
time requirements.

6.6.  Notify the laboratory that the sample is an unmixed composite sample, and request
that the sample be thoroughly mixed before sample preparation or analysis.

FS 3100. Surface Soil Sampling

Surface soil is generally classified as soil between the ground surface and 6-12 inches below
ground surface.

1.

a M DN

Remove leaves, grass and surface debris from the area to be sampled.

Collect samples for volatile organic analyses as described in FS 3000, section 5.
Select an appropriate precleaned sampling device and collect the sample.
Transfer the sample to the appropriate sample container.

Clean the outside of the sample container to remove excess soil.
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6. Label the sample container, place on wet ice to preserve to 4°C and complete the field
notes.

FS 3200. Subsurface Soil Sampling

Interval begins at approximately 12 inches below ground surface.

FS 3210. SAMPLE COLLECTION PROCEDURE

Use the following after the desired depth has been reached by one of the methods outlined in
FS 3220.

1. Collect samples for volatile organic analyses as described in FS 3000, section 5.

2. For other analyses, select an appropriate precleaned sampling device and collect the
sample.

3. Transfer the sample to the appropriate sample container.
4. Clean the outside of the sample container to remove excess soil.

5. Label the sample container, place on wet ice to preserve to 4°C and complete the field
notes.

FS 3220. REACHING THE APPROPRIATE DEPTH

1. SHOVELS AND DIGGERS: Used for soils from approximately 12 inches to a point when using
the implement becomes impractical.

1.1. Dig a hole or trench to the required depth.
1.2.  Follow the sample collection procedures outlined in FS 3210.

2. BACKHOE: Used for soils from approximately 12 inches to a point when using the
implement becomes impractical.

2.1. Dig atrench to the appropriate depth.

2.2.  Expose the sample, in the trench, by using a precleaned spoon, spatula or
eqguivalent to clean away the soil that came in contact with the backhoe bucket.

2.3. Use a second precleaned utensil to actually collect the sample from the trench.
2.4.  Follow the procedures outlined in FS 3210 to collect the sample.

3. BUCKET AUGERS AND HoLLOW CORERS: Suitable to reach soils from approximately 12
inches to a point when using the implement becomes impractical.

3.1.  Push and rotate the auger into the soil until the bucket is filled.

3.2.  Addition of a non-contaminating sleeve may allow an undisturbed soil sample to be
obtained.

3.2.1. The device consists of a standard auger head with a removable sleeve, which is
inserted into the auger barrel. In this case it is the sleeve, which fills with soil.

3.2.2. Remove the sleeve from the auger and cap.

3.3. Ifthe auger hole is prone to collapse due to low cohesion in some soils, DEP
recommends inserting a temporary rigid PVC casing into the hole. The casing prevents hole
collapse and minimizes cross-contamination between soil zones as the auger is advanced.
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3.4. Remove the sample from the sampler by pushing or scraping the soil with an
appropriate precleaned utensil into an appropriately precleaned tray or aluminum foil.

3.5. Remove any portion of the sample that has been disturbed and discard.
3.6.  Follow the sample collection procedures outlined in FS 3210.

NOTE: If a confining layer has been breached during sampling, grout the hole to land surface
with Type-1 Portland cement. This requirement may be different throughout Florida; contact the
local Water Management District office for local requirements.

4. SPLIT SPOON SAMPLER: Suitable for reaching soils from approximately 12 inches to depths
greater than 10 feet.

4.1. A split spoon sampler, useful for sampling unconsolidated soil, consists of two half
cylinders (spoons) that fit together to form a tube approximately two feet in length and two
inches in diameter.

4.1.1. The cylindrical arrangement is maintained by a retaining head and bit rings that
screw on at each end of the split spoon.

4.1.2. The bit ring has beveled edges to facilitate sampling as the split spoon is forced
into the ground.

4.1.3. Advance the sampler using the weight of the drilling stem and rods or a
mechanical hammer.

4.1.4. Insert a catcher device in the head ring to prevent loss of unconsolidated sample
during recovery.

4.2.  After retrieving the split spoon sampler, expose the soil by unscrewing the bit and
head rings and splitting the barrel.

4.3. If the recovery is enough to accommodate discarding a portion of the sample,
discard the top and bottom two to three inches of the sample.

4.4,  For volatile organic compounds collect the sample immediately from the center
portion of the split spoon using the procedures described in FS 3000, section 5.

4.5.  For other analyses, slice the sample from the center portion of the split spoon using
a clean, decontaminated utensil.

4.6. Select an appropriate precleaned sampling device and collect the sample.
4.7.  Transfer the sample to the appropriate sample container.
4.8. Clean the outside of the sample container to remove excess soil.

4.9. Label the sample container, place on wet ice to preserve to 4°C and complete the
field notes.

5. DIRECT PUsH RIGS: May be used for depths greater than 10 feet below ground surface.

5.1. Liners: The clear liners are used with direct push rigs. This method is appropriate
only for unconsolidated materials. The sampling depth that can be achieved varies
depending on the rig and the lithologies that are encountered. Typically, the rig operator
will:

Page 6 of 8 Revision Date: March 31, 2008 (Effective 12/3/08)




DEP-SOP-001/01
FS 3000 Soil

e Place the liner inside the metal probe rod

e Select a point holder with an opening appropriate for the site lithology and screw it on
the probe rod

e Advance the rod a full rod length
e Retrieve the rod

¢ Remove the point holder

¢ Remove the liner, and

e Slice the liner to expose the soil.

5.2.  After the liner has been sliced, follow the procedures outlined in FS 3210, collecting
volatile organic samples (if needed) immediately after the liner is sliced.

5.3.  If samples for organic vapor analysis screening are required, collect them by slicing
the sample(s) using a clean, decontaminated utensil and place them in 8-ounce (preferred)
or 16-ounce jars, immediately cover the opening with aluminum foil and screw on the lid
ring. If the contamination is derived from petroleum products, it is acceptable to use a clean
gloved hand to transfer the sample(s) to the sample container(s).

5.4.  For other analyses, slice the sample from the center portion of the split spoon using
a clean, decontaminated utensil.

5.5.  Select an appropriate precleaned sampling device and collect the sample.
5.6. Transfer the sample to the appropriate sample container.
5.7.  Clean the outside of the sample container to remove excess soil.

