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SITE 41 (OPERABLE UNIT 16) 

REMEDIAL INVESTIGATION REPORT ADDENDUM 

Wetlands 10 and 48 

 

To:  NAS Pensacola Tier 1 Partnering Team 

From:  EnSafe Inc. 

Date:  October 15, 2007 

Subject: Remedial Investigation Report Addendum, Wetlands 10 and 48 

 

The Naval Air Station (NAS) Pensacola Site 41 Remedial Investigation (RI) Report (EnSafe Inc., 

2005) identified data gaps at Wetlands 10 and 48.  A sampling plan was developed to collect 

additional data to fill those gaps, thereby reducing or eliminating uncertainty at Wetlands 10 

and 48.  The plan was approved by U.S. Environmental Protection Agency (USEPA) and 

Florida Department of Environmental Protection (FDEP) and implemented on May 24, 2007.  This 

document summarizes the sampling rationale, locations, techniques, and results of the 

additional sampling event.   

 

WETLAND 10 

Wetland 10 Site History 

Parsons and Pruitt of USEPA (1991) originally described Wetland 10 as a 

palustrine emergent system.  The wetland is a man-made drainage ditch along the southern edge 

of Operable Unit (OU) 10 and receives storm water runoff from the former Chevalier Field area, 

which is now the Naval Air Technical Training Center (Figure 1).  The wetland is bounded by 

maintained grass and pine trees.  The open water portion of Wetland 10 ranges from 1 to 5 feet 

deep and 12 to 20 feet wide.  The wetland was described in the 2005 RI report as stagnant, 

containing a monoculture of duckweed (Lemna).  Wetland 10 is dissected by a service road with a 

culvert that allows the wetland to drain by percolation to Pensacola Bay.   

 

Seven sediment samples were collected during the OU 10 and Site 41 RIs and were analyzed for 

Target Analyte List (TAL) metals, pesticides, polychlorinated biphenyls (PCBs), semivolatile organic 

compounds (SVOCs), and volatile organic compounds (VOCs).  Of the seven sample locations in 

Wetland 10, sample location 033M0004 had the greatest number of constituents (four) that 

exceeded their refinement values.  Cadmium (34.6 milligrams per kilogram [mg/kg]), 

chromium (1,180 mg/kg), lead (161 mg/kg), and nickel (52.1 mg/kg) exceeded their 

refinement values of 4.21 mg/kg, 160 mg/kg, 112 mg/kg, and 42.8 mg/kg, respectively.  The 

mean effects-range median (ERM) quotient category was 3.  
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INVESTIGATION RATIONALE 
The chromium concentration detected at 033M0004 was one of the highest concentrations detected 

at NAS Pensacola.  Moreover, three other metals also exceeded their refinement values at this 

location indicating the potential for toxicity.  The 2007 sampling event assessed the extent of 

metals contamination and potential ecological risk in the area of 033M0004 at Wetland 10.  

Four sediment samples were collected and analyzed for TAL metals, total organic carbon (TOC), 

grain size and toxicity.  Figure 1 shows the locations of the sediment samples collected during this 

investigation.  One sample was collected at location 033M0004.  Two sediment samples were 

collected upstream to the west of sample location 033M0004 at 100-foot and 200-foot intervals.  

One sample was also collected to the east of 033M0004 to sample the most downgradient portion 

of Wetland 10.  Salinity readings of 0.8 parts per thousand, measured in the field before sample 

collection, indicated the wetland was fresh water.  In addition, TRAC Laboratory of Pensacola, 

Florida verified that the sediments were fresh water before conducting the toxicity test.  Therefore, 

the laboratory used Hyalella azteca as the test organism.   

 

WETLAND 48 

Wetland 48 Site History 

Wetland 48 is in a mostly undeveloped portion of NAS Pensacola, north of Radford Boulevard and 

south of the Pensacola Fuel Farm (Figure 2).  One sediment sample (041M480101) was collected 

and analyzed for TAL metals, pesticides, PCBs, SVOCs, and VOCs in January 1996.  The 

sample location 041M4801 was centrally located within Wetland 48 and adjacent to a culvert along 

Fuel Farm Road.  Wetland-specific and OU-wide evaluations in the RI Report determined that 

pesticide levels were a potential excess risk.  Further assessment was recommended.  The 

pesticides, 4,4’-dichlorodiphenyldichloroethane (4,4'-DDD), 4,4’-dichlorodiphenyldichloroethylene 

(4,4'-DDE) , 4,4’-dichlorodiphenyltrichloroethane (4,4'-DDT), and total DDT (sum of 4,4'-DDD, 

4,4'-DDE and 4,4'-DDT), had concentrations that exceeded the NAS Pensacola basewide 

sediment values.  In addition, Wetland 48 had the highest concentration of total DDT 

(3,460 micrograms per kilogram [ g/kg]) in the NAS Pensacola wetlands.  The mean ERM quotient 

evaluation classified the sample as a Category 3.   

