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Remedial Investigation Phase 1
Soil Boring Logs





















































Appendix D

Remedial Investigation Phase 1
Geotechnical Soil Sample Results

























Appendix E

Remedial Investigation Phase 2
Geotechnical Sediment Reports
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Remedial Investigation Phase 2
Sediment Boring Logs







































Appendix G

Remedial Investigation Phase 2
Analytical Data and QA/QC Evaluation Results



Remedial Investigation Phase 2, Draft Report
Analytical Data and QA/QC Evaluation Results

Fort Totten DERP-FUDS INPR # C02NY0057, Queens, New York

1.0  Chemical Analysis

EA Laboratories, Sparks, MD was the primary contract laboratory to analyze the field samples
for the Phase 1 investigation.  Severn Trent Laboratories (STL) purchased EA Laboratories in
1999 and has operated the laboratory facility in the same location.  STL was contracted to
analyze most of the primary field samples and Brooks Rand Ltd., Seatle, WA was contracted to
determine mercury in sea water samples by using a special analytical method for the Phase 2
investigation.  USACE Chemical Materials Quality Assurace Laboratory, Omaha, NE was
contracted to analyze the QA Split samples for the both Phases 1 and 2 investigations.

1.1  Methodologies

EPA Methods 8260 and 8270 of GC/MS were used to analyze volatile organic compounds
(VOCs) and semi-volatile organic compounds (SVOCs) respectively. EPA Method 7471 (Cold
Vapor AA Method) was a key analytical method for analysis of mercury in most of the project
samples with exception of the Phase 2 sea water samples that were analyzed by the extremely
sensitive EPA Method 1631.  TAL or RACA metals were analyzed by EPA Method 6000 – 7000
Series.  Pesticides were analyzed by EPA Method 8081A.  Polycyclic aromatic hydrocarbons
were analyzed by EPA Method 8310.  Details of chemical methods, precision and accuracy are
listed in Tables RI-G-1 and RI-G-2 below.  The primary contract and QA laboratories set the
method detection limits (MDLs) for the project analytes as low as possible to meet the regulatory
critera and standards set forth in the NYSDEC TAGM and TOGS.  Reporting limits (RLs)
defined in the USACE QA Split Program and USACE Shell for Analytical Chemistry
Requirements were used in the project investigations.
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Table RI-G-1 Chemical Parameters of Remedial Investigation, Phase 1, Fort Totten, Queens, NY

Analyte Matrix Analytical
Method

Precision (Relative
Percent Difference)

Accuracy
(% Recovered)

Method Detection
Limits^

  VOC Soil/
Sediment

EPA5035/8260           <40         60-140 < NYSDEC CRQLs@

SVOC Soil/
Sediment

EPA3540/8270           <40         60-140 < NYSDEC CRQLs@

TAL.Metals Soil/
Sediment

EPA3050/6000&7
000*

          <35         75-125 < NYSDEC CRQLs@

8  RCRA
Metals

Sediment EPA3050/6000&7
000*

          <35         75-125 < NYSDEC CRQLs@

Mercury Sediment EPA 7471           <50         50-150    < EPA  RBC#

  TOC    Soil EPA415.1/@           <35         80-120 < NYSDEC CRQLs@

Pesticides Soil/Wipe EPA3540/8081A           <40         60-130 < NYSDEC CRQLs@

Mercury Wipe EPA 7471           <25         75-125 < NYSDEC CRQLs@

 VOC SeaW./GW EPA5030/8260           <40         60-140 <# for SeaW/♣  for GW

SVOC SeaW./GW EPA3540/8270           <40         60-140 <# for SeaW/♣  for GW

TAL.Metals SeaW./GW EPA3050/6000&7
000*

          <35         75-125 <# for SeaW/♣  for GW

8  RCRA
Metals

SeaWater EPA3050/6000&7
000*

          <35         75-125 <# for SeaW/♣  for GW

Mercury    Tissues EPA 7471           <50         50-150    < EPA  RBC#

       Notes:     ^ =  See text for details
                      * =  Mercury by the Cold Vapor AA Method/GF-AA if  the ICP is inadequate.
                     @ = New York State Department of Environmental Conservation (NYSDEC)
                              Contract Required Quantitation Limits (CRQLs) listed in Appendices A
                              & B of Technical Administrative Guidance Memorandum (TAGM),
                              HWR-94-4046, Determination of Soil Cleanup Levels, revised Jan. 24, 1994.
                       ♣=  Standards/Guidance values of  NYSDEC  Technical & Operational Guidance
                              Series  (TOGS), Oct. 22,  1993
                       # = EPA Region III Risk-Based Concentration Table, April 19 1996.

       SeaW./GW = Sea Water/Ground Water
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Primary field samples were analyzed by Severn Trent Laboratories (STL), Sparks, MD and
Brooks Rand Ltd., Seatle, WA.  The QA Split samples were analyzed by USACE  Chemistry and
Material Quality Assurance Laboratory (CMQAL), Omaha, NE.  All field and laboratory QC
samples were analyzed by using U. S. Environmental Protection Agency, Test Methods for
Evaluating Solid Waste: Physical/Chemical Methods, SW-846, Third Edition, including
UPDATE III, July, 1998.  The chemical parameters of sample analyses for this project are
presented in Tables RI-G-1 and RI-G-2.

Table RI-G-2.  Chemical Parameters of Remedial Investigation, Phase 2, Fort Totten, Queens, NY

Analyte Matrix Anal.   Method Precision (RPD) Accuracy(%Rec) Meth. Det. Limits^
SVOC    Soil EPA3540/8270 See USACE Shell^ See USACE Shell^ < NYSDEC CRQLs@
Pesticides    Soil EPA3540/8081 See USACE Shell^ See USACE Shell^ < NYSDEC CRQLs@
PCBs    Soil EPA3540/8082 See USACE Shell^ See USACE Shell^ < NYSDEC CRQLs@
23 TAL
Metals *

   Soil EPA3050/6000&7000* See USACE Shell^ See USACE Shell^ < NYSDEC CRQLs@

Mercury    Soil EPA7471/7471 See USACE Shell^ See USACE Shell^ < NYSDEC  MCL@

  VOC     GW EPA5030/8260 See USACE Shell^ See USACE Shell^ < NYSDEC CRQLs♣
SVOC     GW EPA3540/8270 See USACE Shell^ See USACE Shell^ < NYSDEC CRQLs♣
  PAHs     GW EPA3540/8310 See USACE Shell^ See USACE Shell^ < NYSDEC CRQLs♣
23 TAL
.Metals *

    GW EPA3050/6000&7000* See USACE Shell^ See USACE Shell^ < NYSDEC CRQLs♣

Mercury Sediment EPA7471/7471 See USACE Shell^ See USACE Shell^ < NYSDEC  MCL@
Mercury Sea Water EPA1631           <35         75-125 0.2 ng/L
Mercury    Tissues EPA7471/7471           <50         50-150 < EPA  RBC#

    Notes:     ^ =  USACE  Shell for Analytical Chemistry Requirements: Interim Chemical Data
                              Quality Management (CDQM) Policy for USACE Hazardous, Toxic and
                              Radioactive Waste (HTRW) Projects,  23  November 1998
                      * =  Mercury   by  EPA 7471  Method  (Cold Vapor  AA  Method/GF-AA ) .
                      @ = New York State Department of Environmental Conservation (NYSDEC)
                              Contract Required Quantitation Limits (CRQLs) listed in Appendices A
                              & B of Technical Administrative Guidance Memorandum (TAGM),
                              HWR-94-4046, Determination of Soil Cleanup Levels, revised Jan. 24, 1994.
                       ♣=  Standards/Guidance values of  NYSDEC  Technical & Operational Guidance
                              Series  (TOGS), Oct. 22,  1993
                       # = EPA Region III Risk-Based Concentration Table, April 19 1996.
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Table RI-G-3        Ft Totten Little Bay Sediment, Mercury -
Statistical Analysis

Relative Precision
SAMPLE ID DEPTH MERCURY (mg/kg) Difference (RPD)

NYDEC Standard Project  Chemist
ER-L = 0.15; ER-M = 0.71 Criterium:  <0.50

LTB-SD-130-01 0-3" BGS 0.36 (*) Accepted
LTB-SD-130-02 3-12" BGS 0.41 Accepted
LTB-SD-130-22   (QC duplicate of 130-02) 3-12" BGS 0.26 0.201
LTB-SD-130-33   (QA duplicate of 130-02) 3-12" BGS 0.149 0.292
LTB-SD-130-03 1-2' BGS 0.25 Accepted
LTB-SD-130-04 2-3' BGS 0.29 Accepted
LTB-SD-130-42   (QC duplicate of 130-04) 2-3' BGS 0.27 0.022
LTB-SD-130-43   (QA duplicate of 130-04) 2-3' BGS 0.199 0.089
LTB-SD-130-05 3-4' BGS 0.40 Accepted
LTB-SD-130-06 4-5' BGS 0.15 Accepted
LTB-SD-130-07 5-6' BGS 0.42 Accepted
LTB-SD-130-08 6-7' BGS 0.63 Accepted
LTB-SD-130-09 7-8' BGS 0.05 (B) Accepted
LTB-SD-130-10 8-9' BGS 0.05(U) Accepted
LTB-SD-130-11 9-10' BGS 0.05(U) Accepted
LTB-SD-131-01 0-3" BGS Spilled before analysis
LTB-SD-131-02 3-12" BGS 0.05(U) Accepted
LTB-SD-131-03 1-2' BGS 0.05(U) Accepted
LTB-SD-131-04 2-3' BGS 0.05(U) Accepted
LTB-SD-131-05 3-4' BGS 0.05(U) Accepted
LTB-SD-131-22   (QC duplicate of 131-05) 3-4' BGS 0.05(U) 0.000
LTB-SD-131-33   (QA duplicate of 131-05) 3-4' BGS 0.0055 0.000
LTB-SD-131-06 4-5' BGS 0.05(U) Accepted
LTB-SD-131-07 5-6' BGS 0.05(U) Accepted
LTB-SD-131-08 6-7' BGS 0.05(U) Accepted
LTB-SD-131-09 7-8' BGS 0.05(U) Accepted
LTB-SD-131-10 8-9' BGS 0.05(U) Accepted
LTB-SD-131-11 9-10' BGS 0.05(U) Accepted
LTB-SD-132-01 0-3" BGS 0.12 Accepted
LTB-SD-132-02 3-12" BGS 0.05(U) Accepted
LTB-SD-132-03 1-2' BGS 0.05(U) Accepted
LTB-SD-132-04 2-3' BGS 0.05(U) Accepted
LTB-SD-132-05 3-4' BGS 0.05(U) Accepted
LTB-SD-132-06 4-5' BGS 0.05(U) Accepted
LTB-SD-132-22   (QC duplicate of 132-06) 4-5' BGS 0.05(U) 0.000
LTB-SD-132-33   (QA duplicate of 132-06) 4-5' BGS 0.0107 0.000
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Table RI-G-3        Ft Totten Little Bay Sediment, Mercury -
Statistical Analysis

Relative Precision
SAMPLE ID DEPTH MERCURY (mg/kg) Difference (RPD)

NYDEC Standard Project  Chemist
ER-L = 0.15; ER-M = 0.71 Criterium:  <0.50

LTB-SD-132-07 5-6' BGS 0.06 (B) Accepted
LTB-SD-132-08 6-7' BGS 0.05(U) Accepted
LTB-SD-132-09 7-8' BGS 0.05(U) Accepted
LTB-SD-132-10 8-9' BGS 0.05(U) Accepted
LTB-SD-132-11 9-10' BGS 0.05(U) Accepted
LTB-SD-133-01 0-3" BGS 1.5 (*) Accepted
LTB-SD-133-02 3-12" BGS 2.8 Accepted
LTB-SD-133-03 1-2' BGS 2.8 Accepted
LTB-SD-133-04 2-3' BGS 2.4 Accepted
LTB-SD-133-05 3-4' BGS 2.5 Accepted
LTB-SD-133-06 4-5' BGS 2.6 Accepted
LTB-SD-133-07 5-6' BGS 2.8 Accepted
LTB-SD-133-22   (QC duplicate of 133-07) 5-6' BGS 2.4 0.154
LTB-SD-133-33   (QA duplicate of 133-07) 5-6' BGS 3.2 0.133
LTB-SD-133-08 6-7' BGS 2.4 Accepted
LTB-SD-133-09 7-8' BGS 2.9 Accepted
LTB-SD-133-10 8-9' BGS 2.9 Accepted
LTB-SD-133-11 9-10' BGS 1.5 Accepted
LTB-SD-134-01 0-3" BGS 0.72 Accepted
LTB-SD-134-02 3-12" BGS 2.6 Accepted
LTB-SD-134-03 1-2' BGS 2.6 Accepted
LTB-SD-134-04 2-3' BGS 2.4 Accepted
LTB-SD-134-22   (QC duplicate of 134-04) 2-3' BGS 3.0 0.222
LTB-SD-134-33   (QA duplicate of 134-04) 2-3' BGS 3.14 0.267
LTB-SD-134-05 3-4' BGS 3.0 Accepted
LTB-SD-134-06 4-5' BGS 3.1 Accepted
LTB-SD-134-07 5-6' BGS 2.8 Accepted
LTB-SD-134-08 6-7' BGS 2.5 Accepted
LTB-SD-134-09 7-8' BGS 4.1 Accepted
LTB-SD-134-10 8-9' BGS 2.9 Accepted
LTB-SD-134-11 9-10' BGS 2.5 Accepted
LTB-SD-135-01 0-3" BGS 1.2 Accepted
LTB-SD-135-02 3-12" BGS 1.6 Accepted
LTB-SD-135-03 1-2' BGS 1.5 Accepted
LTB-SD-135-04 2-3' BGS 2.4 Accepted
LTB-SD-135-05 3-4' BGS 2.2 Accepted
LTB-SD-135-06 4-5' BGS 1.7 Accepted
LTB-SD-135-07 5-6' BGS 1.7 Accepted
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Table RI-G-3        Ft Totten Little Bay Sediment, Mercury -
Statistical Analysis

Relative Precision
SAMPLE ID DEPTH MERCURY (mg/kg) Difference (RPD)

NYDEC Standard Project  Chemist
ER-L = 0.15; ER-M = 0.71 Criterium:  <0.50

LTB-SD-135-08 6-7' BGS 2.0 Accepted
LTB-SD-135-22   (QC duplicate of 135-08) 6-7' BGS 2.2 0.095
LTB-SD-135-33   (QA duplicate of 135-08) 6-7' BGS 2.5 0.222
LTB-SD-135-09 7-8' BGS 2.0 Accepted
LTB-SD-135-10 8-9' BGS 1.9 Accepted
LTB-SD-135-11 9-10' BGS 1.7 Accepted
LTB-SD-136-01 0-3" BGS 1.1 Accepted
LTB-SD-136-02 3-12" BGS 1.3 Accepted
LTB-SD-136-03 1-2' BGS 1.2 Accepted
LTB-SD-136-04 2-3' BGS 1.6 Accepted
LTB-SD-136-05 3-4' BGS 2.2 Accepted
LTB-SD-136-06 4-5' BGS 1.0 Accepted
LTB-SD-136-07 5-6' BGS 2.5 Accepted
LTB-SD-136-08 6-7' BGS 2.5 Accepted
LTB-SD-136-09 7-8' BGS 2.9 Accepted
LTB-SD-136-22   (QC duplicate of 136-09) 7-8' BGS 2.8 0.035
LTB-SD-136-33   (QA duplicate of 136-09) 7-8' BGS 3.01 0.037
LTB-SD-136-10 8-9' BGS 3.0 Accepted
LTB-SD-136-11 9-10' BGS 2.9 Accepted
LTB-SD-137-01 0-3" BGS 1.3 (N) Accepted
LTB-SD-137-02 3-12" BGS 1.2 (N) Accepted
LTB-SD-137-03 1-2' BGS 2.0 (N) Accepted
LTB-SD-137-22   (QC duplicate of 137-03) 1-2' BGS 1.8 (N) 0.105
LTB-SD-137-33   (QA duplicate of 137-03) 1-2' BGS 2.33 0.152
LTB-SD-137-04 2-3' BGS 0.87 (N) Accepted
LTB-SD-137-05 3-4' BGS 1.2 (N) Accepted
LTB-SD-137-06 4-5' BGS 1.2 (N) Accepted
LTB-SD-137-07 5-6' BGS 1.9 (N) Accepted
LTB-SD-137-08 6-7' BGS 1.6 (N) Accepted
LTB-SD-137-09 7-8' BGS 2.6 (N) Accepted
LTB-SD-137-10 8-9' BGS 3.1 (N) Accepted
LTB-SD-137-11 9-10' BGS 0.060 (BN) Accepted
LTB-SD-138-01 0-3" BGS 0.97 (N) Accepted
LTB-SD-138-02 3-12" BGS 1.0 (N) Accepted
LTB-SD-138-03 1-2' BGS 1.0 (N) Accepted
LTB-SD-138-04 2-3' BGS 1.4 (N) Accepted
LTB-SD-138-05 3-4' BGS 1.7 (N) Accepted
LTB-SD-138-06 4-5' BGS 1.4 (N) Accepted
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Table RI-G-3        Ft Totten Little Bay Sediment, Mercury -
Statistical Analysis

Relative Precision
SAMPLE ID DEPTH MERCURY (mg/kg) Difference (RPD)

NYDEC Standard Project  Chemist
ER-L = 0.15; ER-M = 0.71 Criterium:  <0.50

LTB-SD-138-07 5-6' BGS 2.0 (N) Accepted
LTB-SD-138-08 6-7' BGS 2.3 (N) Accepted
LTB-SD-138-09 7-8' BGS 2.1 (N) Accepted
LTB-SD-138-10 8-9' BGS 1.9 (N) Accepted
LTB-SD-138-22   (QC duplicate of 138-10) 8-9' BGS 1.7 (N) 0.111
LTB-SD-138-33   (QA duplicate of 138-10) 8-9' BGS 1.91 0.005
LTB-SD-138-11 9-10' BGS 1.7 (N) Accepted
LTB-SD-139-01 0-3" BGS 1.0 (N) Accepted
LTB-SD-139-02 3-12" BGS 1.7 (N) Accepted
LTB-SD-139-03 1-2' BGS 0.76 (N) Accepted
LTB-SD-139-04 2-3' BGS 0.66 (N) Accepted
LTB-SD-139-05 3-4' BGS 1.6 (N) Accepted
LTB-SD-139-22   (QC duplicate of 139-05) 3-4' BGS 1.0 (N) 0.462
LTB-SD-139-33   (QA duplicate of 139-05) 3-4' BGS 1.84 0.140
LTB-SD-139-06 4-5' BGS 2.0 (N) Accepted
LTB-SD-139-07 5-6' BGS 1.9 (N) Accepted
LTB-SD-139-08 6-7' BGS 2.2 (N) Accepted
LTB-SD-139-09 7-8' BGS 1.8 (N) Accepted
LTB-SD-139-10 8-9' BGS 0.05(U) Accepted
LTB-SD-139-11 9-10' BGS 0.05(U) Accepted
LTB-SD-140-01 0-3" BGS 1.0 (N) Accepted
LTB-SD-140-02 3-12" BGS 1.7 (N) Accepted
LTB-SD-140-03 1-2' BGS 1.3 (N) Accepted
LTB-SD-140-04 2-3' BGS 0.67 (N) Accepted
LTB-SD-140-05 3-4' BGS 2.6 (N) Accepted
LTB-SD-140-06 4-5' BGS 0.64 (N) Accepted
LTB-SD-140-22   (QC duplicate of 140-06) 4-5' BGS 0.76 (N) 0.171
LTB-SD-140-33   (QA duplicate of 140-06) 4-5' BGS 0.777 0.193
LTB-SD-140-07 5-6' BGS 1.8 (N) Accepted
LTB-SD-140-08 6-7' BGS 0.73 (N) Accepted
LTB-SD-140-09 7-8' BGS 0.71 (N) Accepted
LTB-SD-140-10 8-9' BGS 0.05(U) Accepted
LTB-SD-140-11 9-10' BGS 0.05(U) Accepted
LTB-SD-141-01 0-3" BGS 1.1 Accepted
LTB-SD-141-02 3-12" BGS 1.7 Accepted
LTB-SD-141-03 1-2' BGS 1.2 Accepted
LTB-SD-141-04 2-3' BGS 1.7 Accepted
LTB-SD-141-05 3-4' BGS 1.8 Accepted
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Table RI-G-3        Ft Totten Little Bay Sediment, Mercury -
Statistical Analysis

Relative Precision
SAMPLE ID DEPTH MERCURY (mg/kg) Difference (RPD)

NYDEC Standard Project  Chemist
ER-L = 0.15; ER-M = 0.71 Criterium:  <0.50

LTB-SD-141-06 4-5' BGS 1.5 Accepted
LTB-SD-141-07 5-6' BGS 2.4 Accepted
LTB-SD-141-08 6-7' BGS 2.2 Accepted
LTB-SD-141-09 7-8' BGS 1.9 Accepted
LTB-SD-141-10 8-9' BGS 1.9 Accepted
LTB-SD-141-11 9-10' BGS 0.2 Rejected
LTB-SD-141-22   (QC duplicate of 141-11) 9-10' BGS 0.52 0.889
LTB-SD-141-33   (QA duplicate of 141-11) 9-10' BGS 0.271 0.301
LTB-SD-142-01 0-3" BGS 1.1 Accepted
LTB-SD-142-02 3-12" BGS 1.8 Accepted
LTB-SD-142-03 1-2' BGS 0.97 Accepted
LTB-SD-142-04 2-3' BGS 1.2 Accepted
LTB-SD-142-05 3-4' BGS 1.6 Accepted
LTB-SD-142-06 4-5' BGS 1.9 Accepted
LTB-SD-142-07 5-6' BGS 2.5 Accepted
LTB-SD-142-22   (QC duplicate of 142-07) 5-6' BGS 2.4 0.041
LTB-SD-142-33   (QA duplicate of 142-07) 5-6' BGS 2.92 0.155
LTB-SD-142-08 6-7' BGS 2.1 Accepted
LTB-SD-142-09 7-8' BGS 0.44 Accepted
LTB-SD-142-10 8-9' BGS 1.2 Accepted
LTB-SD-142-11 9-10' BGS 0.050 (B) Accepted
LTB-SD-143-01 0-3" BGS 0.98 Accepted
LTB-SD-143-02 3-12" BGS 0.81 (N) Accepted
LTB-SD-143-03 1-2' BGS 1.0 (N) Accepted
LTB-SD-143-04 2-3' BGS 1.4 (N) Accepted
LTB-SD-143-05 3-4' BGS 0.99 (N) Accepted
LTB-SD-143-06 4-5' BGS 1.4 (N) Accepted
LTB-SD-143-07 5-6' BGS 2.1 (N) Accepted
LTB-SD-143-08 6-7' BGS 2.0 (N) Accepted
LTB-SD-143-22   (QC duplicate of 143-08) 6-7' BGS 2.0 (N) 0.000
LTB-SD-143-33   (QA duplicate of 143-08) 6-7' BGS 2.49 0.218
LTB-SD-143-09 7-8' BGS 1.2 (N) Accepted
LTB-SD-143-10 8-9' BGS 2.3 (N) Accepted
LTB-SD-143-11 9-10' BGS 2.5 (N) Accepted
LTB-SD-144-01 0-3" BGS 0.92 (N) Accepted
LTB-SD-144-02 3-12" BGS 0.92 (N) Accepted
LTB-SD-144-03 1-2' BGS 2.9 (N) Rejected
LTB-SD-144-22   (QC duplicate of 144-03) 1-2' BGS 1.2 (N) 0.829
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Table RI-G-3        Ft Totten Little Bay Sediment, Mercury -
Statistical Analysis

Relative Precision
SAMPLE ID DEPTH MERCURY (mg/kg) Difference (RPD)

NYDEC Standard Project  Chemist
ER-L = 0.15; ER-M = 0.71 Criterium:  <0.50

LTB-SD-144-33   (QA duplicate of 144-03) 1-2' BGS 1.42 0.684
LTB-SD-144-04 2-3' BGS 0.71 (N) Accepted
LTB-SD-144-05 3-4' BGS 2.1 (N) Accepted
LTB-SD-144-06 4-5' BGS 0.53 (N) Accepted
LTB-SD-144-07 5-6' BGS 2.1 (N) Accepted
LTB-SD-144-08 6-7' BGS 1.1 (N) Accepted
LTB-SD-144-09 7-8' BGS 1.3 (N) Accepted
LTB-SD-144-10 8-9' BGS 0.36 (N) Accepted
LTB-SD-144-11 9-10' BGS 0.05(U) Accepted
LTB-SD-145-01 0-3" BGS 0.080 (B) Accepted
LTB-SD-145-02 3-12" BGS 2.2 Accepted
LTB-SD-145-03 1-2' BGS 0.05(U) Accepted
LTB-SD-145-04 2-3' BGS 0.05(U) Accepted
LTB-SD-145-22   (QC duplicate of 145-04) 2-3' BGS 0.05(U) 0.000
LTB-SD-145-33   (QA duplicate of 145-04) 2-3' BGS 0.0293 0.000
LTB-SD-145-05 3-4' BGS 1.5 Accepted
LTB-SD-145-06 4-5' BGS 0.92 Accepted
LTB-SD-145-07 5-6' BGS 0.05(U) Accepted
LTB-SD-145-08 6-7' BGS 0.05(U) Accepted
LTB-SD-145-09 7-8' BGS 0.05(U) Accepted
LTB-SD-145-10 8-9' BGS 0.05(U) Accepted
LTB-SD-145-11 9-10' BGS 0.05(U) Accepted

NYDEC Sediment Standards for Mercury: Effects Range-Low: 0.15 mg/kg
Effects Range-Medium: 0.71 mg/kg
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1.2  Chemical Data Quality Assurance

Quality assurance and quality control for the chemical analyses were conducted according to the
U. S. EPA SW-846 Methods and U. S. Army Corps of Engineers ER 110-1-263 and EM 200-1-
3.

In the period of the project investigations, EA and STL were certified by the State of New York
and USACE HTRW Center of Expertise in Omaha, NE.  USACE QA Split Program was used to
ensure the qualty of chemical data obtained by the primary contract laboratories.  Approximate
10 to 20 percents of the project field samples were used as the QA Split samples and sent to
USACE QA Lab in Omaha, NE for analysis and comparison.  The QA Lab provided Chemical
Quality Assurance Report (CQAR) with data comparison tables.  Two CQARs for the both
Phases of this investigation are presented in Appendices G and H.

1.3  Reliability of Lab Data and Evaluation of Chemical Data with Qualifiers/Flags

The CQARs indicate that the quality of the project chemical data is fairly good and generally
acceptable for comparison with the regulatory criteria/standards and purpose of the
environmental assessments.  Most of the detected chemicals obtained by the EA and STL are
acceptable and usable in the environmental assessments.  The detected chemicals with the lab
data qualifiers “N”, “E” and “P” in this project need further examination, explanations and
chemist professional judgments.

The qualifier “N” is used in the inorganic data if the spiked sample recovery is not within control
limit.  In case of mercury in sediments and surface soils, EA and STL indicate in their reports
that the MS/MSD recovery for mercury was generally 3 to 5 % below the QC limit of 75 % and
that a potential for negative bias to the sample data for this element.  The post-digestion spike
(82 or 83 %) was within QC Limits.  The low recovery for mercury was caused by the matrix
effects known in the EPA SW-846 Methods.  It is logic to analyze this problem by using a
statistical analysis in relative precision difference (RPD) defined in the two project QAPPs.  In
the Phase 1 QAPP (January 1998), the RPD for mercury in sediments was set by Project Chemist
(see the above section) as <50 % due to the modified (doubled) sample size used the EPA
Method 7471 in order to meet the low detection limit required by the NYDEC TAGM.  The
interim USACE Shell program was announced in the spring of 1998.  Thus, in the Phase 2 QAPP
(used since May1998), the general and strict RPD set in the USACE Shell program (<10 %) was
used overdemandingly for mercury (see the above section also).  The Project Chemist performed
the RPD statistical analysis on the mercury chemical data of the sediment primary and QC/QA
duplicate sampples.  Results of the RPD statistical analysis are presented in Table RI-G-3.  If the
USACE Shell criterium of <20 % RPD for mercury is applied to the project sediment data, it will
reject half of the good data that are without qualifier/flag and the uncertain data with the “N”
qualifier/flag.  If the Project Chemist criterium of <50 % RPD for mercury is applied to the
project sediment data, it will accept the good data that are without qualifier/flag and reject some
of the uncertain data with the “N” qualifier/flag.  The Project Chemist criterium of <50 % RPD
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for mercury for the project sediment data is a chemist professional judgement and a scientifically
sound basis and should be applied in this project.

The qualifiers “D”, and “P” are applied in the pesticides, polycyclic aromatic hydrocarbons
(PAH) and other organic data: “D” is used for results of the diluted samples and “P” is used if a
reported value from a GC analysis has 25 % or more difference in detected concentractions
between the two GC columns.  The RPD statistical analysis is performed on the chemical data of
semi-volatiles, pesticides and polycyclic aromatic hydrocarbons.  Results of the organics RPD
statistcal analysis are shown in Tables RI-G-4, RI-G-5 and RI-G-6.  The results in Table RI-G-4
indicate that the chemical data of semi-volatiles should be accepted and used in the
environmental assessments.  The results in Tables RI-G-5 and RI-G-6 indicate that the chemical
data of pesticides and polycyclic aromatic hydrocarbons should be rejected and should not be
used in the environmental assessments.
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Table RI-G-4  Ft Totten Surface Soil, Semivolatiles -
Statistical Analysis

SAMPLE ID Chemical NYSDEC  TAGM  Conc. RPD
      (mg/kg)      (mg/kg)

FSS-SS-12-01 BENZO[A]PYRENE 0.061 or MDL 6.300 (D) Accepted
FSS-SS-12-22(QC) BENZO[A]PYRENE 0.061 or MDL 7.200 (D) 0.133
FSS-SS-12-33(QA) BENZO[A]PYRENE 0.061 or MDL 9.000 0.353

FSS-SS-12-01 BENZO[B]FLUORANTHENE 1.1 8.800 (D) Accepted
FSS-SS-12-22(QC) BENZO[B]FLUORANTHENE 1.1 9.900 (D) 0.118
FSS-SS-12-33(QA) BENZO[B]FLUORANTHENE 1.1 16.000 0.581

FSS-SS-12-01 CHRYSENE 0.4 4.600 (D) Accepted
FSS-SS-12-22(QC) CHRYSENE 0.4 4.900 (D) 0.063
FSS-SS-12-33(QA) CHRYSENE 0.4 7.170 0.437

FSS-SS-12-01 INDENO[1,2,3-CD]PYRENE 3.2 3.500 (D) Accepted
FSS-SS-12-22(QC) INDENO[1,2,3-CD]PYRENE 3.2 4.100 (D) 0.158
FSS-SS-12-33(QA) INDENO[1,2,3-CD]PYRENE 3.2 7.340 0.708

Table RI-G-5  Ft Totten Building 624 Surface Soil, Pesticides - Statistical
Analysis

SAMPLE ID Chemical NYSDEC  TAGM  Conc. RPD
      (mg/kg)      (mg/kg)

624-SS-54-01 4,4'-DDT 2.1 0.21 Rejected
624-SS-54-33 (QA) 4,4'-DDT 2.1 0.7 1.077
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Table RI-G-6  Ft Totten Monitoring Wells, PAHs - Statistical
Analysis

SAMPLE ID Chemical NYSDEC  TOGS  Conc. RPD
      (ug/L)      (ug/L)

MW4-GW-01-01 Benz[a]anthracene 0.002 4.4(D) Rejected
MW4-GW-01-22(QC) Benz[a]anthracene 0.002 0.71 1.444
MW4-GW-01-33(QA) Benz[a]anthracene 0.002 0.14(U) 1.868

MW4-GW-01-01 Benzo[a]pyrene None 4.7(D) Rejected
MW4-GW-01-22(QC) Benzo[a]pyrene None 0.77 1.437
MW4-GW-01-33(QA) Benzo[a]pyrene None 0.14(U) 1.877

MW4-GW-01-01 Chrysene 0.002 5.4(D) Rejected
MW4-GW-01-22(QC) Chrysene 0.002 0.83 1.467
MW4-GW-01-33(QA) Chrysene 0.002 0.14(U) 1.893

MW4-GW-01-01 Benzo[b]fluoranthene 0.002 5.9(P) Rejected
MW4-GW-01-22(QC) Benzo[b]fluoranthene 0.002 1.1 1.371
MW4-GW-01-33(QA) Benzo[b]fluoranthene 0.002 0.19(U) 1.875

MW4-GW-01-01 Acenaphthene 20 (Guidance value) 11(P) Rejected
MW4-GW-01-22(QC) Acenaphthene 20 (Guidance value) 1.6(P) 1.492
MW4-GW-01-33(QA) Acenaphthene 20 (Guidance value) 0.95(U) 1.682

MW4-GW-01-01 Indeno[1,2,3-cd]pyrene 0.002 3.7 Rejected
MW4-GW-01-22(QC) Indeno[1,2,3-cd]pyrene 0.002 0.62(P) 1.426
MW4-GW-01-33(QA) Indeno[1,2,3-cd]pyrene 0.002 0.14(U) 1.854

MW4-GW-01-01 Benzo[k]fluoranthene 0.002 2.6 Rejected
MW4-GW-01-22(QC) Benzo[k]fluoranthene 0.002 0.47 1.388
MW4-GW-01-33(QA) Benzo[k]fluoranthene 0.002 0.14(U) 1.796



Table 1:  Statistical Analysis on Analytical Results of VOCs in the Samples of Monitoring Well 3, Fort Totten, NY (2002 Spring GW)
SITE MWG-03 MWG-03 MWG-03
SAMPLE    ID MW3-GW-0402-01 MW3-GW-0402-22 MW3-GW-0402-33
DATE 04/10/2002 04/10/2002 04/10/2002
RESULT   TYPE Primary Duplicate % RPD  between QA  Sample % RPD  between

CONSTITUENT Unit Concentration Concentration Primary & Duplicate Concentration Primary & QA Sample
1,1,1-Trichloroethane (ug/l) <0.1 U <0.1 U <0.14 U
1,1,2,2-Tetrachloroethane (ug/l) <0.1 U <0.1 U <0.127 U
1,1,2-Trichloroethane (ug/l) <0.1 U <0.1 U <0.092 U
1,1-Dichloroethane (ug/l) <0.1 U <0.1 U <0.102 U
1,1-Dichloroethylene (ug/l) <0.2 U <0.2 U <0.105 U
1,2-Dichloroethane (ug/l) <0.1 U <0.1 U <0.067 U
1,2-Dichloropropane (ug/l) <0.2 U <0.2 U <0.078 U
2-Hexanone (ug/l) <0.29 U <0.29 U <0.718 U
4-Methyl-2-pentanone (ug/l) <0.39 U <0.39 U <0.4 U
Acetone (ug/l) <1.39 U <1.39 U <0.995 U
Benzene (ug/l) <0.1 U <0.1 U <0.092 U
Bromodichloromethane (ug/l) <0.1 U <0.1 U <0.076 U
Bromoform (ug/l) <0.2 U <0.2 U <0.156 U
Bromomethane (ug/l) <0.3 U <0.3 U <0.078 U
Carbon disulfide (ug/l) <0.13 U <0.13 U <0.654 U
Carbon tetrachloride (ug/l) <0.2 U <0.2 U <0.112 U
Chlorobenzene (ug/l) <0.1 U <0.1 U <0.063 U
Chloroethane (ug/l) <0.2 U <0.2 U <0.109 U
Chloroform (ug/l) <0.1 U <0.1 U <0.084 U
Methyl chloride (ug/l) 0.9 2.3 87.5 <0.089 U
cis-1,3-Dichloropropene (ug/l) <0.1 U <0.1 U <0.097 U
Dibromochloromethane (ug/l) <0.2 U <0.2 U <0.09 U
Ethylbenzene (ug/l) <0.09 U <0.09 U <0.089 U
Methylene chloride (ug/l) <0.1 U <0.1 U <0.056 U
Styrene (ug/l) <0.09 U <0.09 U <0.11 U
Tetrachloroethene (ug/l) <0.3 U <0.3 U <0.127 U
Toluene (ug/l) <0.1 U <0.1 U <0.092 U
trans-1,3-Dichloropropene (ug/l) <0.1 U <0.1 U <0.07 U
Trichloroethene (ug/l) <0.2 U <0.2 U <0.2 U
Vinyl chloride (ug/l) <0.1 U <0.1 U <0.181 U
Xylene (total) (ug/l) <0.2 U <0.2 U <0.29 U
m/p-Xylene (ug/l) <0.18 U <0.18 U <0.209 U
o-Xylene (ug/l) <0.08 U <0.08 U <0.084 U
Methyl tert-butyl ether (ug/l) 0.1 J 0.2 J <0.1 U
n-Butylbenzene (ug/l) 0.07 J <0.07 U <0.117 U

Reported at  the  MDL level The following qualifiers exist:  U, J                ---  =  Not analyzed



Table 2:  Statistical Analysis on Analytical Results of SVOCs in the Samples of Monitoring Well 3, Fort Totten, NY (2002 Spring GW)

SITE MWG-03 MWG-03 MWG-03
SAMPLE   ID MW3-GW-0402-01 MW3-GW-0402-22 MW3-GW-0402-33
DATE 04/10/2002 04/10/2002 04/10/2002
RESULT   TYPE Primary Duplicate % RPD  between QA  Sample % RPD  between