5.8. Label the sample container, place on wet ice to preserve to 4°C and complete the
field notes.

6. SHELBY TUBE SAMPLER

6.1. The Shelby tube sampler is used to sample unconsolidated soil and consists of a
tube approximately 30 inches long and two inches (or larger) in diameter.

6.2. One end of the tube has edges beveled into a cutting edge. The other end can be
mounted to an adapter, which allows attachment to the drilling rig assembly.

6.3.  After drilling to the required depth with an auger or rotary drill bit, a soil sample is
obtained through the auger or directly in the borehole.

6.4. Push the Shelby tube into the soil using the drilling rig’s hydraulic ram or manually
with a sledge hammer.

6.5. Remove the tube from the sampler head.
6.6. Extrude the sample from the Shelby tube.

6.7. Use a decontaminated utensil to remove any portion of the sample that has been
disturbed.

6.8. Collect samples for volatile organics immediately from the center portion of the
Shelby tube using the procedures described in FS 3000, section 5.

6.9.  For other analyses, slice the sample from the center portion of the Shelby tube using
a clean, decontaminated utensil.
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6.10. Transfer the sample to the appropriate sample container.
6.11. Clean the outside of the sample container to remove excess soil.

6.12. Label the sample container, place on wet ice to preserve to 4°C and complete the
field notes.

7. CORE BARREL

7.1. A standard core barrel is utilized when consolidated samples (such as limestone or
dolomite) are to be sampled.

7.1.1. The core barrel is a cylinder approximately three feet long and two inches in
diameter.

7.1.2. The barrel has a removable head ring with small embedded diamonds which
allow the device to cut through rock or consolidated soil as the drilling rods are rotated.

7.2. Retrieve the sample core by unscrewing the head ring and sliding the sample into a
precleaned container.

7.3. Use a decontaminated utensil to remove any portion of the sample that has been
disturbed.

7.4. Remove the sample from the sampler (corer) with a precleaned tool.
7.5. Transfer the sample to the appropriate sample container.
7.6. Clean the outside of the sample container to remove excess soil.

7.7.  Label the sample container, place on wet ice to preserve to 4°C and complete the
field notes.
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FT 1000. GENERAL FIELD TESTING AND
MEASUREMENT

Use the following SOPs in conjunction with FT 1000:

e FD 1000 Documentation Procedures

e FM 1000 Field Planning and Mabilization

e FS 1000 General Sampling Procedures

e FT 1100 through FT 3000 Specific Field Testing Procedures
1. INTRODUCTION

1.1. Scope and Applicability: SOPs FT 1100 to FT 3000 outline procedures to conduct
field testing measurements and observations. They include the parameters that are
measured in-situ or in a field-collected sample. Additionally some samples with allowable
extended holding times may be collected for laboratory measurement, as described in the
specific FT-series SOPs. Included in SOPs FT 1100 to FT 3000 are:

e FT 1100 Field Measurement of Hydrogen lon Activity (pH)

e FT 1200 Field Measurement of Specific Conductance (Conductivity)
e FT 1300 Field Measurement of Salinity

e FT 1400 Field Measurement of Temperature

e FT 1500 Field Measurement of Dissolved Oxygen (DO)

e FT 1600 Field Measurement of Turbidity

Transparency)
e [ 1300 FIEId Measurement of water Fiow ard-vefocity—— |TD

——FT1500-Continucus-Monritering-with-instaticd-Meters—— 7120/11
- sttt hior

o Habitatc! _

1.2. Exclusions: If proposed for experimental purposes, field-screening procedures
employing techniques not addressed in these SOPs must be submitted to the DEP site
or project manager. Such procedures must be addressed for each program or project
dealing specifically with the planning and design of sampling events. Data quality objectives
for quantitative assessment preclude the use of field-screening procedures for regulatory
purposes.

1.3. Expectations and Requirements:

1.3.1. In some cases, specific instruments are identified in the SOP, with detailed
instruction provided on their use. If you are using a different instrument from that
identified in the SOP, follow the manufacturer’s instructions for assembly, operation, and
maintenance.
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1.3.2. When required, the FT-series SOPs outline the instrument specifications. A field
instrument must meet the stated requirements.

1.3.3. The FT-Series SOPs specify the calibration requirements for each method.
Although instruments may vary in configuration or operation, the specified calibration
requirements must be met.

1.3.3.1.  Where applicable to the FT-series SOP, use the minimum number of
calibration standards specified.

1.3.3.2. Do not establish the lower limit of the quantitative calibration bracket with
“zero” solutions, quality control blanks or reagent dilution water.

1.3.4. Ensure that all equipment is in proper working condition, calibrated, and that
batteries are properly charged before using the equipment for field testing
measurements.

1.3.5. If reagents or standards are prepared from stock chemicals, they must be
analytical reagent grade or better. Some procedures may specify a higher grade or
assay of reagent or standard.

1.4. Recommendations for Use of Grab Samples or in situ Field Testing Measurements:

1.4.1. Use in situ readings where practical for field measurements in surface water and
wastewater.

1.4.2. Use in situ readings or flow-through containers for field measurements for
groundwater stabilization during purging and for other applications where groundwater
monitoring measurements are required.

1.4.3. If grab samples are collected for measurement where allowed in the individual
FT-series SOP, measure samples within fifteen (15) minutes of collection when
immediate analysis is specified per Table FS 1000-4 and FS 1000-5. Otherwise,
analyze grab samples within the applicable holding times specified in Table FS 1000-4
and FS 1000-5.

2. MINIMUM CALIBRATION REQUIREMENTS:

2.1. Calibration Definitions: This section outlines the essential calibration concepts that
must be applied to each field test. Specific requirements for calibration are addressed in the
individual SOPs.

2.1.1. Initial Calibration (IC): The instrument or meter electronics are adjusted
(manually or automatically) to a theoretical value (e.g., dissolved oxygen saturation) or a
known value of a calibration standard.

2.1.2. |Initial Calibration Verification (ICV): The instrument or meter calibration is
checked or verified directly following initial calibration by measuring a calibration
standard of known value as if it were a sample and comparing the measured result to
the calibration acceptance criteria listed in the SOP.

2.1.3. Continuing Calibration Verification (CCV): The instrument or meter calibration is
checked or verified by measuring a calibration standard of known value as if it were a
sample and comparing the measured result to the calibration acceptance criteria listed in
the SOP.