 

The total DDT sediment concentration generated a maximum No-Observed-Adverse-Effect Level 

(NOAEL) hazard quotient (HQ) concentration of 14 during the Food Chain Model evaluation for the 

piscivorous bird community and a maximum NOAEL HQ concentration of 1.34 for the 

piscivorous mammal community.  
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Investigation Rationale 

Based on the previous results, nine sediment samples were collected and analyzed for pesticides 

during the 2007 sampling event to assess the extent of the pesticide contamination.  

Sediment samples were submitted for pesticides, TOC, and grain size analysis.  Figure 2 shows the 

locations of the sediment samples collected during this investigation.  One sample was collected at 

041M4801 with the other samples collected at 100 and 200 feet away from 041M4801 to the north, 

south, east, and west.  During sample collection, a strong petroleum odor was noted at the 

four locations to the east and west of 041M4801.  Therefore, Florida Residual Petroleum Organic 

(FL-PRO) and polycyclic aromatic hydrocarbons (PAHs) were added to the laboratory analysis for 

all sediment samples to assess the extent of possible petroleum contamination.   

 

SAMPLING METHODS  

All samples were collected, handled, preserved, and documented in accordance with the 

Final Comprehensive Sampling and Analysis Plan (CSAP) (EnSafe/Allen & Hoshall July 8, 1994) and 

USEPA Region 4 Environmental Investigations Standard Operating Procedures Quality 
Assurance Manual (2001).  Sampling was conducted using decontaminated stainless-steel 

sampling equipment including long-handled dippers, bowls, and spoons.   

 

All sediment samples were collected from 0 to 6 inches deep.  Sediments were 

thoroughly homogenized, aliquots of which were collected from the homogenate and transferred to 

laboratory-ready containers with Teflon lids and thermally preserved to 4°
 
Celsius for chemical and 

toxicity analysis.  

 

Sample Identification 
Each sample was assigned a sample identification number according to the following format and 

guidelines: 

 

Format:  1 2 3 4 5 6 7 8 9 0 

 

Field Samples: 
1 2 3 
 

— The first three digits (041) represent the site where the sample was collected. 
 

4 
 

— This digit represents the matrix of the sample.  For sediment, the letter M is used.   

5 6 7 8 
 

— These four digits designate the wetland and the sample location.   

9 0 
 

— The final two digits represent the sample event.  For this investigation, the 
final two digits are 10.   
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The first eight digits indicate the sample location identification and are considered a 

short identification.  For example, the sample collected at location 7 at Wetland 48, would be 

identified as 041M4807.   

 

LABORATORY ANALYSES  

Table 1 summarizes the analytical methods and sediment sample aliquots for the sampling.   

 
Table 1 

Sample Analysis 

Analysis Method Sample Container/Aliquot 

Wetland 10 

TAL Metals EPA SW-846 6010 8-oz. plastic jar 

Grain Size ASTM D2434 double-bagged 12” x 15” plastic bag 

Total Organic Carbon EPA SW-846 9060 4-oz amber glass jar 

Hyallela Azteca Toxicity  EPA/6OO/R-99/064 One 1-gallon polyethylene container 

Wetland 48 

Pesticides EPA SW-846 8081 16 oz. glass jar 

PAHs EPA SW-846 8270 Added in the field 

FL-Residual Petroleum Organics 
FL-PRO 

Added in the field 

Grain Size ASTM D2434 double-bagged 12” x 15” plastic bag 

Total Organic Carbon EPA SW-846 9060 4-oz amber glass jar 

 
Notes: 
TAL  — Target Analyte List 
EPA  — Environmental Protection Agency 
oz  — ounce 
SW  — Solid Waste 
ASTM — American Society of Testing and Materials 
 

Detection limits or quantitation limits for metals and extractable organics were requested to be 

below the lower of the USEPA Region 4’s ecological screening values or FDEP's threshold effects 

levels (TELs).  Screening and refinement values are in Attachment A.  There is no sediment 

screening value for FL-PRO.  The sediment chemistry analytical report is in Attachment B.  The 

toxicity analytical report is in Attachment C.   

 

RESULTS 

Wetland 10 

Table 2 summarizes the analytical results for Wetland 10.  Results of the resampling for 

sample 033M04001 (location 041M1010) indicated a general decrease in detected concentrations.  