CONSTITUENT Unit Concentration Concentration Primary & Duplicate Concentration Primary & QA Sample
1,2,4-Trichlorobenzene (ug/l) <0.1 U <0.1 U <0.079 U
1,2-Dichlorobenzene (ug/l) <0.1 U <0.1 U <0.064 U
1,3-Dichlorobenzene (ug/l) <0.08 U <0.08 U <0.079 U
1,4-Dichlorobenzene (ug/l) <0.2 U <0.2 U <0.065 U
2,4,6-Trichlorophenol (ug/l) <0.3 U <0.3 U ---
2,4-Dichlorophenol (ug/l) <0.3 U <0.3 U <0.178 U
2,4-Dinitrophenol (ug/l) <3 U <3 U <0.357 U
2,4-Dinitrotoluene (ug/l) <0.3 U <0.3 U <0.05 U
2,6-Dinitrotoluene (ug/l) <0.3 U <0.3 U <0.038
2-Methylnaphthalene (ug/l) <0.03 U <0.03 U <0.02 U
2-Methylphenol (ug/l) <0.3 U <0.3 U ---
Di(2-ethylhexyl)phthalate (ug/l) 14 8 54.5 17 19.4
Butylbenzylphthalate (ug/l) 0.1 J 0.1 J 0.0 <0.023 U
Chrysene (ug/l) <0.02 U <0.02 U <0.01 U
Di-n-butyl phthalate (ug/l) 0.6 0.6 0.0 0.4 40.0
Dibenzofuran (ug/l) <0.02 U <0.02 U ---
Diethyl phthalate (ug/l) 2 2 0.0 1.3 42.4
Dimethyl phthalate (ug/l) 0.1 J 0.1 J 0.0 <0.02 U
Hexachlorobenzene (ug/l) <0.02 U <0.02 U <0.02 U
Hexachlorobutadiene (ug/l) <0.24 U <0.24 U <0.02 U
Hexachlorocyclopentadiene (ug/l) <0.3 U <0.3 U <0.048 U
Hexachloroethane (ug/l) <0.12 U <0.12 U ---
Nitrobenzene (ug/l) <2.56 U <2.56 U <3.7 U
Bis(2-ethylhexyl) adipate (ug/l) 0.1 J 0.2 J 66.7 0.12 J 18.2

Reported at  the  MDL level The following qualifiers exist:  U, J                    ---  =  Not analyzed



Table 3:  Statistical Analysis on Analytical Results of PAHs in the Samples of Monitoring Well 3, Fort Totten, NY (2002 Spring GW)

SITE MWG-03 MWG-03 MWG-03
SAMPLE   ID MW3-GW-0402-01 MW3-GW-0402-22 MW3-GW-0402-33
DATE 04/10/2002 04/10/2002 04/10/2002
RESULT   TYPE Primary Duplicate % RPD  between QA  Sample % RPD  between

CONSTITUENT Unit Concentration Concentration Primary & Duplicate Concentration Primary & QA Sample
Acenaphthene (ug/l) <0.02 U <0.02 U <0.017 U
Acenaphthylene (ug/l) <0.03 U <0.03 U <0.017 U
Anthracene (ug/l) <0.02 U <0.02 U <0.017 U
Benzo(a)anthracene (ug/l) <0.03 U <0.03 U <0.018 U
Benzo(a)pyrene (ug/l) <0.02 U <0.02 U <0.008 U
Benzo(b)fluoranthene (ug/l) <0.02 U <0.02 U <0.006 U
Benzo(ghi)perylene (ug/l) <0.02 U <0.02 U <0.02 U
Benzo(k)fluoranthene (ug/l) <0.02 U <0.02 U <0.037 U
Chrysene (ug/l) <0.02 U <0.02 U <0.01 U
Dibenzo(a,h)anthracene (ug/l) <0.02 U <0.02 U <0.016 U
Fluoranthene (ug/l) <0.02 U <0.02 U <0.016 U
Fluorene (ug/l) <0.02 U <0.02 U <0.022 U
Indeno(1,2,3-cd)pyrene (ug/l) <0.02 U <0.02 U <0.041 U
2-Methylnaphthalene (ug/l) <0.03 U <0.03 U <0.017 U
Naphthalene (ug/l) <0.14 U <0.14 U <0.018 U
Phenanthrene (ug/l) <0.02 U <0.02 U <0.021 U
Pyrene (ug/l) <0.02 U <0.02 U <0.016 U

Reported at  the  MDL level The following qualifier exists:  U        ---   =   Not analyzed



Table 4:  Statistical Analysis on Analytical Results of Metals in the Samples of Monitoring Well 3, Fort Totten,. NY (2002 Spring GW)
SITE MWG-03 MWG-03 MWG-03
SAMPLE    ID MW3-GW-0402-01 MW3-GW-0402-22 MW3-GW-0402-33
DATE 04/10/2002 04/10/2002 04/10/2002
RESULT   TYPE Primary Duplicate % RPD  between QA Sample % RPD  between

CONSTITUENT Unit Concentration Concentration Primary & Duplicate Concentration Primary & QA Sample
Aluminum  (Total) (mg/l) 0.1 0.07 35.3 0.17 51.9
Aluminum (Dissolved) (mg/l) <0.01 U <0.01 U 0.007
Antimony  (Total) (mg/l) <0.0002 U <0.0002 U 0.0012
Antimony (Dissolved) (mg/l) <0.00009 U <0.00009 U <0.00023 U
Arsenic  (Total) (mg/l) <0.001 U <0.001 U 0.0025
Arsenic (Dissolved) (mg/l) <0.002 U <0.002 U <0.00053 U
Barium  (Total) (mg/l) 0.074 0.072 2.7 0.072 2.7
Barium (Dissolved) (mg/l) 0.07 0.07 0.0 0.068 2.9
Beryllium  (Total) (mg/l) <0.00004 U <0.00004 U <0.000013 U
Beryllium (Dissolved) (mg/l) <0.0001 U <0.0001 U <0.000013 U
Cadmium  (Total) (mg/l) <0.0002 U <0.0002 U <0.00021 U
Cadmium (Dissolved) (mg/l) <0.0003 U <0.0003 U <0.00021 U
Calcium  (Total) (mg/l) 60.5 61 0.8 75 21.4
Calcium (Dissolved) (mg/l) 63 63.1 0.2 54 15.4
Chromium  (Total) (mg/l) 0.014 0.012 15.4 0.013 7.4
Chromium (Dissolved) (mg/l) 0.009 0.009 0.0 0.011 20.0
Cobalt  (Total) (mg/l) <0.0004 U <0.0004 U <0.0014 U
Cobalt (Dissolved) (mg/l) <0.001 U <0.001 U <0.0014 U
Copper  (Total) (mg/l) <0.0006 U <0.0006 U 0.023
Copper (Dissolved) (mg/l) <0.004 U <0.004 U <0.00019 U
Iron  (Total) (mg/l) 0.88 0.24 114.3 0.3 98.3
Iron (Dissolved) (mg/l) <0.01 U <0.01 U <0.01 U
Lead  (Total) (mg/l) <0.0009 U <0.0009 U <0.00012 U
Lead (Dissolved) (mg/l) <0.001 U <0.001 U <0.00012 U
Magnesium  (Total) (mg/l) 30.2 29.8 1.3 31 2.6
Magnesium (Dissolved) (mg/l) 30.3 29.9 1.3 33 8.5
Manganese  (Total) (mg/l) 0.008 0.004 66.7 0.066 156.8
Manganese (Dissolved) (mg/l) <0.0003 U <0.0003 U <0.0001 U
Mercury  (Total) (mg/l) <0.0001 U <0.0001 U <0.000025 U
Mercury (Dissolved) (mg/l) <0.0001 U <0.0001 U <0.000025 U
Nickel  (Total) (mg/l) <0.0004 U <0.0004 U 0.0078
Nickel (Dissolved) (mg/l) <0.0008 U <0.0008 U 0.0076
Potassium  (Total) (mg/l) 2.13 2 6.3 2.9 30.6
Potassium (Dissolved) (mg/l) 2.18 2.16 0.9 2.2 0.9
Selenium  (Total) (mg/l) <0.001 U <0.001 U <0.0004 U
Selenium (Dissolved) (mg/l) <0.004 U <0.004 U <0.0004 U
Silver  (Total) (mg/l) <0.0007 U <0.0007 U <0.0007 U
Silver (Dissolved) (mg/l) <0.0007 U <0.0007 U <0.0007 U
Sodium  (Total) (mg/l) 7.7 7.35 4.7 7.9 2.6
Sodium (Dissolved) (mg/l) 7.89 7.65 3.1 7.5 5.1
Thallium  (Total) (mg/l) <0.00001 U <0.00001 U <0.00002 U
Thallium (Dissolved) (mg/l) <0.00002 U <0.00002 U <0.00002 U
Vanadium  (Total) (mg/l) <0.00004 U <0.00004 U <0.00024 U
Vanadium (Dissolved) (mg/l) <0.00001 U <0.00001 U <0.00024 U



Table 4:  Statistical Analysis on Analytical Results of Metals in the Samples of Monitoring Well 3, Fort Totten,. NY (2002 Spring GW)
SITE MWG-03 MWG-03 MWG-03
SAMPLE    ID MW3-GW-0402-01 MW3-GW-0402-22 MW3-GW-0402-33
DATE 04/10/2002 04/10/2002 04/10/2002
RESULT   TYPE Primary Duplicate % RPD  between QA Sample % RPD  between

CONSTITUENT Unit Concentration Concentration Primary & Duplicate Concentration Primary & QA Sample
Zinc  (Total)  (mg/l) <0.0007 U <0.0007 U 0.0088
Zinc (Dissolved) (mg/l) <0.004 U <0.004 U <0.00072 U

Reported at  the  MDL level The following qualifier exists:  U            ---  =  Not analyzed



Appendix H

Remedial Investigation Phase 2
Analytical Data, Form I















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix I

Statistical Analysis
of Little Bay Data































Appendix J

Sediment Toxicity Results



































Appendix K

Risk Assessment Calculations
Fill Area



TABLE K-1 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURES TO TOTAL SOIL INGESTION -- 

REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Incidental Ingestion of Total Soil

Ingestion Rate = CR 100 mg/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 24 yr for cancer 30 yr for noncancer
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 10,950 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 6.26E+03 8.58E-03 2.94E-03 1.00E+00 NA 8.58E-03 --
ANTIMONY 1.84E+00 2.52E-06 8.64E-07 4.00E-04 NA 6.30E-03 --
ARSENIC 5.88E+00 8.05E-06 2.76E-06 3.00E-04 1.50E+00 2.68E-02 4.14E-06
BARIUM 1.88E+02 2.58E-04 8.83E-05 7.00E-02 NA 3.68E-03 --
BERYLLIUM 3.70E-01 5.07E-07 1.74E-07 2.00E-03 NA 2.53E-04 --
CADMIUM 8.05E-01 1.10E-06 3.78E-07 5.00E-04 NA 2.21E-03 --
CHROMIUM 2.20E+01 3.01E-05 1.03E-05 3.00E-03 NA 1.00E-02 --
COBALT 6.39E+00 8.75E-06 3.00E-06 6.00E-02 NA 1.46E-04 --
COPPER 9.73E+01 1.33E-04 4.57E-05 3.70E-02 NA 3.60E-03 --
MANGANESE 2.83E+02 3.88E-04 1.33E-04 2.40E-02 NA 1.62E-02 --
MERCURY 7.91E-01 1.08E-06 3.72E-07 1.00E-04 NA 1.08E-02 --
NICKEL 2.11E+01 2.89E-05 9.91E-06 2.00E-02 NA 1.45E-03 --
SELENIUM 4.76E-01 6.52E-07 2.24E-07 5.00E-03 NA 1.30E-04 --
SILVER 2.50E-01 3.42E-07 1.17E-07 5.00E-03 NA 6.85E-05 --
THALLIUM 1.31E-01 1.79E-07 6.15E-08 6.60E-05 NA 2.72E-03 --
VANADIUM 2.42E+01 3.32E-05 1.14E-05 7.00E-03 NA 4.74E-03 --
ZINC 3.82E+02 5.23E-04 1.79E-04 3.00E-01 NA 1.74E-03 --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.69E-01 2.32E-07 7.94E-08 6.00E-02 NA 3.86E-06 --
ACENAPHTHYLENE 5.30E-02 7.26E-08 2.49E-08 2.00E-02 NA 3.63E-06 --
ANTHRACENE 2.37E-01 3.25E-07 1.11E-07 3.00E-01 NA 1.08E-06 --
BENZ(A)ANTHRACENE 4.97E-01 6.81E-07 2.33E-07 NA 7.30E-01 -- 1.70E-07
BENZO[A]PYRENE 4.96E-01 6.79E-07 2.33E-07 NA 7.30E+00 -- 1.70E-06
BENZO(B)FLUORANTHENE 6.63E-01 9.08E-07 3.11E-07 NA 7.30E-01 -- 2.27E-07
BENZO(G,H,I)PERYLENE 3.43E-01 4.70E-07 1.61E-07 3.00E-02 NA 1.57E-05 --
BENZO(K)FLUORANTHENE 2.50E-01 3.42E-07 1.17E-07 NA 7.30E-02 -- 8.57E-09
CHRYSENE 5.69E-01 7.79E-07 2.67E-07 NA 7.30E-03 -- 1.95E-09
DIBENZ[A, H]ANTHRACENE 1.57E-01 2.15E-07 7.37E-08 NA 7.30E+00 -- 5.38E-07
FLUORANTHENE 8.32E-01 1.14E-06 3.91E-07 4.00E-02 NA 2.85E-05 --
FLUORENE 1.94E-01 2.66E-07 9.11E-08 4.00E-02 NA 6.64E-06 --
INDENO(1,2,3-CD)PYRENE 3.50E-01 4.79E-07 1.64E-07 NA 7.30E-01 -- 1.20E-07
2-METHYLNAPHTHALENE 1.05E-01 1.44E-07 4.93E-08 2.00E-02 NA 7.19E-06 --
NAPHTHALENE 1.23E-01 1.68E-07 5.78E-08 2.00E-02 NA 8.42E-06 --
PHENANTHRENE 1.10E+00 1.51E-06 5.17E-07 2.00E-02 NA 7.53E-05 --
PYRENE 1.04E+00 1.42E-06 4.88E-07 3.00E-02 NA 4.75E-05 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 6.86E-07 2.35E-07 2.00E-02 1.40E-02 3.43E-05 3.29E-09
BUTYLBENZYLPHTHALATE 7.30E-02 1.00E-07 3.43E-08 2.00E-01 NA 5.00E-07 --
CARBAZOLE 1.20E-01 1.64E-07 5.64E-08 NA 2.00E-02 -- 1.13E-09
DIBENZOFURAN 1.65E-01 2.26E-07 7.75E-08 4.00E-03 NA 5.65E-05 --
DIBUTYLPHTHALATE 4.30E-02 5.89E-08 2.02E-08 1.00E-01 NA 5.89E-07 --

Volatiles

2-BUTANONE 1.00E-02 1.37E-08 4.70E-09 6.00E-01 NA 2.28E-08 --
ACETONE 7.00E-01 9.59E-07 3.29E-07 1.00E-01 NA 9.59E-06 --
BENZENE 4.30E-03 5.89E-09 2.02E-09 3.00E-03 5.50E-02 1.96E-06 1.11E-10
CARBON DISULFIDE 1.00E-02 1.37E-08 4.70E-09 1.00E-01 NA 1.37E-07 --
TOLUENE 2.20E-03 3.01E-09 1.03E-09 2.00E-01 NA 1.51E-08 --
TRICHLOROETHENE 3.30E-03 4.52E-09 1.55E-09 6.00E-03 1.10E-02 7.53E-07 1.70E-11
VINYL CHLORIDE 1.00E-02 1.37E-08 4.70E-09 3.00E-03 1.50E+00 4.57E-06 7.05E-09

Cumulative Risk 9.98E-02 6.92E-06
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TABLE K-2 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURE TO DERMAL CONTACT WITH TOTAL 

SOIL -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Dermal Contact with Total Soil

Surface Area for Contact = SA 5,700 cm2/event
Adherence Factor = AF 0.07 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 350 event/yr
Exposure Duration = ED 24 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 6.26E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 1.84E+00 -- -- 6.00E-05 NA -- --
ARSENIC 5.88E+00 9.64E-07 3.31E-07 3.00E-04 1.50E+00 3.21E-03 4.96E-07
BARIUM 1.88E+02 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.70E-01 -- -- 1.40E-05 NA -- --
CADMIUM 8.05E-01 4.40E-09 1.51E-09 1.25E-05 NA 3.52E-04 --
CHROMIUM 2.20E+01 -- -- 7.50E-05 NA -- --
COBALT 6.39E+00 -- -- 6.00E-02 NA -- --
COPPER 9.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.83E+02 -- -- 9.60E-04 NA -- --
MERCURY 7.91E-01 -- -- 1.00E-04 NA -- --
NICKEL 2.11E+01 -- -- 8.00E-04 NA -- --
SELENIUM 4.76E-01 -- -- 5.00E-03 NA -- --
SILVER 2.50E-01 -- -- 2.00E-04 NA -- --
THALLIUM 1.31E-01 -- -- 6.60E-05 NA -- --
VANADIUM 2.42E+01 -- -- 1.82E-04 NA -- --
ZINC 3.82E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.69E-01 1.20E-07 4.12E-08 NA NA -- --
ACENAPHTHYLENE 5.30E-02 3.77E-08 1.29E-08 NA NA -- --
ANTHRACENE 2.37E-01 1.68E-07 5.77E-08 NA NA -- --
BENZ(A)ANTHRACENE 4.97E-01 3.53E-07 1.21E-07 NA NA -- --
BENZO[A]PYRENE 4.96E-01 3.52E-07 1.21E-07 NA NA -- --
BENZO(B)FLUORANTHENE 6.63E-01 4.71E-07 1.62E-07 NA NA -- --
BENZO(G,H,I)PERYLENE 3.43E-01 2.44E-07 8.36E-08 NA NA -- --
BENZO(K)FLUORANTHENE 2.50E-01 1.78E-07 6.09E-08 NA NA -- --
CHRYSENE 5.69E-01 4.04E-07 1.39E-07 NA NA -- --
DIBENZ[A, H]ANTHRACENE 1.57E-01 1.12E-07 3.82E-08 NA NA -- --
FLUORANTHENE 8.32E-01 5.91E-07 2.03E-07 NA NA -- --
FLUORENE 1.94E-01 1.38E-07 4.73E-08 NA NA -- --
INDENO(1,2,3-CD)PYRENE 3.50E-01 2.49E-07 8.53E-08 NA NA -- --
2-METHYLNAPHTHALENE 1.05E-01 7.46E-08 2.56E-08 NA NA -- --
NAPHTHALENE 1.23E-01 8.74E-08 3.00E-08 NA NA -- --
PHENANTHRENE 1.10E+00 7.82E-07 2.68E-07 NA NA -- --
PYRENE 1.04E+00 7.39E-07 2.53E-07 NA NA -- --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 2.74E-07 9.39E-08 2.00E-02 1.40E-02 1.37E-05 1.31E-09
BUTYLBENZYLPHTHALATE 7.30E-02 3.99E-08 1.37E-08 2.00E-01 NA 2.00E-07 --
CARBAZOLE 1.20E-01 6.56E-08 2.25E-08 NA 2.00E-02 -- 4.50E-10
DIBENZOFURAN 1.65E-01 9.02E-08 3.09E-08 4.00E-03 NA 2.25E-05 --
DIBUTYLPHTHALATE 4.30E-02 2.35E-08 8.06E-09 1.00E-01 NA 2.35E-07 --

Volatiles

2-BUTANONE 1.00E-02 -- -- 6.00E-01 NA -- --
ACETONE 7.00E-01 -- -- 1.00E-01 NA -- --
BENZENE 4.30E-03 -- -- 3.00E-03 5.50E-02 -- --
CARBON DISULFIDE 1.00E-02 -- -- 1.00E-01 NA -- --
TOLUENE 2.20E-03 -- -- 2.00E-01 NA -- --
TRICHLOROETHENE 3.30E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 1.00E-02 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 3.60E-03 4.98E-07
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TABLE K-3 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO INHALATION OF PARTICULATES FROM TOTAL 

SOIL -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Inhalation of Particles from Total Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 24 hr/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 30 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 10,950 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 4.74E-06 1.30E-06 4.45E-07 1.40E-03 NA 9.28E-04 --
ANTIMONY 1.39E-09 3.82E-10 1.31E-10 NA NA -- --
ARSENIC 4.45E-09 1.22E-09 4.18E-10 NA 1.50E+01 -- 6.27E-09
BARIUM 1.42E-07 3.90E-08 1.34E-08 1.40E-04 NA 2.79E-04 --
BERYLLIUM 2.80E-10 7.68E-11 2.63E-11 5.70E-06 8.40E+00 1.35E-05 2.21E-10
CADMIUM 6.10E-10 1.67E-10 5.73E-11 NA 6.30E+00 -- 3.61E-10
CHROMIUM 1.67E-08 4.56E-09 1.56E-09 NA 2.90E+02 -- 4.54E-07
COBALT 4.84E-09 1.33E-09 4.55E-10 NA NA -- --
COPPER 7.37E-08 2.02E-08 6.92E-09 NA NA -- --
MANGANESE 2.14E-07 5.87E-08 2.01E-08 1.40E-05 NA 4.19E-03 --
MERCURY 5.99E-10 1.64E-10 5.63E-11 NA NA -- --
NICKEL 1.60E-08 4.38E-09 1.50E-09 NA NA -- --
SELENIUM 3.61E-10 9.88E-11 3.39E-11 NA NA -- --
SILVER 1.89E-10 5.19E-11 1.78E-11 NA NA -- --
THALLIUM 9.92E-11 2.72E-11 9.32E-12 NA NA -- --
VANADIUM 1.83E-08 5.02E-09 1.72E-09 NA NA -- --
ZINC 2.89E-07 7.93E-08 2.72E-08 NA NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs
ACENAPHTHENE 1.28E-10 3.51E-11 1.20E-11 6.00E-02 NA 5.84E-10 --
ACENAPHTHYLENE 4.02E-11 1.10E-11 3.77E-12 8.60E-04 NA 1.28E-08 --
ANTHRACENE 1.80E-10 4.92E-11 1.69E-11 3.00E-01 NA 1.64E-10 --
BENZ(A)ANTHRACENE 3.77E-10 1.03E-10 3.54E-11 NA 3.10E-01 -- 1.10E-11
BENZO[A]PYRENE 3.76E-10 1.03E-10 3.53E-11 NA 3.10E+00 -- 1.09E-10
BENZO(B)FLUORANTHENE 5.02E-10 1.38E-10 4.72E-11 NA 3.10E-01 -- 1.46E-11
BENZO(G,H,I)PERYLENE 2.60E-10 7.12E-11 2.44E-11 3.00E-02 NA 2.37E-09 --
BENZO(K)FLUORANTHENE 1.89E-10 5.19E-11 1.78E-11 NA 3.10E-02 -- 5.51E-13
CHRYSENE 4.31E-10 1.18E-10 4.05E-11 NA 3.10E-03 -- 1.25E-13
DIBENZ[A, H]ANTHRACENE 1.19E-10 3.26E-11 1.12E-11 NA 3.10E+00 -- 3.46E-11
FLUORANTHENE 6.30E-10 1.73E-10 5.92E-11 4.00E-02 NA 4.32E-09 --
FLUORENE 1.47E-10 4.02E-11 1.38E-11 4.00E-02 NA 1.01E-09 --
INDENO(1,2,3-CD)PYRENE 2.65E-10 7.26E-11 2.49E-11 NA 3.10E-01 -- 7.72E-12
2-METHYLNAPHTHALENE 7.95E-11 2.18E-11 7.47E-12 NA NA -- --
NAPHTHALENE 9.32E-11 2.55E-11 8.75E-12 8.60E-04 NA 2.97E-08 --
PHENANTHRENE 8.33E-10 2.28E-10 7.82E-11 8.60E-04 NA 2.65E-07 --
PYRENE 7.88E-10 2.16E-10 7.40E-11 3.00E-02 NA 7.19E-09 --

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 3.80E-10 1.04E-10 3.56E-11 2.20E-02 NA 4.72E-09 --
BUTYLBENZYLPHTHALATE 5.53E-11 1.51E-11 5.19E-12 2.00E-01 NA 7.57E-11 --
CARBAZOLE 9.09E-11 2.49E-11 8.54E-12 NA 2.00E-02 -- 1.71E-13
DIBENZOFURAN 1.25E-10 3.42E-11 1.17E-11 4.00E-03 NA 8.56E-09 --
DIBUTYLPHTHALATE 3.26E-11 8.92E-12 3.06E-12 1.00E-01 NA 8.92E-11 --

Volatiles
2-BUTANONE 7.58E-12 2.07E-12 7.11E-13 2.90E-01 NA 7.15E-12 --
ACETONE 5.30E-10 1.45E-10 4.98E-11 1.00E-01 NA 1.45E-09 --
BENZENE 3.26E-12 8.92E-13 3.06E-13 1.70E-03 2.70E-02 5.25E-10 8.26E-15
CARBON DISULFIDE 7.58E-12 2.07E-12 7.11E-13 2.00E-01 NA 1.04E-11 --
TOLUENE 1.67E-12 4.56E-13 1.56E-13 1.10E-01 NA 4.15E-12 --
TRICHLOROETHENE 2.50E-12 6.85E-13 2.35E-13 6.00E-03 6.00E-03 1.14E-10 1.41E-15
VINYL CHLORIDE 7.58E-12 2.07E-12 7.11E-13 2.90E-02 3.10E-02 7.15E-11 2.21E-14

Cumulative Risk 5.41E-03 4.61E-07
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TABLE K-4 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURES TO TOTAL SOIL INGESTION -- REASONABLE 

MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Incidental Ingestion of Total Soil

Ingestion Rate = CR 200 mg/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 6.26E+03 8.00E-02 6.86E-03 1.00E+00 NA 8.00E-02 --
ANTIMONY 1.84E+00 2.35E-05 2.02E-06 4.00E-04 NA 5.88E-02 --
ARSENIC 5.88E+00 7.52E-05 6.44E-06 3.00E-04 1.50E+00 2.51E-01 9.67E-06
BARIUM 1.88E+02 2.40E-03 2.06E-04 7.00E-02 NA 3.43E-02 --
BERYLLIUM 3.70E-01 4.73E-06 4.05E-07 2.00E-03 NA 2.37E-03 --
CADMIUM 8.05E-01 1.03E-05 8.82E-07 5.00E-04 NA 2.06E-02 --
CHROMIUM 2.20E+01 2.81E-04 2.41E-05 3.00E-03 NA 9.38E-02 --
COBALT 6.39E+00 8.17E-05 7.00E-06 6.00E-02 NA 1.36E-03 --
COPPER 9.73E+01 1.24E-03 1.07E-04 3.70E-02 NA 3.36E-02 --
MANGANESE 2.83E+02 3.62E-03 3.10E-04 2.40E-02 NA 1.51E-01 --
MERCURY 7.91E-01 1.01E-05 8.67E-07 1.00E-04 NA 1.01E-01 --
NICKEL 2.11E+01 2.70E-04 2.31E-05 2.00E-02 NA 1.35E-02 --
SELENIUM 4.76E-01 6.09E-06 5.22E-07 5.00E-03 NA 1.22E-03 --
SILVER 2.50E-01 3.20E-06 2.74E-07 5.00E-03 NA 6.39E-04 --
THALLIUM 1.31E-01 1.67E-06 1.44E-07 6.60E-05 NA 2.54E-02 --
VANADIUM 2.42E+01 3.09E-04 2.65E-05 7.00E-03 NA 4.42E-02 --
ZINC 3.82E+02 4.88E-03 4.19E-04 3.00E-01 NA 1.63E-02 --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs
ACENAPHTHENE 1.69E-01 2.16E-06 1.85E-07 6.00E-02 NA 3.60E-05 --
ACENAPHTHYLENE 5.30E-02 6.78E-07 5.81E-08 2.00E-02 NA 3.39E-05 --
ANTHRACENE 2.37E-01 3.03E-06 2.60E-07 3.00E-01 NA 1.01E-05 --
BENZ(A)ANTHRACENE 4.97E-01 6.35E-06 5.45E-07 NA 7.30E-01 -- 3.98E-07
BENZO[A]PYRENE 4.96E-01 6.34E-06 5.44E-07 NA 7.30E+00 -- 3.97E-06
BENZO(B)FLUORANTHENE 6.63E-01 8.48E-06 7.27E-07 NA 7.30E-01 -- 5.30E-07
BENZO(G,H,I)PERYLENE 3.43E-01 4.39E-06 3.76E-07 3.00E-02 NA 1.46E-04 --
BENZO(K)FLUORANTHENE 2.50E-01 3.20E-06 2.74E-07 NA 7.30E-02 -- 2.00E-08
CHRYSENE 5.69E-01 7.27E-06 6.24E-07 NA 7.30E-03 -- 4.55E-09
DIBENZ[A, H]ANTHRACENE 1.57E-01 2.01E-06 1.72E-07 NA 7.30E+00 -- 1.26E-06
FLUORANTHENE 8.32E-01 1.06E-05 9.12E-07 4.00E-02 NA 2.66E-04 --
FLUORENE 1.94E-01 2.48E-06 2.13E-07 4.00E-02 NA 6.20E-05 --
INDENO(1,2,3-CD)PYRENE 3.50E-01 4.47E-06 3.84E-07 NA 7.30E-01 -- 2.80E-07
2-METHYLNAPHTHALENE 1.05E-01 1.34E-06 1.15E-07 2.00E-02 NA 6.71E-05 --
NAPHTHALENE 1.23E-01 1.57E-06 1.35E-07 2.00E-02 NA 7.86E-05 --
PHENANTHRENE 1.10E+00 1.41E-05 1.21E-06 2.00E-02 NA 7.03E-04 --
PYRENE 1.04E+00 1.33E-05 1.14E-06 3.00E-02 NA 4.43E-04 --

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 6.41E-06 5.49E-07 2.00E-02 1.40E-02 3.20E-04 7.69E-09
BUTYLBENZYLPHTHALATE 7.30E-02 9.33E-07 8.00E-08 2.00E-01 NA 4.67E-06 --
CARBAZOLE 1.20E-01 1.53E-06 1.32E-07 NA 2.00E-02 -- 2.63E-09
DIBENZOFURAN 1.65E-01 2.11E-06 1.81E-07 4.00E-03 NA 5.27E-04 --
DIBUTYLPHTHALATE 4.30E-02 5.50E-07 4.71E-08 1.00E-01 NA 5.50E-06 --

Volatiles
2-BUTANONE 1.00E-02 1.28E-07 1.10E-08 6.00E-01 NA 2.13E-07 --
ACETONE 7.00E-01 8.95E-06 7.67E-07 1.00E-01 NA 8.95E-05 --
BENZENE 4.30E-03 5.50E-08 4.71E-09 3.00E-03 5.50E-02 1.83E-05 2.59E-10
CARBON DISULFIDE 1.00E-02 1.28E-07 1.10E-08 1.00E-01 NA 1.28E-06 --
TOLUENE 2.20E-03 2.81E-08 2.41E-09 2.00E-01 NA 1.41E-07 --
TRICHLOROETHENE 3.30E-03 4.22E-08 3.62E-09 6.00E-03 1.10E-02 7.03E-06 3.98E-11
VINYL CHLORIDE 1.00E-02 1.28E-07 1.10E-08 3.00E-03 1.50E+00 4.26E-05 1.64E-08

Cumulative Risk 9.31E-01 1.61E-05
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TABLE K-5 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURE TO DERMAL CONTACT WITH TOTAL 

SOIL -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Dermal Contact with Total Soil

Surface Area for Contact = SA 2,800 cm2/event
Adherence Factor = AF 0.2 mg/cm2
Absorption Factor = ABS chemical specific
Exposure Frequency = EF 350 event/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 6.26E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 1.84E+00 -- -- 6.00E-05 NA -- --
ARSENIC 5.88E+00 6.31E-06 5.41E-07 3.00E-04 1.50E+00 2.10E-02 8.12E-07
BARIUM 1.88E+02 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.70E-01 -- -- 1.40E-05 NA -- --
CADMIUM 8.05E-01 2.88E-08 2.47E-09 1.25E-05 NA 2.31E-03 --
CHROMIUM 2.20E+01 -- -- 7.50E-05 NA -- --
COBALT 6.39E+00 -- -- 6.00E-02 NA -- --
COPPER 9.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.83E+02 -- -- 9.60E-04 NA -- --
MERCURY 7.91E-01 -- -- 1.00E-04 NA -- --
NICKEL 2.11E+01 -- -- 8.00E-04 NA -- --
SELENIUM 4.76E-01 -- -- 5.00E-03 NA -- --
SILVER 2.50E-01 -- -- 2.00E-04 NA -- --
THALLIUM 1.31E-01 -- -- 6.60E-05 NA -- --
VANADIUM 2.42E+01 -- -- 1.82E-04 NA -- --
ZINC 3.82E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs
ACENAPHTHENE 1.69E-01 7.87E-07 6.74E-08 NA NA -- --
ACENAPHTHYLENE 5.30E-02 2.47E-07 2.11E-08 NA NA -- --
ANTHRACENE 2.37E-01 1.10E-06 9.45E-08 NA NA -- --
BENZ(A)ANTHRACENE 4.97E-01 2.31E-06 1.98E-07 NA NA -- --
BENZO[A]PYRENE 4.96E-01 2.31E-06 1.98E-07 NA NA -- --
BENZO(B)FLUORANTHENE 6.63E-01 3.09E-06 2.64E-07 NA NA -- --
BENZO(G,H,I)PERYLENE 3.43E-01 1.60E-06 1.37E-07 NA NA -- --
BENZO(K)FLUORANTHENE 2.50E-01 1.16E-06 9.97E-08 NA NA -- --
CHRYSENE 5.69E-01 2.65E-06 2.27E-07 NA NA -- --
DIBENZ[A, H]ANTHRACENE 1.57E-01 7.31E-07 6.26E-08 NA NA -- --
FLUORANTHENE 8.32E-01 3.87E-06 3.32E-07 NA NA -- --
FLUORENE 1.94E-01 9.03E-07 7.74E-08 NA NA -- --
INDENO(1,2,3-CD)PYRENE 3.50E-01 1.63E-06 1.40E-07 NA NA -- --
2-METHYLNAPHTHALENE 1.05E-01 4.89E-07 4.19E-08 NA NA -- --
NAPHTHALENE 1.23E-01 5.72E-07 4.91E-08 NA NA -- --
PHENANTHRENE 1.10E+00 5.12E-06 4.39E-07 NA NA -- --
PYRENE 1.04E+00 4.84E-06 4.15E-07 NA NA -- --

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 1.79E-06 1.54E-07 2.00E-02 1.40E-02 8.97E-05 2.15E-09
BUTYLBENZYLPHTHALATE 7.30E-02 2.61E-07 2.24E-08 2.00E-01 NA 1.31E-06 --
CARBAZOLE 1.20E-01 4.30E-07 3.68E-08 NA 2.00E-02 -- 7.36E-10
DIBENZOFURAN 1.65E-01 5.91E-07 5.06E-08 4.00E-03 NA 1.48E-04 --
DIBUTYLPHTHALATE 4.30E-02 1.54E-07 1.32E-08 1.00E-01 NA 1.54E-06 --

Volatiles
2-BUTANONE 1.00E-02 -- -- 6.00E-01 NA -- --
ACETONE 7.00E-01 -- -- 1.00E-01 NA -- --
BENZENE 4.30E-03 -- -- 3.00E-03 5.50E-02 -- --
CARBON DISULFIDE 1.00E-02 -- -- 1.00E-01 NA -- --
TOLUENE 2.20E-03 -- -- 2.00E-01 NA -- --
TRICHLOROETHENE 3.30E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 1.00E-02 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 2.36E-02 8.15E-07
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TABLE K-6 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR CHILD RESIDENTS DUE TO INHALATION OF PARTICULATES FROM TOTAL SOIL -- 

REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Inhalation of Particles from Total Soil

Inhalation Rate = IR 0.417 m3/hr
Exposure Time = ET 24 hr/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 4.74E-06 3.03E-06 2.60E-07 1.40E-03 NA 2.17E-03 --
ANTIMONY 1.39E-09 8.92E-10 7.64E-11 NA NA -- --
ARSENIC 4.45E-09 2.85E-09 2.44E-10 NA 1.50E+01 -- 3.66E-09
BARIUM 1.42E-07 9.11E-08 7.81E-09 1.40E-04 NA 6.51E-04 --
BERYLLIUM 2.80E-10 1.79E-10 1.54E-11 5.70E-06 8.40E+00 3.15E-05 1.29E-10
CADMIUM 6.10E-10 3.90E-10 3.34E-11 NA 6.30E+00 -- 2.11E-10
CHROMIUM 1.67E-08 1.07E-08 9.14E-10 NA 2.90E+02 -- 2.65E-07
COBALT 4.84E-09 3.10E-09 2.65E-10 NA NA -- --
COPPER 7.37E-08 4.72E-08 4.04E-09 NA NA -- --
MANGANESE 2.14E-07 1.37E-07 1.18E-08 1.40E-05 NA 9.80E-03 --
MERCURY 5.99E-10 3.83E-10 3.29E-11 NA NA -- --
NICKEL 1.60E-08 1.02E-08 8.77E-10 NA NA -- --
SELENIUM 3.61E-10 2.31E-10 1.98E-11 NA NA -- --
SILVER 1.89E-10 1.21E-10 1.04E-11 NA NA -- --
THALLIUM 9.92E-11 6.35E-11 5.44E-12 NA NA -- --
VANADIUM 1.83E-08 1.17E-08 1.01E-09 NA NA -- --
ZINC 2.89E-07 1.85E-07 1.59E-08 NA NA -- --