2.1.4. Chronological Calibration Bracket: The interval of time between verifications
within which environmental sample measurements must occur. The instrument or meter
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is calibrated or verified before and verified after the time of environmental sample
measurement(s).

2.1.5. Quantitative Calibration Bracket: The instrument or meter is calibrated or verified
at two known values that encompass the range of observed environmental sample
measurement(s).

2.1.6. Acceptance Criteria: The numerical limits within which calibration verifications
are acceptable.

2.2.
SOPs.

2.2.1. Chronological Calibration Bracket:

2.2.1.1. Ensure that the field test result is preceded by an acceptable ICV or CCV
and followed by an acceptable CCV.

2.2.1.2.  Specific requirements for chronological bracketing are addressed in the
individual FT-series SOPs.

2.2.2. Quantitative Calibration Bracket:

2.2.2.1. Choose two standards that bracket the range of sample measurements.
These standards may be used for initial calibrations or for verifications.

2.2.2.2.  Specific requirements for quantitative bracketing are addressed in the
individual FT-series SOPs.

2.2.3. |Initial Calibration: Calibrate if no initial calibration has been performed or if a
calibration verification does not meet acceptance criteria. Do not reuse standards for
initial calibrations.

Calibration Activities: Specific calibration procedures are given in the individual

Table FT 1000-1: Field Testing Acceptance Criteria
Parameter Acceptance Criteria
pH + 0.2 Standard pH Units of buffer or more stringent

(FT 1100)

program criteria

Specific Conductance
(FT 1200)

+ 5% of standard value

Temperature +0.2°C of NIST-traceable value (with correction factors)
(FT 1400) Verification over range of applicable values

Dissolved Oxygen + 0.3 mg/L of theoretical value (see Table FT 1500-1)
(FT 1500)

Turbidity 0.1-10 NTU: + 10% of standard value

(FT 1600) 11-40 NTU: + 8% of standard value

41-100 NTU: + 6.5% of standard value
> 100 NTU: + 5% of standard value

Total Residual Chlorine
(FT 2000)

0.995 calibration curve correlation coefficient
+ 10% of primary standard value
+ 10% of secondary standard value
Color comparator acceptance criterion:
+ 10% of primary standard value
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2.2.4. |Initial Calibration Verification:

2.2.4.1. Perform an ICV immediately after calibration. All ICVs must meet the
calibration acceptance criteria specified in the applicable FT-series SOP. See Table
FT 1000-1 for a list of acceptance criteria for the most common field testing
procedures.

2.2.4.2. Ifan ICV fails to meet acceptance criteria, immediately recalibrate the
instrument using the applicable initial calibration procedure or remove it from service.

2.2.5. Continuing Calibration Verification: Perform a CCV at no more than 24-hour
intervals from previous verification, except where noted for individual FT-series SOPSs.

2.2.5.1. If historically generated data demonstrate that a specific instrument
remains stable for longer periods of time, the time interval between calibration
verifications may be increased.

2.2.5.2. Base the selected time interval on the shortest interval that the instrument
maintains stability. If CCVs consistently fail, shorten the time period between
verifications or replace/repair the instrument.

2.2.5.3. Al CCVs must meet the calibration acceptance criteria specified in the
applicable FT-series SOP. See Table FT 1000-1 for a list of acceptance criteria for
the most common field testing procedures.

2.25.4. If a CCV fails to meet acceptance criteria perform one or more of the
following procedures as necessary:

e Reattempt the CCV again within the chronological bracket time
interval without changing the instrument calibration. Do not perform
maintenance, repair, or cleaning of the instrument or probe. Probes
may be rinsed with analyte-free water or fresh verification standard.
The CCV may be reattempted with a fresh aliquot of verification
standard.

e Perform the initial calibration, perform an ICV, re-analyze the
sample(s), and perform a CCV.

o Report all results between the last acceptable calibration verification
and the failed calibration verification as estimated (report the value
with a "J"). Include a narrative description of the problem in the field
notes.

2.2.5.5. For installed instruments that are deployed for extended periods of time
or used for continuous monitoring, see FT 1900.

2.2.5.6. Shorten the time period between verification checks or replace/repair the
instrument.

2.2.6. Determining the Values of Secondary Standards: Use only those standards
recommended by the manufacturer for a specific instrument. Only use secondary
standards for continuing calibration verifications. See the individual FT-series SOPs for
specific procedures for use of secondary standards. At documented intervals, determine
or verify the values of secondary standards immediately after performing an initial
calibration or after verifying the calibration with primary standards. Read each
secondary standard as a sample. This result must be within the manufacturer’'s stated
tolerance range and +/- 10% of the stated standard value. If the +/- 10% criterion is not
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met, assign this reading as the value of the standard. If the reading is outside the
manufacturer’s stated tolerance range, discard the secondary standard.

2.2.7. More frequent calibration verifications may be required for discharge
permit compliance measurements or other regulatory requirements.

3. PREVENTIVE MAINTENANCE: Record all maintenance and repair notes in the maintenance
logbook for each meter (see FS 1007). If rental equipment is used, a log is not required.
However, the origin (i.e., rental company), rental date, equipment type, model number, and
identification number (if applicable) must be entered into the field notes or a rental equipment
notebook.

4. DOCUMENTATION

4.1. Standard and Reagent Documentation: Document information about standards and
reagents used for calibrations, verifications, and sample measurements.

4.1.1. Note the date of receipt, the expiration date and the date of first use for all
standards and reagents.

4.1.1.1. Document acceptable verification of any standard used after its expiration
date.

4.1.2. Record the concentration or other value for the standard in the appropriate
measurement units.

4.1.2.1. Note vendor catalog number and description for pre-formulated solutions
as well as for neat liquids and powdered standards.

4.1.2.2. Retain vendor assay specifications for standards as part of the calibration
record.

4.1.3. Record the grade of standard or reagent used.

4.1.4. When formulated in-house, document all calculations used to formulate
calibration standards.

4.1.4.1. Record the date of preparation for all in-house formulations.

4.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP
SOP or internal SOP).

4.2.  Field Instrument Calibration Documentation: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this record
with affected sample measurements.