Cadmium in the primary sample decreased from 34.6 mg/kg to not detected, chromium decreased 



Table 2
Wetland 10 2007 Analytical Results
NAS Pensacola, Pensacola, Florida

Freshwater Reference Westernmost Location West Side of Road Easternmost Location Resample Location 1993 Results
Screening Value Refinement Value Concentration 041M100710 041M100810 041M100910 0410M101010 033M04001

Metals (mg/kg)
Aluminum NS NS 13,610 8,300 1,200 210 560 4,150
Arsenic 7.24 41.6 6.62 1.8 ND ND ND 6.2
Barium NS NS 14 17 6.6 0.96 1.1 15.1 J
Beryllium NS NS 0.84 0.11 ND ND ND ND
Calcium NS NS 10,756.67 1,900 1,600 700 880 2,760
Cadmium 0.68 4.21 1.8 5.2 ND ND ND 34.6
Cobalt NS NS 2.8 0.86 ND ND ND ND
Chromium 52.3 160 39.37 120 3.1 0.65 1.4 1,180
Copper 18.7 108 19.5 23 1.6 0.33 0.59 45.1
Iron NS NS 11,911.67 6,300 940 280 420 1,210
Lead 30.2 112 82.47 26 2.8 1.1 1.7 161
Magnesium NS NS 7,513.33 560 94 40 69 ND
Manganese NS NS 37.97 49 7.7 12 4.1 27.1
Mercury 0.13 0.696 0.55 0.14 ND ND ND ND
Nickel 15.9 42.8 9.28 3.9 0.46 ND ND 52.1
Potassium NS NS 1,628.67 190 32 12 21 ND
Silver 0.73 1.77 2.1 3.8 ND ND ND ND
Sodium NS NS 18,993.33 480 120 73 110 156 J
Vanadium NS NS 28.67 14 2.2 0.6 1.3 ND
Zinc 124 271 36.73 83 6.8 2 3.9 115
Total Organic Carbon
TOC (mg/kg) NS NS NA 28,000 4100 1100 2000 NA
TOC (%) NS NS NA 2.8 0.41 0.11 0.2 NA

Notes:
All concentrations are presented in mg/kg.
Screening value exceedances are shown in green
Refinement value exceedances are shown in red
Reference concentration exceedances are shown in bold.  
NS = no screening criteria established

Exceedances of all screening value, refinement value, and reference concentration are shown by yellow shading
NA = Not analyzed
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from 1,180 mg/kg to 1.4 mg/kg, lead decreased from 161 mg/kg to 1.7 mg/kg and 

nickel decreased from 52.1 mg/kg to not detected.  The only location with screening value, 

refinement value, and reference concentration exceedances was the westernmost location, 

041M1007, approximately 200 feet west of 033M04001.  Silver and cadmium at 041M1007 

exceeded their refinement values.   

 

Although refinement values were exceeded, toxicity results conducted at all four sample locations 

indicated that there were no statistically significant reductions in survival or growth when compared 

to control (Attachment C).   

 

Wetland 48 

The analytical results for Wetland 48 are presented in Table 3.  Of the nine samples collected at 

Wetland 48, eight exceeded base-wide screening levels for total DDT (Figure 3).  The 

total DDT concentration in the confirmation sample (041M4801) collected at the 1994 location 

(identified as 041M4801) increased from 3,460 g/kg to 12,291 g/kg.  Two additional locations 

(041M4802 and 041M4809) also exceeded the 1994 maximum detected concentration.   

 

FL-PRO concentrations ranged from 190 mg/kg at 041M4801 to 31,000 mg/kg at 041M4803 as 

summarized in Table 3 and shown on Figure 4.  The chromatograms and the laboratory standards 

were reviewed for the FL-PRO results (Attachment D).  The laboratory indicated that the results are 

heavier than their heavy oil standard.   

 

Food-Chain Model Evaluation 

The total DDT concentrations were evaluated using a food-chain model for the piscivorous bird and 

piscivorous mammal communities.  The methodologies are detailed in Section 8 of the Site 41 
Remedial Investigation Report (EnSafe, 2005).  The Total DDT food chain models are presented in 

Tables 4 and 5.  The total DDT sediment concentration of 14.4 mg/kg generated a 

maximum NOAEL HQ concentration of 58.1 for the piscivorous bird community (Table 4) and a 

maximum NOAEL HQ concentration of 5.56 for the piscivorous mammal community (Table 5).  An 

average total DDT sediment concentration of 1,315.48 g/kg for all the Miscellaneous Wetlands 

generated a NOAEL HQ of 5.31 for the piscivorous bird community and 0.508 for the 

piscivorous mammal community.   
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Table 3
Wetland 48 2007 Analytical Results
NAS Pensacola, Pensacola, Florida

Base-Wide 

1994 Original Sample 
West of Road at 

Culvert
Same Location as 

041M480101

East of Road,  in 
Creek Near Beaver 

Dam

100 feet East of 
041M4802 in 

Creek

Northernmost Location, 
Along West Side of 
Road 200 feet from 

041M4801
Screening Value Refinement Value Concentrations 041M480101 041M480110 041M480210 041M480310 041M480410