Page K-6-1



Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs
ACENAPHTHENE 1.28E-10 8.19E-11 7.02E-12 6.00E-02 NA 1.37E-09 --
ACENAPHTHYLENE 4.02E-11 2.57E-11 2.20E-12 8.60E-04 NA 2.99E-08 --
ANTHRACENE 1.80E-10 1.15E-10 9.85E-12 3.00E-01 NA 3.83E-10 --
BENZ(A)ANTHRACENE 3.77E-10 2.41E-10 2.06E-11 NA 3.10E-01 -- 6.40E-12
BENZO[A]PYRENE 3.76E-10 2.40E-10 2.06E-11 NA 3.10E+00 -- 6.39E-11
BENZO(B)FLUORANTHENE 5.02E-10 3.21E-10 2.75E-11 NA 3.10E-01 -- 8.54E-12
BENZO(G,H,I)PERYLENE 2.60E-10 1.66E-10 1.42E-11 3.00E-02 NA 5.54E-09 --
BENZO(K)FLUORANTHENE 1.89E-10 1.21E-10 1.04E-11 NA 3.10E-02 -- 3.22E-13
CHRYSENE 4.31E-10 2.76E-10 2.36E-11 NA 3.10E-03 -- 7.33E-14
DIBENZ[A, H]ANTHRACENE 1.19E-10 7.61E-11 6.52E-12 NA 3.10E+00 -- 2.02E-11
FLUORANTHENE 6.30E-10 4.03E-10 3.46E-11 4.00E-02 NA 1.01E-08 --
FLUORENE 1.47E-10 9.40E-11 8.06E-12 4.00E-02 NA 2.35E-09 --
INDENO(1,2,3-CD)PYRENE 2.65E-10 1.70E-10 1.45E-11 NA 3.10E-01 -- 4.51E-12
2-METHYLNAPHTHALENE 7.95E-11 5.09E-11 4.36E-12 NA NA -- --
NAPHTHALENE 9.32E-11 5.96E-11 5.11E-12 8.60E-04 NA 6.93E-08 --
PHENANTHRENE 8.33E-10 5.33E-10 4.57E-11 8.60E-04 NA 6.20E-07 --
PYRENE 7.88E-10 5.04E-10 4.32E-11 3.00E-02 NA 1.68E-08 --

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 3.80E-10 2.43E-10 2.08E-11 2.20E-02 NA 1.10E-08 --
BUTYLBENZYLPHTHALATE 5.53E-11 3.54E-11 3.03E-12 2.00E-01 NA 1.77E-10 --
CARBAZOLE 9.09E-11 5.82E-11 4.99E-12 NA 2.00E-02 -- 9.97E-14
DIBENZOFURAN 1.25E-10 8.00E-11 6.85E-12 4.00E-03 NA 2.00E-08 --
DIBUTYLPHTHALATE 3.26E-11 2.08E-11 1.79E-12 1.00E-01 NA 2.08E-10 --

Volatiles
2-BUTANONE 7.58E-12 4.85E-12 4.15E-13 2.90E-01 NA 1.67E-11 --
ACETONE 5.30E-10 3.39E-10 2.91E-11 1.00E-01 NA 3.39E-09 --
BENZENE 3.26E-12 2.08E-12 1.79E-13 1.70E-03 2.70E-02 1.23E-09 4.82E-15
CARBON DISULFIDE 7.58E-12 4.85E-12 4.15E-13 2.00E-01 NA 2.42E-11 --
TOLUENE 1.67E-12 1.07E-12 9.14E-14 1.10E-01 NA 9.69E-12 --
TRICHLOROETHENE 2.50E-12 1.60E-12 1.37E-13 6.00E-03 6.00E-03 2.67E-10 8.23E-16
VINYL CHLORIDE 7.58E-12 4.85E-12 4.15E-13 2.90E-02 3.10E-02 1.67E-10 1.29E-14

Cumulative Risk 1.26E-02 2.69E-07
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TABLE K-7 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR RECREATIONAL USERS DUE TO EXPOSURES TO SURFACE SOIL INGESTION -- 

REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Incidental Ingestion of Surface Soil

Ingestion Rate = CR 200 mg/day
Exposure Frequency = EF 141 day/yr
Exposure Duration = ED 9 yr
Body Weight = BW 36 kg
Averaging Time (Noncancer) = AT 3,285 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 6.26E+03 1.34E-02 1.73E-03 1.00E+00 NA 1.34E-02 --
ANTIMONY 1.84E+00 3.95E-06 5.08E-07 4.00E-04 NA 9.87E-03 --
ARSENIC 5.88E+00 1.26E-05 1.62E-06 3.00E-04 1.50E+00 4.21E-02 2.43E-06
BARIUM 1.88E+02 4.03E-04 5.19E-05 7.00E-02 NA 5.76E-03 --
BERYLLIUM 3.70E-01 7.94E-07 1.02E-07 2.00E-03 NA 3.97E-04 --
CADMIUM 8.05E-01 1.73E-06 2.22E-07 5.00E-04 NA 3.46E-03 --
CHROMIUM 2.20E+01 4.72E-05 6.07E-06 3.00E-03 NA 1.57E-02 --
COBALT 6.39E+00 1.37E-05 1.76E-06 6.00E-02 NA 2.29E-04 --
COPPER 9.73E+01 2.09E-04 2.68E-05 3.70E-02 NA 5.64E-03 --
MANGANESE 2.83E+02 6.07E-04 7.81E-05 2.40E-02 NA 2.53E-02 --
MERCURY 7.91E-01 1.70E-06 2.18E-07 1.00E-04 NA 1.70E-02 --
NICKEL 2.11E+01 4.53E-05 5.82E-06 2.00E-02 NA 2.26E-03 --
SELENIUM 4.76E-01 1.02E-06 1.31E-07 5.00E-03 NA 2.04E-04 --
SILVER 2.50E-01 5.37E-07 6.90E-08 5.00E-03 NA 1.07E-04 --
THALLIUM 1.31E-01 2.81E-07 3.61E-08 6.60E-05 NA 4.26E-03 --
VANADIUM 2.42E+01 5.19E-05 6.68E-06 7.00E-03 NA 7.42E-03 --
ZINC 3.82E+02 8.20E-04 1.05E-04 3.00E-01 NA 2.73E-03 --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs
ACENAPHTHENE 1.69E-01 3.63E-07 4.66E-08 6.00E-02 NA 6.04E-06 --
ACENAPHTHYLENE 5.30E-02 1.14E-07 1.46E-08 2.00E-02 NA 5.69E-06 --
ANTHRACENE 2.37E-01 5.09E-07 6.54E-08 3.00E-01 NA 1.70E-06 --
BENZ(A)ANTHRACENE 4.97E-01 1.07E-06 1.37E-07 NA 7.30E-01 -- 1.00E-07
BENZO[A]PYRENE 4.96E-01 1.06E-06 1.37E-07 NA 7.30E+00 -- 9.99E-07
BENZO(B)FLUORANTHENE 6.63E-01 1.42E-06 1.83E-07 NA 7.30E-01 -- 1.34E-07
BENZO(G,H,I)PERYLENE 3.43E-01 7.36E-07 9.46E-08 3.00E-02 NA 2.45E-05 --
BENZO(K)FLUORANTHENE 2.50E-01 5.37E-07 6.90E-08 NA 7.30E-02 -- 5.04E-09
CHRYSENE 5.69E-01 1.22E-06 1.57E-07 NA 7.30E-03 -- 1.15E-09
DIBENZ[A, H]ANTHRACENE 1.57E-01 3.37E-07 4.33E-08 NA 7.30E+00 -- 3.16E-07
FLUORANTHENE 8.32E-01 1.79E-06 2.30E-07 4.00E-02 NA 4.46E-05 --
FLUORENE 1.94E-01 4.16E-07 5.35E-08 4.00E-02 NA 1.04E-05 --
INDENO(1,2,3-CD)PYRENE 3.50E-01 7.51E-07 9.66E-08 NA 7.30E-01 -- 7.05E-08
2-METHYLNAPHTHALENE 1.05E-01 2.25E-07 2.90E-08 2.00E-02 NA 1.13E-05 --
NAPHTHALENE 1.23E-01 2.64E-07 3.39E-08 2.00E-02 NA 1.32E-05 --
PHENANTHRENE 1.10E+00 2.36E-06 3.04E-07 2.00E-02 NA 1.18E-04 --
PYRENE 1.04E+00 2.23E-06 2.87E-07 3.00E-02 NA 7.44E-05 --

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 1.08E-06 1.38E-07 2.00E-02 1.40E-02 5.38E-05 1.94E-09
BUTYLBENZYLPHTHALATE 7.30E-02 1.57E-07 2.01E-08 2.00E-01 NA 7.83E-07 --
CARBAZOLE 1.20E-01 2.58E-07 3.31E-08 NA 2.00E-02 -- 6.62E-10
DIBENZOFURAN 1.65E-01 3.54E-07 4.55E-08 4.00E-03 NA 8.85E-05 --
DIBUTYLPHTHALATE 4.30E-02 9.23E-08 1.19E-08 1.00E-01 NA 9.23E-07 --

Volatiles
2-BUTANONE 1.00E-02 2.15E-08 2.76E-09 6.00E-01 NA 3.58E-08 --
ACETONE 7.00E-01 1.50E-06 1.93E-07 1.00E-01 NA 1.50E-05 --
BENZENE 4.30E-03 9.23E-09 1.19E-09 3.00E-03 5.50E-02 3.08E-06 6.53E-11
CARBON DISULFIDE 1.00E-02 2.15E-08 2.76E-09 1.00E-01 NA 2.15E-07 --
TOLUENE 2.20E-03 4.72E-09 6.07E-10 2.00E-01 NA 2.36E-08 --
TRICHLOROETHENE 3.30E-03 7.08E-09 9.11E-10 6.00E-03 1.10E-02 1.18E-06 1.00E-11
VINYL CHLORIDE 1.00E-02 2.15E-08 2.76E-09 3.00E-03 1.50E+00 7.15E-06 4.14E-09

Cumulative Risk 1.56E-01 4.07E-06
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TABLE K-8 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR RECREATIONAL USERS DUE TO EXPOSURE TO DERMAL CONTACT WITH 

SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Dermal Contact with Surface Soil

Surface Area for Contact = SA 2,900 cm2/event
Adherence Factor = AF 1 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 0 event/yr
Exposure Duration = ED 9 yr
Body Weight = BW 36 kg
Averaging Time (Noncancer) = AT 3,285 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 6.26E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 1.84E+00 -- -- 6.00E-05 NA -- --
ARSENIC 5.88E+00 1.17E-08 1.50E-09 3.00E-04 1.50E+00 3.89E-05 2.25E-09
BARIUM 1.88E+02 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.70E-01 -- -- 1.40E-05 NA -- --
CADMIUM 8.05E-01 5.33E-11 6.85E-12 1.25E-05 NA 4.26E-06 --
CHROMIUM 2.20E+01 -- -- 7.50E-05 NA -- --
COBALT 6.39E+00 -- -- 6.00E-02 NA -- --
COPPER 9.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.83E+02 -- -- 9.60E-04 NA -- --
MERCURY 7.91E-01 -- -- 1.00E-04 NA -- --
NICKEL 2.11E+01 -- -- 8.00E-04 NA -- --
SELENIUM 4.76E-01 -- -- 5.00E-03 NA -- --
SILVER 2.50E-01 -- -- 2.00E-04 NA -- --
THALLIUM 1.31E-01 -- -- 6.60E-05 NA -- --
VANADIUM 2.42E+01 -- -- 1.82E-04 NA -- --
ZINC 3.82E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.69E-01 1.45E-09 1.87E-10 NA NA -- --
ACENAPHTHYLENE 5.30E-02 4.56E-10 5.87E-11 NA NA -- --
ANTHRACENE 2.37E-01 2.04E-09 2.62E-10 NA NA -- --
BENZ(A)ANTHRACENE 4.97E-01 4.28E-09 5.50E-10 NA NA -- --
BENZO[A]PYRENE 4.96E-01 4.27E-09 5.49E-10 NA NA -- --
BENZO(B)FLUORANTHENE 6.63E-01 5.71E-09 7.34E-10 NA NA -- --
BENZO(G,H,I)PERYLENE 3.43E-01 2.95E-09 3.80E-10 NA NA -- --
BENZO(K)FLUORANTHENE 2.50E-01 2.15E-09 2.77E-10 NA NA -- --
CHRYSENE 5.69E-01 4.90E-09 6.30E-10 NA NA -- --
DIBENZ[A, H]ANTHRACENE 1.57E-01 1.35E-09 1.74E-10 NA NA -- --
FLUORANTHENE 8.32E-01 7.16E-09 9.21E-10 NA NA -- --
FLUORENE 1.94E-01 1.67E-09 2.15E-10 NA NA -- --
INDENO(1,2,3-CD)PYRENE 3.50E-01 3.01E-09 3.87E-10 NA NA -- --
2-METHYLNAPHTHALENE 1.05E-01 9.04E-10 1.16E-10 NA NA -- --
NAPHTHALENE 1.23E-01 1.06E-09 1.36E-10 NA NA -- --
PHENANTHRENE 1.10E+00 9.47E-09 1.22E-09 NA NA -- --
PYRENE 1.04E+00 8.95E-09 1.15E-09 NA NA -- --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 3.32E-09 4.26E-10 2.00E-02 1.40E-02 1.66E-07 5.97E-12
BUTYLBENZYLPHTHALATE 7.30E-02 4.83E-10 6.21E-11 2.00E-01 NA 2.42E-09 --
CARBAZOLE 1.20E-01 7.95E-10 1.02E-10 NA 2.00E-02 -- 2.04E-12
DIBENZOFURAN 1.65E-01 1.09E-09 1.40E-10 4.00E-03 NA 2.73E-07 --
DIBUTYLPHTHALATE 4.30E-02 2.85E-10 3.66E-11 1.00E-01 NA 2.85E-09 --

Volatiles

2-BUTANONE 1.00E-02 -- -- 6.00E-01 NA -- --
ACETONE 7.00E-01 -- -- 1.00E-01 NA -- --
BENZENE 4.30E-03 -- -- 3.00E-03 5.50E-02 -- --
CARBON DISULFIDE 1.00E-02 -- -- 1.00E-01 NA -- --
TOLUENE 2.20E-03 -- -- 2.00E-01 NA -- --
TRICHLOROETHENE 3.30E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 1.00E-02 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 4.36E-05 2.26E-09
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TABLE K-9 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR RECREATIONAL USERS DUE TO INHALATION OF 

PARTICULATES FROM SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Inhalation of Particles from Surface Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 10 hr/day
Exposure Frequency = EF 141 day/yr
Exposure Duration = ED 9 yr
Body Weight = BW 36 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 4.74E-06 6.36E-07 5.45E-08 1.40E-03 NA 4.54E-04 --
ANTIMONY 1.39E-09 1.87E-10 1.60E-11 NA NA -- --
ARSENIC 4.45E-09 5.97E-10 5.12E-11 NA 1.50E+01 -- 7.68E-10
BARIUM 1.42E-07 1.91E-08 1.64E-09 1.40E-04 NA 1.36E-04 --
BERYLLIUM 2.80E-10 3.76E-11 3.22E-12 5.70E-06 8.40E+00 6.59E-06 2.71E-11
CADMIUM 6.10E-10 8.18E-11 7.01E-12 NA 6.30E+00 -- 4.42E-11
CHROMIUM 1.67E-08 2.23E-09 1.92E-10 NA 2.90E+02 -- 5.55E-08
COBALT 4.84E-09 6.49E-10 5.56E-11 NA NA -- --
COPPER 7.37E-08 9.88E-09 8.47E-10 NA NA -- --
MANGANESE 2.14E-07 2.87E-08 2.46E-09 1.40E-05 NA 2.05E-03 --
MERCURY 5.99E-10 8.03E-11 6.89E-12 NA NA -- --
NICKEL 1.60E-08 2.14E-09 1.84E-10 NA NA -- --
SELENIUM 3.61E-10 4.83E-11 4.14E-12 NA NA -- --
SILVER 1.89E-10 2.54E-11 2.18E-12 NA NA -- --
THALLIUM 9.92E-11 1.33E-11 1.14E-12 NA NA -- --
VANADIUM 1.83E-08 2.46E-09 2.11E-10 NA NA -- --
ZINC 2.89E-07 3.88E-08 3.33E-09 NA NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs
ACENAPHTHENE 1.28E-10 1.72E-11 1.47E-12 6.00E-02 NA 2.86E-10 --
ACENAPHTHYLENE 4.02E-11 5.38E-12 4.61E-13 8.60E-04 NA 6.26E-09 --
ANTHRACENE 1.80E-10 2.41E-11 2.06E-12 3.00E-01 NA 8.02E-11 --
BENZ(A)ANTHRACENE 3.77E-10 5.05E-11 4.33E-12 NA 3.10E-01 -- 1.34E-12
BENZO[A]PYRENE 3.76E-10 5.04E-11 4.32E-12 NA 3.10E+00 -- 1.34E-11
BENZO(B)FLUORANTHENE 5.02E-10 6.73E-11 5.77E-12 NA 3.10E-01 -- 1.79E-12
BENZO(G,H,I)PERYLENE 2.60E-10 3.48E-11 2.99E-12 3.00E-02 NA 1.16E-09 --
BENZO(K)FLUORANTHENE 1.89E-10 2.54E-11 2.18E-12 NA 3.10E-02 -- 6.75E-14
CHRYSENE 4.31E-10 5.78E-11 4.95E-12 NA 3.10E-03 -- 1.54E-14
DIBENZ[A, H]ANTHRACENE 1.19E-10 1.59E-11 1.37E-12 NA 3.10E+00 -- 4.24E-12
FLUORANTHENE 6.30E-10 8.45E-11 7.24E-12 4.00E-02 NA 2.11E-09 --
FLUORENE 1.47E-10 1.97E-11 1.69E-12 4.00E-02 NA 4.93E-10 --
INDENO(1,2,3-CD)PYRENE 2.65E-10 3.56E-11 3.05E-12 NA 3.10E-01 -- 9.45E-13
2-METHYLNAPHTHALENE 7.95E-11 1.07E-11 9.14E-13 NA NA -- --
NAPHTHALENE 9.32E-11 1.25E-11 1.07E-12 8.60E-04 NA 1.45E-08 --
PHENANTHRENE 8.33E-10 1.12E-10 9.58E-12 8.60E-04 NA 1.30E-07 --
PYRENE 7.88E-10 1.06E-10 9.05E-12 3.00E-02 NA 3.52E-09 --

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 3.80E-10 5.09E-11 4.36E-12 2.20E-02 NA 2.31E-09 --
BUTYLBENZYLPHTHALATE 5.53E-11 7.41E-12 6.36E-13 2.00E-01 NA 3.71E-11 --
CARBAZOLE 9.09E-11 1.22E-11 1.04E-12 NA 2.00E-02 -- 2.09E-14
DIBENZOFURAN 1.25E-10 1.68E-11 1.44E-12 4.00E-03 NA 4.19E-09 --
DIBUTYLPHTHALATE 3.26E-11 4.37E-12 3.74E-13 1.00E-01 NA 4.37E-11 --

Volatiles
2-BUTANONE 7.58E-12 1.02E-12 8.71E-14 2.90E-01 NA 3.50E-12 --
ACETONE 5.30E-10 7.11E-11 6.09E-12 1.00E-01 NA 7.11E-10 --
BENZENE 3.26E-12 4.37E-13 3.74E-14 1.70E-03 2.70E-02 2.57E-10 1.01E-15
CARBON DISULFIDE 7.58E-12 1.02E-12 8.71E-14 2.00E-01 NA 5.08E-12 --
TOLUENE 1.67E-12 2.23E-13 1.92E-14 1.10E-01 NA 2.03E-12 --
TRICHLOROETHENE 2.50E-12 3.35E-13 2.87E-14 6.00E-03 6.00E-03 5.59E-11 1.72E-16
VINYL CHLORIDE 7.58E-12 1.02E-12 8.71E-14 2.90E-02 3.10E-02 3.50E-11 2.70E-15

Cumulative Risk 2.65E-03 5.64E-08
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TABLE K-10 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR COMMERCIAL WORKERS DUE TO EXPOSURES TO SURFACE 

SOIL INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Incidental Ingestion of Surface Soil

Ingestion Rate = CR 50 mg/day
Exposure Frequency = EF 250 day/yr
Exposure Duration = ED 25 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 9,125 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 6.26E+03 3.06E-03 1.09E-03 1.00E+00 NA 3.06E-03 --
ANTIMONY 1.84E+00 9.00E-07 3.21E-07 4.00E-04 NA 2.25E-03 --
ARSENIC 5.88E+00 2.88E-06 1.03E-06 3.00E-04 1.50E+00 9.59E-03 1.54E-06
BARIUM 1.88E+02 9.20E-05 3.28E-05 7.00E-02 NA 1.31E-03 --
BERYLLIUM 3.70E-01 1.81E-07 6.46E-08 2.00E-03 NA 9.05E-05 --
CADMIUM 8.05E-01 3.94E-07 1.41E-07 5.00E-04 NA 7.88E-04 --
CHROMIUM 2.20E+01 1.08E-05 3.84E-06 3.00E-03 NA 3.59E-03 --
COBALT 6.39E+00 3.13E-06 1.12E-06 6.00E-02 NA 5.21E-05 --
COPPER 9.73E+01 4.76E-05 1.70E-05 3.70E-02 NA 1.29E-03 --
MANGANESE 2.83E+02 1.38E-04 4.94E-05 2.40E-02 NA 5.77E-03 --
MERCURY 7.91E-01 3.87E-07 1.38E-07 1.00E-04 NA 3.87E-03 --
NICKEL 2.11E+01 1.03E-05 3.69E-06 2.00E-02 NA 5.16E-04 --
SELENIUM 4.76E-01 2.33E-07 8.32E-08 5.00E-03 NA 4.66E-05 --
SILVER 2.50E-01 1.22E-07 4.37E-08 5.00E-03 NA 2.45E-05 --
THALLIUM 1.31E-01 6.41E-08 2.29E-08 6.60E-05 NA 9.71E-04 --
VANADIUM 2.42E+01 1.18E-05 4.23E-06 7.00E-03 NA 1.69E-03 --
ZINC 3.82E+02 1.87E-04 6.67E-05 3.00E-01 NA 6.23E-04 --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs
ACENAPHTHENE 1.69E-01 8.27E-08 2.95E-08 6.00E-02 NA 1.38E-06 --
ACENAPHTHYLENE 5.30E-02 2.59E-08 9.26E-09 2.00E-02 NA 1.30E-06 --
ANTHRACENE 2.37E-01 1.16E-07 4.14E-08 3.00E-01 NA 3.86E-07 --
BENZ(A)ANTHRACENE 4.97E-01 2.43E-07 8.68E-08 NA 7.30E-01 -- 6.34E-08
BENZO[A]PYRENE 4.96E-01 2.43E-07 8.67E-08 NA 7.30E+00 -- 6.33E-07
BENZO(B)FLUORANTHENE 6.63E-01 3.24E-07 1.16E-07 NA 7.30E-01 -- 8.46E-08
BENZO(G,H,I)PERYLENE 3.43E-01 1.68E-07 5.99E-08 3.00E-02 NA 5.59E-06 --
BENZO(K)FLUORANTHENE 2.50E-01 1.22E-07 4.37E-08 NA 7.30E-02 -- 3.19E-09
CHRYSENE 5.69E-01 2.78E-07 9.94E-08 NA 7.30E-03 -- 7.26E-10
DIBENZ[A, H]ANTHRACENE 1.57E-01 7.68E-08 2.74E-08 NA 7.30E+00 -- 2.00E-07
FLUORANTHENE 8.32E-01 4.07E-07 1.45E-07 4.00E-02 NA 1.02E-05 --
FLUORENE 1.94E-01 9.49E-08 3.39E-08 4.00E-02 NA 2.37E-06 --
INDENO(1,2,3-CD)PYRENE 3.50E-01 1.71E-07 6.12E-08 NA 7.30E-01 -- 4.46E-08
2-METHYLNAPHTHALENE 1.05E-01 5.14E-08 1.83E-08 2.00E-02 NA 2.57E-06 --
NAPHTHALENE 1.23E-01 6.02E-08 2.15E-08 2.00E-02 NA 3.01E-06 --
PHENANTHRENE 1.10E+00 5.38E-07 1.92E-07 2.00E-02 NA 2.69E-05 --
PYRENE 1.04E+00 5.09E-07 1.82E-07 3.00E-02 NA 1.70E-05 --

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 2.45E-07 8.75E-08 2.00E-02 1.40E-02 1.23E-05 1.23E-09
BUTYLBENZYLPHTHALATE 7.30E-02 3.57E-08 1.28E-08 2.00E-01 NA 1.79E-07 --
CARBAZOLE 1.20E-01 5.87E-08 2.10E-08 NA 2.00E-02 -- 4.19E-10
DIBENZOFURAN 1.65E-01 8.07E-08 2.88E-08 4.00E-03 NA 2.02E-05 --
DIBUTYLPHTHALATE 4.30E-02 2.10E-08 7.51E-09 1.00E-01 NA 2.10E-07 --

Volatiles
2-BUTANONE 1.00E-02 4.89E-09 1.75E-09 6.00E-01 NA 8.15E-09 --
ACETONE 7.00E-01 3.42E-07 1.22E-07 1.00E-01 NA 3.42E-06 --
BENZENE 4.30E-03 2.10E-09 7.51E-10 3.00E-03 5.50E-02 7.01E-07 4.13E-11
CARBON DISULFIDE 1.00E-02 4.89E-09 1.75E-09 1.00E-01 NA 4.89E-08 --
TOLUENE 2.20E-03 1.08E-09 3.84E-10 2.00E-01 NA 5.38E-09 --
TRICHLOROETHENE 3.30E-03 1.61E-09 5.77E-10 6.00E-03 1.10E-02 2.69E-07 6.34E-12
VINYL CHLORIDE 1.00E-02 4.89E-09 1.75E-09 3.00E-03 1.50E+00 1.63E-06 2.62E-09

Cumulative Risk 3.56E-02 2.57E-06
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TABLE K-11 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR COMMERCIAL WORKERS DUE TO EXPOSURE TO DERMAL CONTACT WITH SURFACE SOIL -- 

REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Dermal Contact with Surface Soil

Surface Area for Contact = SA 5,700 cm2/event
Adherence Factor = AF 0.1 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 250 event/yr
Exposure Duration = ED 25 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 9,125 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 6.26E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 1.84E+00 -- -- 6.00E-05 NA -- --
ARSENIC 5.88E+00 9.84E-07 3.51E-07 3.00E-04 1.50E+00 3.28E-03 5.27E-07
BARIUM 1.88E+02 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.70E-01 -- -- 1.40E-05 NA -- --
CADMIUM 8.05E-01 4.49E-09 1.60E-09 1.25E-05 NA 3.59E-04 --
CHROMIUM 2.20E+01 -- -- 7.50E-05 NA -- --
COBALT 6.39E+00 -- -- 6.00E-02 NA -- --
COPPER 9.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.83E+02 -- -- 9.60E-04 NA -- --
MERCURY 7.91E-01 -- -- 1.00E-04 NA -- --
NICKEL 2.11E+01 -- -- 8.00E-04 NA -- --
SELENIUM 4.76E-01 -- -- 5.00E-03 NA -- --
SILVER 2.50E-01 -- -- 2.00E-04 NA -- --
THALLIUM 1.31E-01 -- -- 6.60E-05 NA -- --
VANADIUM 2.42E+01 -- -- 1.82E-04 NA -- --
ZINC 3.82E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.69E-01 1.23E-07 4.38E-08 NA NA -- --
ACENAPHTHYLENE 5.30E-02 3.84E-08 1.37E-08 NA NA -- --
ANTHRACENE 2.37E-01 1.72E-07 6.14E-08 NA NA -- --
BENZ(A)ANTHRACENE 4.97E-01 3.60E-07 1.29E-07 NA NA -- --
BENZO[A]PYRENE 4.96E-01 3.60E-07 1.28E-07 NA NA -- --
BENZO(B)FLUORANTHENE 6.63E-01 4.81E-07 1.72E-07 NA NA -- --
BENZO(G,H,I)PERYLENE 3.43E-01 2.49E-07 8.88E-08 NA NA -- --
BENZO(K)FLUORANTHENE 2.50E-01 1.81E-07 6.47E-08 NA NA -- --
CHRYSENE 5.69E-01 4.13E-07 1.47E-07 NA NA -- --
DIBENZ[A, H]ANTHRACENE 1.57E-01 1.14E-07 4.07E-08 NA NA -- --
FLUORANTHENE 8.32E-01 6.03E-07 2.15E-07 NA NA -- --
FLUORENE 1.94E-01 1.41E-07 5.02E-08 NA NA -- --
INDENO(1,2,3-CD)PYRENE 3.50E-01 2.54E-07 9.06E-08 NA NA -- --
2-METHYLNAPHTHALENE 1.05E-01 7.61E-08 2.72E-08 NA NA -- --
NAPHTHALENE 1.23E-01 8.92E-08 3.19E-08 NA NA -- --
PHENANTHRENE 1.10E+00 7.98E-07 2.85E-07 NA NA -- --
PYRENE 1.04E+00 7.54E-07 2.69E-07 NA NA -- --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 2.79E-07 9.98E-08 2.00E-02 1.40E-02 1.40E-05 1.40E-09
BUTYLBENZYLPHTHALATE 7.30E-02 4.07E-08 1.45E-08 2.00E-01 NA 2.04E-07 --
CARBAZOLE 1.20E-01 6.69E-08 2.39E-08 NA 2.00E-02 -- 4.78E-10
DIBENZOFURAN 1.65E-01 9.20E-08 3.29E-08 4.00E-03 NA 2.30E-05 --
DIBUTYLPHTHALATE 4.30E-02 2.40E-08 8.57E-09 1.00E-01 NA 2.40E-07 --

Volatiles

2-BUTANONE 1.00E-02 -- -- 6.00E-01 NA -- --
ACETONE 7.00E-01 -- -- 1.00E-01 NA -- --
BENZENE 4.30E-03 -- -- 3.00E-03 5.50E-02 -- --
CARBON DISULFIDE 1.00E-02 -- -- 1.00E-01 NA -- --
TOLUENE 2.20E-03 -- -- 2.00E-01 NA -- --
TRICHLOROETHENE 3.30E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 1.00E-02 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 3.68E-03 5.29E-07
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TABLE K-12 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR COMMERCIAL WORKERS DUE TO INHALATION OF PARTICULATES FROM 

SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Inhalation of Particles from Surface Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 8 hr/day
Exposure Frequency = EF 250 day/yr
Exposure Duration = ED 25 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 9,125 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 4.74E-06 3.09E-07 1.10E-07 1.40E-03 NA 2.21E-04 --
ANTIMONY 1.39E-09 9.09E-11 3.25E-11 NA NA -- --
ARSENIC 4.45E-09 2.90E-10 1.04E-10 NA 1.50E+01 -- 1.56E-09
BARIUM 1.42E-07 9.29E-09 3.32E-09 1.40E-04 NA 6.63E-05 --
BERYLLIUM 2.80E-10 1.83E-11 6.53E-12 5.70E-06 8.40E+00 3.21E-06 5.48E-11
CADMIUM 6.10E-10 3.98E-11 1.42E-11 NA 6.30E+00 -- 8.95E-11
CHROMIUM 1.67E-08 1.09E-09 3.88E-10 NA 2.90E+02 -- 1.13E-07
COBALT 4.84E-09 3.16E-10 1.13E-10 NA NA -- --
COPPER 7.37E-08 4.81E-09 1.72E-09 NA NA -- --
MANGANESE 2.14E-07 1.40E-08 4.99E-09 1.40E-05 NA 9.99E-04 --
MERCURY 5.99E-10 3.91E-11 1.40E-11 NA NA -- --
NICKEL 1.60E-08 1.04E-09 3.72E-10 NA NA -- --
SELENIUM 3.61E-10 2.35E-11 8.40E-12 NA NA -- --
SILVER 1.89E-10 1.23E-11 4.41E-12 NA NA -- --
THALLIUM 9.92E-11 6.47E-12 2.31E-12 NA NA -- --
VANADIUM 1.83E-08 1.20E-09 4.27E-10 NA NA -- --
ZINC 2.89E-07 1.89E-08 6.74E-09 NA NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.28E-10 8.35E-12 2.98E-12 6.00E-02 NA 1.39E-10 --
ACENAPHTHYLENE 4.02E-11 2.62E-12 9.35E-13 8.60E-04 NA 3.04E-09 --
ANTHRACENE 1.80E-10 1.17E-11 4.18E-12 3.00E-01 NA 3.90E-11 --
BENZ(A)ANTHRACENE 3.77E-10 2.46E-11 8.77E-12 NA 3.10E-01 -- 2.72E-12
BENZO[A]PYRENE 3.76E-10 2.45E-11 8.75E-12 NA 3.10E+00 -- 2.71E-11
BENZO(B)FLUORANTHENE 5.02E-10 3.28E-11 1.17E-11 NA 3.10E-01 -- 3.63E-12
BENZO(G,H,I)PERYLENE 2.60E-10 1.69E-11 6.05E-12 3.00E-02 NA 5.65E-10 --
BENZO(K)FLUORANTHENE 1.89E-10 1.23E-11 4.41E-12 NA 3.10E-02 -- 1.37E-13
CHRYSENE 4.31E-10 2.81E-11 1.00E-11 NA 3.10E-03 -- 3.11E-14
DIBENZ[A, H]ANTHRACENE 1.19E-10 7.76E-12 2.77E-12 NA 3.10E+00 -- 8.59E-12
FLUORANTHENE 6.30E-10 4.11E-11 1.47E-11 4.00E-02 NA 1.03E-09 --
FLUORENE 1.47E-10 9.58E-12 3.42E-12 4.00E-02 NA 2.40E-10 --
INDENO(1,2,3-CD)PYRENE 2.65E-10 1.73E-11 6.17E-12 NA 3.10E-01 -- 1.91E-12
2-METHYLNAPHTHALENE 7.95E-11 5.19E-12 1.85E-12 NA NA -- --
NAPHTHALENE 9.32E-11 6.08E-12 2.17E-12 8.60E-04 NA 7.07E-09 --
PHENANTHRENE 8.33E-10 5.43E-11 1.94E-11 8.60E-04 NA 6.32E-08 --
PYRENE 7.88E-10 5.14E-11 1.83E-11 3.00E-02 NA 1.71E-09 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 3.80E-10 2.47E-11 8.84E-12 2.20E-02 NA 1.12E-09 --
BUTYLBENZYLPHTHALATE 5.53E-11 3.61E-12 1.29E-12 2.00E-01 NA 1.80E-11 --
CARBAZOLE 9.09E-11 5.93E-12 2.12E-12 NA 2.00E-02 -- 4.23E-14
DIBENZOFURAN 1.25E-10 8.15E-12 2.91E-12 4.00E-03 NA 2.04E-09 --
DIBUTYLPHTHALATE 3.26E-11 2.12E-12 7.59E-13 1.00E-01 NA 2.12E-11 --

Volatiles

2-BUTANONE 7.58E-12 4.94E-13 1.76E-13 2.90E-01 NA 1.70E-12 --
ACETONE 5.30E-10 3.46E-11 1.23E-11 1.00E-01 NA 3.46E-10 --
BENZENE 3.26E-12 2.12E-13 7.59E-14 1.70E-03 2.70E-02 1.25E-10 2.05E-15
CARBON DISULFIDE 7.58E-12 4.94E-13 1.76E-13 2.00E-01 NA 2.47E-12 --
TOLUENE 1.67E-12 1.09E-13 3.88E-14 1.10E-01 NA 9.88E-13 --
TRICHLOROETHENE 2.50E-12 1.63E-13 5.82E-14 6.00E-03 6.00E-03 2.72E-11 3.49E-16
VINYL CHLORIDE 7.58E-12 4.94E-13 1.76E-13 2.90E-02 3.10E-02 1.70E-11 5.47E-15

Cumulative Risk 1.29E-03 1.14E-07
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TABLE K-13 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CONSTRUCTION WORKERS DUE TO EXPOSURES TO TOTAL SOIL 

INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Incidental Ingestion of Total Soil

Ingestion Rate = CR 480 mg/day
Exposure Frequency = EF 150 day/yr
Exposure Duration = ED 1 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 365 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 6.26E+03 1.76E-02 2.52E-04 1.00E+00 NA 1.76E-02 --
ANTIMONY 1.84E+00 5.19E-06 7.41E-08 4.00E-04 NA 1.30E-02 --
ARSENIC 5.88E+00 1.66E-05 2.37E-07 3.00E-04 1.50E+00 5.52E-02 3.55E-07
BARIUM 1.88E+02 5.30E-04 7.57E-06 7.00E-02 NA 7.57E-03 --
BERYLLIUM 3.70E-01 1.04E-06 1.49E-08 2.00E-03 NA 5.21E-04 --
CADMIUM 8.05E-01 2.27E-06 3.24E-08 5.00E-04 NA 4.54E-03 --
CHROMIUM 2.20E+01 6.20E-05 8.86E-07 3.00E-03 NA 2.07E-02 --
COBALT 6.39E+00 1.80E-05 2.57E-07 6.00E-02 NA 3.00E-04 --
COPPER 9.73E+01 2.74E-04 3.92E-06 3.70E-02 NA 7.41E-03 --
MANGANESE 2.83E+02 7.97E-04 1.14E-05 2.40E-02 NA 3.32E-02 --
MERCURY 7.91E-01 2.23E-06 3.18E-08 1.00E-04 NA 2.23E-02 --
NICKEL 2.11E+01 5.95E-05 8.49E-07 2.00E-02 NA 2.97E-03 --
SELENIUM 4.76E-01 1.34E-06 1.92E-08 5.00E-03 NA 2.68E-04 --
SILVER 2.50E-01 7.05E-07 1.01E-08 5.00E-03 NA 1.41E-04 --
THALLIUM 1.31E-01 3.69E-07 5.27E-09 6.60E-05 NA 5.59E-03 --
VANADIUM 2.42E+01 6.82E-05 9.74E-07 7.00E-03 NA 9.74E-03 --
ZINC 3.82E+02 1.08E-03 1.54E-05 3.00E-01 NA 3.59E-03 --