4.2.1. Retain vendor certifications of all factory-calibrated instrumentation.

4.2.2. Designate the identity of specific instrumentation in the documentation with a
unique description or code for each instrument unit used.

4.2.2.1. Record the manufacturer name, model number, and identifying number
such as a serial number for each instrument unit.

4.2.3. Record the time and date of all initial calibrations and all calibration verifications.

4.2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

4.2.5. Record the name of the analyst(s) performing the calibration.
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4.2.6. Document the specific standards used to calibrate or verify the instrument or field
test with the following information:

e Type of standard or standard name (e.g., pH buffer)
¢ Value of standard, including correct units (e.g., pH = 7.0 SU)
e Manufacturer’s tolerance range for secondary standards
e Link to information recorded according to section 4.1 above
4.2.7. Retain manufacturers’ instrument specifications.
4.2.8. Document whether successful initial calibration occurred.
4.2.9. Document whether each calibration verification passed or failed.

4.2.10. Document any corrective actions taken to correct instrument performance
according to records requirements of FD 3000.

4.2.10.1. Document the date and time of any corrective actions.

4.2.10.2. Note any incidence of discontinuation of use of the instrument due to
calibration failure.

4.2.11. Describe or cite the specific calibration or verification procedure performed (DEP
SOP or internal SOP).

4.3. Record all field-testing measurement data, to include the following:
e Project name
e Date and time of measurement or test (including time zone, if applicable)

e Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

¢ Latitude and longitude of sampling source location (if required)
e Analyte or parameter measured

e Measurement or test sample value

o Reporting units

¢ Initials or name of analyst performing the measurement

¢ Unique identification of the specific instrument unit(s) used for the test(s)
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Appendix FT 1000
Tables, Figures and Forms

Table FT 1000-1 Field Testing Acceptance Criteria
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Table FT 1000-1: Field Testing Acceptance Criteria

Parameter Acceptance Criteria
pH + 0.2 Standard pH Units of buffer or more stringent
(FT 1100) program criteria

Specific Conductance
(FT 1200)

+ 5% of standard value

Temperature + 0.2°C of NIST-traceable value (with correction factors)
(FT 1400) Verification over range of applicable values

Dissolved Oxygen + 0.3 mg/L of theoretical value (see Table FT 1500-1)
(FT 1500)

Turbidity 0.1-10 NTU: + 10% of standard value

(FT 1600) 11-40 NTU: + 8% of standard value

41-100 NTU: + 6.5% of standard value
> 100 NTU: + 5% of standard value

Total Residual Chlorine
(FT 2000)

0.995 calibration curve correlation coefficient
+ 10% of primary standard value

+ 10% of secondary standard value
Color comparator acceptance criterion:
+ 10% of primary standard value
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FT 1100. Field Measurement of Hydrogen lon Activity (pH)
Use in conjunction with:

e FT 1000 General Field Testing and Measurement

¢ FQ 1000 Field Quality Control Requirements

e FS 1000 General Sampling Procedures

e FD 1000 Documentation Procedures
1. Equipment and Supplies

1.1. Field Instrument: Use any pH meter consisting of a potentiometer, a glass electrode,
a reference electrode, and a temperature-compensating device.

1.1.1. For routine fieldwork use a pH meter accurate and reproducible to at least 0.2-
unit in the range of 0.0 to 14.0 units, and equipped with temperature-compensation
adjustment. Record the pH value in pH units to one decimal place.

1.1.2. Advanced silicon chip pH sensors (with digital meters) may be used if
demonstrated to yield equivalent performance to glass electrode sensors for the
intended application.

1.2. Standards: Purchased or laboratory-prepared standard buffer solutions of pH values
that bracket the expected sample pH range. Use buffers with nominal values of 4.0, 7.0 and
10.0 units for most situations. If the sample pH is outside the range of 4.0 to 10.0, then use
two buffers that bracket the expected range with the pH 7 buffer being one of the two
buffers. Alternatively, prepare appropriate standards per table | in method SM4500-H*-B.

1.3. Recordkeeping and Documentation Supplies:

o Field notebook (w/ waterproof paper is recommended) or forms
¢ Indelible pens
2. Calibration and Use

2.1. General Concerns

2.1.1. The acceptance criterion for the initial calibration or the calibration verification is
a reading of the standard within +/- 0.2-unit of the expected value.

2.1.2. On a weekly basis, check the calibration to ensure the % theoretical slope is
greater than 90% (if applicable to your instrument type).

2.1.2.1. Note the % slope in the calibration records.

2.1.2.2. A% slope of less than 90% indicates a bad electrode that must be
changed or repaired.

2.1.2.3. If % slope cannot be determined on your meter, or the manufacturer's
optimum specifications are different, follow the manufacturer’s
recommendation for maintaining optimum meter performance.

2.2. Interferences

2.2.1. Sodium at pH > 10.0 units can be reduced or eliminated by using a low sodium
error electrode.
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Coatings of oils, greases, and particles may impair the electrode's response. Pat
the electrode bulb dry with lint-free paper or cloth and rinse with de-ionized
water. For cleaning hard-to-remove films, use acetone very sparingly so that the
electronic surface is not damaged.

Temperature effects on the electrometric measurement of pH are controlled by
using instruments having temperature compensation or by calibrating the meter
at the temperature of the samples.

Poorly buffered solutions with low specific conductance (< 200 umhos/cm) may
cause fluctuations in the pH readings. Equilibrate electrode by immersing in
several aliquots of sample before taking pH.

Ensure stable sample and sensor temperature before calibrating or taking
sample readings. Drifting sensor or sample temperature may produce erroneous
sample measurements, calibrations, or verifications.

Thoroughly rinse the pH sensor with deionized water or fresh buffer standard
when calibrating or verifying the calibration or when taking sample
measurements. For in-situ measurements, ensure adequate flushing of the
sensor with fresh sample water prior to taking measurements. Any residual
standard, sample or deionized water remaining on the sensor may affect the
measurement of the subsequent standard or sample. This is especially true
when samples or standards of widely different pH value are successively
measured.

Drifting readings or an inability to calibrate the sensor may also indicate a fouled
electrode. Clean the electrode per the manufacturer’s instructions or replace.

Calibration: Follow the manufacturer’s calibration instructions specific to your meter.
Most instruments allow for a two-point calibration and a few models can perform a
three-point calibration. Use the appropriate number of standard buffer solutions for
calibration. Do not reuse buffers for initial calibrations.