PAHs (µg/kg)
1-Methlynapthalene NS NS NA ND ND 3,300 ND ND
2-Methylnapthalene 20.2 201 NA ND ND 3,900 ND ND
Fluorene 21.1 144 NA ND ND 1,100 ND ND
Napthalene 34.6 391 NA ND ND ND ND ND
Phenanthrene 86.7 544 NA ND ND 1,300 ND ND
Pyrene 153 1,398 NA ND ND 590 ND ND
Anthracene 46.9 245 NA ND ND 330 ND ND
Total PAH 1,684 16,770 NA ND ND 10,520 ND ND
Petroleum Hydrocarbons (mg/kg)
FL-PRO NS NS NA NA 190 6,800 31,000 40
Pesticides (µg/kg)
4,4'-DDD 1.22 7.81 50 2,600 5,100 13,000 1,500 2.6
4,4'-DDE 2.07 374 40 620 91 930 250 8.7
4,4'-DDT 1.19 4.77 20 240 7,100 470 67 5.6
Total DDT 3.3 51.7 110 3,460 12,291 14,400 1,817 16.9
Dieldrin 0.715 4.3 NA ND ND ND ND ND
Endosulfan Sulfate NS NS NA ND ND ND 95 0.93
Endrin ketone 3.3 NS NA ND ND ND ND 1.5
gamma-Chlordane 1.7 4.79 NA ND ND ND ND ND
Total Organic Carbon
TOC (mg/kg) NS NS NA 4,400 20,000 360,000 6,100
TOC (%) NS NS NA 0.44 2 36 0.61

Notes:
Concentrations that exceed refinement values (and basewide values for DDT) are shown in red
Concentrations that exceed screening values are shown in green
NS = No criteria established
mg/kg = milligrams per kilogram
ND = not detected at or above the laboratory detection limit

NA = not applicable
Exceedances of screening value, refinement value and base-wide concentration are shown by yellow shading



Table 3
Wetland 48 2007 Analytical Results
NAS Pensacola, Pensacola, Florida

Base-Wide 
Screening Value Refinement Value Concentrations

PAHs (µg/kg)
1-Methlynapthalene NS NS NA
2-Methylnapthalene 20.2 201 NA
Fluorene 21.1 144 NA
Napthalene 34.6 391 NA
Phenanthrene 86.7 544 NA
Pyrene 153 1,398 NA
Anthracene 46.9 245 NA
Total PAH 1,684 16,770 NA
Petroleum Hydrocarbons (mg/kg)
FL-PRO NS NS NA
Pesticides (µg/kg)
4,4'-DDD 1.22 7.81 50
4,4'-DDE 2.07 374 40
4,4'-DDT 1.19 4.77 20
Total DDT 3.3 51.7 110
Dieldrin 0.715 4.3 NA
Endosulfan Sulfate NS NS NA
Endrin ketone 3.3 NS NA
gamma-Chlordane 1.7 4.79 NA
Total Organic Carbon
TOC (mg/kg) NS NS NA
TOC (%) NS NS NA

Notes:
Concentrations that exceed refinement values (and basewide values for DDT) are shown in red
Concentrations that exceed screening values are shown in green
NS = No criteria established
mg/kg = milligrams per kilogram
ND = not detected at or above the laboratory detection limit

NA = not applicable
Exceedances of screening value, refinement value and base-wide con

Along West Side of 
Road 100 feet North 

of  041M4801

Along West Side of 
Road, 100 feet 

South of 041M4801

Along West Side of 
Road, 200 feet South 

of 041M4801

Westernmost 
Location, 200 feet 
West of 041M4801 

Along Creek

100 feet West of 
041M4801 Along 

Creek
041M480510 041M480610 041M480710 041M480810 041M480910

ND ND ND ND 1,400
ND ND ND ND 1,800
ND ND ND ND ND
ND ND ND ND 1,400
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND 4,600

98 320 240 26,000 12,000

17 89 54 210 4,700
100 260 140 57 700
7.1 ND ND ND ND

124.1 349 194 267 5,400
ND ND ND 14 ND
ND ND ND ND 47
ND ND ND ND ND
ND ND ND 21 ND

30,000 29,000 35,000 420,000 360,000
3 2.9 3.5 42 36
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Table 4
Remaining Wetlands Total DDT FCM (2007)
Receptor:  Green Heron (Butorides virescens)

Sediment Ingestion Ratea : 0.00023 kg/day
Surface Water Ingestion Rateb: 0.0227 L/day
Food Ingestion Ratec: 0.0115 kg/day

Body Weight: 0.241 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL NOAEL LOAEL

Contaminant mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kgBW/day mg/kgBW/day HQ HQ
Total DDT