Page K-13-1



Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs
ACENAPHTHENE 1.69E-01 4.76E-07 6.80E-09 6.00E-02 NA 7.94E-06 --
ACENAPHTHYLENE 5.30E-02 1.49E-07 2.13E-09 2.00E-02 NA 7.47E-06 --
ANTHRACENE 2.37E-01 6.68E-07 9.54E-09 3.00E-01 NA 2.23E-06 --
BENZ(A)ANTHRACENE 4.97E-01 1.40E-06 2.00E-08 NA 7.30E-01 -- 1.46E-08
BENZO[A]PYRENE 4.96E-01 1.40E-06 2.00E-08 NA 7.30E+00 -- 1.46E-07
BENZO(B)FLUORANTHENE 6.63E-01 1.87E-06 2.67E-08 NA 7.30E-01 -- 1.95E-08
BENZO(G,H,I)PERYLENE 3.43E-01 9.67E-07 1.38E-08 3.00E-02 NA 3.22E-05 --
BENZO(K)FLUORANTHENE 2.50E-01 7.05E-07 1.01E-08 NA 7.30E-02 -- 7.35E-10
CHRYSENE 5.69E-01 1.60E-06 2.29E-08 NA 7.30E-03 -- 1.67E-10
DIBENZ[A, H]ANTHRACENE 1.57E-01 4.42E-07 6.32E-09 NA 7.30E+00 -- 4.61E-08
FLUORANTHENE 8.32E-01 2.34E-06 3.35E-08 4.00E-02 NA 5.86E-05 --
FLUORENE 1.94E-01 5.47E-07 7.81E-09 4.00E-02 NA 1.37E-05 --
INDENO(1,2,3-CD)PYRENE 3.50E-01 9.86E-07 1.41E-08 NA 7.30E-01 -- 1.03E-08
2-METHYLNAPHTHALENE 1.05E-01 2.96E-07 4.23E-09 2.00E-02 NA 1.48E-05 --
NAPHTHALENE 1.23E-01 3.47E-07 4.95E-09 2.00E-02 NA 1.73E-05 --
PHENANTHRENE 1.10E+00 3.10E-06 4.43E-08 2.00E-02 NA 1.55E-04 --
PYRENE 1.04E+00 2.93E-06 4.19E-08 3.00E-02 NA 9.77E-05 --

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 1.41E-06 2.02E-08 2.00E-02 1.40E-02 7.06E-05 2.82E-10
BUTYLBENZYLPHTHALATE 7.30E-02 2.06E-07 2.94E-09 2.00E-01 NA 1.03E-06 --
CARBAZOLE 1.20E-01 3.38E-07 4.83E-09 NA 2.00E-02 -- 9.66E-11
DIBENZOFURAN 1.65E-01 4.65E-07 6.64E-09 4.00E-03 NA 1.16E-04 --
DIBUTYLPHTHALATE 4.30E-02 1.21E-07 1.73E-09 1.00E-01 NA 1.21E-06 --

Volatiles
2-BUTANONE 1.00E-02 2.82E-08 4.03E-10 6.00E-01 NA 4.70E-08 --
ACETONE 7.00E-01 1.97E-06 2.82E-08 1.00E-01 NA 1.97E-05 --
BENZENE 4.30E-03 1.21E-08 1.73E-10 3.00E-03 5.50E-02 4.04E-06 9.52E-12
CARBON DISULFIDE 1.00E-02 2.82E-08 4.03E-10 1.00E-01 NA 2.82E-07 --
TOLUENE 2.20E-03 6.20E-09 8.86E-11 2.00E-01 NA 3.10E-08 --
TRICHLOROETHENE 3.30E-03 9.30E-09 1.33E-10 6.00E-03 1.10E-02 1.55E-06 1.46E-12
VINYL CHLORIDE 1.00E-02 2.82E-08 4.03E-10 3.00E-03 1.50E+00 9.39E-06 6.04E-10

Cumulative Risk 2.05E-01 5.93E-07
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TABLE K-14 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR CONSTRUCTION WORKER DUE TO EXPOSURE TO DERMAL CONTACT WITH 

TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Dermal Contact with Total Soil

Surface Area for Contact = SA 3,300 cm2/event
Adherence Factor = AF 0.3 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 150 event/yr
Exposure Duration = ED 1 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 365 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 6.26E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 1.84E+00 -- -- 6.00E-05 NA -- --
ARSENIC 5.88E+00 1.03E-06 1.46E-08 3.00E-04 1.50E+00 3.42E-03 2.20E-08
BARIUM 1.88E+02 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.70E-01 -- -- 1.40E-05 NA -- --
CADMIUM 8.05E-01 4.68E-09 6.68E-11 1.25E-05 NA 3.74E-04 --
CHROMIUM 2.20E+01 -- -- 7.50E-05 NA -- --
COBALT 6.39E+00 -- -- 6.00E-02 NA -- --
COPPER 9.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.83E+02 -- -- 9.60E-04 NA -- --
MERCURY 7.91E-01 -- -- 1.00E-04 NA -- --
NICKEL 2.11E+01 -- -- 8.00E-04 NA -- --
SELENIUM 4.76E-01 -- -- 5.00E-03 NA -- --
SILVER 2.50E-01 -- -- 2.00E-04 NA -- --
THALLIUM 1.31E-01 -- -- 6.60E-05 NA -- --
VANADIUM 2.42E+01 -- -- 1.82E-04 NA -- --
ZINC 3.82E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs
ACENAPHTHENE 1.69E-01 1.28E-07 1.82E-09 NA NA -- --
ACENAPHTHYLENE 5.30E-02 4.00E-08 5.72E-10 NA NA -- --
ANTHRACENE 2.37E-01 1.79E-07 2.56E-09 NA NA -- --
BENZ(A)ANTHRACENE 4.97E-01 3.76E-07 5.36E-09 NA NA -- --
BENZO[A]PYRENE 4.96E-01 3.75E-07 5.35E-09 NA NA -- --
BENZO(B)FLUORANTHENE 6.63E-01 5.01E-07 7.16E-09 NA NA -- --
BENZO(G,H,I)PERYLENE 3.43E-01 2.59E-07 3.70E-09 NA NA -- --
BENZO(K)FLUORANTHENE 2.50E-01 1.89E-07 2.70E-09 NA NA -- --
CHRYSENE 5.69E-01 4.30E-07 6.14E-09 NA NA -- --
DIBENZ[A, H]ANTHRACENE 1.57E-01 1.19E-07 1.69E-09 NA NA -- --
FLUORANTHENE 8.32E-01 6.29E-07 8.98E-09 NA NA -- --
FLUORENE 1.94E-01 1.47E-07 2.09E-09 NA NA -- --
INDENO(1,2,3-CD)PYRENE 3.50E-01 2.64E-07 3.78E-09 NA NA -- --
2-METHYLNAPHTHALENE 1.05E-01 7.93E-08 1.13E-09 NA NA -- --
NAPHTHALENE 1.23E-01 9.29E-08 1.33E-09 NA NA -- --
PHENANTHRENE 1.10E+00 8.31E-07 1.19E-08 NA NA -- --
PYRENE 1.04E+00 7.86E-07 1.12E-08 NA NA -- --

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 5.01E-01 2.91E-07 4.16E-09 2.00E-02 1.40E-02 1.46E-05 5.82E-11
BUTYLBENZYLPHTHALATE 7.30E-02 4.24E-08 6.06E-10 2.00E-01 NA 2.12E-07 --
CARBAZOLE 1.20E-01 6.97E-08 9.96E-10 NA 2.00E-02 -- 1.99E-11
DIBENZOFURAN 1.65E-01 9.59E-08 1.37E-09 4.00E-03 NA 2.40E-05 --
DIBUTYLPHTHALATE 4.30E-02 2.50E-08 3.57E-10 1.00E-01 NA 2.50E-07 --

Volatiles
2-BUTANONE 1.00E-02 -- -- 6.00E-01 NA -- --
ACETONE 7.00E-01 -- -- 1.00E-01 NA -- --
BENZENE 4.30E-03 -- -- 3.00E-03 5.50E-02 -- --
CARBON DISULFIDE 1.00E-02 -- -- 1.00E-01 NA -- --
TOLUENE 2.20E-03 -- -- 2.00E-01 NA -- --
TRICHLOROETHENE 3.30E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 1.00E-02 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 3.83E-03 2.20E-08
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TABLE K-15 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR CONSTRUCTION WORKERS DUE TO INHALATION OF PARTICULATES FROM TOTAL SOIL -- 

REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area
* RME- Inhalation of Particles from Total Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 8 hr/day
Exposure Frequency = EF 150 day/yr
Exposure Duration = ED 1 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 365 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 4.74E-06 1.86E-07 2.65E-09 1.40E-03 NA 1.33E-04 --
ANTIMONY 1.39E-09 5.45E-11 7.79E-13 NA NA -- --
ARSENIC 4.45E-09 1.74E-10 2.49E-12 NA 1.50E+01 -- 3.73E-11
BARIUM 1.42E-07 5.57E-09 7.96E-11 1.40E-04 NA 3.98E-05 --
BERYLLIUM 2.80E-10 1.10E-11 1.57E-13 5.70E-06 8.40E+00 1.92E-06 1.32E-12
CADMIUM 6.10E-10 2.39E-11 3.41E-13 NA 6.30E+00 -- 2.15E-12
CHROMIUM 1.67E-08 6.52E-10 9.32E-12 NA 2.90E+02 -- 2.70E-09
COBALT 4.84E-09 1.89E-10 2.71E-12 NA NA -- --
COPPER 7.37E-08 2.88E-09 4.12E-11 NA NA -- --
MANGANESE 2.14E-07 8.39E-09 1.20E-10 1.40E-05 NA 5.99E-04 --
MERCURY 5.99E-10 2.34E-11 3.35E-13 NA NA -- --
NICKEL 1.60E-08 6.25E-10 8.93E-12 NA NA -- --
SELENIUM 3.61E-10 1.41E-11 2.02E-13 NA NA -- --
SILVER 1.89E-10 7.41E-12 1.06E-13 NA NA -- --
THALLIUM 9.92E-11 3.88E-12 5.55E-14 NA NA -- --
VANADIUM 1.83E-08 7.17E-10 1.02E-11 NA NA -- --
ZINC 2.89E-07 1.13E-08 1.62E-10 NA NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.28E-10 5.01E-12 7.16E-14 6.00E-02 NA 8.35E-11 --
ACENAPHTHYLENE 4.02E-11 1.57E-12 2.24E-14 8.60E-04 NA 1.83E-09 --
ANTHRACENE 1.80E-10 7.02E-12 1.00E-13 3.00E-01 NA 2.34E-11 --
BENZ(A)ANTHRACENE 3.77E-10 1.47E-11 2.10E-13 NA 3.10E-01 -- 6.52E-14
BENZO[A]PYRENE 3.76E-10 1.47E-11 2.10E-13 NA 3.10E+00 -- 6.51E-13
BENZO(B)FLUORANTHENE 5.02E-10 1.97E-11 2.81E-13 NA 3.10E-01 -- 8.70E-14
BENZO(G,H,I)PERYLENE 2.60E-10 1.02E-11 1.45E-13 3.00E-02 NA 3.39E-10 --
BENZO(K)FLUORANTHENE 1.89E-10 7.41E-12 1.06E-13 NA 3.10E-02 -- 3.28E-15
CHRYSENE 4.31E-10 1.69E-11 2.41E-13 NA 3.10E-03 -- 7.47E-16
DIBENZ[A, H]ANTHRACENE 1.19E-10 4.65E-12 6.65E-14 NA 3.10E+00 -- 2.06E-13
FLUORANTHENE 6.30E-10 2.47E-11 3.52E-13 4.00E-02 NA 6.16E-10 --
FLUORENE 1.47E-10 5.75E-12 8.21E-14 4.00E-02 NA 1.44E-10 --
INDENO(1,2,3-CD)PYRENE 2.65E-10 1.04E-11 1.48E-13 NA 3.10E-01 -- 4.59E-14
2-METHYLNAPHTHALENE 7.95E-11 3.11E-12 4.45E-14 NA NA -- --
NAPHTHALENE 9.32E-11 3.65E-12 5.21E-14 8.60E-04 NA 4.24E-09 --
PHENANTHRENE 8.33E-10 3.26E-11 4.66E-13 8.60E-04 NA 3.79E-08 --
PYRENE 7.88E-10 3.08E-11 4.40E-13 3.00E-02 NA 1.03E-09 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 3.80E-10 1.48E-11 2.12E-13 2.20E-02 NA 6.75E-10 --
BUTYLBENZYLPHTHALATE 5.53E-11 2.16E-12 3.09E-14 2.00E-01 NA 1.08E-11 --
CARBAZOLE 9.09E-11 3.56E-12 5.08E-14 NA 2.00E-02 -- 1.02E-15
DIBENZOFURAN 1.25E-10 4.89E-12 6.99E-14 4.00E-03 NA 1.22E-09 --
DIBUTYLPHTHALATE 3.26E-11 1.27E-12 1.82E-14 1.00E-01 NA 1.27E-11 --

Volatiles

2-BUTANONE 7.58E-12 2.96E-13 4.23E-15 2.90E-01 NA 1.02E-12 --
ACETONE 5.30E-10 2.07E-11 2.96E-13 1.00E-01 NA 2.07E-10 --
BENZENE 3.26E-12 1.27E-13 1.82E-15 1.70E-03 2.70E-02 7.50E-11 4.92E-17
CARBON DISULFIDE 7.58E-12 2.96E-13 4.23E-15 2.00E-01 NA 1.48E-12 --
TOLUENE 1.67E-12 6.52E-14 9.32E-16 1.10E-01 NA 5.93E-13 --
TRICHLOROETHENE 2.50E-12 9.78E-14 1.40E-15 6.00E-03 6.00E-03 1.63E-11 8.38E-18
VINYL CHLORIDE 7.58E-12 2.96E-13 4.23E-15 2.90E-02 3.10E-02 1.02E-11 1.31E-16

Cumulative Risk 7.73E-04 2.74E-09
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TABLE K-16 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURES TO 
VEGETABLE INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area

Determine Daily intake of COPC from produce:
Iag = [((Pd + Pv + Pr) * Crag) + (Pr * CRpp) + (Prbg * CRbg)] * Fag

Iag = Daily intake of COPC from produce in mg/kg-day (dry weight).
Pd = Above ground exposed produce concentration due to direct deposition onto plant surface in mg/kg.
Pv = Aboveground exposed produce concentration due to air-to-plant transfer in mg/kg.
Pr = Aboveground exposed and protected produce concetration due to root uptake in mg/kg.

Pr bg = Belowground produce concentration due to root uptake in mg/kg.
CRag = Consumption rate of exposed aboveground produce in kg/kg-day.

Adult = 0.0003 kg/kg-day
Child = 0.00042 kg/kg-day

CRpp = Consumption rate of protected aboveground produce in kg/kg-day.
Adult = 0.00057 kg/kg-day
Child = 0.00077 kg/kg-day

CRbg = Consumption rate of belowground produce in kg/kg-day.
Adult = 0.00014 kg/kg-day
Child = 0.00022 kg/kg-day

Fag = Fraction of produce that is contaminated (unitless).
Adult Resident = 0.25
Child Resident = 0.25

Exposure Frequency = EF 60 day/yr
Exposure Duration = ED 24 yr

Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Iag * EF * ED / (AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern
Conc in plant (dw) 

aboveground (mg/kg)
Conc in plant (dw) 

belowground (mg/kg)
Protected Vegetative Conc in 

Plant (dw) (mg/kg)
Daily COPC Intake 

(Iag) (mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk
PAHs

ACENAPHTHENE 3.35E-02 9.26E-01 3.35E-02 3.97E-05 6.52E-06 2.24E-06 6.00E-02 NA 1.09E-04 --
ACENAPHTHYLENE 9.12E-03 9.12E-03 9.12E-03 2.30E-06 3.78E-07 1.30E-07 2.00E-02 NA 1.89E-05 --
ANTHRACENE 2.39E-02 6.54E-03 2.39E-02 5.44E-06 8.93E-07 3.06E-07 3.00E-01 NA 2.98E-06 --
BENZ[A]ANTHRACENE 1.00E-02 1.05E-02 1.00E-02 2.55E-06 4.19E-07 1.44E-07 NA 7.30E-01 -- 1.05E-07
BENZO[A]PYRENE 5.51E-03 6.25E-03 5.51E-03 1.42E-06 2.33E-07 7.98E-08 NA 7.30E+00 -- 5.83E-07
BENZO[B]FLUORANTHENE 6.68E-03 1.10E-02 6.68E-03 1.84E-06 3.02E-07 1.04E-07 NA 7.30E-01 -- 7.56E-08
BENZO[G,H,I]PERYLENE 2.09E-03 2.09E-03 2.09E-03 5.28E-07 8.67E-08 2.97E-08 3.00E-02 NA 2.89E-06 --
BENZO[K]FLUORANTHENE 2.53E-03 4.15E-03 2.53E-03 6.94E-07 1.14E-07 3.91E-08 NA 7.30E-02 -- 2.86E-09
CHRYSENE 1.06E-02 1.17E-02 1.06E-02 2.72E-06 4.47E-07 1.53E-07 NA 7.30E-03 -- 1.12E-09
DIBENZ[A,H]ANTHRACENE 9.99E-04 2.25E-03 9.99E-04 2.96E-07 4.86E-08 1.67E-08 NA 7.30E+00 -- 1.22E-07
FLUORANTHENE 3.71E-02 3.24E-02 3.71E-02 9.21E-06 1.51E-06 5.19E-07 4.00E-02 NA 3.78E-05 --
FLUORENE 2.93E-02 9.62E-03 2.93E-02 6.71E-06 1.10E-06 3.78E-07 4.00E-02 NA 2.76E-05 --
INDENO[1,2,3-C,D]PYRENE 1.37E-03 4.17E-03 1.37E-03 4.43E-07 7.28E-08 2.49E-08 NA 7.30E-01 -- 1.82E-08
2-METHYLNAPHTHALENE 4.57E-02 8.64E-01 4.57E-02 4.02E-05 6.60E-06 2.26E-06 2.00E-02 NA 3.30E-04 --
NAPHTHALENE 5.35E-02 1.01E+00 5.35E-02 4.71E-05 7.74E-06 2.65E-06 2.00E-02 NA 3.87E-04 --
PHENANTHRENE 9.99E-02 1.64E-02 9.99E-02 2.23E-05 3.67E-06 1.26E-06 2.00E-02 NA 1.83E-04 --
PYRENE 5.18E-02 2.54E-02 5.18E-02 1.22E-05 2.00E-06 6.85E-07 3.00E-02 NA 6.66E-05 --
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Chemical of Concern
Conc in plant (dw) 

aboveground (mg/kg)
Conc in plant (dw) 

belowground (mg/kg)
Protected Vegetative Conc in 

Plant (dw) (mg/kg)
Daily COPC Intake 

(Iag) (mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk
SEMIVOLATILES

BIS(2-ETHYLHEXYL)PHTHALATE 1.90E-02 1.07E-02 1.90E-02 4.51E-06 7.42E-07 2.54E-07 2.00E-02 1.40E-02 3.71E-05 3.56E-09
BUTYLBENZYLPHTHALATE 7.96E-03 3.12E-03 7.96E-03 1.84E-06 3.02E-07 1.04E-07 2.00E-01 NA 1.51E-06 --
CARBAZOLE 3.29E-02 3.29E-02 3.29E-02 8.30E-06 1.37E-06 4.68E-07 NA 2.00E-02 -- 9.36E-09
DIBENZOFURAN 2.66E-02 2.66E-02 2.66E-02 6.70E-06 1.10E-06 3.78E-07 4.00E-03 NA 2.76E-04 --
DIBUTYLPHTHALATE 3.11E-03 2.76E-02 3.11E-03 1.64E-06 2.70E-07 9.27E-08 1.00E-01 NA 2.70E-06 --

VOLATILES
2-BUTANONE 2.67E-01 2.86E+00 2.67E-01 1.58E-04 2.60E-05 8.91E-06 6.00E-01 NA 4.33E-05 --
ACETONE 3.64E+01 4.76E+02 3.64E+01 2.46E-02 4.04E-03 1.39E-03 1.00E-01 NA 4.04E-02 --
BENZENE 9.68E-03 1.15E-01 9.68E-03 6.12E-06 1.01E-06 3.45E-07 3.00E-03 5.50E-02 3.35E-04 1.90E-08
CARBON DISULFIDE 2.70E-02 2.79E-01 2.70E-02 1.56E-05 2.57E-06 8.81E-07 1.00E-01 NA 2.57E-05 --
TOLUENE 2.44E-03 5.13E-02 2.44E-03 2.33E-06 3.82E-07 1.31E-07 2.00E-01 NA 1.91E-06 --
TRICHLOROETHENE 5.02E-03 7.00E-02 5.02E-03 3.54E-06 5.82E-07 1.99E-07 6.00E-03 1.10E-02 9.70E-05 2.19E-09
VINYL CHLORIDE 8.42E-02 7.29E-01 8.42E-02 4.38E-05 7.20E-06 2.47E-06 3.00E-03 1.50E+00 2.40E-03 3.71E-06

METALS
ALUMINUM 2.50E+01 2.50E+01 4.07E+00 3.33E-03 5.48E-04 1.88E-04 1.00E+00 NA 5.48E-04 --
ANTIMONY 5.87E-02 5.52E-02 5.87E-02 1.47E-05 2.42E-06 8.28E-07 4.00E-04 NA 6.04E-03 --
ARSENIC 3.72E-02 4.70E-02 3.72E-02 9.74E-06 1.60E-06 5.49E-07 3.00E-04 1.50E+00 5.34E-03 8.24E-07
BARIUM 6.05E+00 2.82E+00 6.05E+00 1.42E-03 2.33E-04 7.98E-05 7.00E-02 NA 3.32E-03 --
BERYLLIUM 9.55E-04 5.55E-04 9.55E-04 2.27E-07 3.73E-08 1.28E-08 2.00E-03 NA 1.87E-05 --
CADMIUM 1.01E-01 5.15E-02 1.01E-01 2.37E-05 3.89E-06 1.34E-06 5.00E-04 NA 7.79E-03 --
CHROMIUM 1.07E-01 9.90E-02 1.07E-01 2.68E-05 4.41E-06 1.51E-06 3.00E-03 NA 1.47E-03 --
COBALT 1.28E-01 1.28E-01 4.47E-02 2.04E-05 3.36E-06 1.15E-06 6.00E-02 NA 5.60E-05 --
COPPER 1.19E+01 1.19E+01 1.19E+01 2.99E-03 4.92E-04 1.69E-04 3.70E-02 NA 1.33E-02 --
LEAD 6.01E+00 3.98E+00 6.01E+00 1.45E-03 2.38E-04 8.15E-05 NA NA -- --
MANGANESE 7.08E+01 7.08E+01 1.42E+01 9.80E-03 1.61E-03 5.52E-04 2.40E-02 NA 6.71E-02 --
MERCURY 1.15E-02 2.85E-02 1.15E-02 3.49E-06 5.74E-07 1.97E-07 1.00E-04 NA 5.74E-03 --
NICKEL 1.96E-01 1.69E-01 1.96E-01 4.86E-05 7.99E-06 2.74E-06 2.00E-02 NA 4.00E-04 --
SELENIUM 7.62E-03 9.28E-03 7.62E-03 1.98E-06 3.26E-07 1.12E-07 5.00E-03 NA 6.51E-05 --
SILVER 3.45E-02 2.50E-02 3.45E-02 8.38E-06 1.38E-06 4.72E-07 5.00E-03 NA 2.75E-04 --
THALLIUM 1.12E-04 5.24E-05 1.12E-04 2.63E-08 4.32E-09 1.48E-09 6.60E-05 NA 6.55E-05 --
VANADIUM 1.33E-01 1.33E-01 7.26E-02 2.50E-05 4.11E-06 1.41E-06 7.00E-03 NA 5.87E-04 --
ZINC 1.76E+01 1.68E+01 1.76E+01 4.41E-03 7.25E-04 2.49E-04 3.00E-01 NA 2.42E-03 --
Cumulative Risk 1.59E-01 5.47E-06
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TABLE K-17 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURES TO 
VEGETABLE INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Fill Area

Determine Daily intake of COPC from produce:
Iag = [((Pd + Pv + Pr) * Crag) + (Pr * CRpp) + (Prbg * CRbg)] * Fag

Iag = Daily intake of COPC from produce in mg/kg-day (dry weight).
Pd = Above ground exposed produce concentration due to direct deposition onto plant surface in mg/kg.
Pv = Aboveground exposed produce concentration due to air-to-plant transfer in mg/kg.
Pr = Aboveground exposed and protected produce concetration due to root uptake in mg/kg.

Pr bg = Belowground produce concentration due to root uptake in mg/kg.
CRag = Consumption rate of exposed aboveground produce in kg/kg-day.

Adult = 0.0003 kg/kg-day
Child = 0.00042 kg/kg-day

CRpp = Consumption rate of protected aboveground produce in kg/kg-day.
Adult = 0.00057 kg/kg-day
Child = 0.00077 kg/kg-day

CRbg = Consumption rate of belowground produce in kg/kg-day.
Adult = 0.00014 kg/kg-day
Child = 0.00022 kg/kg-day

Fag = Fraction of produce that is contaminated (unitless).
Adult Resident = 0.25
Child Resident = 0.25

Exposure Frequency = EF 60 day/yr
Exposure Duration = ED 6 yr

Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Iag * EF * ED / (AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern
Conc in plant (dw) 

aboveground (mg/kg)
Conc in plant (dw) belowground 

(mg/kg)

Protected Vegetative 
Conc in Plant (dw) 

(mg/kg)
Daily COPC Intake (Iag) 

(mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk
PAHs

ACENAPHTHENE 3.35E-02 9.26E-01 3.35E-02 6.09E-05 1.00E-05 8.58E-07 6.00E-02 NA 1.67E-04 --
ACENAPHTHYLENE 9.12E-03 9.12E-03 9.12E-03 3.21E-06 5.28E-07 4.53E-08 2.00E-02 NA 2.64E-05 --
ANTHRACENE 2.39E-02 6.54E-03 2.39E-02 7.48E-06 1.23E-06 1.05E-07 3.00E-01 NA 4.10E-06 --
BENZ[A]ANTHRACENE 1.00E-02 1.05E-02 1.00E-02 3.56E-06 5.86E-07 5.02E-08 NA 7.30E-01 -- 3.67E-08
BENZO[A]PYRENE 5.51E-03 6.25E-03 5.51E-03 1.98E-06 3.26E-07 2.79E-08 NA 7.30E+00 -- 2.04E-07
BENZO[B]FLUORANTHENE 6.68E-03 1.10E-02 6.68E-03 2.59E-06 4.26E-07 3.65E-08 NA 7.30E-01 -- 2.67E-08
BENZO[G,H,I]PERYLENE 2.09E-03 2.09E-03 2.09E-03 7.37E-07 1.21E-07 1.04E-08 3.00E-02 NA 4.04E-06 --
BENZO[K]FLUORANTHENE 2.53E-03 4.15E-03 2.53E-03 9.79E-07 1.61E-07 1.38E-08 NA 7.30E-02 -- 1.01E-09
CHRYSENE 1.06E-02 1.17E-02 1.06E-02 3.80E-06 6.25E-07 5.35E-08 NA 7.30E-03 -- 3.91E-10
DIBENZ[A,H]ANTHRACENE 9.99E-04 2.25E-03 9.99E-04 4.21E-07 6.91E-08 5.93E-09 NA 7.30E+00 -- 4.33E-08
FLUORANTHENE 3.71E-02 3.24E-02 3.71E-02 1.28E-05 2.11E-06 1.81E-07 4.00E-02 NA 5.27E-05 --
FLUORENE 2.93E-02 9.62E-03 2.93E-02 9.24E-06 1.52E-06 1.30E-07 4.00E-02 NA 3.80E-05 --
INDENO[1,2,3-C,D]PYRENE 1.37E-03 4.17E-03 1.37E-03 6.35E-07 1.04E-07 8.95E-09 NA 7.30E-01 -- 6.53E-09
2-METHYLNAPHTHALENE 4.57E-02 8.64E-01 4.57E-02 6.11E-05 1.00E-05 8.61E-07 2.00E-02 NA 5.02E-04 --
NAPHTHALENE 5.35E-02 1.01E+00 5.35E-02 7.16E-05 1.18E-05 1.01E-06 2.00E-02 NA 5.88E-04 --
PHENANTHRENE 9.99E-02 1.64E-02 9.99E-02 3.06E-05 5.03E-06 4.31E-07 2.00E-02 NA 2.52E-04 --
PYRENE 5.18E-02 2.54E-02 5.18E-02 1.68E-05 2.76E-06 2.37E-07 3.00E-02 NA 9.21E-05 --
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Chemical of Concern
Conc in plant (dw) 

aboveground (mg/kg)
Conc in plant (dw) belowground 

(mg/kg)

Protected Vegetative 
Conc in Plant (dw) 

(mg/kg)
Daily COPC Intake (Iag) 

(mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk
SEMIVOLATILES

BIS(2-ETHYLHEXYL)PHTHALATE 1.90E-02 1.07E-02 1.90E-02 6.25E-06 1.03E-06 8.81E-08 2.00E-02 1.40E-02 5.14E-05 1.23E-09
BUTYLBENZYLPHTHALATE 7.96E-03 3.12E-03 7.96E-03 2.54E-06 4.17E-07 3.58E-08 2.00E-01 NA 2.09E-06 --
CARBAZOLE 3.29E-02 3.29E-02 3.29E-02 1.16E-05 1.91E-06 1.63E-07 NA 2.00E-02 -- 3.27E-09
DIBENZOFURAN 2.66E-02 2.66E-02 2.66E-02 9.36E-06 1.54E-06 1.32E-07 4.00E-03 NA 3.85E-04 --
DIBUTYLPHTHALATE 3.11E-03 2.76E-02 3.11E-03 2.45E-06 4.02E-07 3.45E-08 1.00E-01 NA 4.02E-06 --

VOLATILES
2-BUTANONE 2.67E-01 2.86E+00 2.67E-01 2.37E-04 3.89E-05 3.34E-06 6.00E-01 NA 6.49E-05 --
ACETONE 3.64E+01 4.76E+02 3.64E+01 3.70E-02 6.08E-03 5.21E-04 1.00E-01 NA 6.08E-02 --
BENZENE 9.68E-03 1.15E-01 9.68E-03 9.19E-06 1.51E-06 1.30E-07 3.00E-03 5.50E-02 5.04E-04 7.12E-09
CARBON DISULFIDE 2.70E-02 2.79E-01 2.70E-02 2.34E-05 3.84E-06 3.29E-07 1.00E-01 NA 3.84E-05 --
TOLUENE 2.44E-03 5.13E-02 2.44E-03 3.55E-06 5.83E-07 5.00E-08 2.00E-01 NA 2.91E-06 --
TRICHLOROETHENE 5.02E-03 7.00E-02 5.02E-03 5.34E-06 8.78E-07 7.52E-08 6.00E-03 1.10E-02 1.46E-04 8.28E-10
VINYL CHLORIDE 8.42E-02 7.29E-01 8.42E-02 6.51E-05 1.07E-05 9.18E-07 3.00E-03 1.50E+00 3.57E-03 1.38E-06

METALS
ALUMINUM 2.50E+01 2.50E+01 4.07E+00 4.79E-03 7.87E-04 6.75E-05 1.00E+00 NA 7.87E-04 --
ANTIMONY 5.87E-02 5.52E-02 5.87E-02 2.05E-05 3.37E-06 2.89E-07 4.00E-04 NA 8.42E-03 --
ARSENIC 3.72E-02 4.70E-02 3.72E-02 1.37E-05 2.25E-06 1.92E-07 3.00E-04 1.50E+00 7.49E-03 2.89E-07
BARIUM 6.05E+00 2.82E+00 6.05E+00 1.96E-03 3.22E-04 2.76E-05 7.00E-02 NA 4.59E-03 --
BERYLLIUM 9.55E-04 5.55E-04 9.55E-04 3.15E-07 5.17E-08 4.43E-09 2.00E-03 NA 2.59E-05 --
CADMIUM 1.01E-01 5.15E-02 1.01E-01 3.28E-05 5.39E-06 4.62E-07 5.00E-04 NA 1.08E-02 --
CHROMIUM 1.07E-01 9.90E-02 1.07E-01 3.74E-05 6.15E-06 5.27E-07 3.00E-03 NA 2.05E-03 --
COBALT 1.28E-01 1.28E-01 4.47E-02 2.91E-05 4.78E-06 4.09E-07 6.00E-02 NA 7.96E-05 --
COPPER 1.19E+01 1.19E+01 1.19E+01 4.18E-03 6.87E-04 5.89E-05 3.70E-02 NA 1.86E-02 --
LEAD 6.01E+00 3.98E+00 6.01E+00 2.01E-03 3.30E-04 2.83E-05 NA NA -- --
MANGANESE 7.08E+01 7.08E+01 1.42E+01 1.40E-02 2.31E-03 1.98E-04 2.40E-02 NA 9.62E-02 --
MERCURY 1.15E-02 2.85E-02 1.15E-02 4.98E-06 8.18E-07 7.01E-08 1.00E-04 NA 8.18E-03 --
NICKEL 1.96E-01 1.69E-01 1.96E-01 6.77E-05 1.11E-05 9.54E-07 2.00E-02 NA 5.57E-04 --
SELENIUM 7.62E-03 9.28E-03 7.62E-03 2.78E-06 4.56E-07 3.91E-08 5.00E-03 NA 9.13E-05 --
SILVER 3.45E-02 2.50E-02 3.45E-02 1.16E-05 1.91E-06 1.64E-07 5.00E-03 NA 3.83E-04 --
THALLIUM 1.12E-04 5.24E-05 1.12E-04 3.63E-08 5.97E-09 5.12E-10 6.60E-05 NA 9.05E-05 --
VANADIUM 1.33E-01 1.33E-01 7.26E-02 3.53E-05 5.80E-06 4.97E-07 7.00E-03 NA 8.28E-04 --
ZINC 1.76E+01 1.68E+01 1.76E+01 6.15E-03 1.01E-03 8.67E-05 3.00E-01 NA 3.37E-03 --
Cumulative Risk 2.30E-01 2.00E-06
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Appendix L

Risk Assessment Calculations
Other Area



TABLE L-1 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURES TO TOTAL SOIL INGESTION -- 

REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Incidental Ingestion of Total Soil

Ingestion Rate = CR 100 mg/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 24 yr for cancer 30 yr for noncancer
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 10,950 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 7.56E+03 1.04E-02 3.55E-03 1.00E+00 NA 1.04E-02 --
ANTIMONY 6.95E-01 9.52E-07 3.26E-07 4.00E-04 NA 2.38E-03 --
ARSENIC 5.69E+00 7.79E-06 2.67E-06 3.00E-04 1.50E+00 2.60E-02 4.01E-06
BARIUM 8.35E+01 1.14E-04 3.92E-05 7.00E-02 NA 1.63E-03 --
BERYLLIUM 3.18E-01 4.36E-07 1.49E-07 2.00E-03 NA 2.18E-04 --
CADMIUM 3.37E-01 4.62E-07 1.58E-07 5.00E-04 NA 9.23E-04 --
CHROMIUM 1.91E+01 2.62E-05 8.97E-06 3.00E-03 NA 8.72E-03 --
COBALT 6.78E+00 9.29E-06 3.18E-06 6.00E-02 NA 1.55E-04 --
COPPER 4.73E+01 6.48E-05 2.22E-05 3.70E-02 NA 1.75E-03 --
LEAD 2.28E+02 3.12E-04 1.07E-04 NA NA -- --
MERCURY 1.03E+00 1.41E-06 4.84E-07 1.00E-04 NA 1.41E-02 --
NICKEL 1.65E+01 2.26E-05 7.75E-06 2.00E-02 NA 1.13E-03 --
SELENIUM 5.85E-01 8.01E-07 2.75E-07 5.00E-03 NA 1.60E-04 --
SILVER 2.14E-01 2.93E-07 1.01E-07 5.00E-03 NA 5.86E-05 --
THALLIUM 9.93E-02 1.36E-07 4.66E-08 6.60E-05 NA 2.06E-03 --
VANADIUM 2.79E+01 3.82E-05 1.31E-05 7.00E-03 NA 5.46E-03 --
ZINC 1.21E+02 1.66E-04 5.68E-05 3.00E-01 NA 5.53E-04 --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 1.92E-07 6.58E-08 6.00E-02 NA 3.20E-06 --
ACENAPHTHYLENE 2.42E-01 3.32E-07 1.14E-07 2.00E-02 NA 1.66E-05 --
ANTHRACENE 1.42E-01 1.95E-07 6.67E-08 3.00E-01 NA 6.48E-07 --
BENZ(A)ANTHRACENE 6.54E-01 8.96E-07 3.07E-07 NA 7.30E-01 -- 2.24E-07
BENZO[A]PYRENE 8.77E-01 1.20E-06 4.12E-07 NA 7.30E+00 -- 3.01E-06
BENZO(B)FLUORANTHENE 1.29E+00 1.77E-06 6.06E-07 NA 7.30E-01 -- 4.42E-07
BENZO(G,H,I)PERYLENE 5.69E-01 7.79E-07 2.67E-07 3.00E-02 NA 2.60E-05 --
BENZO(K)FLUORANTHENE 4.30E-01 5.89E-07 2.02E-07 NA 7.30E-02 -- 1.47E-08
CHRYSENE 8.25E-01 1.13E-06 3.87E-07 NA 7.30E-03 -- 2.83E-09
DIBENZ[A, H]ANTHRACENE 2.04E-01 2.79E-07 9.58E-08 NA 7.30E+00 -- 6.99E-07
FLUORANTHENE 1.11E+00 1.52E-06 5.21E-07 4.00E-02 NA 3.80E-05 --
FLUORENE 1.56E-01 2.14E-07 7.33E-08 4.00E-02 NA 5.34E-06 --
INDENO(1,2,3-CD)PYRENE 6.13E-01 8.40E-07 2.88E-07 NA 7.30E-01 -- 2.10E-07
2-METHYLNAPHTHALENE 1.39E-01 1.90E-07 6.53E-08 2.00E-02 NA 9.52E-06 --
NAPHTHALENE 1.26E-01 1.73E-07 5.92E-08 2.00E-02 NA 8.63E-06 --
PHENANTHRENE 4.50E-01 6.16E-07 2.11E-07 2.00E-02 NA 3.08E-05 --
PYRENE 1.32E+00 1.81E-06 6.20E-07 3.00E-02 NA 6.03E-05 --