2.3.1.

2.3.2.

Rinse the probe with de-ionized water (DI) before and between each standard
buffer solution.

Follow the calibration activities specified in FT 1000, section 2.2.

2.3.2.1. Perform an initial calibration using at least two buffers. Always use a pH

7 buffer first.

2.3.2.2. Ifthe pH sample range is expected to be wider than the range established

by a two-point calibration (e.g., some samples at pH 4 and others at pH
8), then add a third calibration point. If the instrument cannot be
calibrated with three buffers, the third buffer may be used as the initial
calibration verification to extend the range.

2.3.2.3.  After initial calibration, immediately perform an initial calibration

verification (ICV). Read a buffer as a sample. To be acceptable, a
calibration verification must be within +/- 0.2 pH units of the stated buffer
value. For example, if reading the pH 4.0 buffer, the result must be in the
3.8to 4.2 range. Certain regulatory programs may have more stringent
acceptance criteria.

2.3.2.4.  After sample measurement(s), perform a continuing calibration
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calibration verification must be within +/- 0.2 pH units of the stated buffer
value. This CCV (if within acceptance criteria) can be used as the
beginning of the chronological bracket. Certain regulatory programs may
have more stringent acceptance criteria.

2.4. Measuring pH in situ: After calibrating the multi-probe sensors as outlined in 2.3
above, follow the meter’s instructions to select the display for reading the pH of the
sample. Immerse the probe at the desired depth in the water and wait for
stabilization of the reading before recording the measurement.

2.5.  Measuring pH in Flow-through Cells: When using a flow-through cell, the procedure
described above in section 2.4 is applicable.

2.6. Measuring pH in Samples: After an acceptable initial calibration or calibration
verification, follow these procedures to take a pH reading of a freshly collected
sample (within 15 minutes of collection).

2.6.1. Pour enough of the fresh sample into a clean cup to take the reading.
2.6.2. Place the pH electrode in the sample (in the cup) and swirl the electrode.
2.6.3. Wait for stabilization, and read the pH value.

2.6.4. Turn the meter off after the last sample reading, rinse the electrode thoroughly
with de-ionized water and replace the electrode's cap.

3. PREVENTIVE MAINTENANCE: Refer to FT 1000, section 3.
4. DOCUMENTATION

4.1. Standard and Reagent Documentation: Document information about standards and
reagents used for calibrations, verifications, and sample measurements.

4.1.1. Note the date of receipt, the expiration date and the date of first use for all
standards and reagents.

4.1.1.1. Document acceptable verification of any standard used after its expiration
date.

4.1.2. Record the concentration or other value for the standard in the appropriate
measurement units.

4.1.2.1. Note vendor catalog number and description for preformulated solutions
as well as for neat liquids and powdered standards.

4.1.2.2. Retain vendor assay specifications for standards as part of the calibration
record.

4.1.3. Record the grade of standard or reagent used.

4.1.4. When formulated in-house, document all calculations used to formulate
calibration standards.

4.1.4.1. Record the date of preparation for all in-house formulations.

4.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP
SOP or internal SOP).

4.2.  Field Instrument Calibration Documentation: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this
record with affected sample measurements.
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4.2.1. Retain vendor certifications of all factory-calibrated instrumentation.

4.2.2. Designate the identity of specific instrumentation in the documentation with a

4.2.3.
4.2.4.

4.2.5.
4.2.6.

4.2.7.
4.2.8.
4.2.9.
4.2.10.

unique description or code for each instrument unit used.

4.2.2.1. Record manufacturer name, model number, and identifying number such

as a serial number for each instrument unit.
Record the time and date of all initial calibrations and all calibration verifications.

Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

Record the name of the analyst(s) performing the calibration.

Document the specific standards used to calibrate or verify the instrument or field
test with the following information:

o Type of standard or standard name (e.g., pH buffer)

¢ Value of standard, including correct units (e.g., pH = 7.0 SU)
o Link to information recorded according to section 4.1 above
Retain manufacturers’ instrument specifications.

Document whether successful initial calibration occurred.
Document whether each calibration verification passed or failed.

Document any corrective actions taken to correct instrument performance
according to records requirements of FD 3000.

4.2.10.1. Document date and time of any corrective action.

4.2.10.2. Note any incidence of discontinuation of use of the instrument due to

calibration failure.

4.2.11. Describe or cite the specific calibration or verification procedure performed (DEP

4.3.
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SOP or internal SOP).

Record all field-testing measurement data, to include the following:

Project name
Date and time of measurement or test (including time zone, if applicable)

Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

Latitude and longitude of sampling source location (if required)
Analyte or parameter measured

Measurement or test sample value

Reporting units

Initials or name of analyst performing the measurement

Unique identification of the specific instrument unit(s) used for the test(s)
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FT 1200. Field Measurement of Specific Conductance

(Conductivity)

Use in conjunction with:

1.

e FT 1000 General Field Testing and Measurement
e FQ 1000 Field Quality Control Requirements

e FS 1000 General Sampling

e FD 1000 Documentation Procedures

INTRODUCTION: Specific conductance is a useful method to approximate the total amount of

inorganic dissolved solids.

1.1.  Conductivity varies with temperature. For example, the conductivity of salt water
increases 3%/degree C at 0°C, and only 2%/degree C at 25°C.

1.2. Record the sample temperature or adjust the temperature of the samples prior to
measuring specific conductance if the conductivity instrument does not employ automatic
temperature compensation and correction of the instrument display value.

EQUIPMENT AND SUPPLIES

2.1. Field Instrument: Any self-contained conductivity instrument suitable for field work,
accurate and reproducible to 5% or better over the operational range of the instrument, and
preferably equipped with temperature-compensation adjustment. See references in FT
1210 below for additional information about instruments.

2.2. Standards: Purchased or laboratory-prepared standard potassium chloride (KCI)
solutions with conductivity values that bracket the expected samples’ range. In the
laboratory, prepare standards of appropriate conductivities per SM2510 (Conductivity, in
Standard Methods for the Examination of Water and Wastewater, American Public Health
Association). Do not reuse standards for initial calibrations.