Max 14.4 0 61.7760 0.003312 0.0000 0.7104 0.713736 2.9616 0.051 0.512 5.81E+01 5.78E+00
Actual Detections 14.4 0 61.7760 0.003312 0.0000 0.7104 0.713736 2.9616 0.2 0.4 1.48E+01 7.40E+00

Average 1.31548 0.0002 5.6434 0.00030256 0.0000 0.0649 0.065206306 0.2706 0.051 0.512 5.31E+00 5.28E-01

Notes:
Sediment Exposure  = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure  = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure  = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose  = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

Average Total DDT Concentration was calculated using the Total DDT concentrations for all the miscellaneous wetlands (EnSafe 2005) and the data presented in this RI Addendum

           a Estimated based on the results of Beyer et al., 1994.
            b Calder and Braun 1983.
           c Kushlan 1978
           d Niethammer and Kaiser 1983.



Table 5
Remaining Wetlands Total DDT FCM (2007)
Receptor:  Mink (Mustella vison)

Sediment Ingestion Ratea : 0.003 kg/day
Surface Water Ingestion Rateb: 0.0578 L/day
Food Ingestion Ratec: 0.029 kg/day

Body Weight: 0.55 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL NOAEL LOAEL

Contaminant mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kgBW/day mg/kgBW/day HQ HQ
Total DDT

Max 14.4 0 61.7760 0.0432 0.0000 1.7915 1.834704 3.3358 0.6 3 5.56E+00 1.11E+00
Actual Detections 14.4 0 61.7760 0.0432 0.0000 1.7915 1.834704 3.3358 0.8 4 4.17E+00 8.34E-01

Average 1.31548 0.0002 5.6434 0.00394644 0.0000 0.1637 0.167616867 0.3048 0.6 3 5.08E-01 1.02E-01

Notes:
Sediment Exposure  = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  )  = Surface Water Concentration * Water Ingestion Rate (mg/day
Prey Exposure  = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure  = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose  = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ  = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ y)  = Daily Dose/LOAEL (mg/kgBW/da

Average Total DDT Concentration was calculated using the Total DDT concentrations for all the miscellaneous wetlands (EnSafe 2005) and the data presented in this RI Addendum

          a Guilday 1957.
          b Based on Morrison 1957.
          c Chew 1951.
          d Estimated based on the results of Beyer et al., 1994.
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RECOMMENDATIONS 

Based on the lack of toxicity at Wetland 10, the Navy recommends no further action.  Based on the 

results of the food chain models indicating excess risk at Wetland 48, the Navy recommends a 

feasibility study be conducted.  Further evaluation of the FL-PRO results is recommended.  The 

Navy proposes to conduct the evaluation during the Pre-Design phase.   

 

REFERENCES 

Beyer, W.N., Conner, E.E., and Gerould, S. (1994).  Estimates of soil ingestion by wildlife.  

Journal of Wildlife Management.  58(2):375-382. 
 

Calder, W.A., and E.J. Braun.  (1983).  Scaling of osmotic regulation in mammals and birds.  

American Journal of Physiology.  224:601–606. 

 

Chew, R.M.  (1951).  The water exchanges of some small mammals.  Ecological Monographs. 
21(3):215–225. 

 

EnSafe Inc.  (2005).  Site 41 Remedial Investigation Report for Naval Air Station Pensacola, 
Pensacola, Florida.  Memphis, Tennessee.   

 

EnSafe/Allen and Hoshall.  (1994).  Final Comprehensive Sampling and Analysis Plan for 
Naval Air Station Pensacola, Pensacola, Florida. Memphis, Tennessee. 

 

Guilday, J.E.  (1957).  Art. 5.  Individual and geographic variation in Blarina brevicauda from 

Pennsylvania.  Annals of Carnegie Museum 35. 

 

Kushlan, J.A.  (1978).  Feeding ecology of wading birds.  pp. 249–297.  In:  Wading Birds.  National 
Audubon Society. 

 

Morrison, P.R., M. Pierce, and F.A. Ryser.  (1957).  Food consumption and body weight in the 

masked and short-tail shrews.  American Midland Naturalist. 57(2):493–501. 

 

Niethammer, K.R., & Kaiser, M.S.  (1983).  Later summer food habits of three heron species in 

northeastern Louisiana.  Colonial Waterbirds. 6:148–153. 
 

Parsons, M. and Pruitt, B.A.  (1991).  Pensacola Naval Air Station Advanced Wetlands Identification. 
U.S. Environmental Protection Agency, Environmental Services Division, Athens, Georgia. 



Remedial Investigation Report Addendum 
Naval Air Station Pensacola Site 41 Wetlands 

October 15, 2007 
 

16 

U.S. Environmental Protection Agency (USEPA).  (1994) Methods for assessing the toxicity of 

sediment-associated contaminants with estuarine and marine amphipods.  

(EPA/600/R-94/025). 