Pesticides/PCBs

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 5.75E-06 1.97E-06 2.00E-02 1.40E-02 2.88E-04 2.76E-08
BUTYLBENZYLPHTHALATE 1.15E-01 1.58E-07 5.40E-08 2.00E-01 NA 7.88E-07 --
CARBAZOLE 1.58E-01 2.16E-07 7.42E-08 NA 2.00E-02 -- 1.48E-09
2-CHLOROPHENOL 2.11E-01 2.89E-07 9.91E-08 5.00E-03 NA 5.78E-05 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 2.86E-07 9.82E-08 NA NA -- --
DIBENZOFURAN 1.56E-01 2.14E-07 7.33E-08 4.00E-03 NA 5.34E-05 --
DIBUTYLPHTHALATE 6.60E-02 9.04E-08 3.10E-08 1.00E-01 NA 9.04E-07 --
DIOCTYLPHTHALATE 2.01E-01 2.75E-07 9.44E-08 2.00E-02 NA 1.38E-05 --
1,2,4-TRICHLOROBENZENE 0.00E+00 0.00E+00 0.00E+00 1.00E-02 NA 0.00E+00 --

Volatiles

2-BUTANONE 4.00E-03 5.48E-09 1.88E-09 6.00E-01 NA 9.13E-09 --
ACETONE 7.29E-02 9.99E-08 3.42E-08 1.00E-01 NA 9.99E-07 --
BENZENE 2.86E-03 3.92E-09 1.34E-09 3.00E-03 5.50E-02 1.31E-06 7.39E-11
BROMODICHLOROMETHANE 0.00E+00 0.00E+00 0.00E+00 2.00E-02 6.20E-02 0.00E+00 0.00E+00
ETHYLBENZENE 2.53E-03 3.47E-09 1.19E-09 1.00E-01 NA 3.47E-08 --
M&P XYLENES 0.00E+00 0.00E+00 0.00E+00 2.00E+00 NA 0.00E+00 --
VINYL CHLORIDE 4.37E-03 5.99E-09 2.05E-09 3.00E-03 1.50E+00 2.00E-06 3.08E-09

Cumulative Risk 9.34E-02 8.64E-06
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TABLE L-2 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURE TO DERMAL CONTACT WITH TOTAL SOIL -- 

REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Dermal Contact with Total Soil

Surface Area for Contact = SA 5,700 cm2/event
Adherence Factor = AF 0.07 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 350 event/yr
Exposure Duration = ED 30 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 10,950 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 7.56E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 6.95E-01 -- -- 6.00E-05 NA -- --
ARSENIC 5.69E+00 9.33E-07 3.20E-07 3.00E-04 1.50E+00 3.11E-03 4.80E-07
BARIUM 8.35E+01 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.18E-01 -- -- 1.40E-05 NA -- --
CADMIUM 3.37E-01 1.84E-09 6.32E-10 1.25E-05 NA 1.47E-04 --
CHROMIUM 1.91E+01 -- -- 7.50E-05 NA -- --
COBALT 6.78E+00 -- -- 6.00E-02 NA -- --
COPPER 4.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.99E+02 -- -- 9.60E-04 NA -- --
MERCURY 1.03E+00 -- -- 1.00E-04 NA -- --
NICKEL 1.65E+01 -- -- 8.00E-04 NA -- --
SELENIUM 5.85E-01 -- -- 5.00E-03 NA -- --
SILVER 2.14E-01 -- -- 2.00E-04 NA -- --
THALLIUM 9.93E-02 -- -- 6.60E-05 NA -- --
VANADIUM 2.79E+01 -- -- 1.82E-04 NA -- --
ZINC 1.21E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 9.95E-08 3.41E-08 NA NA -- --
ACENAPHTHYLENE 2.42E-01 1.72E-07 5.90E-08 NA NA -- --
ANTHRACENE 1.42E-01 1.01E-07 3.46E-08 NA NA -- --
BENZ(A)ANTHRACENE 6.54E-01 4.65E-07 1.59E-07 NA NA -- --
BENZO[A]PYRENE 8.77E-01 6.23E-07 2.14E-07 NA NA -- --
BENZO(B)FLUORANTHENE 1.29E+00 9.17E-07 3.14E-07 NA NA -- --
BENZO(G,H,I)PERYLENE 5.69E-01 4.04E-07 1.39E-07 NA NA -- --
BENZO(K)FLUORANTHENE 4.30E-01 3.06E-07 1.05E-07 NA NA -- --
CHRYSENE 8.25E-01 5.86E-07 2.01E-07 NA NA -- --
DIBENZ[A, H]ANTHRACENE 2.04E-01 1.45E-07 4.97E-08 NA NA -- --
FLUORANTHENE 1.11E+00 7.89E-07 2.70E-07 NA NA -- --
FLUORENE 1.56E-01 1.11E-07 3.80E-08 NA NA -- --
INDENO(1,2,3-CD)PYRENE 6.13E-01 4.36E-07 1.49E-07 NA NA -- --
2-METHYLNAPHTHALENE 1.39E-01 9.88E-08 3.39E-08 NA NA -- --
NAPHTHALENE 1.26E-01 8.95E-08 3.07E-08 NA NA -- --
PHENANTHRENE 4.50E-01 3.20E-07 1.10E-07 NA NA -- --
PYRENE 1.32E+00 9.38E-07 3.22E-07 NA NA -- --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 2.30E-06 7.87E-07 2.00E-02 1.40E-02 1.15E-04 1.10E-08
BUTYLBENZYLPHTHALATE 1.15E-01 6.29E-08 2.16E-08 2.00E-01 NA 3.14E-07 --
CARBAZOLE 1.58E-01 8.64E-08 2.96E-08 NA 2.00E-02 -- 5.92E-10
2-CHLOROPHENOL 2.11E-01 1.15E-07 3.95E-08 5.00E-03 NA 2.31E-05 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 1.14E-07 3.92E-08 NA NA -- --
DIBENZOFURAN 1.56E-01 8.53E-08 2.92E-08 4.00E-03 NA 2.13E-05 --
DIBUTYLPHTHALATE 6.60E-02 3.61E-08 1.24E-08 1.00E-01 NA 3.61E-07 --
DIOCTYLPHTHALATE 2.01E-01 1.10E-07 3.77E-08 2.00E-02 NA 5.49E-06 --
4-METHYLPHENOL 5.50E-02 3.01E-08 1.03E-08 5.00E-03 NA 6.01E-06 --

Volatiles

2-BUTANONE 4.00E-03 -- -- 6.00E-01 NA -- --
ACETONE 7.29E-02 -- -- 1.00E-01 NA -- --
BENZENE 2.86E-03 -- -- 3.00E-03 5.50E-02 -- --
CHLOROFORM 1.10E-03 -- -- 1.00E-02 6.10E-03 -- --
ETHYLBENZENE 2.53E-03 -- -- 1.00E-01 NA -- --
TRICHLOROETHENE 2.20E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 4.37E-03 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 3.43E-03 4.91E-07
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TABLE L-3 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO INHALATION OF 

PARTICULATES FROM TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Inhalation of Particles from Total Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 24 hr/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 30 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 10,950 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 5.73E-06 1.57E-06 5.38E-07 1.40E-03 NA 1.12E-03 --
ANTIMONY 5.27E-10 1.44E-10 4.94E-11 NA NA -- --
ARSENIC 4.31E-09 1.18E-09 4.05E-10 NA 1.50E+01 -- 6.07E-09
BARIUM 6.33E-08 1.73E-08 5.94E-09 1.40E-04 NA 1.24E-04 --
BERYLLIUM 2.41E-10 6.60E-11 2.26E-11 5.70E-06 8.40E+00 1.16E-05 1.90E-10
CADMIUM 2.55E-10 6.99E-11 2.40E-11 NA 6.30E+00 -- 1.51E-10
CHROMIUM 1.45E-08 3.96E-09 1.36E-09 NA 2.90E+02 -- 3.94E-07
COBALT 5.14E-09 1.41E-09 4.82E-10 NA NA -- --
COPPER 3.58E-08 9.81E-09 3.36E-09 NA NA -- --
MANGANESE 2.27E-07 6.20E-08 2.13E-08 1.40E-05 NA 4.43E-03 --
MERCURY 7.80E-10 2.14E-10 7.33E-11 NA NA -- --
NICKEL 1.25E-08 3.42E-09 1.17E-09 NA NA -- --
SELENIUM 4.43E-10 1.21E-10 4.16E-11 NA NA -- --
SILVER 1.62E-10 4.44E-11 1.52E-11 NA NA -- --
THALLIUM 7.52E-11 2.06E-11 7.06E-12 NA NA -- --
VANADIUM 2.11E-08 5.79E-09 1.98E-09 NA NA -- --
ZINC 9.17E-08 2.51E-08 8.61E-09 NA NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.06E-10 2.90E-11 9.96E-12 6.00E-02 NA 4.84E-10 --
ACENAPHTHYLENE 1.83E-10 5.02E-11 1.72E-11 8.60E-04 NA 5.84E-08 --
ANTHRACENE 1.08E-10 2.95E-11 1.01E-11 3.00E-01 NA 9.82E-11 --
BENZ(A)ANTHRACENE 4.95E-10 1.36E-10 4.65E-11 NA 3.10E-01 -- 1.44E-11
BENZO[A]PYRENE 6.64E-10 1.82E-10 6.24E-11 NA 3.10E+00 -- 1.93E-10
BENZO(B)FLUORANTHENE 9.77E-10 2.68E-10 9.18E-11 NA 3.10E-01 -- 2.84E-11
BENZO(G,H,I)PERYLENE 4.31E-10 1.18E-10 4.05E-11 3.00E-02 NA 3.94E-09 --
BENZO(K)FLUORANTHENE 3.26E-10 8.92E-11 3.06E-11 NA 3.10E-02 -- 9.48E-13
CHRYSENE 6.25E-10 1.71E-10 5.87E-11 NA 3.10E-03 -- 1.82E-13
DIBENZ[A, H]ANTHRACENE 1.55E-10 4.23E-11 1.45E-11 NA 3.10E+00 -- 4.50E-11
FLUORANTHENE 8.41E-10 2.30E-10 7.90E-11 4.00E-02 NA 5.76E-09 --
FLUORENE 1.18E-10 3.24E-11 1.11E-11 4.00E-02 NA 8.09E-10 --
INDENO(1,2,3-CD)PYRENE 4.64E-10 1.27E-10 4.36E-11 NA 3.10E-01 -- 1.35E-11
2-METHYLNAPHTHALENE 1.05E-10 2.88E-11 9.89E-12 NA NA -- --
NAPHTHALENE 9.55E-11 2.61E-11 8.96E-12 8.60E-04 NA 3.04E-08 --
PHENANTHRENE 3.41E-10 9.34E-11 3.20E-11 8.60E-04 NA 1.09E-07 --
PYRENE 1.00E-09 2.74E-10 9.39E-11 3.00E-02 NA 9.13E-09 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 3.18E-09 8.71E-10 2.99E-10 2.20E-02 NA 3.96E-08 --
BUTYLBENZYLPHTHALATE 8.71E-11 2.39E-11 8.18E-12 2.00E-01 NA 1.19E-10 --
CARBAZOLE 1.20E-10 3.28E-11 1.12E-11 NA 2.00E-02 -- 2.25E-13
2-CHLOROPHENOL 1.60E-10 4.38E-11 1.50E-11 5.00E-03 NA 8.76E-09 --
4-CHLOROPHENYL PHENYL ETHER 1.58E-10 4.34E-11 1.49E-11 NA NA -- --
DIBENZOFURAN 1.18E-10 3.24E-11 1.11E-11 4.00E-03 NA 8.09E-09 --
DIBUTYLPHTHALATE 5.00E-11 1.37E-11 4.69E-12 1.00E-01 NA 1.37E-10 --
DIOCTYLPHTHALATE 1.52E-10 4.17E-11 1.43E-11 2.00E-02 NA 2.09E-09 --
4-METHYLPHENOL 4.17E-11 1.14E-11 3.91E-12 5.00E-03 NA 2.28E-09 --

Volatiles

2-BUTANONE 3.03E-12 8.30E-13 2.85E-13 2.90E-01 NA 2.86E-12 --
ACETONE 5.52E-11 1.51E-11 5.19E-12 1.00E-01 NA 1.51E-10 --
BENZENE 2.17E-12 5.93E-13 2.03E-13 1.70E-03 2.70E-02 3.49E-10 5.49E-15
CHLOROFORM 8.33E-13 2.28E-13 7.82E-14 8.60E-05 8.05E-02 2.65E-09 6.30E-15
ETHYLBENZENE 1.92E-12 5.25E-13 1.80E-13 2.90E-01 NA 1.81E-12 --
TRICHLOROETHENE 1.67E-12 4.56E-13 1.56E-13 6.00E-03 6.00E-03 7.61E-11 9.39E-16
VINYL CHLORIDE 3.31E-12 9.07E-13 3.11E-13 2.90E-02 3.10E-02 3.13E-11 9.64E-15

Cumulative Risk 5.69E-03 4.01E-07
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TABLE L-4 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURES TO TOTAL SOIL 

INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Incidental Ingestion of Total Soil

Ingestion Rate = CR 200 mg/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 7.56E+03 9.67E-02 8.28E-03 1.00E+00 NA 9.67E-02 --
ANTIMONY 6.95E-01 8.89E-06 7.62E-07 4.00E-04 NA 2.22E-02 --
ARSENIC 5.69E+00 7.27E-05 6.24E-06 3.00E-04 1.50E+00 2.42E-01 9.35E-06
BARIUM 8.35E+01 1.07E-03 9.15E-05 7.00E-02 NA 1.53E-02 --
BERYLLIUM 3.18E-01 4.07E-06 3.48E-07 2.00E-03 NA 2.03E-03 --
CADMIUM 3.37E-01 4.31E-06 3.69E-07 5.00E-04 NA 8.62E-03 --
CHROMIUM 1.91E+01 2.44E-04 2.09E-05 3.00E-03 NA 8.14E-02 --
COBALT 6.78E+00 8.67E-05 7.43E-06 6.00E-02 NA 1.44E-03 --
COPPER 4.73E+01 6.05E-04 5.18E-05 3.70E-02 NA 1.63E-02 --
MANGANESE 2.99E+02 3.82E-03 3.28E-04 2.40E-02 NA 1.59E-01 --
MERCURY 1.03E+00 1.32E-05 1.13E-06 1.00E-04 NA 1.32E-01 --
NICKEL 1.65E+01 2.11E-04 1.81E-05 2.00E-02 NA 1.05E-02 --
SELENIUM 5.85E-01 7.48E-06 6.41E-07 5.00E-03 NA 1.50E-03 --
SILVER 2.14E-01 2.74E-06 2.35E-07 5.00E-03 NA 5.47E-04 --
THALLIUM 9.93E-02 1.27E-06 1.09E-07 6.60E-05 NA 1.92E-02 --
VANADIUM 2.79E+01 3.57E-04 3.06E-05 7.00E-03 NA 5.10E-02 --
ZINC 1.21E+02 1.55E-03 1.33E-04 3.00E-01 NA 5.16E-03 --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 1.79E-06 1.53E-07 6.00E-02 NA 2.98E-05 --
ACENAPHTHYLENE 2.42E-01 3.09E-06 2.65E-07 2.00E-02 NA 1.55E-04 --
ANTHRACENE 1.42E-01 1.82E-06 1.56E-07 3.00E-01 NA 6.05E-06 --
BENZ(A)ANTHRACENE 6.54E-01 8.36E-06 7.17E-07 NA 7.30E-01 -- 5.23E-07
BENZO[A]PYRENE 8.77E-01 1.12E-05 9.61E-07 NA 7.30E+00 -- 7.02E-06
BENZO(B)FLUORANTHENE 1.29E+00 1.65E-05 1.41E-06 NA 7.30E-01 -- 1.03E-06
BENZO(G,H,I)PERYLENE 5.69E-01 7.27E-06 6.24E-07 3.00E-02 NA 2.42E-04 --
BENZO(K)FLUORANTHENE 4.30E-01 5.50E-06 4.71E-07 NA 7.30E-02 -- 3.44E-08
CHRYSENE 8.25E-01 1.05E-05 9.04E-07 NA 7.30E-03 -- 6.60E-09
DIBENZ[A, H]ANTHRACENE 2.04E-01 2.61E-06 2.24E-07 NA 7.30E+00 -- 1.63E-06
FLUORANTHENE 1.11E+00 1.42E-05 1.22E-06 4.00E-02 NA 3.55E-04 --
FLUORENE 1.56E-01 1.99E-06 1.71E-07 4.00E-02 NA 4.99E-05 --
INDENO(1,2,3-CD)PYRENE 6.13E-01 7.84E-06 6.72E-07 NA 7.30E-01 -- 4.90E-07
2-METHYLNAPHTHALENE 1.39E-01 1.78E-06 1.52E-07 2.00E-02 NA 8.89E-05 --
NAPHTHALENE 1.26E-01 1.61E-06 1.38E-07 2.00E-02 NA 8.05E-05 --
PHENANTHRENE 4.50E-01 5.75E-06 4.93E-07 2.00E-02 NA 2.88E-04 --
PYRENE 1.32E+00 1.69E-05 1.45E-06 3.00E-02 NA 5.63E-04 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 5.37E-05 4.60E-06 2.00E-02 1.40E-02 2.68E-03 6.44E-08
BUTYLBENZYLPHTHALATE 1.15E-01 1.47E-06 1.26E-07 2.00E-01 NA 7.35E-06 --
CARBAZOLE 1.58E-01 2.02E-06 1.73E-07 NA 2.00E-02 -- 3.46E-09
2-CHLOROPHENOL 2.11E-01 2.70E-06 2.31E-07 5.00E-03 NA 5.40E-04 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 2.67E-06 2.29E-07 NA NA -- --
DIBENZOFURAN 1.56E-01 1.99E-06 1.71E-07 4.00E-03 NA 4.99E-04 --
DIBUTYLPHTHALATE 6.60E-02 8.44E-07 7.23E-08 1.00E-01 NA 8.44E-06 --
DIOCTYLPHTHALATE 2.01E-01 2.57E-06 2.20E-07 2.00E-02 NA 1.28E-04 --
4-METHYLPHENOL 5.50E-02 7.03E-07 6.03E-08 5.00E-03 NA 1.41E-04 --

Volatiles

2-BUTANONE 4.00E-03 5.11E-08 4.38E-09 6.00E-01 NA 8.52E-08 --
ACETONE 7.29E-02 9.32E-07 7.99E-08 1.00E-01 NA 9.32E-06 --
BENZENE 2.86E-03 3.66E-08 3.13E-09 3.00E-03 5.50E-02 1.22E-05 1.72E-10
CHLOROFORM 1.10E-03 1.41E-08 1.21E-09 1.00E-02 6.10E-03 1.41E-06 7.35E-12
ETHYLBENZENE 2.53E-03 3.23E-08 2.77E-09 1.00E-01 NA 3.23E-07 --
TRICHLOROETHENE 2.20E-03 2.81E-08 2.41E-09 6.00E-03 1.10E-02 4.69E-06 2.65E-11
VINYL CHLORIDE 4.37E-03 5.59E-08 4.79E-09 3.00E-03 1.50E+00 1.86E-05 7.18E-09

Cumulative Risk 8.71E-01 2.02E-05
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TABLE L-5 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURE TO DERMAL CONTACT 

WITH TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Dermal Contact with Total Soil

Surface Area for Contact = SA 2,800 cm2/event
Adherence Factor = AF 0.2 mg/cm2
Absorption Factor = ABS chemical specific
Exposure Frequency = EF 350 event/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 7.56E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 6.95E-01 -- -- 6.00E-05 NA -- --
ARSENIC 5.69E+00 6.11E-06 5.24E-07 3.00E-04 1.50E+00 2.04E-02 7.86E-07
BARIUM 8.35E+01 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.18E-01 -- -- 1.40E-05 NA -- --
CADMIUM 3.37E-01 1.21E-08 1.03E-09 1.25E-05 NA 9.65E-04 --
CHROMIUM 1.91E+01 -- -- 7.50E-05 NA -- --
COBALT 6.78E+00 -- -- 6.00E-02 NA -- --
COPPER 4.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.99E+02 -- -- 9.60E-04 NA -- --
MERCURY 1.03E+00 -- -- 1.00E-04 NA -- --
NICKEL 1.65E+01 -- -- 8.00E-04 NA -- --
SELENIUM 5.85E-01 -- -- 5.00E-03 NA -- --
SILVER 2.14E-01 -- -- 2.00E-04 NA -- --
THALLIUM 9.93E-02 -- -- 6.60E-05 NA -- --
VANADIUM 2.79E+01 -- -- 1.82E-04 NA -- --
ZINC 1.21E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 6.52E-07 5.58E-08 NA NA -- --
ACENAPHTHYLENE 2.42E-01 1.13E-06 9.65E-08 NA NA -- --
ANTHRACENE 1.42E-01 6.61E-07 5.66E-08 NA NA -- --
BENZ(A)ANTHRACENE 6.54E-01 3.04E-06 2.61E-07 NA NA -- --
BENZO[A]PYRENE 8.77E-01 4.08E-06 3.50E-07 NA NA -- --
BENZO(B)FLUORANTHENE 1.29E+00 6.00E-06 5.15E-07 NA NA -- --
BENZO(G,H,I)PERYLENE 5.69E-01 2.65E-06 2.27E-07 NA NA -- --
BENZO(K)FLUORANTHENE 4.30E-01 2.00E-06 1.72E-07 NA NA -- --
CHRYSENE 8.25E-01 3.84E-06 3.29E-07 NA NA -- --
DIBENZ[A, H]ANTHRACENE 2.04E-01 9.49E-07 8.14E-08 NA NA -- --
FLUORANTHENE 1.11E+00 5.17E-06 4.43E-07 NA NA -- --
FLUORENE 1.56E-01 7.26E-07 6.22E-08 NA NA -- --
INDENO(1,2,3-CD)PYRENE 6.13E-01 2.85E-06 2.45E-07 NA NA -- --
2-METHYLNAPHTHALENE 1.39E-01 6.47E-07 5.54E-08 NA NA -- --
NAPHTHALENE 1.26E-01 5.86E-07 5.03E-08 NA NA -- --
PHENANTHRENE 4.50E-01 2.09E-06 1.80E-07 NA NA -- --
PYRENE 1.32E+00 6.14E-06 5.27E-07 NA NA -- --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 1.50E-05 1.29E-06 2.00E-02 1.40E-02 7.52E-04 1.80E-08
BUTYLBENZYLPHTHALATE 1.15E-01 4.12E-07 3.53E-08 2.00E-01 NA 2.06E-06 --
CARBAZOLE 1.58E-01 5.66E-07 4.85E-08 NA 2.00E-02 -- 9.70E-10
2-CHLOROPHENOL 2.11E-01 7.55E-07 6.47E-08 5.00E-03 NA 1.51E-04 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 7.48E-07 6.41E-08 NA NA -- --
DIBENZOFURAN 1.56E-01 5.58E-07 4.79E-08 4.00E-03 NA 1.40E-04 --
DIBUTYLPHTHALATE 6.60E-02 2.36E-07 2.03E-08 1.00E-01 NA 2.36E-06 --
DIOCTYLPHTHALATE 2.01E-01 7.20E-07 6.17E-08 2.00E-02 NA 3.60E-05 --
4-METHYLPHENOL 5.50E-02 1.97E-07 1.69E-08 5.00E-03 NA 3.94E-05 --

Volatiles

2-BUTANONE 4.00E-03 -- -- 6.00E-01 NA -- --
ACETONE 7.29E-02 -- -- 1.00E-01 NA -- --
BENZENE 2.86E-03 -- -- 3.00E-03 5.50E-02 -- --
CHLOROFORM 1.10E-03 -- -- 1.00E-02 6.10E-03 -- --
ETHYLBENZENE 2.53E-03 -- -- 1.00E-01 NA -- --
TRICHLOROETHENE 2.20E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 4.37E-03 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 2.25E-02 8.05E-07
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TABLE L-6 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO INHALATION OF PARTICULATES 

FROM TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Inhalation of Particles from Total Soil

Inhalation Rate = IR 0.417 m3/hr
Exposure Time = ET 24 hr/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 5.73E-06 3.66E-06 3.14E-07 1.40E-03 NA 2.62E-03 --
ANTIMONY 5.27E-10 3.37E-10 2.89E-11 NA NA -- --
ARSENIC 4.31E-09 2.76E-09 2.36E-10 NA 1.50E+01 -- 3.55E-09
BARIUM 6.33E-08 4.05E-08 3.47E-09 1.40E-04 NA 2.89E-04 --
BERYLLIUM 2.41E-10 1.54E-10 1.32E-11 5.70E-06 8.40E+00 2.70E-05 1.11E-10
CADMIUM 2.55E-10 1.63E-10 1.40E-11 NA 6.30E+00 -- 8.82E-11
CHROMIUM 1.45E-08 9.26E-09 7.93E-10 NA 2.90E+02 -- 2.30E-07
COBALT 5.14E-09 3.29E-09 2.82E-10 NA NA -- --
COPPER 3.58E-08 2.29E-08 1.97E-09 NA NA -- --
MANGANESE 2.27E-07 1.45E-07 1.24E-08 1.40E-05 NA 1.04E-02 --
MERCURY 7.80E-10 4.99E-10 4.28E-11 NA NA -- --
NICKEL 1.25E-08 8.00E-09 6.85E-10 NA NA -- --
SELENIUM 4.43E-10 2.84E-10 2.43E-11 NA NA -- --
SILVER 1.62E-10 1.04E-10 8.89E-12 NA NA -- --
THALLIUM 7.52E-11 4.81E-11 4.13E-12 NA NA -- --
VANADIUM 2.11E-08 1.35E-08 1.16E-09 NA NA -- --
ZINC 9.17E-08 5.86E-08 5.03E-09 NA NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.06E-10 6.79E-11 5.82E-12 6.00E-02 NA 1.13E-09 --
ACENAPHTHYLENE 1.83E-10 1.17E-10 1.01E-11 8.60E-04 NA 1.36E-07 --
ANTHRACENE 1.08E-10 6.88E-11 5.90E-12 3.00E-01 NA 2.29E-10 --
BENZ(A)ANTHRACENE 4.95E-10 3.17E-10 2.72E-11 NA 3.10E-01 -- 8.42E-12
BENZO[A]PYRENE 6.64E-10 4.25E-10 3.64E-11 NA 3.10E+00 -- 1.13E-10
BENZO(B)FLUORANTHENE 9.77E-10 6.25E-10 5.36E-11 NA 3.10E-01 -- 1.66E-11
BENZO(G,H,I)PERYLENE 4.31E-10 2.76E-10 2.36E-11 3.00E-02 NA 9.19E-09 --
BENZO(K)FLUORANTHENE 3.26E-10 2.08E-10 1.79E-11 NA 3.10E-02 -- 5.54E-13
CHRYSENE 6.25E-10 4.00E-10 3.43E-11 NA 3.10E-03 -- 1.06E-13
DIBENZ[A, H]ANTHRACENE 1.55E-10 9.89E-11 8.48E-12 NA 3.10E+00 -- 2.63E-11
FLUORANTHENE 8.41E-10 5.38E-10 4.61E-11 4.00E-02 NA 1.34E-08 --
FLUORENE 1.18E-10 7.56E-11 6.48E-12 4.00E-02 NA 1.89E-09 --
INDENO(1,2,3-CD)PYRENE 4.64E-10 2.97E-10 2.55E-11 NA 3.10E-01 -- 7.89E-12
2-METHYLNAPHTHALENE 1.05E-10 6.74E-11 5.77E-12 NA NA -- --
NAPHTHALENE 9.55E-11 6.11E-11 5.23E-12 8.60E-04 NA 7.10E-08 --
PHENANTHRENE 3.41E-10 2.18E-10 1.87E-11 8.60E-04 NA 2.54E-07 --
PYRENE 1.00E-09 6.40E-10 5.48E-11 3.00E-02 NA 2.13E-08 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 3.18E-09 2.04E-09 1.74E-10 2.20E-02 NA 9.25E-08 --
BUTYLBENZYLPHTHALATE 8.71E-11 5.57E-11 4.78E-12 2.00E-01 NA 2.79E-10 --
CARBAZOLE 1.20E-10 7.66E-11 6.56E-12 NA 2.00E-02 -- 1.31E-13
2-CHLOROPHENOL 1.60E-10 1.02E-10 8.77E-12 5.00E-03 NA 2.05E-08 --
4-CHLOROPHENYL PHENYL ETHER 1.58E-10 1.01E-10 8.68E-12 NA NA -- --
DIBENZOFURAN 1.18E-10 7.56E-11 6.48E-12 4.00E-03 NA 1.89E-08 --
DIBUTYLPHTHALATE 5.00E-11 3.20E-11 2.74E-12 1.00E-01 NA 3.20E-10 --
DIOCTYLPHTHALATE 1.52E-10 9.74E-11 8.35E-12 2.00E-02 NA 4.87E-09 --
4-METHYLPHENOL 4.17E-11 2.67E-11 2.28E-12 5.00E-03 NA 5.33E-09 --

Volatiles

2-BUTANONE 3.03E-12 1.94E-12 1.66E-13 2.90E-01 NA 6.69E-12 --
ACETONE 5.52E-11 3.53E-11 3.03E-12 1.00E-01 NA 3.53E-10 --
BENZENE 2.17E-12 1.39E-12 1.19E-13 1.70E-03 2.70E-02 8.15E-10 3.21E-15
CHLOROFORM 8.33E-13 5.33E-13 4.57E-14 8.60E-05 8.05E-02 6.20E-09 3.68E-15
ETHYLBENZENE 1.92E-12 1.23E-12 1.05E-13 2.90E-01 NA 4.23E-12 --
TRICHLOROETHENE 1.67E-12 1.07E-12 9.14E-14 6.00E-03 6.00E-03 1.78E-10 5.48E-16
VINYL CHLORIDE 3.31E-12 2.12E-12 1.82E-13 2.90E-02 3.10E-02 7.30E-11 5.63E-15

Cumulative Risk 1.33E-02 2.34E-07
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TABLE L-7 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR RECREATIONAL USERS DUE TO EXPOSURES TO SURFACE 

SOIL INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Incidental Ingestion of Surface Soil

Ingestion Rate = CR 200 mg/day
Exposure Frequency = EF 141 day/yr
Exposure Duration = ED 9 yr
Body Weight = BW 36 kg
Averaging Time (Noncancer) = AT 3,285 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 7.56E+03 1.62E-02 2.09E-03 1.00E+00 NA 1.62E-02 --
ANTIMONY 6.95E-01 1.49E-06 1.92E-07 4.00E-04 NA 3.73E-03 --
ARSENIC 5.69E+00 1.22E-05 1.57E-06 3.00E-04 1.50E+00 4.07E-02 2.36E-06
BARIUM 8.35E+01 1.79E-04 2.30E-05 7.00E-02 NA 2.56E-03 --
BERYLLIUM 3.18E-01 6.82E-07 8.77E-08 2.00E-03 NA 3.41E-04 --
CADMIUM 3.37E-01 7.23E-07 9.30E-08 5.00E-04 NA 1.45E-03 --
CHROMIUM 1.91E+01 4.10E-05 5.27E-06 3.00E-03 NA 1.37E-02 --
COBALT 6.78E+00 1.46E-05 1.87E-06 6.00E-02 NA 2.43E-04 --
COPPER 4.73E+01 1.02E-04 1.31E-05 3.70E-02 NA 2.74E-03 --
MANGANESE 2.99E+02 6.42E-04 8.25E-05 2.40E-02 NA 2.67E-02 --
MERCURY 1.03E+00 2.21E-06 2.84E-07 1.00E-04 NA 2.21E-02 --
NICKEL 1.65E+01 3.54E-05 4.55E-06 2.00E-02 NA 1.77E-03 --
SELENIUM 5.85E-01 1.26E-06 1.61E-07 5.00E-03 NA 2.51E-04 --
SILVER 2.14E-01 4.59E-07 5.90E-08 5.00E-03 NA 9.19E-05 --
THALLIUM 9.93E-02 2.13E-07 2.74E-08 6.60E-05 NA 3.23E-03 --
VANADIUM 2.79E+01 5.99E-05 7.70E-06 7.00E-03 NA 8.55E-03 --
ZINC 1.21E+02 2.60E-04 3.34E-05 3.00E-01 NA 8.66E-04 --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 3.00E-07 3.86E-08 6.00E-02 NA 5.01E-06 --
ACENAPHTHYLENE 2.42E-01 5.19E-07 6.68E-08 2.00E-02 NA 2.60E-05 --
ANTHRACENE 1.42E-01 3.05E-07 3.92E-08 3.00E-01 NA 1.02E-06 --
BENZ(A)ANTHRACENE 6.54E-01 1.40E-06 1.80E-07 NA 7.30E-01 -- 1.32E-07
BENZO[A]PYRENE 8.77E-01 1.88E-06 2.42E-07 NA 7.30E+00 -- 1.77E-06
BENZO(B)FLUORANTHENE 1.29E+00 2.77E-06 3.56E-07 NA 7.30E-01 -- 2.60E-07
BENZO(G,H,I)PERYLENE 5.69E-01 1.22E-06 1.57E-07 3.00E-02 NA 4.07E-05 --
BENZO(K)FLUORANTHENE 4.30E-01 9.23E-07 1.19E-07 NA 7.30E-02 -- 8.66E-09
CHRYSENE 8.25E-01 1.77E-06 2.28E-07 NA 7.30E-03 -- 1.66E-09
DIBENZ[A, H]ANTHRACENE 2.04E-01 4.38E-07 5.63E-08 NA 7.30E+00 -- 4.11E-07
FLUORANTHENE 1.11E+00 2.38E-06 3.06E-07 4.00E-02 NA 5.96E-05 --
FLUORENE 1.56E-01 3.35E-07 4.30E-08 4.00E-02 NA 8.37E-06 --
INDENO(1,2,3-CD)PYRENE 6.13E-01 1.32E-06 1.69E-07 NA 7.30E-01 -- 1.23E-07
2-METHYLNAPHTHALENE 1.39E-01 2.98E-07 3.84E-08 2.00E-02 NA 1.49E-05 --
NAPHTHALENE 1.26E-01 2.70E-07 3.48E-08 2.00E-02 NA 1.35E-05 --
PHENANTHRENE 4.50E-01 9.66E-07 1.24E-07 2.00E-02 NA 4.83E-05 --
PYRENE 1.32E+00 2.83E-06 3.64E-07 3.00E-02 NA 9.44E-05 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 9.01E-06 1.16E-06 2.00E-02 1.40E-02 4.51E-04 1.62E-08
BUTYLBENZYLPHTHALATE 1.15E-01 2.47E-07 3.17E-08 2.00E-01 NA 1.23E-06 --
CARBAZOLE 1.58E-01 3.39E-07 4.36E-08 NA 2.00E-02 -- 8.72E-10
2-CHLOROPHENOL 2.11E-01 4.53E-07 5.82E-08 5.00E-03 NA 9.06E-05 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 4.49E-07 5.77E-08 NA NA -- --
DIBENZOFURAN 1.56E-01 3.35E-07 4.30E-08 4.00E-03 NA 8.37E-05 --
DIBUTYLPHTHALATE 6.60E-02 1.42E-07 1.82E-08 1.00E-01 NA 1.42E-06 --
DIOCTYLPHTHALATE 2.01E-01 4.31E-07 5.55E-08 2.00E-02 NA 2.16E-05 --
4-METHYLPHENOL 5.50E-02 1.18E-07 1.52E-08 5.00E-03 NA 2.36E-05 --