2.3. Recordkeeping and Documentation Supplies:

o Field notebook (w/ waterproof paper is recommended) or forms
¢ Indelible pens
CALIBRATION AND USE

3.1. General Concerns

3.1.1. Follow the instrument manufacturer's instructions for the details of operating the
instrument.

3.1.2. For instruments without automatic temperature compensation, attempt to adjust
the temperature of the samples to 25°C. If the temperature cannot be adjusted,
measure the temperature with a calibrated device (see FT 1400), record the
temperature, correct for temperature (per section 3.4 below) and report the results
corrected to 25°C. See references in FT 1210 below for further information about
temperature correction.

3.1.3. Ensure stable sample and sensor temperature before calibrating or taking
sample readings. Drifting sensor or sample temperature may produce erroneous
sample measurements, calibrations or verifications.
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3.1.4. Thoroughly rinse the conductivity sensor with deionized water and fresh standard
when calibrating or verifying the calibration or when taking sample measurements. For
in-situ measurements, ensure adequate flushing of the sensor with fresh sample water
prior to taking measurements. Any residual standard, sample or deionized water
remaining on the sensor may affect the measurement of the subsequent standard or
sample. This is especially true when samples or low-concentration standards are
measured subsequent to measuring high-concentration standards.

3.1.5. Drifting readings or an inability to calibrate the sensor may also indicate a fouled
electrode. Clean the electrodes per the manufacturer’s instructions.

3.1.6. When successful calibration and verification cannot be achieved after ensuring
that temperatures have stabilized and the sensor electrodes are clean and free of
residual sample or standard from the previous measurement, suspect opened containers
of standards, especially after repeated openings, when near the manufacturer’s
expiration date or when little standard volume remains in the container. Low-
concentration conductivity standards are seldom stable for an extended period after
opening.

3.2. Calibration and Calibration Verification:

3.2.1. Follow the calibration activities specified in FT 1000, section 2.2.

3.2.2. |Initial Calibration: Calibrate the meter prior to use according to the following
steps:

3.2.2.1. Do not “zero” in the meter using analyte-free water or air.

3.2.2.2. When the sample measurements are expected to be 100 umhos/cm or
greater, use two standard potassium chloride solutions that bracket the range of
expected sample conductivities. A single standard at 100 umhos/cm standard
potassium chloride solution is acceptable for situations in which all sample
measurements are expected to be less than 100 pmhos/cm.

3.2.2.3. Calibrate the instrument with one of the two standards to create an upper
or lower boundary for the quantitative bracket.

3.2.2.4.  Verify the calibration of the instrument with the second standard,
guantitatively bracketing the range of expected sample values.

3.2.2.5. If the instrument can be calibrated with more than one standard, choose
additional calibration standards within the range of expected sample values. The
second standard in section 3.2.2.3 above may be used as an additional calibration
standard.

3.2.2.6. Note: If all samples are expected to be less than 100 umhos/cm, only
one standard at 100 umhos/cm standard potassium chloride solution is required.

3.2.3. Acceptability: Accept the calibration if the meter reads within +/- 5% of the value
of any calibration standard used to verify the calibration. For example, the acceptance
range for a 100 umhos/cm standard is 95 to 105 umhos/cm. If the meter does not read
within +/- 5% of each calibration verification standard, determine the cause of the
problem and correct before proceeding.

3.2.4. Temperature Correction: Most field instruments read conductivity directly. If the
meter does not automatically correct values to 25°C, calculate correction factors using
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the procedure in section 3.4 below. Record all readings and calculations in the
calibration records.

3.2.5. Continuing Calibration Verification: Check the meter in read mode with at least
one KCI standard with a specific conductance which quantitatively brackets the
conductivity measured in environmental samples. The reading for the calibration
verification must also be within +/- 5% of the standard value (see 3.2.3 above).

3.2.5.1. If new environmental samples are encountered outside the range of the
initial calibration in 3.2.2 above, verify the instrument calibration with an additional
standard that brackets the range of new sample values. If these calibration
verifications fail, recalibrate the instrument as in 3.2.2.

3.2.5.2. More frequent calibration verifications may be required for
discharge permit compliance measurements or other regulatory requirements.

3.3. Measuring Specific Conductance of Samples:

3.3.1. Follow manufacturer’s instructions for sample measurement.

3.3.2. Immerse or place the conductivity probe or sensor in situ at a measuring location
representative of the sampling source.

3.3.3. Allow the conductivity instrument to stabilize.

3.3.4. Measure the water temperature (if necessary for manual temperature
compensation) and record the temperature. See FT 1400 for temperature measurement
procedures.

3.3.5. If the meter is equipped with manual temperature compensation, adjust the
conductivity meter to the water temperature per manufacturer’s instructions.

3.3.6. If the conductivity meter has a set of positions that multiply the reading by powers
of ten in order to measure the full range of potential conductivities, set this dial to the
correct range in order to take a reading.

3.3.7. Record the sample conductivity measurement reading within 15 minutes of water
sample collection.

3.3.8. Rinse off the probe with de-ionized water. Follow manufacturer’s instructions for
probe storage between use.

3.4 Calculations for Temperature Compensation

If the meter does not automatically correct for temperature (manual or automatic
adjustment), or if a probe with a cell constant other than 1 is used, the following formula
must be used to normalize the data to 25°C:

K=__(Kn)(C)
1+ 0.0191(T-25)
Where: K = conductivity in umhos/cm at 25°C

Km = measured conductivity in umhos/cm at T degrees C
C = cell constant

T = measured temperature of the sample in degrees C
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If the cell constant is 1, the formula for determining conductivity becomes:
K= (Km)
1+ 0.0191(T-25)

Refer to SM2510B, 20™ edition, if other calculations (i.e., determining cell constant, etc.) are
required. See FT 1210 below.

3.5 In situ Measurements at Depth or With Flow-through Cells: After calibrating the
instrument as outlined in 3.2 above, follow the manufacturer’s instructions to
measure the conductivity of the sample.

3.5.1. For in situ measurements immerse the probe at the desired depth and wait for
stabilization of the reading and record its value. Follow a similar procedure when
using a flow-through cell.

3.5.1.1 Preferably measure groundwater sample conductivity in situ with a
downhole probe or in a flow-through system.

4. PREVENTATIVE MAINTENANCE: Refer to FT 1000, section 3.
5. DOCUMENTATION

5.1. Standard and Reagent Documentation: Document information about standards and
reagents used for calibrations, verifications and sample measurements.