 

USEPA.  (2000).  Methods for Measuring the Toxicity and Bioaccumulation of Sediment-Associated 

Contaminants with Freshwater Invertebrates. (EPA/600/R-99/064). 

 

USEPA Region 4.  (2001).  Environmental Investigations Standard Operating Procedures 
Quality Assurance Manual.  Environmental Services Division, Athens, Georgia.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
L:\2007\TetraTech Site 41\2007 RI Addendum\Wetlands 10 and 48 Sampling Results (dmm 10-15-07).doc 



 

Attachment A 

Screening and Refinement Values 

 



Table A-1
Site 41 
Sediment Screening/Refinement Values and Reference Concentrations

Parameter Value Source Value Source Units

Metals (mg/kg)
Aluminum N/S N/A N/R N/A 13,610 4,274 mg/kg
Antimony 12 1 N/R N/A 4.43 0.26 mg/kg
Arsenic 7.24 1, 2 41.6 PEL 6.62 2.14 mg/kg
Barium N/S N/A N/R N/A 14 3.84 mg/kg
Beryllium N/S N/A N/R N/A 0.84 0.13 mg/kg
Cadmium 0.68 2 4.21 PEL 1.8 0.39 mg/kg
Calcium N/S N/A N/R N/A 10,756.67 1,978.80 mg/kg
Chromium 52.3 1, 2 160 PEL 39.37 13.1 mg/kg
Cobalt N/S N/A N/R N/A 2.8 0.91 mg/kg
Copper 18.7 1, 2 108 PEL 19.5 8.44 mg/kg
Cyanide (CN) N/S N/A N/R N/A 5.22 1.29 mg/kg
Iron N/S N/A N/R N/A 11,911.67 2,684.40 mg/kg
Lead 30.2 1, 2 112 PEL 82.47 21.04 mg/kg
Magnesium N/S N/A N/R N/A 7,513.33 2,943.60 mg/kg
Manganese N/S N/A N/R N/A 37.97 9.81 mg/kg
Mercury 0.13 1, 2 0.696 PEL 0.55 0.11 mg/kg
Nickel 15.9 1, 2 42.8 PEL 9.28 3.69 mg/kg
Potassium N/S N/A N/R N/A 1,628.67 899.72 mg/kg
Selenium N/S N/A N/R N/A 3.45 0.66 mg/kg
Silver 0.73 2 1.77 PEL 2.1 0.52 mg/kg
Sodium N/S N/A N/R N/A 18,993.33 11,439.60 mg/kg
Thallium N/S N/A N/R N/A 1.57 0.39 mg/kg
Vanadium N/S N/A N/R N/A 28.67 8.59 mg/kg
Zinc 124 1, 2 271 PEL 36.73 14.36 mg/kg

Pesticides and PCBs ( g/kg)
Aldrin N/S N/A N/R N/A N/A N/A N/A
Dieldrin 0.715 2 4.3 PEL N/A N/A g/kg
Endosulfan I N/S N/A N/R N/A N/A N/A N/A
Endosulfan II N/S N/A N/R N/A N/A N/A N/A
Endosulfan sulfate N/S N/A N/R N/A N/A N/A N/A
Heptachlor N/S N/A N/R N/A N/A N/A N/A
Heptachlor epoxide N/S N/A N/R N/A N/A N/A N/A
Methoxychlor N/S N/A N/R N/A N/A N/A N/A
Toxaphene N/S N/A N/R N/A N/A N/A N/A

alpha-BHC 0.32 2 0.99 PEL N/A N/A g/kg
beta-BHC 0.32 2 0.99 PEL N/A N/A g/kg
delta-BHC 0.32 2 0.99 PEL N/A N/A g/kg
gamma-BHC (Lindane) 0.32 2 0.99 PEL N/A N/A g/kg
Total BHCs 0.32 2 0.99 PEL N/A N/A g/kg

alpha-Chlordane 1.7 1 4.79 PEL N/A N/A g/kg
gamma-Chlordane 1.7 1 4.79 PEL N/A N/A g/kg
Total Chlordanes 1.7 1 4.79 PEL N/A N/A g/kg

4,4'-DDD 1.22 2 7.81 PEL 50* 50* g/kg
4,4'-DDE 2.07 2 374 PEL 40* 40* g/kg
4,4'-DDT 1.19 2 4.77 PEL 20* 20* g/kg
Total 4,4'-DDT (Sum of 4,4'-DDD, 4,4'-DDE 
and 4,4'-DDT) 3.3 1 51.7 PEL 110* 110* g/kg

Endrin 3.3 1 N/R N/A N/A N/A g/kg
Endrin aldehyde 3.3 1 N/R N/A N/A N/A g/kg
Endrin ketone 3.3 1 N/R N/A N/A N/A g/kg
Total Endrins 3.3 1 N/R N/A N/A N/A g/kg