Volatiles

2-BUTANONE 4.00E-03 8.58E-09 1.10E-09 6.00E-01 NA 1.43E-08 --
ACETONE 7.29E-02 1.56E-07 2.01E-08 1.00E-01 NA 1.56E-06 --
BENZENE 2.86E-03 6.14E-09 7.89E-10 3.00E-03 5.50E-02 2.05E-06 4.34E-11
CHLOROFORM 1.10E-03 2.36E-09 3.04E-10 1.00E-02 6.10E-03 2.36E-07 1.85E-12
ETHYLBENZENE 2.53E-03 5.43E-09 6.98E-10 1.00E-01 NA 5.43E-08 --
TRICHLOROETHENE 2.20E-03 4.72E-09 6.07E-10 6.00E-03 1.10E-02 7.87E-07 6.68E-12
VINYL CHLORIDE 4.37E-03 9.38E-09 1.21E-09 3.00E-03 1.50E+00 3.13E-06 1.81E-09

Cumulative Risk 1.46E-01 5.08E-06
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TABLE L-8 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR RECREATIONAL USERS DUE TO EXPOSURE TO DERMAL CONTACT WITH 

SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Dermal Contact with Surface Soil

Surface Area for Contact = SA 2,900 cm2/event
Adherence Factor = AF 1 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 0 event/yr
Exposure Duration = ED 9 yr
Body Weight = BW 36 kg
Averaging Time (Noncancer) = AT 3,285 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 7.56E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 6.95E-01 -- -- 6.00E-05 NA -- --
ARSENIC 5.69E+00 1.13E-08 1.45E-09 3.00E-04 1.50E+00 3.77E-05 2.18E-09
BARIUM 8.35E+01 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.18E-01 -- -- 1.40E-05 NA -- --
CADMIUM 3.37E-01 2.23E-11 2.87E-12 1.25E-05 NA 1.79E-06 --
CHROMIUM 1.91E+01 -- -- 7.50E-05 NA -- --
COBALT 6.78E+00 -- -- 6.00E-02 NA -- --
COPPER 4.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.99E+02 -- -- 9.60E-04 NA -- --
MERCURY 1.03E+00 -- -- 1.00E-04 NA -- --
NICKEL 1.65E+01 -- -- 8.00E-04 NA -- --
SELENIUM 5.85E-01 -- -- 5.00E-03 NA -- --
SILVER 2.14E-01 -- -- 2.00E-04 NA -- --
THALLIUM 9.93E-02 -- -- 6.60E-05 NA -- --
VANADIUM 2.79E+01 -- -- 1.82E-04 NA -- --
ZINC 1.21E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 1.21E-09 1.55E-10 NA NA -- --
ACENAPHTHYLENE 2.42E-01 2.08E-09 2.68E-10 NA NA -- --
ANTHRACENE 1.42E-01 1.22E-09 1.57E-10 NA NA -- --
BENZ(A)ANTHRACENE 6.54E-01 5.63E-09 7.24E-10 NA NA -- --
BENZO[A]PYRENE 8.77E-01 7.55E-09 9.71E-10 NA NA -- --
BENZO(B)FLUORANTHENE 1.29E+00 1.11E-08 1.43E-09 NA NA -- --
BENZO(G,H,I)PERYLENE 5.69E-01 4.90E-09 6.30E-10 NA NA -- --
BENZO(K)FLUORANTHENE 4.30E-01 3.70E-09 4.76E-10 NA NA -- --
CHRYSENE 8.25E-01 7.10E-09 9.13E-10 NA NA -- --
DIBENZ[A, H]ANTHRACENE 2.04E-01 1.76E-09 2.26E-10 NA NA -- --
FLUORANTHENE 1.11E+00 9.55E-09 1.23E-09 NA NA -- --
FLUORENE 1.56E-01 1.34E-09 1.73E-10 NA NA -- --
INDENO(1,2,3-CD)PYRENE 6.13E-01 5.28E-09 6.78E-10 NA NA -- --
2-METHYLNAPHTHALENE 1.39E-01 1.20E-09 1.54E-10 NA NA -- --
NAPHTHALENE 1.26E-01 1.08E-09 1.39E-10 NA NA -- --
PHENANTHRENE 4.50E-01 3.87E-09 4.98E-10 NA NA -- --
PYRENE 1.32E+00 1.14E-08 1.46E-09 NA NA -- --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 2.78E-08 3.58E-09 2.00E-02 1.40E-02 1.39E-06 5.01E-11
BUTYLBENZYLPHTHALATE 1.15E-01 7.61E-10 9.79E-11 2.00E-01 NA 3.81E-09 --
CARBAZOLE 1.58E-01 1.05E-09 1.35E-10 NA 2.00E-02 -- 2.69E-12
2-CHLOROPHENOL 2.11E-01 1.40E-09 1.80E-10 5.00E-03 NA 2.79E-07 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 1.38E-09 1.78E-10 NA NA -- --
DIBENZOFURAN 1.56E-01 1.03E-09 1.33E-10 4.00E-03 NA 2.58E-07 --
DIBUTYLPHTHALATE 6.60E-02 4.37E-10 5.62E-11 1.00E-01 NA 4.37E-09 --
DIOCTYLPHTHALATE 2.01E-01 1.33E-09 1.71E-10 2.00E-02 NA 6.65E-08 --
4-METHYLPHENOL 5.50E-02 3.64E-10 4.68E-11 5.00E-03 NA 7.28E-08 --

Volatiles

2-BUTANONE 4.00E-03 -- -- 6.00E-01 NA -- --
ACETONE 7.29E-02 -- -- 1.00E-01 NA -- --
BENZENE 2.86E-03 -- -- 3.00E-03 5.50E-02 -- --
CHLOROFORM 1.10E-03 -- -- 1.00E-02 6.10E-03 -- --
ETHYLBENZENE 2.53E-03 -- -- 1.00E-01 NA -- --
TRICHLOROETHENE 2.20E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 4.37E-03 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 4.15E-05 2.23E-09
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TABLE L-9 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR RECREATIONAL USERS DUE TO INHALATION OF 

PARTICULATES FROM SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Inhalation of Particles from Surface Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 10 hr/day
Exposure Frequency = EF 141 day/yr
Exposure Duration = ED 9 yr
Body Weight = BW 36 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 5.73E-06 7.68E-07 6.58E-08 1.40E-03 NA 5.49E-04 --
ANTIMONY 5.27E-10 7.06E-11 6.05E-12 NA NA -- --
ARSENIC 4.31E-09 5.78E-10 4.95E-11 NA 1.50E+01 -- 7.43E-10
BARIUM 6.33E-08 8.48E-09 7.27E-10 1.40E-04 NA 6.06E-05 --
BERYLLIUM 2.41E-10 3.23E-11 2.77E-12 5.70E-06 8.40E+00 5.67E-06 2.33E-11
CADMIUM 2.55E-10 3.42E-11 2.93E-12 NA 6.30E+00 -- 1.85E-11
CHROMIUM 1.45E-08 1.94E-09 1.66E-10 NA 2.90E+02 -- 4.82E-08
COBALT 5.14E-09 6.89E-10 5.90E-11 NA NA -- --
COPPER 3.58E-08 4.80E-09 4.12E-10 NA NA -- --
MANGANESE 2.27E-07 3.04E-08 2.60E-09 1.40E-05 NA 2.17E-03 --
MERCURY 7.80E-10 1.05E-10 8.97E-12 NA NA -- --
NICKEL 1.25E-08 1.68E-09 1.44E-10 NA NA -- --
SELENIUM 4.43E-10 5.94E-11 5.09E-12 NA NA -- --
SILVER 1.62E-10 2.17E-11 1.86E-12 NA NA -- --
THALLIUM 7.52E-11 1.01E-11 8.65E-13 NA NA -- --
VANADIUM 2.11E-08 2.83E-09 2.43E-10 NA NA -- --
ZINC 9.17E-08 1.23E-08 1.05E-09 NA NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.06E-10 1.42E-11 1.22E-12 6.00E-02 NA 2.37E-10 --
ACENAPHTHYLENE 1.83E-10 2.46E-11 2.11E-12 8.60E-04 NA 2.86E-08 --
ANTHRACENE 1.08E-10 1.44E-11 1.24E-12 3.00E-01 NA 4.81E-11 --
BENZ(A)ANTHRACENE 4.95E-10 6.64E-11 5.69E-12 NA 3.10E-01 -- 1.77E-12
BENZO[A]PYRENE 6.64E-10 8.91E-11 7.64E-12 NA 3.10E+00 -- 2.37E-11
BENZO(B)FLUORANTHENE 9.77E-10 1.31E-10 1.12E-11 NA 3.10E-01 -- 3.48E-12
BENZO(G,H,I)PERYLENE 4.31E-10 5.78E-11 4.95E-12 3.00E-02 NA 1.93E-09 --
BENZO(K)FLUORANTHENE 3.26E-10 4.37E-11 3.74E-12 NA 3.10E-02 -- 1.16E-13
CHRYSENE 6.25E-10 8.38E-11 7.18E-12 NA 3.10E-03 -- 2.23E-14
DIBENZ[A, H]ANTHRACENE 1.55E-10 2.07E-11 1.78E-12 NA 3.10E+00 -- 5.51E-12
FLUORANTHENE 8.41E-10 1.13E-10 9.66E-12 4.00E-02 NA 2.82E-09 --
FLUORENE 1.18E-10 1.58E-11 1.36E-12 4.00E-02 NA 3.96E-10 --
INDENO(1,2,3-CD)PYRENE 4.64E-10 6.23E-11 5.34E-12 NA 3.10E-01 -- 1.65E-12
2-METHYLNAPHTHALENE 1.05E-10 1.41E-11 1.21E-12 NA NA -- --
NAPHTHALENE 9.55E-11 1.28E-11 1.10E-12 8.60E-04 NA 1.49E-08 --
PHENANTHRENE 3.41E-10 4.57E-11 3.92E-12 8.60E-04 NA 5.31E-08 --
PYRENE 1.00E-09 1.34E-10 1.15E-11 3.00E-02 NA 4.47E-09 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 3.18E-09 4.27E-10 3.66E-11 2.20E-02 NA 1.94E-08 --
BUTYLBENZYLPHTHALATE 8.71E-11 1.17E-11 1.00E-12 2.00E-01 NA 5.84E-11 --
CARBAZOLE 1.20E-10 1.60E-11 1.38E-12 NA 2.00E-02 -- 2.75E-14
2-CHLOROPHENOL 1.60E-10 2.14E-11 1.84E-12 5.00E-03 NA 4.29E-09 --
4-CHLOROPHENYL PHENYL ETHER 1.58E-10 2.12E-11 1.82E-12 NA NA -- --
DIBENZOFURAN 1.18E-10 1.58E-11 1.36E-12 4.00E-03 NA 3.96E-09 --
DIBUTYLPHTHALATE 5.00E-11 6.70E-12 5.75E-13 1.00E-01 NA 6.70E-11 --
DIOCTYLPHTHALATE 1.52E-10 2.04E-11 1.75E-12 2.00E-02 NA 1.02E-09 --
4-METHYLPHENOL 4.17E-11 5.59E-12 4.79E-13 5.00E-03 NA 1.12E-09 --

Volatiles

2-BUTANONE 3.03E-12 4.06E-13 3.48E-14 2.90E-01 NA 1.40E-12 --
ACETONE 5.52E-11 7.40E-12 6.35E-13 1.00E-01 NA 7.40E-11 --
BENZENE 2.17E-12 2.91E-13 2.49E-14 1.70E-03 2.70E-02 1.71E-10 6.72E-16
CHLOROFORM 8.33E-13 1.12E-13 9.58E-15 8.60E-05 8.05E-02 1.30E-09 7.71E-16
ETHYLBENZENE 1.92E-12 2.57E-13 2.20E-14 2.90E-01 NA 8.86E-13 --
TRICHLOROETHENE 1.67E-12 2.23E-13 1.92E-14 6.00E-03 6.00E-03 3.72E-11 1.15E-16
VINYL CHLORIDE 3.31E-12 4.44E-13 3.80E-14 2.90E-02 3.10E-02 1.53E-11 1.18E-15

Cumulative Risk 2.78E-03 4.90E-08
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TABLE L-10 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR COMMERCIAL WORKERS DUE TO EXPOSURES TO 

SURFACE SOIL INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Incidental Ingestion of Surface Soil

Ingestion Rate = CR 50 mg/day
Exposure Frequency = EF 250 day/yr
Exposure Duration = ED 25 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 9,125 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 7.56E+03 3.70E-03 1.32E-03 1.00E+00 NA 3.70E-03 --
ANTIMONY 6.95E-01 3.40E-07 1.21E-07 4.00E-04 NA 8.50E-04 --
ARSENIC 5.69E+00 2.78E-06 9.94E-07 3.00E-04 1.50E+00 9.28E-03 1.49E-06
BARIUM 8.35E+01 4.09E-05 1.46E-05 7.00E-02 NA 5.84E-04 --
BERYLLIUM 3.18E-01 1.56E-07 5.56E-08 2.00E-03 NA 7.78E-05 --
CADMIUM 3.37E-01 1.65E-07 5.89E-08 5.00E-04 NA 3.30E-04 --
CHROMIUM 1.91E+01 9.34E-06 3.34E-06 3.00E-03 NA 3.11E-03 --
COBALT 6.78E+00 3.32E-06 1.18E-06 6.00E-02 NA 5.53E-05 --
COPPER 4.73E+01 2.31E-05 8.26E-06 3.70E-02 NA 6.25E-04 --
MANGANESE 2.99E+02 1.46E-04 5.22E-05 2.40E-02 NA 6.10E-03 --
MERCURY 1.03E+00 5.04E-07 1.80E-07 1.00E-04 NA 5.04E-03 --
NICKEL 1.65E+01 8.07E-06 2.88E-06 2.00E-02 NA 4.04E-04 --
SELENIUM 5.85E-01 2.86E-07 1.02E-07 5.00E-03 NA 5.72E-05 --
SILVER 2.14E-01 1.05E-07 3.74E-08 5.00E-03 NA 2.09E-05 --
THALLIUM 9.93E-02 4.86E-08 1.74E-08 6.60E-05 NA 7.36E-04 --
VANADIUM 2.79E+01 1.36E-05 4.87E-06 7.00E-03 NA 1.95E-03 --
ZINC 1.21E+02 5.92E-05 2.11E-05 3.00E-01 NA 1.97E-04 --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 6.85E-08 2.45E-08 6.00E-02 NA 1.14E-06 --
ACENAPHTHYLENE 2.42E-01 1.18E-07 4.23E-08 2.00E-02 NA 5.92E-06 --
ANTHRACENE 1.42E-01 6.95E-08 2.48E-08 3.00E-01 NA 2.32E-07 --
BENZ(A)ANTHRACENE 6.54E-01 3.20E-07 1.14E-07 NA 7.30E-01 -- 8.34E-08
BENZO[A]PYRENE 8.77E-01 4.29E-07 1.53E-07 NA 7.30E+00 -- 1.12E-06
BENZO(B)FLUORANTHENE 1.29E+00 6.31E-07 2.25E-07 NA 7.30E-01 -- 1.65E-07
BENZO(G,H,I)PERYLENE 5.69E-01 2.78E-07 9.94E-08 3.00E-02 NA 9.28E-06 --
BENZO(K)FLUORANTHENE 4.30E-01 2.10E-07 7.51E-08 NA 7.30E-02 -- 5.48E-09
CHRYSENE 8.25E-01 4.04E-07 1.44E-07 NA 7.30E-03 -- 1.05E-09
DIBENZ[A, H]ANTHRACENE 2.04E-01 9.98E-08 3.56E-08 NA 7.30E+00 -- 2.60E-07
FLUORANTHENE 1.11E+00 5.43E-07 1.94E-07 4.00E-02 NA 1.36E-05 --
FLUORENE 1.56E-01 7.63E-08 2.73E-08 4.00E-02 NA 1.91E-06 --
INDENO(1,2,3-CD)PYRENE 6.13E-01 3.00E-07 1.07E-07 NA 7.30E-01 -- 7.82E-08
2-METHYLNAPHTHALENE 1.39E-01 6.80E-08 2.43E-08 2.00E-02 NA 3.40E-06 --
NAPHTHALENE 1.26E-01 6.16E-08 2.20E-08 2.00E-02 NA 3.08E-06 --
PHENANTHRENE 4.50E-01 2.20E-07 7.86E-08 2.00E-02 NA 1.10E-05 --
PYRENE 1.32E+00 6.46E-07 2.31E-07 3.00E-02 NA 2.15E-05 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 2.05E-06 7.34E-07 2.00E-02 1.40E-02 1.03E-04 1.03E-08
BUTYLBENZYLPHTHALATE 1.15E-01 5.63E-08 2.01E-08 2.00E-01 NA 2.81E-07 --
CARBAZOLE 1.58E-01 7.73E-08 2.76E-08 NA 2.00E-02 -- 5.52E-10
2-CHLOROPHENOL 2.11E-01 1.03E-07 3.69E-08 5.00E-03 NA 2.06E-05 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 1.02E-07 3.65E-08 NA NA -- --
DIBENZOFURAN 1.56E-01 7.63E-08 2.73E-08 4.00E-03 NA 1.91E-05 --
DIBUTYLPHTHALATE 6.60E-02 3.23E-08 1.15E-08 1.00E-01 NA 3.23E-07 --
DIOCTYLPHTHALATE 2.01E-01 9.83E-08 3.51E-08 2.00E-02 NA 4.92E-06 --
4-METHYLPHENOL 5.50E-02 2.69E-08 9.61E-09 5.00E-03 NA 5.38E-06 --

Volatiles

2-BUTANONE 4.00E-03 1.96E-09 6.99E-10 6.00E-01 NA 3.26E-09 --
ACETONE 7.29E-02 3.57E-08 1.27E-08 1.00E-01 NA 3.57E-07 --
BENZENE 2.86E-03 1.40E-09 5.00E-10 3.00E-03 5.50E-02 4.66E-07 2.75E-11
CHLOROFORM 1.10E-03 5.38E-10 1.92E-10 1.00E-02 6.10E-03 5.38E-08 1.17E-12
ETHYLBENZENE 2.53E-03 1.24E-09 4.42E-10 1.00E-01 NA 1.24E-08 --
TRICHLOROETHENE 2.20E-03 1.08E-09 3.84E-10 6.00E-03 1.10E-02 1.79E-07 4.23E-12
VINYL CHLORIDE 4.37E-03 2.14E-09 7.64E-10 3.00E-03 1.50E+00 7.13E-07 1.15E-09

Cumulative Risk 3.33E-02 3.21E-06
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TABLE L-11 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR COMMERCIAL WORKERS DUE TO EXPOSURE TO DERMAL 

CONTACT WITH SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Dermal Contact with Surface Soil

Surface Area for Contact = SA 5,700 cm2/event
Adherence Factor = AF 0.1 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 250 event/yr
Exposure Duration = ED 25 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 9,125 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 7.56E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 6.95E-01 -- -- 6.00E-05 NA -- --
ARSENIC 5.69E+00 9.52E-07 3.40E-07 3.00E-04 1.50E+00 3.17E-03 5.10E-07
BARIUM 8.35E+01 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.18E-01 -- -- 1.40E-05 NA -- --
CADMIUM 3.37E-01 1.88E-09 6.71E-10 1.25E-05 NA 1.50E-04 --
CHROMIUM 1.91E+01 -- -- 7.50E-05 NA -- --
COBALT 6.78E+00 -- -- 6.00E-02 NA -- --
COPPER 4.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.99E+02 -- -- 9.60E-04 NA -- --
MERCURY 1.03E+00 -- -- 1.00E-04 NA -- --
NICKEL 1.65E+01 -- -- 8.00E-04 NA -- --
SELENIUM 5.85E-01 -- -- 5.00E-03 NA -- --
SILVER 2.14E-01 -- -- 2.00E-04 NA -- --
THALLIUM 9.93E-02 -- -- 6.60E-05 NA -- --
VANADIUM 2.79E+01 -- -- 1.82E-04 NA -- --
ZINC 1.21E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 1.02E-07 3.63E-08 NA NA -- --
ACENAPHTHYLENE 2.42E-01 1.75E-07 6.27E-08 NA NA -- --
ANTHRACENE 1.42E-01 1.03E-07 3.68E-08 NA NA -- --
BENZ(A)ANTHRACENE 6.54E-01 4.74E-07 1.69E-07 NA NA -- --
BENZO[A]PYRENE 8.77E-01 6.36E-07 2.27E-07 NA NA -- --
BENZO(B)FLUORANTHENE 1.29E+00 9.35E-07 3.34E-07 NA NA -- --
BENZO(G,H,I)PERYLENE 5.69E-01 4.13E-07 1.47E-07 NA NA -- --
BENZO(K)FLUORANTHENE 4.30E-01 3.12E-07 1.11E-07 NA NA -- --
CHRYSENE 8.25E-01 5.98E-07 2.14E-07 NA NA -- --
DIBENZ[A, H]ANTHRACENE 2.04E-01 1.48E-07 5.28E-08 NA NA -- --
FLUORANTHENE 1.11E+00 8.05E-07 2.87E-07 NA NA -- --
FLUORENE 1.56E-01 1.13E-07 4.04E-08 NA NA -- --
INDENO(1,2,3-CD)PYRENE 6.13E-01 4.44E-07 1.59E-07 NA NA -- --
2-METHYLNAPHTHALENE 1.39E-01 1.01E-07 3.60E-08 NA NA -- --
NAPHTHALENE 1.26E-01 9.14E-08 3.26E-08 NA NA -- --
PHENANTHRENE 4.50E-01 3.26E-07 1.17E-07 NA NA -- --
PYRENE 1.32E+00 9.57E-07 3.42E-07 NA NA -- --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 2.34E-06 8.37E-07 2.00E-02 1.40E-02 1.17E-04 1.17E-08
BUTYLBENZYLPHTHALATE 1.15E-01 6.41E-08 2.29E-08 2.00E-01 NA 3.21E-07 --
CARBAZOLE 1.58E-01 8.81E-08 3.15E-08 NA 2.00E-02 -- 6.29E-10
2-CHLOROPHENOL 2.11E-01 1.18E-07 4.20E-08 5.00E-03 NA 2.35E-05 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 1.17E-07 4.16E-08 NA NA -- --
DIBENZOFURAN 1.56E-01 8.70E-08 3.11E-08 4.00E-03 NA 2.18E-05 --
DIBUTYLPHTHALATE 6.60E-02 3.68E-08 1.31E-08 1.00E-01 NA 3.68E-07 --
DIOCTYLPHTHALATE 2.01E-01 1.12E-07 4.00E-08 2.00E-02 NA 5.61E-06 --
4-METHYLPHENOL 5.50E-02 3.07E-08 1.10E-08 5.00E-03 NA 6.14E-06 --

Volatiles

2-BUTANONE 4.00E-03 -- -- 6.00E-01 NA -- --
ACETONE 7.29E-02 -- -- 1.00E-01 NA -- --
BENZENE 2.86E-03 -- -- 3.00E-03 5.50E-02 -- --
CHLOROFORM 1.10E-03 -- -- 1.00E-02 6.10E-03 -- --
ETHYLBENZENE 2.53E-03 -- -- 1.00E-01 NA -- --
TRICHLOROETHENE 2.20E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 4.37E-03 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 3.50E-03 5.22E-07
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TABLE L-12 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR COMMERCIAL WORKERS DUE TO INHALATION OF 

PARTICULATES FROM SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Inhalation of Particles from Surface Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 8 hr/day
Exposure Frequency = EF 250 day/yr
Exposure Duration = ED 25 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 9,125 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 5.73E-06 3.73E-07 1.33E-07 1.40E-03 NA 2.67E-04 --
ANTIMONY 5.27E-10 3.43E-11 1.23E-11 NA NA -- --
ARSENIC 4.31E-09 2.81E-10 1.00E-10 NA 1.50E+01 -- 1.51E-09
BARIUM 6.33E-08 4.12E-09 1.47E-09 1.40E-04 NA 2.95E-05 --
BERYLLIUM 2.41E-10 1.57E-11 5.61E-12 5.70E-06 8.40E+00 2.76E-06 4.71E-11
CADMIUM 2.55E-10 1.66E-11 5.95E-12 NA 6.30E+00 -- 3.75E-11
CHROMIUM 1.45E-08 9.44E-10 3.37E-10 NA 2.90E+02 -- 9.77E-08
COBALT 5.14E-09 3.35E-10 1.20E-10 NA NA -- --
COPPER 3.58E-08 2.34E-09 8.34E-10 NA NA -- --
MANGANESE 2.27E-07 1.48E-08 5.28E-09 1.40E-05 NA 1.06E-03 --
MERCURY 7.80E-10 5.09E-11 1.82E-11 NA NA -- --
NICKEL 1.25E-08 8.15E-10 2.91E-10 NA NA -- --
SELENIUM 4.43E-10 2.89E-11 1.03E-11 NA NA -- --
SILVER 1.62E-10 1.06E-11 3.78E-12 NA NA -- --
THALLIUM 7.52E-11 4.91E-12 1.75E-12 NA NA -- --
VANADIUM 2.11E-08 1.38E-09 4.92E-10 NA NA -- --
ZINC 9.17E-08 5.98E-09 2.13E-09 NA NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.06E-10 6.92E-12 2.47E-12 6.00E-02 NA 1.15E-10 --
ACENAPHTHYLENE 1.83E-10 1.20E-11 4.27E-12 8.60E-04 NA 1.39E-08 --
ANTHRACENE 1.08E-10 7.01E-12 2.51E-12 3.00E-01 NA 2.34E-11 --
BENZ(A)ANTHRACENE 4.95E-10 3.23E-11 1.15E-11 NA 3.10E-01 -- 3.58E-12
BENZO[A]PYRENE 6.64E-10 4.33E-11 1.55E-11 NA 3.10E+00 -- 4.80E-11
BENZO(B)FLUORANTHENE 9.77E-10 6.37E-11 2.28E-11 NA 3.10E-01 -- 7.06E-12
BENZO(G,H,I)PERYLENE 4.31E-10 2.81E-11 1.00E-11 3.00E-02 NA 9.37E-10 --
BENZO(K)FLUORANTHENE 3.26E-10 2.12E-11 7.59E-12 NA 3.10E-02 -- 2.35E-13
CHRYSENE 6.25E-10 4.08E-11 1.46E-11 NA 3.10E-03 -- 4.51E-14
DIBENZ[A, H]ANTHRACENE 1.55E-10 1.01E-11 3.60E-12 NA 3.10E+00 -- 1.12E-11
FLUORANTHENE 8.41E-10 5.48E-11 1.96E-11 4.00E-02 NA 1.37E-09 --
FLUORENE 1.18E-10 7.71E-12 2.75E-12 4.00E-02 NA 1.93E-10 --
INDENO(1,2,3-CD)PYRENE 4.64E-10 3.03E-11 1.08E-11 NA 3.10E-01 -- 3.35E-12
2-METHYLNAPHTHALENE 1.05E-10 6.87E-12 2.45E-12 NA NA -- --
NAPHTHALENE 9.55E-11 6.22E-12 2.22E-12 8.60E-04 NA 7.24E-09 --
PHENANTHRENE 3.41E-10 2.22E-11 7.94E-12 8.60E-04 NA 2.58E-08 --
PYRENE 1.00E-09 6.52E-11 2.33E-11 3.00E-02 NA 2.17E-09 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 3.18E-09 2.07E-10 7.41E-11 2.20E-02 NA 9.43E-09 --
BUTYLBENZYLPHTHALATE 8.71E-11 5.68E-12 2.03E-12 2.00E-01 NA 2.84E-11 --
CARBAZOLE 1.20E-10 7.80E-12 2.79E-12 NA 2.00E-02 -- 5.57E-14
2-CHLOROPHENOL 1.60E-10 1.04E-11 3.72E-12 5.00E-03 NA 2.08E-09 --
4-CHLOROPHENYL PHENYL ETHER 1.58E-10 1.03E-11 3.69E-12 NA NA -- --
DIBENZOFURAN 1.18E-10 7.71E-12 2.75E-12 4.00E-03 NA 1.93E-09 --
DIBUTYLPHTHALATE 5.00E-11 3.26E-12 1.16E-12 1.00E-01 NA 3.26E-11 --
DIOCTYLPHTHALATE 1.52E-10 9.93E-12 3.55E-12 2.00E-02 NA 4.96E-10 --
4-METHYLPHENOL 4.17E-11 2.72E-12 9.70E-13 5.00E-03 NA 5.43E-10 --

Volatiles

2-BUTANONE 3.03E-12 1.98E-13 7.06E-14 2.90E-01 NA 6.81E-13 --
ACETONE 5.52E-11 3.60E-12 1.29E-12 1.00E-01 NA 3.60E-11 --
BENZENE 2.17E-12 1.41E-13 5.05E-14 1.70E-03 2.70E-02 8.31E-11 1.36E-15
CHLOROFORM 8.33E-13 5.43E-14 1.94E-14 8.60E-05 8.05E-02 6.32E-10 1.56E-15
ETHYLBENZENE 1.92E-12 1.25E-13 4.46E-14 2.90E-01 NA 4.31E-13 --
TRICHLOROETHENE 1.67E-12 1.09E-13 3.88E-14 6.00E-03 6.00E-03 1.81E-11 2.33E-16
VINYL CHLORIDE 3.31E-12 2.16E-13 7.71E-14 2.90E-02 3.10E-02 7.44E-12 2.39E-15

Cumulative Risk 1.35E-03 9.94E-08
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TABLE L-13 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CONSTRUCTION WORKERS DUE TO EXPOSURES TO 

TOTAL SOIL INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Incidental Ingestion of Total Soil

Ingestion Rate = CR 480 mg/day
Exposure Frequency = EF 150 day/yr
Exposure Duration = ED 1 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 365 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 7.56E+03 2.13E-02 3.04E-04 1.00E+00 NA 2.13E-02 --
ANTIMONY 6.95E-01 1.96E-06 2.80E-08 4.00E-04 NA 4.90E-03 --
ARSENIC 5.69E+00 1.60E-05 2.29E-07 3.00E-04 1.50E+00 5.34E-02 3.44E-07
BARIUM 8.35E+01 2.35E-04 3.36E-06 7.00E-02 NA 3.36E-03 --
BERYLLIUM 3.18E-01 8.96E-07 1.28E-08 2.00E-03 NA 4.48E-04 --
CADMIUM 3.37E-01 9.50E-07 1.36E-08 5.00E-04 NA 1.90E-03 --
CHROMIUM 1.91E+01 5.38E-05 7.69E-07 3.00E-03 NA 1.79E-02 --
COBALT 6.78E+00 1.91E-05 2.73E-07 6.00E-02 NA 3.18E-04 --
COPPER 4.73E+01 1.33E-04 1.90E-06 3.70E-02 NA 3.60E-03 --
MANGANESE 2.99E+02 8.43E-04 1.20E-05 2.40E-02 NA 3.51E-02 --
MERCURY 1.03E+00 2.90E-06 4.15E-08 1.00E-04 NA 2.90E-02 --
NICKEL 1.65E+01 4.65E-05 6.64E-07 2.00E-02 NA 2.32E-03 --
SELENIUM 5.85E-01 1.65E-06 2.36E-08 5.00E-03 NA 3.30E-04 --
SILVER 2.14E-01 6.03E-07 8.62E-09 5.00E-03 NA 1.21E-04 --
THALLIUM 9.93E-02 2.80E-07 4.00E-09 6.60E-05 NA 4.24E-03 --
VANADIUM 2.79E+01 7.86E-05 1.12E-06 7.00E-03 NA 1.12E-02 --
ZINC 1.21E+02 3.41E-04 4.87E-06 3.00E-01 NA 1.14E-03 --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 3.95E-07 5.64E-09 6.00E-02 NA 6.58E-06 --
ACENAPHTHYLENE 2.42E-01 6.82E-07 9.74E-09 2.00E-02 NA 3.41E-05 --
ANTHRACENE 1.42E-01 4.00E-07 5.72E-09 3.00E-01 NA 1.33E-06 --
BENZ(A)ANTHRACENE 6.54E-01 1.84E-06 2.63E-08 NA 7.30E-01 -- 1.92E-08
BENZO[A]PYRENE 8.77E-01 2.47E-06 3.53E-08 NA 7.30E+00 -- 2.58E-07
BENZO(B)FLUORANTHENE 1.29E+00 3.64E-06 5.19E-08 NA 7.30E-01 -- 3.79E-08
BENZO(G,H,I)PERYLENE 5.69E-01 1.60E-06 2.29E-08 3.00E-02 NA 5.34E-05 --
BENZO(K)FLUORANTHENE 4.30E-01 1.21E-06 1.73E-08 NA 7.30E-02 -- 1.26E-09
CHRYSENE 8.25E-01 2.32E-06 3.32E-08 NA 7.30E-03 -- 2.42E-10
DIBENZ[A, H]ANTHRACENE 2.04E-01 5.75E-07 8.21E-09 NA 7.30E+00 -- 6.00E-08
FLUORANTHENE 1.11E+00 3.13E-06 4.47E-08 4.00E-02 NA 7.82E-05 --
FLUORENE 1.56E-01 4.40E-07 6.28E-09 4.00E-02 NA 1.10E-05 --
INDENO(1,2,3-CD)PYRENE 6.13E-01 1.73E-06 2.47E-08 NA 7.30E-01 -- 1.80E-08
2-METHYLNAPHTHALENE 1.39E-01 3.92E-07 5.60E-09 2.00E-02 NA 1.96E-05 --
NAPHTHALENE 1.26E-01 3.55E-07 5.07E-09 2.00E-02 NA 1.78E-05 --
PHENANTHRENE 4.50E-01 1.27E-06 1.81E-08 2.00E-02 NA 6.34E-05 --
PYRENE 1.32E+00 3.72E-06 5.31E-08 3.00E-02 NA 1.24E-04 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 1.18E-05 1.69E-07 2.00E-02 1.40E-02 5.92E-04 2.37E-09
BUTYLBENZYLPHTHALATE 1.15E-01 3.24E-07 4.63E-09 2.00E-01 NA 1.62E-06 --
CARBAZOLE 1.58E-01 4.45E-07 6.36E-09 NA 2.00E-02 -- 1.27E-10
2-CHLOROPHENOL 2.11E-01 5.95E-07 8.49E-09 5.00E-03 NA 1.19E-04 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 5.89E-07 8.41E-09 NA NA -- --
DIBENZOFURAN 1.56E-01 4.40E-07 6.28E-09 4.00E-03 NA 1.10E-04 --
DIBUTYLPHTHALATE 6.60E-02 1.86E-07 2.66E-09 1.00E-01 NA 1.86E-06 --
DIOCTYLPHTHALATE 2.01E-01 5.66E-07 8.09E-09 2.00E-02 NA 2.83E-05 --
4-METHYLPHENOL 5.50E-02 1.55E-07 2.21E-09 5.00E-03 NA 3.10E-05 --

Volatiles

2-BUTANONE 4.00E-03 1.13E-08 1.61E-10 6.00E-01 NA 1.88E-08 --
ACETONE 7.29E-02 2.05E-07 2.93E-09 1.00E-01 NA 2.05E-06 --
BENZENE 2.86E-03 8.06E-09 1.15E-10 3.00E-03 5.50E-02 2.69E-06 6.33E-12
CHLOROFORM 1.10E-03 3.10E-09 4.43E-11 1.00E-02 6.10E-03 3.10E-07 2.70E-13
ETHYLBENZENE 2.53E-03 7.13E-09 1.02E-10 1.00E-01 NA 7.13E-08 --
TRICHLOROETHENE 2.20E-03 6.20E-09 8.86E-11 6.00E-03 1.10E-02 1.03E-06 9.74E-13
VINYL CHLORIDE 4.37E-03 1.23E-08 1.76E-10 3.00E-03 1.50E+00 4.10E-06 2.64E-10

Cumulative Risk 1.92E-01 7.41E-07
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TABLE L-14 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CONSTRUCTION WORKER DUE TO EXPOSURE TO DERMAL 

CONTACT WITH TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Dermal Contact with Total Soil