5.1.1. Note the date of receipt, the expiration date and the date of first use for all
standards and reagents.

5.1.1.1. Document acceptable verification of any standard used after its expiration
date.

5.1.2. Record the concentration or other value for the standard in the appropriate
measurement units.

5.1.2.1. Note vendor catalog humber and description for preformulated solutions
as well as for neat liquids and powdered standards.

5.1.2.2.  Retain vendor assay specifications for standards as part of the calibration
record.

5.1.3. Record the grade of standard or reagent used.

5.1.4. When formulated in-house, document all calculations used to formulate
calibration standards.

5.1.4.1. Record the date of preparation for all in-house formulations.

5.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP
SOP or internal SOP).

5.2.  Field Instrument Calibration Documentation: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this record
with affected sample measurements.

5.2.1. Retain vendor certifications of all factory-calibrated instrumentation.

5.2.2. Designate the identity of specific instrumentation in the documentation with a
unique description or code for each instrument unit used.
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5.2.2.1. Record manufacturer name, model number, and identifying number such
as a serial number for each instrument unit.

5.2.3. Record the time and date of all initial calibrations and all calibration verifications.

5.2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

5.2.5. Record the name of the analyst(s) performing the calibration.

5.2.6. Document the specific standards used to calibrate or verify the instrument or field
test with the following information:

e Type of standard or standard name (e.g., conductivity standard)
¢ Value of standard, including correct units (e.g., conductivity = 100 umhos/cm)
e Link to information recorded according to section 5.1 above

5.2.7. Retain manufacturers’ instrument specifications.

5.2.8. Document whether successful initial calibration occurred.

5.2.9. Document whether each calibration verification passed or failed.

5.2.10. Document any corrective actions taken to correct instrument performance
according to records requirements of FD 3000.

5.2.10.1. Document date and time of any corrective action.

5.2.10.2. Note any incidence of discontinuation of use of the instrument due to
calibration failure.

5.2.11. Describe or cite the specific calibration or verification procedure performed (DEP
SOP or internal SOP).

5.3. Record all field-testing measurement data, to include the following:
e Project name
¢ Date and time of measurement or test (including time zone, if applicable)

e Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

e Latitude and longitude of sampling source location (if required)
e Analyte or parameter measured

¢ Measurement or test sample value

e Reporting units

e Initials or name of analyst performing the measurement

¢ Unique identification of the specific instrument unit(s) used for the test(s)
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FT 1400. Field Measurement of Temperature

The use of this SOP is not required when using field temperature measurement devices to
monitor groundwater stabilization during the purging of groundwater monitoring wells. Field
temperature measurement devices used for temperature compensation (correction) for other
measurements such as dissolved oxygen, specific conductance or pH are also exempted from
the requirements of this SOP. FT 1400 must be used for all other field temperature
measurements required by DEP.

Use this SOP in conjunction with the following DEP SOPs:

FT 1000 General Field Testing and Measurement
FQ 1000 Field Quality Control Requirements
FS 1000 General Sampling Procedures

FD 1000 Documentation Procedures

1. EQUIPMENT AND SUPPLIES

1.1.

Field Instruments: Use any of the following instrument types for performing field

measurements:

1.2.

Digital thermistor (thermocouple type) and meter typical of field instruments
Glass bulb, mercury-filled thermometer (not recommended for field ruggedness)
Glass bulb, alcohol-filled thermometer with protective case

Bi-metal strip/dial-type thermometer

Advanced silicon chip temperature sensor and digital meter

1.1.1. Field instruments must be capable of measuring temperature in 0.1°C
increments.

Standard Thermometer: NIST-traceable Celsius certified thermometer with scale

marks for every 0.1°C increment, a range of 0°C to 100°C (or a range bracketing expected
sample temperatures) and correction chart supplied with certification. The standard
thermometer must have a valid certification for the period of measurement.

1.3.

Recordkeeping and Documentation Supplies:
e Field notebook or forms \

e Indelible pens

2. CALIBRATION AND USE

2.1

General Concerns

2.1.1. Select a temperature measuring device meeting the requirements of section 1.1
above.

2.1.2. Dial-type and thermocouple-type devices with meters are preferred over the
glass thermometers for fieldwork because of their durability and ease of reading.

2.1.2.1. Transport glass thermometers in protective cases.
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2.1.2.2. Inspect glass thermometers for liquid separation. Do not use a
thermometer if the liquid has separated.

2.1.2.3.  Most instruments with digital display will provide more decimal figures
than are significant. Record the temperature reading with only one rounded decimal
figure (e.g., 25.9 instead of 25.86°C).

2.2. Calibration
2.2.1. Follow the calibration activities specified in FT 1000, section 2.2.

2.2.2. Verify all thermistor (meter) devices and field thermometers against the NIST-
traceable standard thermometer at several temperatures in the expected sample
measurement range, using any correction factor indicated by the certificate supplied with
the NIST-traceable thermometer.

2.2.2.1. See the US Geological Survey, National Field Manual for the Collection of
Water-Quality Data, Book 9, Chapter A6, Field Measurements, Section 6.1,
Temperature, Techniques of Water-Resources Investigations, 4/98 for additional
guidance about making temperature comparisons with the standard thermometer.

2.2.2.2. Make note of the calibration in the calibration records. See section 4
below.

2.2.2.3. The field measurement device may be used with a linear correction factor
provided that the observed temperature difference with the standard thermometer is
documented at incremental temperatures over the range of expected sample
temperatures.

2.2.2.4. Use the resulting correction factor when making temperature
measurements of samples with the field measurement device.

2.2.2.5. Prominently display the correction factor on the field measurement
device, with the date last verified. A calibration correction curve or plot may also be
used.

2.2.2.6 To be acceptable, a calibration verification must be within +/- 0.5°C of the
corrected reading of the NIST-traceable thermometer.

2.2.2.7 Properly dispose of glass-bulb thermometers that do not meet the above
calibration acceptance criteria.

2.2.3. Continuing Calibration Verifications:

2.2.3.1. Determine the maximum time between continuing calibration verifications
for the specific field temperature measurement device based on instrument stability.