Aroclor-1016 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1221 67 1 189 PEL N/A N/A g/kg
Aroclor-1232 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1242 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1248 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1254 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1260 21.6 2 189 PEL N/A N/A g/kg
Total PCBs 21.6 2 189 PEL N/A N/A g/kg

Screening Value 
(SV)

Refinement
Value (RV)

Freshwater 
Reference 

Concentration

Saltwater 
Reference 

Concentration



Table A-1
Site 41 
Sediment Screening/Refinement Values and Reference Concentrations

Parameter Value Source Value Source Units

Screening Value 
(SV)

Refinement
Value (RV)

Freshwater 
Reference 

Concentration

Saltwater 
Reference 

Concentration
SVOCs ( g/kg)

1,2,4-Trichlorobenzene N/S N/A N/R N/A N/A N/A N/A
1,2-Dichlorobenzene N/S N/A N/R N/A N/A N/A N/A
1,3-Dichlorobenzene N/S N/A N/R N/A N/A N/A N/A
1,4-Dichlorobenzene N/S N/A N/R N/A N/A N/A N/A
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) N/S N/A N/R N/A N/A N/A N/A
2,4,5-Trichlorophenol N/S N/A N/R N/A N/A N/A N/A
2,4,6-Trichlorophenol N/S N/A N/R N/A N/A N/A N/A
2,4-Dichlorophenol N/S N/A N/R N/A N/A N/A N/A
2,4-Dimethylphenol N/S N/A N/R N/A N/A N/A N/A
2,4-Dinitrophenol N/S N/A N/R N/A N/A N/A N/A
2,4-Dinitrotoluene N/S N/A N/R N/A N/A N/A N/A
2,6-Dinitrotoluene N/S N/A N/R N/A N/A N/A N/A
2-Chloronaphthalene N/S N/A N/R N/A N/A N/A N/A
2-Chlorophenol N/S N/A N/R N/A N/A N/A N/A
2-Methyl-4,6-Dinitrophenol N/S N/A N/R N/A N/A N/A N/A
2-Methylphenol (o-Cresol) N/S N/A N/R N/A N/A N/A N/A
2-Nitroaniline N/S N/A N/R N/A N/A N/A N/A
2-Nitrophenol N/S N/A N/R N/A N/A N/A N/A
3,3'-Dichlorobenzidine N/S N/A N/R N/A N/A N/A N/A
3-Nitroaniline N/S N/A N/R N/A N/A N/A N/A
4-Bromophenyl-phenylether N/S N/A N/R N/A N/A N/A N/A
4-Chloro-3-methylphenol N/S N/A N/R N/A N/A N/A N/A
4-Chloroaniline N/S N/A N/R N/A N/A N/A N/A
4-Chlorophenylphenyl ether N/S N/A N/R N/A N/A N/A N/A
4-Methylphenol (p-Cresol) N/S N/A N/R N/A N/A N/A N/A
4-Nitroaniline N/S N/A N/R N/A N/A N/A N/A
4-Nitrophenol N/S N/A N/R N/A N/A N/A N/A
Benzo(b)fluoranthene N/S N/A N/R N/A N/A N/A N/A
Benzo(g,h,i)perylene N/S N/A N/R N/A N/A N/A N/A
Benzo(k)fluoranthene N/S N/A N/R N/A N/A N/A N/A
bis(2-Chloroethoxy)methane N/S N/A N/R N/A N/A N/A N/A
bis(2-Chloroethyl)ether N/S N/A N/R N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) 182 1, 2 2,647 PEL N/A N/A g/kg
Butylbenzylphthalate 182 3 2,647 PEL N/A N/A g/kg
Carbazole N/S N/A N/R N/A N/A N/A N/A
Dibenzofuran N/S N/A N/R N/A N/A N/A N/A
Diethylphthalate 182 3 2,647 PEL N/A N/A g/kg
Dimethylphthalate 182 3 2,647 PEL N/A N/A g/kg
Di-n-butylphthalate 182 3 2,647 PEL N/A N/A g/kg
Di-n-octylphthalate 182 3 2,647 PEL N/A N/A g/kg
Hexachlorobenzene N/S N/A N/R N/A N/A N/A N/A
Hexachlorobutadiene N/S N/A N/R N/A N/A N/A N/A
Hexachlorocyclopentadiene N/S N/A N/R N/A N/A N/A N/A
Hexachloroethane N/S N/A N/R N/A N/A N/A N/A
Indeno(1,2,3-cd)pyrene N/S N/A N/R N/A N/A N/A N/A
Isophorone N/S N/A N/R N/A N/A N/A N/A
Nitrobenzene N/S N/A N/R N/A N/A N/A N/A
N-Nitroso-di-n-propylamine N/S N/A N/R N/A N/A N/A N/A
N-Nitrosodiphenylamine N/S N/A N/R N/A N/A N/A N/A
Pentachlorophenol N/S N/A N/R N/A N/A N/A N/A
Phenol N/S N/A N/R N/A N/A N/A N/A