Surface Area for Contact = SA 3,300 cm2/event
Adherence Factor = AF 0.3 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 150 event/yr
Exposure Duration = ED 1 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 365 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 7.56E+03 -- -- 1.00E+00 NA -- --
ANTIMONY 6.95E-01 -- -- 6.00E-05 NA -- --
ARSENIC 5.69E+00 9.92E-07 1.42E-08 3.00E-04 1.50E+00 3.31E-03 2.13E-08
BARIUM 8.35E+01 -- -- 4.90E-03 NA -- --
BERYLLIUM 3.18E-01 -- -- 1.40E-05 NA -- --
CADMIUM 3.37E-01 1.96E-09 2.80E-11 1.25E-05 NA 1.57E-04 --
CHROMIUM 1.91E+01 -- -- 7.50E-05 NA -- --
COBALT 6.78E+00 -- -- 6.00E-02 NA -- --
COPPER 4.73E+01 -- -- 3.70E-02 NA -- --
MANGANESE 2.99E+02 -- -- 9.60E-04 NA -- --
MERCURY 1.03E+00 -- -- 1.00E-04 NA -- --
NICKEL 1.65E+01 -- -- 8.00E-04 NA -- --
SELENIUM 5.85E-01 -- -- 5.00E-03 NA -- --
SILVER 2.14E-01 -- -- 2.00E-04 NA -- --
THALLIUM 9.93E-02 -- -- 6.60E-05 NA -- --
VANADIUM 2.79E+01 -- -- 1.82E-04 NA -- --
ZINC 1.21E+02 -- -- 3.00E-01 NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.40E-01 1.06E-07 1.51E-09 NA NA -- --
ACENAPHTHYLENE 2.42E-01 1.83E-07 2.61E-09 NA NA -- --
ANTHRACENE 1.42E-01 1.07E-07 1.53E-09 NA NA -- --
BENZ(A)ANTHRACENE 6.54E-01 4.94E-07 7.06E-09 NA NA -- --
BENZO[A]PYRENE 8.77E-01 6.63E-07 9.47E-09 NA NA -- --
BENZO(B)FLUORANTHENE 1.29E+00 9.75E-07 1.39E-08 NA NA -- --
BENZO(G,H,I)PERYLENE 5.69E-01 4.30E-07 6.14E-09 NA NA -- --
BENZO(K)FLUORANTHENE 4.30E-01 3.25E-07 4.64E-09 NA NA -- --
CHRYSENE 8.25E-01 6.23E-07 8.91E-09 NA NA -- --
DIBENZ[A, H]ANTHRACENE 2.04E-01 1.54E-07 2.20E-09 NA NA -- --
FLUORANTHENE 1.11E+00 8.39E-07 1.20E-08 NA NA -- --
FLUORENE 1.56E-01 1.18E-07 1.68E-09 NA NA -- --
INDENO(1,2,3-CD)PYRENE 6.13E-01 4.63E-07 6.62E-09 NA NA -- --
2-METHYLNAPHTHALENE 1.39E-01 1.05E-07 1.50E-09 NA NA -- --
NAPHTHALENE 1.26E-01 9.52E-08 1.36E-09 NA NA -- --
PHENANTHRENE 4.50E-01 3.40E-07 4.86E-09 NA NA -- --
PYRENE 1.32E+00 9.97E-07 1.42E-08 NA NA -- --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 4.20E+00 2.44E-06 3.49E-08 2.00E-02 1.40E-02 1.22E-04 4.88E-10
BUTYLBENZYLPHTHALATE 1.15E-01 6.68E-08 9.55E-10 2.00E-01 NA 3.34E-07 --
CARBAZOLE 1.58E-01 9.18E-08 1.31E-09 NA 2.00E-02 -- 2.62E-11
2-CHLOROPHENOL 2.11E-01 1.23E-07 1.75E-09 5.00E-03 NA 2.45E-05 --
4-CHLOROPHENYL PHENYL ETHER 2.09E-01 1.21E-07 1.74E-09 NA NA -- --
DIBENZOFURAN 1.56E-01 9.07E-08 1.30E-09 4.00E-03 NA 2.27E-05 --
DIBUTYLPHTHALATE 6.60E-02 3.84E-08 5.48E-10 1.00E-01 NA 3.84E-07 --
DIOCTYLPHTHALATE 2.01E-01 1.17E-07 1.67E-09 2.00E-02 NA 5.84E-06 --
4-METHYLPHENOL 5.50E-02 3.20E-08 4.57E-10 5.00E-03 NA 6.39E-06 --

Volatiles

2-BUTANONE 4.00E-03 -- -- 6.00E-01 NA -- --
ACETONE 7.29E-02 -- -- 1.00E-01 NA -- --
BENZENE 2.86E-03 -- -- 3.00E-03 5.50E-02 -- --
CHLOROFORM 1.10E-03 -- -- 1.00E-02 6.10E-03 -- --
ETHYLBENZENE 2.53E-03 -- -- 1.00E-01 NA -- --
TRICHLOROETHENE 2.20E-03 -- -- 6.00E-03 1.10E-02 -- --
VINYL CHLORIDE 4.37E-03 -- -- 3.00E-03 1.50E+00 -- --

Cumulative Risk 3.65E-03 4.16E-05
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TABLE L-15 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CONSTRUCTION WORKERS DUE TO INHALATION OF 

PARTICULATES FROM TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Other Area
* RME- Inhalation of Particles from Total Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 8 hr/day
Exposure Frequency = EF 150 day/yr
Exposure Duration = ED 1 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 365 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics

ALUMINUM 5.73E-06 2.24E-07 3.20E-09 1.40E-03 NA 1.60E-04 --
ANTIMONY 5.27E-10 2.06E-11 2.94E-13 NA NA -- --
ARSENIC 4.31E-09 1.69E-10 2.41E-12 NA 1.50E+01 -- 3.61E-11
BARIUM 6.33E-08 2.47E-09 3.54E-11 1.40E-04 NA 1.77E-05 --
BERYLLIUM 2.41E-10 9.43E-12 1.35E-13 5.70E-06 8.40E+00 1.65E-06 1.13E-12
CADMIUM 2.55E-10 9.99E-12 1.43E-13 NA 6.30E+00 -- 8.99E-13
CHROMIUM 1.45E-08 5.66E-10 8.09E-12 NA 2.90E+02 -- 2.35E-09
COBALT 5.14E-09 2.01E-10 2.87E-12 NA NA -- --
COPPER 3.58E-08 1.40E-09 2.00E-11 NA NA -- --
MANGANESE 2.27E-07 8.86E-09 1.27E-10 1.40E-05 NA 6.33E-04 --
MERCURY 7.80E-10 3.05E-11 4.36E-13 NA NA -- --
NICKEL 1.25E-08 4.89E-10 6.99E-12 NA NA -- --
SELENIUM 4.43E-10 1.73E-11 2.48E-13 NA NA -- --
SILVER 1.62E-10 6.34E-12 9.06E-14 NA NA -- --
THALLIUM 7.52E-11 2.94E-12 4.20E-14 NA NA -- --
VANADIUM 2.11E-08 8.27E-10 1.18E-11 NA NA -- --
ZINC 9.17E-08 3.59E-09 5.12E-11 NA NA -- --
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Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

PAHs

ACENAPHTHENE 1.06E-10 4.15E-12 5.93E-14 6.00E-02 NA 6.92E-11 --
ACENAPHTHYLENE 1.83E-10 7.17E-12 1.02E-13 8.60E-04 NA 8.34E-09 --
ANTHRACENE 1.08E-10 4.21E-12 6.01E-14 3.00E-01 NA 1.40E-11 --
BENZ(A)ANTHRACENE 4.95E-10 1.94E-11 2.77E-13 NA 3.10E-01 -- 8.58E-14
BENZO[A]PYRENE 6.64E-10 2.60E-11 3.71E-13 NA 3.10E+00 -- 1.15E-12
BENZO(B)FLUORANTHENE 9.77E-10 3.82E-11 5.46E-13 NA 3.10E-01 -- 1.69E-13
BENZO(G,H,I)PERYLENE 4.31E-10 1.69E-11 2.41E-13 3.00E-02 NA 5.62E-10 --
BENZO(K)FLUORANTHENE 3.26E-10 1.27E-11 1.82E-13 NA 3.10E-02 -- 5.64E-15
CHRYSENE 6.25E-10 2.45E-11 3.49E-13 NA 3.10E-03 -- 1.08E-15
DIBENZ[A, H]ANTHRACENE 1.55E-10 6.05E-12 8.64E-14 NA 3.10E+00 -- 2.68E-13
FLUORANTHENE 8.41E-10 3.29E-11 4.70E-13 4.00E-02 NA 8.22E-10 --
FLUORENE 1.18E-10 4.62E-12 6.61E-14 4.00E-02 NA 1.16E-10 --
INDENO(1,2,3-CD)PYRENE 4.64E-10 1.82E-11 2.60E-13 NA 3.10E-01 -- 8.05E-14
2-METHYLNAPHTHALENE 1.05E-10 4.12E-12 5.89E-14 NA NA -- --
NAPHTHALENE 9.55E-11 3.73E-12 5.33E-14 8.60E-04 NA 4.34E-09 --
PHENANTHRENE 3.41E-10 1.33E-11 1.91E-13 8.60E-04 NA 1.55E-08 --
PYRENE 1.00E-09 3.91E-11 5.59E-13 3.00E-02 NA 1.30E-09 --

Semivolatiles

BIS(2-ETHYLHEXYL)PHTHALATE 3.18E-09 1.24E-10 1.78E-12 2.20E-02 NA 5.66E-09 --
BUTYLBENZYLPHTHALATE 8.71E-11 3.41E-12 4.87E-14 2.00E-01 NA 1.70E-11 --
CARBAZOLE 1.20E-10 4.68E-12 6.69E-14 NA 2.00E-02 -- 1.34E-15
2-CHLOROPHENOL 1.60E-10 6.25E-12 8.93E-14 5.00E-03 NA 1.25E-09 --
4-CHLOROPHENYL PHENYL ETHER 1.58E-10 6.19E-12 8.85E-14 NA NA -- --
DIBENZOFURAN 1.18E-10 4.62E-12 6.61E-14 4.00E-03 NA 1.16E-09 --
DIBUTYLPHTHALATE 5.00E-11 1.96E-12 2.79E-14 1.00E-01 NA 1.96E-11 --
DIOCTYLPHTHALATE 1.52E-10 5.96E-12 8.51E-14 2.00E-02 NA 2.98E-10 --
4-METHYLPHENOL 4.17E-11 1.63E-12 2.33E-14 5.00E-03 NA 3.26E-10 --

Volatiles

2-BUTANONE 3.03E-12 1.19E-13 1.69E-15 2.90E-01 NA 4.09E-13 --
ACETONE 5.52E-11 2.16E-12 3.09E-14 1.00E-01 NA 2.16E-11 --
BENZENE 2.17E-12 8.48E-14 1.21E-15 1.70E-03 2.70E-02 4.99E-11 3.27E-17
CHLOROFORM 8.33E-13 3.26E-14 4.66E-16 8.60E-05 8.05E-02 3.79E-10 3.75E-17
ETHYLBENZENE 1.92E-12 7.50E-14 1.07E-15 2.90E-01 NA 2.59E-13 --
TRICHLOROETHENE 1.67E-12 6.52E-14 9.32E-16 6.00E-03 6.00E-03 1.09E-11 5.59E-18
VINYL CHLORIDE 3.31E-12 1.30E-13 1.85E-15 2.90E-02 3.10E-02 4.47E-12 5.74E-17

Cumulative Risk 8.12E-04 2.39E-09
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TABLE L-16 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURES TO 
VEGETABLE INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Other Area

Determine Daily intake of COPC from produce:
Iag = [((Pd + Pv + Pr) * Crag) + (Pr * CRpp) + (Prbg * CRbg)] * Fag

Iag = Daily intake of COPC from produce in mg/kg-day (dry weight).
Pd = Above ground exposed produce concentration due to direct deposition onto plant surface in mg/kg.
Pv = Aboveground exposed produce concentration due to air-to-plant transfer in mg/kg.
Pr = Aboveground exposed and protected produce concetration due to root uptake in mg/kg.

Pr bg = Belowground produce concentration due to root uptake in mg/kg.
CRag = Consumption rate of exposed aboveground produce in kg/kg-day.

Adult = 0.0003 kg/kg-day
Child = 0.00042 kg/kg-day

CRpp = Consumption rate of protected aboveground produce in kg/kg-day.
Adult = 0.00057 kg/kg-day
Child = 0.00077 kg/kg-day

CRbg = Consumption rate of belowground produce in kg/kg-day.
Adult = 0.00014 kg/kg-day
Child = 0.00022 kg/kg-day

Fag = Fraction of produce that is contaminated (unitless).
Adult Resident = 0.25
Child Resident = 0.25

Exposure Frequency = EF 60 day/yr
Exposure Duration = ED 24 yr

Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Iag * EF * ED / (AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern
Conc in plant (dw) 

aboveground (mg/kg)
Conc in plant (dw) 

belowground (mg/kg)

Protected Vegetative 
Conc in Plant (dw) 

(mg/kg)

Daily COPC 
Intake (Iag) 
(mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk

PAHs
ACENAPHTHENE 2.77E-02 7.67E-01 2.77E-02 3.29E-05 5.41E-06 1.85E-06 6.00E-02 NA 9.01E-05 --
ACENAPHTHYLENE 4.16E-02 4.16E-02 4.16E-02 1.05E-05 1.73E-06 5.92E-07 2.00E-02 NA 8.64E-05 --
ANTHRACENE 1.43E-02 3.92E-03 1.43E-02 3.26E-06 5.35E-07 1.84E-07 3.00E-01 NA 1.78E-06 --
BENZ[A]ANTHRACENE 1.32E-02 1.38E-02 1.32E-02 3.36E-06 5.52E-07 1.89E-07 NA 7.30E-01 -- 1.38E-07
BENZO[A]PYRENE 9.73E-03 1.11E-02 9.73E-03 2.50E-06 4.12E-07 1.41E-07 NA 7.30E+00 -- 1.03E-06
BENZO[B]FLUORANTHENE 1.30E-02 2.14E-02 1.30E-02 3.57E-06 5.88E-07 2.01E-07 NA 7.30E-01 -- 1.47E-07
BENZO[G,H,I]PERYLENE 3.47E-03 3.47E-03 3.47E-03 8.75E-07 1.44E-07 4.93E-08 3.00E-02 NA 4.80E-06 --
BENZO[K]FLUORANTHENE 4.34E-03 7.14E-03 4.34E-03 1.19E-06 1.96E-07 6.73E-08 NA 7.30E-02 -- 4.91E-09
CHRYSENE 1.54E-02 1.69E-02 1.54E-02 3.94E-06 6.48E-07 2.22E-07 NA 7.30E-03 -- 1.62E-09
DIBENZ[A,H]ANTHRACENE 1.30E-03 2.92E-03 1.30E-03 3.84E-07 6.32E-08 2.17E-08 NA 7.30E+00 -- 1.58E-07
FLUORANTHENE 4.95E-02 4.33E-02 4.95E-02 1.23E-05 2.02E-06 6.92E-07 4.00E-02 NA 5.05E-05 --
FLUORENE 2.36E-02 7.74E-03 2.36E-02 5.39E-06 8.87E-07 3.04E-07 4.00E-02 NA 2.22E-05 --
INDENO[1,2,3-C,D]PYRENE 2.39E-03 7.29E-03 2.39E-03 7.75E-07 1.27E-07 4.37E-08 NA 7.30E-01 -- 3.19E-08
2-METHYLNAPHTHALENE 6.05E-02 1.14E+00 6.05E-02 5.32E-05 8.74E-06 3.00E-06 2.00E-02 NA 4.37E-04 --
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Chemical of Concern
Conc in plant (dw) 

aboveground (mg/kg)
Conc in plant (dw) 

belowground (mg/kg)

Protected Vegetative 
Conc in Plant (dw) 

(mg/kg)

Daily COPC 
Intake (Iag) 
(mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk

NAPHTHALENE 5.48E-02 1.04E+00 5.48E-02 4.82E-05 7.93E-06 2.72E-06 2.00E-02 NA 3.96E-04 --
PHENANTHRENE 4.09E-02 6.71E-03 4.09E-02 9.12E-06 1.50E-06 5.14E-07 2.00E-02 NA 7.50E-05 --
PYRENE 6.57E-02 3.22E-02 6.57E-02 1.54E-05 2.54E-06 8.69E-07 3.00E-02 NA 8.45E-05 --

SEMIVOLATILES
2-CHLOROPHENOL 4.60E-01 9.28E-01 4.60E-01 1.33E-04 2.18E-05 7.47E-06 5.00E-03 NA 4.36E-03 --
4-CHLOROPHENYL PHENYL ETHER 1.42E-02 3.09E-03 1.42E-02 3.20E-06 5.26E-07 1.80E-07 NA NA -- --
4-METHYLPHENOL 1.61E-01 1.62E+00 1.61E-01 9.16E-05 1.51E-05 5.17E-06 5.00E-03 NA 3.01E-03 --
BIS(2-ETHYLHEXYL)PHTHALATE 1.60E-01 8.95E-02 1.60E-01 3.78E-05 6.22E-06 2.13E-06 2.00E-02 1.40E-02 3.11E-04 2.99E-08
BUTYLBENZYLPHTHALATE 1.25E-02 4.91E-03 1.25E-02 2.90E-06 4.76E-07 1.63E-07 2.00E-01 NA 2.38E-06 --
CARBAZOLE 4.33E-02 4.33E-02 4.33E-02 1.09E-05 1.80E-06 6.16E-07 NA 2.00E-02 -- 1.23E-08
DIBENZOFURAN 2.51E-02 2.51E-02 2.51E-02 6.34E-06 1.04E-06 3.57E-07 4.00E-03 NA 2.61E-04 --
DIBUTYLPHTHALATE 4.78E-03 4.24E-02 4.78E-03 2.52E-06 4.15E-07 1.42E-07 1.00E-01 NA 4.15E-06 --
DIOCTYLPHTHALATE 3.16E-05 7.90E-04 3.16E-05 3.45E-08 5.67E-09 1.95E-09 2.00E-02 NA 2.84E-07 --

VOLATILES
2-BUTANONE 1.07E-01 1.14E+00 1.07E-01 6.33E-05 1.04E-05 3.57E-06 6.00E-01 NA 1.73E-05 --
ACETONE 3.79E+00 4.96E+01 3.79E+00 2.56E-03 4.21E-04 1.44E-04 1.00E-01 NA 4.21E-03 --
BENZENE 6.44E-03 7.64E-02 6.44E-03 4.07E-06 6.69E-07 2.30E-07 3.00E-03 5.50E-02 2.23E-04 1.26E-08
CHLOROFORM 3.18E-03 2.84E-02 3.18E-03 1.68E-06 2.77E-07 9.50E-08 1.00E-02 6.10E-03 2.77E-05 5.79E-10
ETHYLBENZENE 1.54E-03 8.10E-02 1.54E-03 3.17E-06 5.21E-07 1.79E-07 1.00E-01 NA 5.21E-06 --
TRICHLOROETHENE 3.34E-03 4.66E-02 3.34E-03 2.36E-06 3.88E-07 1.33E-07 6.00E-03 1.10E-02 6.46E-05 1.46E-09
VINYL CHLORIDE 3.68E-02 3.19E-01 3.68E-02 1.92E-05 3.15E-06 1.08E-06 3.00E-03 1.50E+00 1.05E-03 1.62E-06

METALS
ALUMINUM 3.02E+01 3.02E+01 4.91E+00 4.03E-03 6.62E-04 2.27E-04 1.00E+00 NA 6.62E-04 --
ANTIMONY 2.22E-02 2.09E-02 2.22E-02 5.55E-06 9.13E-07 3.13E-07 4.00E-04 NA 2.28E-03 --
ARSENIC 3.60E-02 4.55E-02 3.60E-02 9.43E-06 1.55E-06 5.31E-07 3.00E-04 1.50E+00 5.17E-03 7.97E-07
BARIUM 2.69E+00 1.25E+00 2.69E+00 6.29E-04 1.03E-04 3.54E-05 7.00E-02 NA 1.48E-03 --
BERYLLIUM 8.20E-04 4.77E-04 8.20E-04 1.95E-07 3.21E-08 1.10E-08 2.00E-03 NA 1.60E-05 --
CADMIUM 4.21E-02 2.16E-02 4.21E-02 9.92E-06 1.63E-06 5.59E-07 5.00E-04 NA 3.26E-03 --
CHROMIUM 9.32E-02 8.60E-02 9.32E-02 2.33E-05 3.83E-06 1.31E-06 3.00E-03 NA 1.28E-03 --
COBALT 1.36E-01 1.36E-01 4.75E-02 2.17E-05 3.56E-06 1.22E-06 6.00E-02 NA 5.94E-05 --
COPPER 8.92E+00 8.92E+00 8.92E+00 2.25E-03 3.70E-04 1.27E-04 3.70E-02 NA 1.00E-02 --
LEAD 3.10E+00 2.05E+00 3.10E+00 7.46E-04 1.23E-04 4.21E-05 NA NA -- --
MANGANESE 7.48E+01 7.48E+01 1.50E+01 1.04E-02 1.70E-03 5.83E-04 2.40E-02 NA 7.09E-02 --
MERCURY 1.49E-02 3.71E-02 1.49E-02 4.55E-06 7.47E-07 2.56E-07 1.00E-04 NA 7.47E-03 --
NICKEL 1.54E-01 1.32E-01 1.54E-01 3.80E-05 6.25E-06 2.14E-06 2.00E-02 NA 3.13E-04 --
SELENIUM 9.36E-03 1.14E-02 9.36E-03 2.44E-06 4.00E-07 1.37E-07 5.00E-03 NA 8.01E-05 --
SILVER 2.95E-02 2.14E-02 2.95E-02 7.17E-06 1.18E-06 4.04E-07 5.00E-03 NA 2.36E-04 --
THALLIUM 8.52E-05 3.97E-05 8.52E-05 1.99E-08 3.27E-09 1.12E-09 6.60E-05 NA 4.96E-05 --
VANADIUM 1.53E-01 1.53E-01 8.37E-02 2.88E-05 4.74E-06 1.62E-06 7.00E-03 NA 6.76E-04 --
ZINC 5.57E+00 5.32E+00 5.57E+00 1.40E-03 2.30E-04 7.87E-05 3.00E-01 NA 7.65E-04 --
Cumulative Risk 1.20E-01 3.98E-06
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TABLE L-17 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURES TO 
VEGETABLE INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Other Area

Determine Daily intake of COPC from produce:
Iag = [((Pd + Pv + Pr) * Crag) + (Pr * CRpp) + (Prbg * CRbg)] * Fag

Iag = Daily intake of COPC from produce in mg/kg-day (dry weight).
Pd = Above ground exposed produce concentration due to direct deposition onto plant surface in mg/kg.
Pv = Aboveground exposed produce concentration due to air-to-plant transfer in mg/kg.
Pr = Aboveground exposed and protected produce concetration due to root uptake in mg/kg.

Pr bg = Belowground produce concentration due to root uptake in mg/kg.
CRag = Consumption rate of exposed aboveground produce in kg/kg-day.

Adult = 0.0003 kg/kg-day
Child = 0.00042 kg/kg-day

CRpp = Consumption rate of protected aboveground produce in kg/kg-day.
Adult = 0.00057 kg/kg-day
Child = 0.00077 kg/kg-day

CRbg = Consumption rate of belowground produce in kg/kg-day.
Adult = 0.00014 kg/kg-day
Child = 0.00022 kg/kg-day

Fag = Fraction of produce that is contaminated (unitless).
Adult Resident = 0.25
Child Resident = 0.25

Exposure Frequency = EF 60 day/yr
Exposure Duration = ED 24 yr

Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Iag * EF * ED / (AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern
Conc in plant (dw) 

aboveground (mg/kg)
Conc in plant (dw) 

belowground (mg/kg)

Protected Vegetative 
Conc in Plant (dw) 

(mg/kg)

Daily COPC 
Intake (Iag) 
(mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk

PAHs
ACENAPHTHENE 2.77E-02 7.67E-01 2.77E-02 5.58E-05 9.17E-06 3.14E-06 6.00E-02 NA 1.53E-04 --
ACENAPHTHYLENE 4.16E-02 4.16E-02 4.16E-02 2.27E-05 3.73E-06 1.28E-06 2.00E-02 NA 1.86E-04 --
ANTHRACENE 1.43E-02 3.92E-03 1.43E-02 7.24E-06 1.19E-06 4.08E-07 3.00E-01 NA 3.97E-06 --
BENZ[A]ANTHRACENE 1.32E-02 1.38E-02 1.32E-02 7.23E-06 1.19E-06 4.08E-07 NA 7.30E-01 -- 2.98E-07
BENZO[A]PYRENE 9.73E-03 1.11E-02 9.73E-03 5.38E-06 8.84E-07 3.03E-07 NA 7.30E+00 -- 2.21E-06
BENZO[B]FLUORANTHENE 1.30E-02 2.14E-02 1.30E-02 7.54E-06 1.24E-06 4.25E-07 NA 7.30E-01 -- 3.10E-07
BENZO[G,H,I]PERYLENE 3.47E-03 3.47E-03 3.47E-03 1.89E-06 3.11E-07 1.06E-07 3.00E-02 NA 1.04E-05 --
BENZO[K]FLUORANTHENE 4.34E-03 7.14E-03 4.34E-03 2.52E-06 4.14E-07 1.42E-07 NA 7.30E-02 -- 1.04E-08
CHRYSENE 1.54E-02 1.69E-02 1.54E-02 8.47E-06 1.39E-06 4.78E-07 NA 7.30E-03 -- 3.49E-09
DIBENZ[A,H]ANTHRACENE 1.30E-03 2.92E-03 1.30E-03 7.96E-07 1.31E-07 4.49E-08 NA 7.30E+00 -- 3.28E-07
FLUORANTHENE 4.95E-02 4.33E-02 4.95E-02 2.66E-05 4.38E-06 1.50E-06 4.00E-02 NA 1.09E-04 --
FLUORENE 2.36E-02 7.74E-03 2.36E-02 1.20E-05 1.97E-06 6.75E-07 4.00E-02 NA 4.92E-05 --
INDENO[1,2,3-C,D]PYRENE 2.39E-03 7.29E-03 2.39E-03 1.57E-06 2.59E-07 8.86E-08 NA 7.30E-01 -- 6.47E-08
2-METHYLNAPHTHALENE 6.05E-02 1.14E+00 6.05E-02 9.25E-05 1.52E-05 5.22E-06 2.00E-02 NA 7.61E-04 --
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Chemical of Concern
Conc in plant (dw) 

aboveground (mg/kg)
Conc in plant (dw) 

belowground (mg/kg)

Protected Vegetative 
Conc in Plant (dw) 

(mg/kg)

Daily COPC 
Intake (Iag) 
(mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk

NAPHTHALENE 5.48E-02 1.04E+00 5.48E-02 8.39E-05 1.38E-05 4.73E-06 2.00E-02 NA 6.90E-04 --
PHENANTHRENE 4.09E-02 6.71E-03 4.09E-02 2.04E-05 3.35E-06 1.15E-06 2.00E-02 NA 1.68E-04 --
PYRENE 6.57E-02 3.22E-02 6.57E-02 3.40E-05 5.59E-06 1.92E-06 3.00E-02 NA 1.86E-04 --

SEMIVOLATILES
2-CHLOROPHENOL 4.60E-01 9.28E-01 4.60E-01 2.76E-04 4.54E-05 1.56E-05 5.00E-03 NA 9.09E-03 --
4-CHLOROPHENYL PHENYL ETHER 1.42E-02 3.09E-03 1.42E-02 7.13E-06 1.17E-06 4.02E-07 NA NA -- --
4-METHYLPHENOL 1.61E-01 1.62E+00 1.61E-01 1.68E-04 2.76E-05 9.46E-06 5.00E-03 NA 5.52E-03 --
BIS(2-ETHYLHEXYL)PHTHALATE 1.60E-01 8.95E-02 1.60E-01 8.31E-05 1.37E-05 4.68E-06 2.00E-02 1.40E-02 6.83E-04 6.56E-08
BUTYLBENZYLPHTHALATE 1.25E-02 4.91E-03 1.25E-02 6.41E-06 1.05E-06 3.61E-07 2.00E-01 NA 5.27E-06 --
CARBAZOLE 4.33E-02 4.33E-02 4.33E-02 2.36E-05 3.88E-06 1.33E-06 NA 2.00E-02 -- 2.66E-08
DIBENZOFURAN 2.51E-02 2.51E-02 2.51E-02 1.37E-05 2.25E-06 7.71E-07 4.00E-03 NA 5.62E-04 --
DIBUTYLPHTHALATE 4.78E-03 4.24E-02 4.78E-03 4.68E-06 7.69E-07 2.64E-07 1.00E-01 NA 7.69E-06 --
DIOCTYLPHTHALATE 3.16E-05 7.90E-04 3.16E-05 5.89E-08 9.68E-09 3.32E-09 2.00E-02 NA 4.84E-07 --

VOLATILES
2-BUTANONE 1.07E-01 1.14E+00 1.07E-01 1.15E-04 1.89E-05 6.50E-06 6.00E-01 NA 3.16E-05 --
ACETONE 3.79E+00 4.96E+01 3.79E+00 4.58E-03 7.54E-04 2.58E-04 1.00E-01 NA 7.54E-03 --
BENZENE 6.44E-03 7.64E-02 6.44E-03 7.35E-06 1.21E-06 4.14E-07 3.00E-03 5.50E-02 4.03E-04 2.28E-08
CHLOROFORM 3.18E-03 2.84E-02 3.18E-03 3.12E-06 5.13E-07 1.76E-07 1.00E-02 6.10E-03 5.13E-05 1.07E-09
ETHYLBENZENE 1.54E-03 8.10E-02 1.54E-03 5.21E-06 8.56E-07 2.93E-07 1.00E-01 NA 8.56E-06 --
TRICHLOROETHENE 3.34E-03 4.66E-02 3.34E-03 4.20E-06 6.91E-07 2.37E-07 6.00E-03 1.10E-02 1.15E-04 2.61E-09
VINYL CHLORIDE 3.68E-02 3.19E-01 3.68E-02 3.56E-05 5.84E-06 2.00E-06 3.00E-03 1.50E+00 1.95E-03 3.01E-06

METALS
ALUMINUM 3.02E+01 3.02E+01 4.91E+00 1.16E-02 1.91E-03 6.54E-04 1.00E+00 NA 1.91E-03 --
ANTIMONY 2.22E-02 2.09E-02 2.22E-02 1.20E-05 1.97E-06 6.77E-07 4.00E-04 NA 4.94E-03 --
ARSENIC 3.60E-02 4.55E-02 3.60E-02 2.02E-05 3.31E-06 1.14E-06 3.00E-04 1.50E+00 1.10E-02 1.70E-06
BARIUM 2.69E+00 1.25E+00 2.69E+00 1.39E-03 2.28E-04 7.81E-05 7.00E-02 NA 3.26E-03 --
BERYLLIUM 8.20E-04 4.77E-04 8.20E-04 4.28E-07 7.04E-08 2.41E-08 2.00E-03 NA 3.52E-05 --
CADMIUM 4.21E-02 2.16E-02 4.21E-02 2.18E-05 3.59E-06 1.23E-06 5.00E-04 NA 7.18E-03 --
CHROMIUM 9.32E-02 8.60E-02 9.32E-02 5.04E-05 8.28E-06 2.84E-06 3.00E-03 NA 2.76E-03 --
COBALT 1.36E-01 1.36E-01 4.75E-02 5.69E-05 9.36E-06 3.21E-06 6.00E-02 NA 1.56E-04 --
COPPER 8.92E+00 8.92E+00 8.92E+00 4.86E-03 7.99E-04 2.74E-04 3.70E-02 NA 2.16E-02 --
LEAD 3.10E+00 2.05E+00 3.10E+00 1.63E-03 2.68E-04 9.20E-05 NA NA -- --
MANGANESE 7.48E+01 7.48E+01 1.50E+01 2.92E-02 4.80E-03 1.65E-03 2.40E-02 NA 2.00E-01 --
MERCURY 1.49E-02 3.71E-02 1.49E-02 9.36E-06 1.54E-06 5.27E-07 1.00E-04 NA 1.54E-02 --
NICKEL 1.54E-01 1.32E-01 1.54E-01 8.25E-05 1.36E-05 4.65E-06 2.00E-02 NA 6.78E-04 --
SELENIUM 9.36E-03 1.14E-02 9.36E-03 5.21E-06 8.57E-07 2.94E-07 5.00E-03 NA 1.71E-04 --
SILVER 2.95E-02 2.14E-02 2.95E-02 1.56E-05 2.57E-06 8.82E-07 5.00E-03 NA 5.14E-04 --
THALLIUM 8.52E-05 3.97E-05 8.52E-05 4.39E-08 7.22E-09 2.48E-09 6.60E-05 NA 1.09E-04 --
VANADIUM 1.53E-01 1.53E-01 8.37E-02 7.02E-05 1.15E-05 3.96E-06 7.00E-03 NA 1.65E-03 --
ZINC 5.57E+00 5.32E+00 5.57E+00 3.02E-03 4.96E-04 1.70E-04 3.00E-01 NA 1.65E-03 --
Cumulative Risk 3.01E-01 8.05E-06
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Appendix M

Risk Assessment Calculations
Pesticide Area



TABLE M-1 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES 
OF CANCER AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURES TO TOTAL 

SOIL INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Incidental Ingestion of Total Soil

Ingestion Rate = CR 100 mg/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 24 yr for cancer 30 yr for noncancer
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 10,950 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 7.10E-02 9.73E-08 3.33E-08 NA 2.40E-01 -- 8.00E-09
DDE 4.40E-02 6.03E-08 2.07E-08 NA 3.40E-01 -- 7.03E-09
DDT 9.87E-01 1.35E-06 4.64E-07 5.00E-04 3.40E-01 2.70E-03 1.58E-07
ENDRIN ALDEHYDE 8.20E-03 1.12E-08 3.85E-09 3.00E-04 NA 3.74E-05 --
ENDRIN KETONE 3.20E-02 4.38E-08 1.50E-08 3.00E-04 NA 1.46E-04 --
GAMMA-CHLORDANE 8.70E-03 1.19E-08 4.09E-09 5.00E-04 3.50E-01 2.38E-05 1.43E-09
GAMMA-BHC 5.20E-03 7.12E-09 2.44E-09 3.00E-04 1.30E+00 2.37E-05 3.17E-09
HEPTACHLOR EPOXIDE 9.91E-02 1.36E-07 4.65E-08 1.30E-05 9.10E+00 1.04E-02 4.24E-07

Cumulative Risk 1.34E-02 6.01E-07



TABLE M-2 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURE TO DERMAL CONTACT 

WITH TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Dermal Contact with Total Soil

Surface Area for Contact = SA 5,700 cm2/event
Adherence Factor = AF 0.07 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 350 event/yr
Exposure Duration = ED 24 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 7.10E-02 3.88E-08 1.33E-08 NA 2.40E-01 -- 3.19E-09
DDE 4.40E-02 2.40E-08 8.25E-09 NA 3.40E-01 -- 2.80E-09
DDT 9.87E-01 5.39E-07 1.85E-07 5.00E-04 3.40E-01 1.08E-03 6.29E-08
ENDRIN ALDEHYDE 8.20E-03 4.48E-09 1.54E-09 3.00E-04 NA 1.49E-05 --
ENDRIN KETONE 3.20E-02 1.75E-08 6.00E-09 3.00E-04 NA 5.83E-05 --
GAMMA-CHLORDANE 8.70E-03 1.90E-09 6.52E-10 5.00E-04 3.50E-01 3.80E-06 2.28E-10
GAMMA-BHC 5.20E-03 2.84E-09 9.74E-10 3.00E-04 1.30E+00 9.47E-06 1.27E-09
HEPTACHLOR EPOXIDE 9.91E-02 5.42E-08 1.86E-08 1.30E-05 9.10E+00 4.17E-03 1.69E-07

Cumulative Risk 5.33E-03 2.39E-07



TABLE M-3 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO INHALATION OF PARTICULATES 

FROM TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Inhalation of Particles from Total Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 24 hr/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 24 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 5.38E-11 1.47E-11 5.05E-12 NA 2.40E-01 -- 1.21E-12
DDE 3.33E-11 9.13E-12 3.13E-12 NA 3.40E-01 -- 1.06E-12
DDT 7.48E-10 2.05E-10 7.02E-11 5.00E-04 3.40E-01 4.10E-07 2.39E-11
ENDRIN ALDEHYDE 6.21E-12 1.70E-12 5.83E-13 3.00E-04 NA 5.67E-09 --
ENDRIN KETONE 2.42E-11 6.64E-12 2.28E-12 3.00E-04 NA 2.21E-08 --
GAMMA-CHLORDANE 6.59E-12 1.81E-12 6.19E-13 5.00E-04 3.50E-01 3.61E-09 2.17E-13
GAMMA-BHC 3.94E-12 1.08E-12 3.70E-13 3.00E-04 1.30E+00 3.60E-09 4.81E-13
HEPTACHLOR EPOXIDE 7.51E-11 2.06E-11 7.05E-12 1.30E-05 9.10E+00 1.58E-06 6.41E-11

Cumulative Risk 2.03E-06 9.10E-11



TABLE M-4 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURES TO TOTAL SOIL INGESTION -- 

REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Incidental Ingestion of Total Soil

Ingestion Rate = CR 200 mg/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 7.10E-02 9.08E-07 7.78E-08 NA 2.40E-01 -- 1.87E-08
DDE 4.40E-02 5.63E-07 4.82E-08 NA 3.40E-01 -- 1.64E-08
DDT 9.87E-01 1.26E-05 1.08E-06 5.00E-04 3.40E-01 2.52E-02 3.68E-07
ENDRIN ALDEHYDE 8.20E-03 1.05E-07 8.99E-09 3.00E-04 NA 3.49E-04 --
ENDRIN KETONE 3.20E-02 4.09E-07 3.51E-08 3.00E-04 NA 1.36E-03 --
GAMMA-CHLORDANE 8.70E-03 1.11E-07 9.53E-09 5.00E-04 3.50E-01 2.22E-04 3.34E-09
GAMMA-BHC 5.20E-03 6.65E-08 5.70E-09 3.00E-04 1.30E+00 2.22E-04 7.41E-09
HEPTACHLOR EPOXIDE 9.91E-02 1.27E-06 1.09E-07 1.30E-05 9.10E+00 9.75E-02 9.88E-07

Cumulative Risk 1.25E-01 1.40E-06



TABLE M-5 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURE TO DERMAL CONTACT 

WITH TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Dermal Contact with Total Soil