2.2.3.2.  Verify the field measurement device against the standard NIST-traceable
thermometer as in section 2.2.2 above.

2.2.4. Refer to additional calibration requirements in FT 1000, section 2.2.

2.2.5. More frequent calibration verifications may be required for discharge
permit compliance measurements or other regulatory requirements.

2.3. Measuring Sample Temperature

2.3.1. Insert or place the thermometer or sensor in situ at a measuring location
representative of the sampling source.
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2.3.2. Allow the thermometer or temperature sensor to equilibrate to ambient in situ
temperature.

2.3.2.1. Groundwater samples must be measured in situ with a downhole probe or
in a flow-through container. Do not measure bailed or pumped samples in an
intermediate container containing static sample.

2.3.3. Record the temperature to the nearest 0.1°C after the reading stabilizes and
remains constant.

3. PREVENTIVE MAINTENANCE: Refer to FT 1000, section 3.
4. DOCUMENTATION

4.1. Standards Documentation: Document information about the NIST-traceable
standard thermometer in the calibration record, including:

¢ Unique identification for the thermometer
o Vendor certificate of calibration, including any correction factor
¢ Vendor’s expiration date for the certificate of calibration

4.2.  Field Instrument Calibration Documentation: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this record
with affected sample measurements.

4.2.1. Retain vendor certifications of all factory-calibrated instrumentation.

4.2.2. Designate the identity of specific instrumentation in the documentation with a
unique description or code for each instrument unit used.

4.2.2.1. Record manufacturer name, model number, and identifying number such
as a serial number for each instrument unit.

4.2.3. Record the time and date of all initial calibrations and all calibration verifications.

4.2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

4.2.5. Record the name of the analyst(s) performing the calibration.

4.2.6. Document the following information about initial calibration and calibration
verifications and link to information recorded according to section 4.1 above:

e Details of the method used to compare the field measurement device to the
NIST-traceable standard thermometer.

e Results of each calibration verification, including the expected reading (per
the NIST-traceable standard thermometer)

e The actual reading of the field measurement device, using any established
correction factors and correct units.

4.2.7. Retain manufacturers’ instrument specifications.
4.2.8. Document whether successful initial calibration occurred.
4.2.9. Document whether each calibration verification passed or failed.

4.2.10. Document any corrective actions taken to correct instrument performance (such
as a new correction factor) according to records requirements of FD 3000.
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4.2.10.1. Document date and time of any corrective action.

4.2.10.2. Note any incidence of discontinuation of use of the instrument due to
calibration failure.

4.2.11. Describe or cite the specific calibration or verification procedure performed (DEP
SOP or internal SOP).

Record all field-testing measurement data, to include the following:

4.3.
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Project name
Date and time of measurement or test (including time zone, if applicable)

Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

Latitude and longitude of sampling source location (if required)
Analyte or parameter measured

Measurement or test sample value

Reporting units

Initials or name of analyst performing the measurement

Unique identification of the specific instrument unit(s) used for the test(s)
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FT 1500. Field Measurement of Dissolved Oxygen (DO)
Use in conjunction with:

e FT 1000 General Field Testing and Measurement

e FS 1000 General Sampling Procedures

e FD 1000 Documentation Procedures
1. EQUIPMENT AND SUPPLIES

1.1. Field Instruments

1.1.1. Membrane-type polarographic or galvanic electrode DO sensor with dedicated
meter or configured with multi-parameter sonde

1.1.2. Luminescence-based DO sensor with dedicated meter or configured with multi-
parameter sonde (see American Society for Testing and Materials, Standard Test
Methods for Dissolved Oxygen in Water, Test Method C-Luminescence-based Sensor,
D 888-05).

1.1.3. Select instrument assemblies that provide minimum precision of +/- 0.2 mg DO/L
and a minimum accuracy of +/- 0.2 mg DO/L.

1.1.4. Compensate for temperature dependence of DO measurements by using
instruments employing automatic temperature compensation or by manually correcting
measurements in accordance with SM 4500-O G (see Standard Methods for the
Examination of Water and Wastewater, American Public Health Association, American
Water Works Association, Water Pollution Control Federation).

1.1.4.1. Calibrate on-board temperature sensors as described in FT 1400.
1.2. Standards

1.2.1. NIST-traceable Celsius thermometer with a scale marked for every 0.1°C and a
range of 0 to 100°C.

1.2.2. Access to an organization with capability to perform the Winkler titration
procedure is recommended but not mandatory.

1.2.3. A‘“zero-DO standard”, prepared on-site with an aliquot of the sample water, is
optional. Prepare by adding excess sodium sulfite and a trace of cobalt chloride to bring
the DO to zero.

1.3. Recordkeeping and Documentation Supplies:

o Field notebook (w/ waterproof paper is recommended) or forms
¢ Indelible pens

2. CALIBRATION AND USE: the electrode method is predominantly used in-situ for dissolved
oxygen determinations.

2.1. General Concerns

2.1.1. Turbulence is necessary to keep a constant flow of water across the membrane-
sample interface. Make sure the appropriate mechanism is working before using the
probe.
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2.1.2. Follow instrument manufacturer’s instructions for probe storage. For example,
store the probe with a cover that creates a saturated atmosphere. A cap, with a wet
sponge in it, will suffice for single-parameter probes. If the sensor is in a multi-probe
device, keep the protective cap chamber moist during storage.

2.1.3. Before mobilizing, check to make sure there are no bubbles beneath the probe
membrane, or any wrinkles or tears in the probe membrane. If so, replace the
membrane and KCL solution. Check the leads, contacts, etc. for corrosion and/or shorts
if meter pointer remains off-scale, does not calibrate, or drifts.

2.1.4. Dissolved inorganic salts interfere with the performance of DO probes. For
example, DO readings in salt water are affected by the salinity and must be corrected.
The DO meter may adjust automatically based on readings taken from the specific
conductivity/salinity probe. If corrections are not automatic the appropriate calculations
must be used to correct for salinity. If automatic adjustments are used the specific
conductivity/salinity probe calibration must be verified or calibrated in accordance with
FT1200.

2.1.5. Reactive gases, which pass through the membrane, may interfere. For example,
chlorine will depolarize the cathode and cause a high probe output. Long-term
exposures to chlorine will coat the anode with the chloride of the anode metal and
eventually desensitize the probe. Sulfide (from H,S) will undergo oxidation if high
enough potential (voltage) is applied, creating current flow, yielding faulty readings. If