2-Methylnaphthalene 20.2 2 201 PEL N/A N/A g/kg
Acenaphthene 6.71 2 88.9 PEL N/A N/A g/kg
Acenaphthylene 5.87 2 128 PEL N/A N/A g/kg
Anthracene 46.9 2 245 PEL N/A N/A g/kg
Benzo(a)anthracene 74.8 2 693 PEL N/A N/A g/kg
Benzo(a)pyrene 88.8 2 763 PEL N/A N/A g/kg
Chrysene 108 2 846 PEL N/A N/A g/kg
Dibenz(a,h)anthracene 6.22 2 135 PEL N/A N/A g/kg
Fluoranthene 113 2 1,494 PEL N/A N/A g/kg
Fluorene 21.2 2 144 PEL N/A N/A g/kg
Naphthalene 34.6 2 391 PEL N/A N/A g/kg
Phenanthrene 86.7 2 544 PEL N/A N/A g/kg
Pyrene 153 2 1,398 PEL N/A N/A g/kg
Total PAHs 1684 2 16,770 PEL N/A N/A g/kg
TOC Normalized PAHs 290 5 1,800 MEC N/A N/A mg/kg-oc



Table A-1
Site 41 
Sediment Screening/Refinement Values and Reference Concentrations

Parameter Value Source Value Source Units

Screening Value 
(SV)

Refinement
Value (RV)

Freshwater 
Reference 

Concentration

Saltwater 
Reference 

Concentration
VOCs ( g/kg)
1,1,1-Trichloroethane N/S N/A N/R N/A N/A N/A N/A
1,1,2,2-Tetrachloroethane N/S N/A N/R N/A N/A N/A N/A
1,1,2-Trichloroethane N/S N/A N/R N/A N/A N/A N/A
1,1-Dichloroethane N/S N/A N/R N/A N/A N/A N/A
1,1-Dichloroethene N/S N/A N/R N/A N/A N/A N/A
1,2-Dichloroethane N/S N/A N/R N/A N/A N/A N/A
1,2-Dichloroethene (total) N/S N/A N/R N/A N/A N/A N/A
1,2-Dichloropropane N/S N/A N/R N/A N/A N/A N/A
2-Butanone (MEK) N/S N/A N/R N/A N/A N/A N/A
2-Hexanone N/S N/A N/R N/A N/A N/A N/A
4-Methyl-2-Pentanone (MIBK) N/S N/A N/R N/A N/A N/A N/A
Acetone N/S N/A N/R N/A N/A N/A N/A
Benzene N/S N/A N/R N/A N/A N/A N/A
Bromodichloromethane N/S N/A N/R N/A N/A N/A N/A
Bromoform N/S N/A N/R N/A N/A N/A N/A
Bromomethane N/S N/A N/R N/A N/A N/A N/A
Carbon disulfide N/S N/A N/R N/A N/A N/A N/A
Carbon tetrachloride N/S N/A N/R N/A N/A N/A N/A
Chlorobenzene N/S N/A N/R N/A N/A N/A N/A
Chloroethane N/S N/A N/R N/A N/A N/A N/A
Chloroform N/S N/A N/R N/A N/A N/A N/A
Chloromethane N/S N/A N/R N/A N/A N/A N/A
cis-1,3-Dichloropropene N/S N/A N/R N/A N/A N/A N/A
Dibromochloromethane N/S N/A N/R N/A N/A N/A N/A
Ethylbenzene N/S N/A N/R N/A N/A N/A N/A
Methylene chloride N/S N/A N/R N/A N/A N/A N/A
Styrene N/S N/A N/R N/A N/A N/A N/A
Tetrachloroethene N/S N/A N/R N/A N/A N/A N/A
Toluene N/S N/A N/R N/A N/A N/A N/A
trans-1,3-Dichloropropene N/S N/A N/R N/A N/A N/A N/A
Trichloroethene N/S N/A N/R N/A N/A N/A N/A
Vinyl chloride N/S N/A N/R N/A N/A N/A N/A
Xylene (Total) N/S N/A N/R N/A N/A N/A N/A

Notes:
1     = USEPA value.
2     = FDEP value.
1,2  = USEPA/FDEP values.
3     = 182 ug/kg EPA/FDEP value for BEHP used as a surrogate, per decision from the July 15-16, 2002 Eco Subgroup meeting. 
4     = Swartz Threshold effects concentration (TEC).
*     = Typical Base-wide Concentrations developed for NAS Pensacola
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Attachment C 

Toxicity Analytical Report 

 





















































































 

Attachment D 

FL-PRO Chromatograms and Standards 

 

 
