Surface Area for Contact = SA 2,800 cm2/event
Adherence Factor = AF 0.2 mg/cm2
Absorption Factor = ABS chemical specific
Exposure Frequency = EF 350 event/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 7.10E-02 2.54E-07 2.18E-08 NA 2.40E-01 -- 5.23E-09
DDE 4.40E-02 1.58E-07 1.35E-08 NA 3.40E-01 -- 4.59E-09
DDT 9.87E-01 3.53E-06 3.03E-07 5.00E-04 3.40E-01 7.07E-03 1.03E-07
ENDRIN ALDEHYDE 8.20E-03 2.94E-08 2.52E-09 3.00E-04 NA 9.79E-05 --
ENDRIN KETONE 3.20E-02 1.15E-07 9.82E-09 3.00E-04 NA 3.82E-04 --
GAMMA-CHLORDANE 8.70E-03 1.25E-08 1.07E-09 5.00E-04 3.50E-01 2.49E-05 3.74E-10
GAMMA-BHC 5.20E-03 1.86E-08 1.60E-09 3.00E-04 1.30E+00 6.21E-05 2.07E-09
HEPTACHLOR EPOXIDE 9.91E-02 3.55E-07 3.04E-08 1.30E-05 9.10E+00 2.73E-02 2.77E-07

Cumulative Risk 3.49E-02 3.92E-07



TABLE M-6 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO INHALATION OF PARTICULATES FROM TOTAL 

SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Inhalation of Particles from Total Soil

Inhalation Rate = IR 0.417 m3/hr
Exposure Time = ET 24 hr/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 5.38E-11 3.44E-11 2.95E-12 NA 2.40E-01 -- 7.08E-13
DDE 3.33E-11 2.13E-11 1.83E-12 NA 3.40E-01 -- 6.22E-13
DDT 7.48E-10 4.78E-10 4.10E-11 5.00E-04 3.40E-01 9.57E-07 1.39E-11
ENDRIN ALDEHYDE 6.21E-12 3.97E-12 3.41E-13 3.00E-04 NA 1.32E-08 --
ENDRIN KETONE 2.42E-11 1.55E-11 1.33E-12 3.00E-04 NA 5.17E-08 --
GAMMA-CHLORDANE 6.59E-12 4.22E-12 3.61E-13 2.00E-04 3.50E-01 2.11E-08 1.27E-13
GAMMA-BHC 3.94E-12 2.52E-12 2.16E-13 3.00E-04 1.30E+00 8.40E-09 2.81E-13
HEPTACHLOR EPOXIDE 7.51E-11 4.80E-11 4.12E-12 1.30E-05 9.10E+00 3.69E-06 3.75E-11

Cumulative Risk 4.75E-06 5.31E-11



TABLE M-7 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR RECREATIONAL USERS DUE TO EXPOSURES TO SURFACE 

SOIL INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Incidental Ingestion of Surface Soil

Ingestion Rate = CR 200 mg/day
Exposure Frequency = EF 141 day/yr
Exposure Duration = ED 9 yr
Body Weight = BW 36 kg
Averaging Time (Noncancer) = AT 3,285 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 7.10E-02 1.52E-07 1.96E-08 NA 2.40E-01 -- 4.70E-09
DDE 4.40E-02 9.44E-08 1.21E-08 NA 3.40E-01 -- 4.13E-09
DDT 9.87E-01 2.12E-06 2.72E-07 5.00E-04 3.40E-01 4.24E-03 9.26E-08
ENDRIN ALDEHYDE 8.20E-03 1.76E-08 2.26E-09 3.00E-04 NA 5.87E-05 --
ENDRIN KETONE 3.20E-02 6.87E-08 8.83E-09 3.00E-04 NA 2.29E-04 --
GAMMA-CHLORDANE 8.70E-03 1.87E-08 2.40E-09 5.00E-04 3.50E-01 3.73E-05 8.40E-10
GAMMA-BHC 5.20E-03 1.12E-08 1.43E-09 3.00E-04 1.30E+00 3.72E-05 1.87E-09
HEPTACHLOR EPOXIDE 9.91E-02 2.13E-07 2.73E-08 1.30E-05 9.10E+00 1.64E-02 2.49E-07

Cumulative Risk 2.10E-02 3.53E-07



TABLE M-8 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR RECREATIONAL USERS DUE TO EXPOSURE TO DERMAL 

CONTACT WITH SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Dermal Contact with Surface Soil

Surface Area for Contact = SA 2,900 cm2/event
Adherence Factor = AF 1 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 0 event/yr
Exposure Duration = ED 9 yr
Body Weight = BW 36 kg
Averaging Time (Noncancer) = AT 3,285 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 7.10E-02 4.70E-10 6.04E-11 NA 2.40E-01 -- 1.45E-11
DDE 4.40E-02 2.91E-10 3.75E-11 NA 3.40E-01 -- 1.27E-11
DDT 9.87E-01 6.53E-09 8.40E-10 5.00E-04 3.40E-01 1.31E-05 2.86E-10
ENDRIN ALDEHYDE 8.20E-03 5.43E-11 6.98E-12 3.00E-04 NA 1.81E-07 --
ENDRIN KETONE 3.20E-02 2.12E-10 2.72E-11 3.00E-04 NA 7.06E-07 --
GAMMA-CHLORDANE 8.70E-03 2.30E-11 2.96E-12 5.00E-04 3.50E-01 4.61E-08 1.04E-12
GAMMA-BHC 5.20E-03 3.44E-11 4.43E-12 3.00E-04 1.30E+00 1.15E-07 5.75E-12
HEPTACHLOR EPOXIDE 9.91E-02 6.56E-10 8.44E-11 1.30E-05 9.10E+00 5.05E-05 7.68E-10

Cumulative Risk 6.46E-05 1.09E-09



TABLE M-9 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES 
OF CANCER AND NONCANCER RISKS FOR RECREATIONAL USERS DUE TO INHALATION OF 

PARTICULATES FROM SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Inhalation of Particles from Surface Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 10 hr/day
Exposure Frequency = EF 141 day/yr
Exposure Duration = ED 9 yr
Body Weight = BW 36 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 5.38E-11 7.21E-12 6.18E-13 NA 2.40E-01 -- 1.48E-13
DDE 3.33E-11 4.47E-12 3.83E-13 NA 3.40E-01 -- 1.30E-13
DDT 7.48E-10 1.00E-10 8.59E-12 5.00E-04 3.40E-01 2.01E-07 2.92E-12
ENDRIN ALDEHYDE 6.21E-12 8.33E-13 7.14E-14 3.00E-04 NA 2.78E-09 --
ENDRIN KETONE 2.42E-11 3.25E-12 2.79E-13 3.00E-04 NA 1.08E-08 --
GAMMA-CHLORDANE 6.59E-12 8.84E-13 7.57E-14 2.00E-04 3.50E-01 4.42E-09 2.65E-14
GAMMA-BHC 3.94E-12 5.28E-13 4.53E-14 3.00E-04 1.30E+00 1.76E-09 5.89E-14
HEPTACHLOR EPOXIDE 7.51E-11 1.01E-11 8.63E-13 1.30E-05 9.10E+00 7.74E-07 7.85E-12

Cumulative Risk 9.95E-07 1.11E-11



TABLE M-10 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, 
ESTIMATES OF CANCER AND NONCANCER RISKS FOR COMMERCIAL WORKERS DUE 
TO EXPOSURES TO SURFACE SOIL INGESTION -- REASONABLE MAXIMUM SCENARIO 

(RME)
Site Number: Pesticide Area
* RME- Incidental Ingestion of Surface Soil

Ingestion Rate = CR 50 mg/day
Exposure Frequency = EF 250 day/yr
Exposure Duration = ED 25 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 9,125 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 7.10E-02 3.47E-08 1.24E-08 NA 2.40E-01 -- 2.98E-09
DDE 4.40E-02 2.15E-08 7.69E-09 NA 3.40E-01 -- 2.61E-09
DDT 9.87E-01 4.83E-07 1.72E-07 5.00E-04 3.40E-01 9.66E-04 5.86E-08
ENDRIN ALDEHYDE 8.20E-03 4.01E-09 1.43E-09 3.00E-04 NA 1.34E-05 --
ENDRIN KETONE 3.20E-02 1.57E-08 5.59E-09 3.00E-04 NA 5.22E-05 --
GAMMA-CHLORDANE 8.70E-03 4.26E-09 1.52E-09 5.00E-04 3.50E-01 8.51E-06 5.32E-10
GAMMA-BHC 5.20E-03 2.54E-09 9.09E-10 3.00E-04 1.30E+00 8.48E-06 1.18E-09
HEPTACHLOR EPOXIDE 9.91E-02 4.85E-08 1.73E-08 1.30E-05 9.10E+00 3.73E-03 1.58E-07

Cumulative Risk 4.78E-03 2.24E-07



TABLE M-11 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR COMMERCIAL WORKERS DUE TO EXPOSURE TO DERMAL CONTACT WITH 

SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Dermal Contact with Surface Soil

Surface Area for Contact = SA 5,700 cm2/event
Adherence Factor = AF 0.1 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 250 event/yr
Exposure Duration = ED 25 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 9,125 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 7.10E-02 3.96E-08 1.41E-08 NA 2.40E-01 -- 3.39E-09
DDE 4.40E-02 2.45E-08 8.76E-09 NA 3.40E-01 -- 2.98E-09
DDT 9.87E-01 5.50E-07 1.97E-07 5.00E-04 3.40E-01 1.10E-03 6.68E-08
ENDRIN ALDEHYDE 8.20E-03 4.57E-09 1.63E-09 3.00E-04 NA 1.52E-05 --
ENDRIN KETONE 3.20E-02 1.78E-08 6.37E-09 3.00E-04 NA 5.95E-05 --
GAMMA-CHLORDANE 8.70E-03 1.94E-09 6.93E-10 5.00E-04 3.50E-01 3.88E-06 2.43E-10
GAMMA-BHC 5.20E-03 2.90E-09 1.04E-09 3.00E-04 1.30E+00 9.67E-06 1.35E-09
HEPTACHLOR EPOXIDE 9.91E-02 5.53E-08 1.97E-08 1.30E-05 9.10E+00 4.25E-03 1.80E-07

Cumulative Risk 5.44E-03 2.54E-07



TABLE M-12 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES 
OF CANCER AND NONCANCER RISKS FOR COMMERCIAL WORKERS DUE TO INHALATION OF 

PARTICULATES FROM SURFACE SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Inhalation of Particles from Surface Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 8 hr/day
Exposure Frequency = EF 250 day/yr
Exposure Duration = ED 25 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 9,125 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 5.38E-11 3.51E-12 1.25E-12 NA 2.40E-01 -- 3.01E-13
DDE 3.33E-11 2.17E-12 7.76E-13 NA 3.40E-01 -- 2.64E-13
DDT 7.48E-10 4.88E-11 1.74E-11 5.00E-04 3.40E-01 9.75E-08 5.92E-12
ENDRIN ALDEHYDE 6.21E-12 4.05E-13 1.45E-13 3.00E-04 NA 1.35E-09 --
ENDRIN KETONE 2.42E-11 1.58E-12 5.65E-13 3.00E-04 NA 5.27E-09 --
GAMMA-CHLORDANE 6.59E-12 4.30E-13 1.53E-13 2.00E-04 3.50E-01 2.15E-09 5.37E-14
GAMMA-BHC 3.94E-12 2.57E-13 9.17E-14 3.00E-04 1.30E+00 8.56E-10 1.19E-13
HEPTACHLOR EPOXIDE 7.51E-11 4.90E-12 1.75E-12 1.30E-05 9.10E+00 3.77E-07 1.59E-11

Cumulative Risk 4.84E-07 2.26E-11



TABLE M-13 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CONSTRUCTION WORKERS DUE TO EXPOSURES TO 

TOTAL SOIL INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Incidental Ingestion of Total Soil

Ingestion Rate = CR 480 mg/day
Exposure Frequency = EF 150 day/yr
Exposure Duration = ED 1 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 365 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * CR * EF * ED *CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 7.10E-02 2.00E-07 2.86E-09 NA 2.40E-01 -- 6.86E-10
DDE 4.40E-02 1.24E-07 1.77E-09 NA 3.40E-01 -- 6.02E-10
DDT 9.87E-01 2.78E-06 3.97E-08 5.00E-04 3.40E-01 5.56E-03 1.35E-08
ENDRIN ALDEHYDE 8.20E-03 2.31E-08 3.30E-10 3.00E-04 NA 7.70E-05 --
ENDRIN KETONE 3.20E-02 9.02E-08 1.29E-09 3.00E-04 NA 3.01E-04 --
GAMMA-CHLORDANE 8.70E-03 2.45E-08 3.50E-10 5.00E-04 3.50E-01 4.90E-05 1.23E-10
GAMMA-BHC 5.20E-03 1.47E-08 2.09E-10 3.00E-04 1.30E+00 4.88E-05 2.72E-10
HEPTACHLOR EPOXIDE 9.91E-02 2.79E-07 3.99E-09 1.30E-05 9.10E+00 2.15E-02 3.63E-08

Cumulative Risk 2.75E-02 5.15E-08



TABLE M-14 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER 
AND NONCANCER RISKS FOR CONSTRUCTION WORKER DUE TO EXPOSURE TO DERMAL CONTACT WITH 

TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Dermal Contact with Total Soil

Surface Area for Contact = SA 3,300 cm2/event
Adherence Factor = AF 0.3 mg/cm2
Absorption Factor = ABS chemical-specific
Exposure Frequency = EF 150 event/yr
Exposure Duration = ED 1 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 365 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 1.00E-06 kg/mg

Intake (mg/kg-day) = Conc * SA * AF * ABS * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

ALDRIN 0.00E+00 0.00E+00 0.00E+00 3.00E-05 1.70E+01 0.00E+00 0.00E+00
ALPHA-BHC 0.00E+00 0.00E+00 0.00E+00 NA 6.30E+00 -- 0.00E+00
AROCHLOR 1016 0.00E+00 0.00E+00 0.00E+00 7.00E-05 7.00E-02 0.00E+00 0.00E+00
AROCHLOR 1260 0.00E+00 0.00E+00 0.00E+00 NA 2.00E+00 -- 0.00E+00
DDD 7.10E-02 4.13E-08 5.90E-10 NA 2.40E-01 -- 1.41E-10
DDE 4.40E-02 2.56E-08 3.65E-10 NA 3.40E-01 -- 1.24E-10
DDT 9.87E-01 5.74E-07 8.20E-09 5.00E-04 3.40E-01 1.15E-03 2.79E-09
BETA-BHC 0.00E+00 0.00E+00 0.00E+00 NA 1.80E+00 -- 0.00E+00
ENDRIN ALDEHYDE 8.20E-03 4.77E-09 6.81E-11 3.00E-04 NA 1.59E-05 --
ENDRIN KETONE 3.20E-02 1.86E-08 2.66E-10 3.00E-04 NA 6.20E-05 --
GAMMA-CHLORDANE 8.70E-03 2.02E-09 2.89E-11 5.00E-04 3.50E-01 4.05E-06 1.01E-11
GAMMA-BHC 5.20E-03 3.02E-09 4.32E-11 3.00E-04 1.30E+00 1.01E-05 5.61E-11
HEPTACHLOR  0.00E+00 0.00E+00 0.00E+00 5.00E-04 4.50E+00 0.00E+00 0.00E+00
HEPTACHLOR EPOXIDE 9.91E-02 5.76E-08 8.23E-10 1.30E-05 9.10E+00 4.43E-03 7.49E-09

Cumulative Risk 5.67E-03 3.76E-06



TABLE M-15 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF 
CANCER AND NONCANCER RISKS FOR CONSTRUCTION WORKERS DUE TO INHALATION OF 

PARTICULATES FROM TOTAL SOIL -- REASONABLE MAXIMUM SCENARIO (RME)
Site Number: Pesticide Area
* RME- Inhalation of Particles from Total Soil

Inhalation Rate = IR 0.833 m3/hr
Exposure Time = ET 8 hr/day
Exposure Frequency = EF 150 day/yr
Exposure Duration = ED 1 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 365 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * IR * ET * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Pesticides/PCBs

DDD 5.38E-11 2.10E-12 3.01E-14 NA 2.40E-01 -- 7.21E-15
DDE 3.33E-11 1.30E-12 1.86E-14 NA 3.40E-01 -- 6.33E-15
DDT 7.48E-10 2.93E-11 4.18E-13 5.00E-04 3.40E-01 5.85E-08 1.42E-13
ENDRIN ALDEHYDE 6.21E-12 2.43E-13 3.47E-15 3.00E-04 NA 8.10E-10 --
ENDRIN KETONE 2.42E-11 9.48E-13 1.35E-14 3.00E-04 NA 3.16E-09 --
GAMMA-CHLORDANE 6.59E-12 2.58E-13 3.68E-15 2.00E-04 3.50E-01 1.29E-09 1.29E-15
GAMMA-BHC 3.94E-12 1.54E-13 2.20E-15 3.00E-04 1.30E+00 5.14E-10 2.86E-15
HEPTACHLOR EPOXIDE 7.51E-11 2.94E-12 4.20E-14 1.30E-05 9.10E+00 2.26E-07 3.82E-13

Cumulative Risk 2.90E-07 5.42E-13



TABLE M-16  FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND NONCANCER RISKS FOR ADULT RESIDENTS DUE TO 
EXPOSURES TO VEGETABLE INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Pesticide Area

Determine Daily intake of COPC from produce:
Iag  = [((Pd + Pv + Pr) * Crag) + (Pr * CRpp) + (Prbg * CRbg)] * Fag

Iag  = Daily intake of COPC from produce in mg/kg-day (dry weight).

Pd = Above ground exposed produce concentration due to direct deposition onto plant surface in mg/kg.
Pv = Aboveground exposed produce concentration due to air-to-plant transfer in mg/kg.

Pr = Aboveground exposed and protected produce concetration due to root uptake in mg/kg.
Pr bg = Belowground produce concentration due to root uptake in mg/kg.
CRag  = Consumption rate of exposed aboveground produce in kg/kg-day.

Adult = 0.0003 kg/kg-day
Child = 0.00042 kg/kg-day

CRpp = Consumption rate of protected aboveground produce in kg/kg-day.

Adult = 0.00057 kg/kg-day
Child = 0.00077 kg/kg-day

CRbg = Consumption rate of belowground produce in kg/kg-day.

Adult = 0.00014 kg/kg-day
Child = 0.00022 kg/kg-day

Fag  = Fraction of produce that is contaminated (unitless).

Adult Resident = 0.25
Child Resident = 0.25

Exposure Frequency = EF 60 day/yr
Exposure Duration = ED 24 yr

Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Iag  * EF * ED / (AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern

Conc in plant (dw) 
aboveground (mg/kg)

Conc in plant (dw) 
belowground (mg/kg)

Daily COPC Intake (Iag) 
(mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk

Pesticides
DDD 7.95E-04 1.86E-02 8.24E-07 1.35E-07 4.64E-08 NA 2.40E-01 -- 1.11E-08
DDE 4.12E-04 7.79E-03 3.62E-07 5.95E-08 2.04E-08 NA 3.40E-01 -- 6.94E-09
DDT 1.18E-03 1.60E-02 8.17E-07 1.34E-07 4.61E-08 5.00E-04 3.40E-01 2.69E-04 1.57E-08
ENDRIN ALDEHYDE 4.72E-05 1.03E-03 4.64E-08 7.63E-09 2.62E-09 3.00E-04 NA 2.54E-05 --
ENDRIN KETONE 1.84E-04 4.03E-03 1.81E-07 2.98E-08 1.02E-08 3.00E-04 NA 9.93E-05 --
GAMMA-CHLORDANE 1.24E-04 1.47E-03 7.85E-08 1.29E-08 4.43E-09 NA 3.50E-01 -- 1.55E-09
GAMMA-HCH (LINDANE) 1.28E-03 5.98E-02 2.37E-06 3.90E-07 1.34E-07 3.00E-04 1.30E+00 1.30E-03 1.74E-07
HEPTACHLOR EPOXIDE 6.90E-03 1.47E-02 2.01E-06 3.31E-07 1.13E-07 1.30E-05 9.10E+00 2.55E-02 1.03E-06
Cumulative Risk 2.72E-02 1.24E-06



Site Number: Pesticide Area

Determine Daily intake of COPC from produce:
Iag  = [((Pd + Pv + Pr) * Crag) + (Pr * CRpp) + (Prbg * CRbg)] * Fag

Iag  = Daily intake of COPC from produce in mg/kg-day (dry weight).

Pd = Above ground exposed produce concentration due to direct deposition onto plant surface in mg/kg.
Pv = Aboveground exposed produce concentration due to air-to-plant transfer in mg/kg.

Pr = Aboveground exposed and protected produce concetration due to root uptake in mg/kg.
Pr bg = Belowground produce concentration due to root uptake in mg/kg.
CRag  = Consumption rate of exposed aboveground produce in kg/kg-day.

Adult = 0.0003 kg/kg-day
Child = 0.00042 kg/kg-day

CRpp = Consumption rate of protected aboveground produce in kg/kg-day.

Adult = 0.00057 kg/kg-day
Child = 0.00077 kg/kg-day

CRbg = Consumption rate of belowground produce in kg/kg-day.

Adult = 0.00014 kg/kg-day
Child = 0.00022 kg/kg-day

Fag  = Fraction of produce that is contaminated (unitless).

Adult Resident = 0.25
Child Resident = 0.25

Exposure Frequency = EF 60 day/yr
Exposure Duration = ED 24 yr

Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Iag  * EF * ED / (AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern

Conc in plant (dw) 
aboveground (mg/kg)

Conc in plant (dw) 
belowground (mg/kg)

Daily COPC Intake (Iag) 
(mg/kg-day) NCADI CADI Chronic RfD SF HQ Risk

Pesticides
DDD 7.95E-04 1.86E-02 1.26E-06 2.07E-07 7.10E-08 NA 2.40E-01 -- 1.70E-08
DDE 4.12E-04 7.79E-03 5.51E-07 9.06E-08 3.11E-08 NA 3.40E-01 -- 1.06E-08
DDT 1.18E-03 1.60E-02 1.23E-06 2.02E-07 6.94E-08 5.00E-04 3.40E-01 4.05E-04 2.36E-08
ENDRIN ALDEHYDE 4.72E-05 1.03E-03 7.09E-08 1.17E-08 3.99E-09 3.00E-04 NA 3.88E-05 --
ENDRIN KETONE 1.84E-04 4.03E-03 2.77E-07 4.55E-08 1.56E-08 3.00E-04 NA 1.52E-04 --
GAMMA-CHLORDANE 1.24E-04 1.47E-03 1.18E-07 1.94E-08 6.64E-09 NA 3.50E-01 -- 2.33E-09
GAMMA-HCH (LINDANE) 1.28E-03 5.98E-02 3.67E-06 6.03E-07 2.07E-07 3.00E-04 1.30E+00 2.01E-03 2.69E-07
HEPTACHLOR EPOXIDE 6.90E-03 1.47E-02 2.86E-06 4.70E-07 1.61E-07 1.30E-05 9.10E+00 3.61E-02 1.47E-06
Cumulative Risk 3.88E-02 1.79E-06

TABLE M-17  FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND NONCANCER RISKS FOR CHILD RESIDENTS DUE TO 
EXPOSURES TO VEGETABLE INGESTION -- REASONABLE MAXIMUM SCENARIO (RME)



Appendix N

Risk Assessment Calculations
Groundwater



TABLE N-1 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURES TO GROUNDWATER INGESTION -- REASONABLE 

MAXIMUM SCENARIO (RME)

Site Number: Groundwater
* RME- Ingestion of Groundwater

Ingestion Rate = CR 2 L/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 24 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * CR * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/L) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 7.97E-01 2.18E-02 7.48E-03 1.00E+00 NA 2.18E-02 --
ANTIMONY 1.34E-03 3.67E-05 1.26E-05 4.00E-04 NA 9.18E-02 --
BARIUM 1.48E-01 4.06E-03 1.39E-03 7.00E-02 NA 5.81E-02 --
CADMIUM 2.11E-04 5.78E-06 1.98E-06 5.00E-04 NA 1.16E-02 --
CHROMIUM 5.10E-02 1.40E-03 4.79E-04 3.00E-03 NA 4.66E-01 --
COBALT 3.00E-03 8.22E-05 2.82E-05 6.00E-02 NA 1.37E-03 --
COPPER 4.72E-03 1.29E-04 4.43E-05 3.70E-02 NA 3.50E-03 --
MANGANESE 6.05E-02 1.66E-03 5.68E-04 2.40E-02 NA 6.91E-02 --
NICKEL 1.91E-01 5.23E-03 1.79E-03 2.00E-02 NA 2.62E-01 --
SELENIUM 1.98E-03 5.42E-05 1.86E-05 5.00E-03 NA 1.08E-02 --
VANADIUM 9.00E-04 2.47E-05 8.45E-06 7.00E-03 NA 3.52E-03 --
ZINC 1.31E-02 3.59E-04 1.23E-04 3.00E-01 NA 1.20E-03 --

PAHs
ACENAPHTHENE 8.00E-04 2.19E-05 7.51E-06 6.00E-02 NA 3.65E-04 --
ANTHRACENE 1.60E-03 4.38E-05 1.50E-05 3.00E-01 NA 1.46E-04 --
BENZ(A)ANTHRACENE 2.84E-03 7.78E-05 2.67E-05 NA 7.30E-01 -- 1.95E-05
BENZO[A]PYRENE 1.00E-02 2.74E-04 9.39E-05 NA 7.30E+00 -- 6.86E-04
BENZO(B)FLOURANTHENE 5.56E-03 1.52E-04 5.22E-05 NA 7.30E-01 -- 3.81E-05
BENZO(G,H,I)PERYLENE 2.94E-03 8.05E-05 2.76E-05 3.00E-02 NA 2.68E-03 --
BENZO(K)FLOURANTHENE 1.72E-03 4.71E-05 1.62E-05 NA 7.30E-02 -- 1.18E-06
CHRYSENE 3.95E-03 1.08E-04 3.71E-05 NA 7.30E-03 -- 2.71E-07
DIBENZ[A, H]ANTHRACENE 2.00E-03 5.48E-05 1.88E-05 NA 7.30E+00 -- 1.37E-04
FLUORANTHENE 9.56E-03 2.62E-04 8.98E-05 4.00E-02 NA 6.55E-03 --
FLUORENE 9.00E-04 2.47E-05 8.45E-06 4.00E-02 NA 6.16E-04 --
INDENO(1,2,3-CD)PYRENE 2.84E-03 7.78E-05 2.67E-05 NA 7.30E-01 -- 1.95E-05
2-METHYLNAPHTHALENE 6.70E-03 1.84E-04 6.29E-05 2.00E-02 NA 9.18E-03 --
NAPHTHALENE 9.00E-04 2.47E-05 8.45E-06 2.00E-02 NA 1.23E-03 --
PHENANTHRENE 5.28E-03 1.45E-04 4.96E-05 2.00E-02 NA 7.23E-03 --
PYRENE 7.34E-03 2.01E-04 6.89E-05 3.00E-02 NA 6.70E-03 --

Pesticides/PCBs
DIELDRIN 4.00E-04 1.10E-05 3.76E-06 5.00E-05 1.60E+01 2.19E-01 6.01E-05

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 1.40E-02 3.84E-04 1.32E-04 2.00E-02 1.40E-02 1.92E-02 1.84E-06
BUTYLBENZYLPHTHALATE 5.00E-04 1.37E-05 4.70E-06 2.00E-01 NA 6.85E-05 --
DI(2-ETHYLHEXYL)ADIPATE 1.00E-04 2.74E-06 9.39E-07 6.00E-01 1.20E-03 4.57E-06 1.13E-09
DIBENZOFURAN 9.00E-04 2.47E-05 8.45E-06 4.00E-03 NA 6.16E-03 --
DIBUTYLPHTHALATE 4.00E-03 1.10E-04 3.76E-05 1.00E-01 NA 1.10E-03 --
DIETHYLPHTHALATE 3.00E-03 8.22E-05 2.82E-05 8.00E-01 NA 1.03E-04 --
DIMETHYLPHTHALATE 1.00E-04 2.74E-06 9.39E-07 1.00E+01 NA 2.74E-07 --

Volatiles
ACETONE 5.05E-03 1.38E-04 4.74E-05 1.00E-01 NA 1.38E-03 --
BROMOFORM 3.00E-03 8.22E-05 2.82E-05 2.00E-02 7.90E-03 4.11E-03 2.23E-07
CHLOROETHANE 6.00E-04 1.64E-05 5.64E-06 4.00E-01 2.90E-03 4.11E-05 1.63E-08
CHLOROFORM 2.30E-02 6.30E-04 2.16E-04 1.00E-02 6.10E-03 6.30E-02 1.32E-06
CHLOROMETHANE 2.42E-03 6.62E-05 2.27E-05 NA 1.30E-02 -- 2.95E-07
DIBROMOCHLOROMETHANE 5.00E-04 1.37E-05 4.70E-06 2.00E-02 8.40E-02 6.85E-04 3.95E-07
M&P XYLENES 3.00E-04 8.22E-06 2.82E-06 2.00E+00 NA 4.11E-06 --
METHYL-T-BUTYL ETHER 1.03E-03 2.81E-05 9.65E-06 NA 4.00E-03 -- 3.86E-08
METHYLENE CHLORIDE 2.00E-04 5.48E-06 1.88E-06 6.00E-02 7.50E-03 9.13E-05 1.41E-08
N-BUTYLBENZENE 1.00E-04 2.74E-06 9.39E-07 4.00E-02 NA 6.85E-05 --
P-ISOPROPYLTOLUENE 2.00E-04 5.48E-06 1.88E-06 NA NA -- --
TERT-BUTYLALCOHOL 5.10E-03 1.40E-04 4.79E-05 NA NA -- --
XYLENES 3.00E-04 8.22E-06 2.82E-06 2.00E+00 NA 4.11E-06 --

Cumulative Risk 1.35E+00 0.00096564



TABLE N-2 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR ADULT RESIDENTS DUE TO EXPOSURE TO DERMAL CONTACT WITH GROUNDWATER -- 

REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Groundwater
* RME- Dermal Contact with Groundwater

Surface Area Available for Contact = SA 18,000 cm2
Event Time = ET 0.58 hr/day
Permeability Constant = PC chemical-specific cm/hr
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 24 yr
Body Weight = BW 70 kg
Averaging Time (Noncancer) = AT 8,760 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 0.001 L/cm3

Intake (mg/kg-day) = Conc * SA * PC * ET * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/L) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 7.97E-01 1.14E-04 3.91E-05 1.00E+00 NA 1.14E-04 --
ANTIMONY 1.34E-03 1.92E-07 6.57E-08 6.00E-05 NA 3.19E-03 --
BARIUM 1.48E-01 2.12E-05 7.27E-06 4.90E-03 NA 4.33E-03 --
CADMIUM 2.11E-04 3.32E-08 1.14E-08 1.25E-05 NA 2.66E-03 --
CHROMIUM 5.10E-02 7.29E-06 2.50E-06 7.50E-05 NA 9.72E-02 --
COBALT 3.00E-03 4.29E-07 1.47E-07 6.00E-02 NA 7.15E-06 --
COPPER 4.72E-03 6.75E-07 2.31E-07 3.70E-02 NA 1.82E-05 --
MANGANESE 6.05E-02 8.65E-06 2.97E-06 9.60E-04 NA 9.01E-03 --
NICKEL 1.91E-01 7.38E-06 2.53E-06 8.00E-04 NA 9.22E-03 --
SELENIUM 1.98E-03 2.83E-07 9.71E-08 5.00E-03 NA 5.66E-05 --
VANADIUM 9.00E-04 1.29E-07 4.41E-08 1.82E-04 NA 7.07E-04 --
ZINC 1.31E-02 1.87E-06 6.42E-07 3.00E-01 NA 6.24E-06 --

PAHs
ACENAPHTHENE 8.00E-04 2.86E-05 9.81E-06 NA NA -- --
ANTHRACENE 1.60E-03 5.03E-05 1.73E-05 NA NA -- --
BENZ(A)ANTHRACENE 2.84E-03 2.11E-04 7.24E-05 NA NA -- --
BENZO[A]PYRENE 1.00E-02 1.10E-03 3.78E-04 NA NA -- --
BENZO(B)FLOURANTHENE 5.56E-03 6.20E-04 2.13E-04 NA NA -- --
BENZO(G,H,I)PERYLENE 2.94E-03 7.57E-04 2.59E-04 NA NA -- --
BENZO(K)FLOURANTHENE 1.72E-03 1.48E-04 5.06E-05 NA NA -- --
CHRYSENE 3.95E-03 2.94E-04 1.01E-04 NA NA -- --
DIBENZ[A, H]ANTHRACENE 2.00E-03 4.86E-04 1.67E-04 NA NA -- --
FLUORANTHENE 9.56E-03 3.28E-04 1.13E-04 NA NA -- --
FLUORENE 9.00E-04 3.22E-05 1.10E-05 NA NA -- --
INDENO(1,2,3-CD)PYRENE 2.84E-03 4.87E-04 1.67E-04 NA NA -- --
2-METHYLNAPHTHALENE 6.70E-03 1.44E-04 4.93E-05 2.00E-02 NA 7.19E-03 --
NAPHTHALENE 9.00E-04 6.31E-06 2.16E-06 NA NA -- --
PHENANTHRENE 5.28E-03 1.13E-04 3.88E-05 NA NA -- --
PYRENE 7.34E-03 3.36E-04 1.15E-04 NA NA -- --

Pesticides/PCBs
DIELDRIN 4.00E-04 7.44E-07 2.55E-07 5.00E-05 1.60E+01 1.49E-02 4.08E-06

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 1.40E-02 4.61E-05 1.58E-05 2.00E-02 1.40E-02 2.30E-03 2.21E-07
BUTYLBENZYLPHTHALATE 5.00E-04 5.08E-06 1.74E-06 2.00E-01 NA 2.54E-05 --
DI(2-ETHYLHEXYL)ADIPATE 1.00E-04 5.15E-05 1.77E-05 6.00E-01 1.20E-03 8.58E-05 2.12E-08
DIBENZOFURAN 9.00E-04 1.93E-05 6.62E-06 4.00E-03 NA 4.83E-03 --
DIBUTYLPHTHALATE 4.00E-03 1.49E-05 5.10E-06 1.00E-01 NA 1.49E-04 --
DIETHYLPHTHALATE 3.00E-03 1.76E-06 6.03E-07 8.00E-01 NA 2.20E-06 --
DIMETHYLPHTHALATE 1.00E-04 2.00E-08 6.86E-09 1.00E+01 NA 2.00E-09 --

Volatiles
ACETONE 5.05E-03 4.12E-07 1.41E-07 1.00E-01 NA 4.12E-06 --
BROMOFORM 3.00E-03 1.03E-06 3.53E-07 2.00E-02 7.90E-03 5.15E-05 2.79E-09
CHLOROETHANE 6.00E-04 5.41E-07 1.85E-07 4.00E-01 2.90E-03 1.35E-06 5.38E-10
CHLOROFORM 2.30E-02 2.34E-05 8.01E-06 1.00E-02 6.10E-03 2.34E-03 4.88E-08
CHLOROMETHANE 2.42E-03 1.18E-06 4.03E-07 NA 1.30E-02 -- 5.24E-09
DIBROMOCHLOROMETHANE 5.00E-04 2.79E-07 9.56E-08 2.00E-02 8.40E-02 1.39E-05 8.03E-09
M&P XYLENES 3.00E-04 3.43E-06 1.18E-06 2.00E+00 NA 1.72E-06 --
METHYL-T-BUTYL ETHER 1.03E-03 3.82E-07 1.31E-07 NA 4.00E-03 -- 5.24E-10
METHYLENE CHLORIDE 2.00E-04 1.03E-07 3.53E-08 6.00E-02 7.50E-03 1.72E-06 2.65E-10
N-BUTYLBENZENE 1.00E-04 NA NA 4.00E-02 NA -- --
P-ISOPROPYLTOLUENE 2.00E-04 NA NA NA NA -- --
TERT-BUTYLALCOHOL 5.10E-03 NA NA NA NA -- --
XYLENES 3.00E-04 4.08E-06 1.40E-06 2.00E+00 NA 2.04E-06 --

Cumulative Risk 1.58E-01 4.388E-06



TABLE N-3 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR ADULT RESIDENTS DUE TO INHALATION OF VOLATILES FROM GROUNDWATER -- 

REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Groundwater
* RME- Inhalation of Volatiles from Groundwater

Air Exchange Rate = AER 1.67E-02 min-1
Body Weight = BW 70 kg
Duration in Shower Room = DSR 1 min
Ventillation Rate = VR 20 L/min
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 30 yr
Averaging Time (Non-Cancer) = AT 10,950 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * EF * ED * SD /  AT

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/kg/shower) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Volatiles
ACETONE 2.22E-05 2.13E-05 9.13E-06 1.00E-01 NA 2.13E-04 --
BROMOFORM 3.12E-05 3.00E-05 1.28E-05 NA 3.90E-03 -- 5.01E-08
CHLOROETHANE 1.36E-05 1.30E-05 5.57E-06 2.90E+00 NA 4.48E-06 --
CHLOROFORM 4.04E-04 3.88E-04 1.66E-04 8.60E-05 8.05E-02 4.51E+00 1.34E-05
CHLOROMETHANE 5.96E-05 5.72E-05 2.45E-05 2.60E-02 3.50E-03 2.20E-03 8.58E-08
DIBROMOCHLOROMETHANE 5.98E-06 5.73E-06 2.46E-06 NA NA -- --
M&P XYLENES 5.71E-06 5.47E-06 2.35E-06 2.00E-01 NA 2.74E-05 --
METHYL-T-BUTYL ETHER 1.65E-05 1.58E-05 6.76E-06 8.57E-01 NA 1.84E-05 --
METHYLENE CHLORIDE 3.87E-06 3.71E-06 1.59E-06 8.60E-01 1.65E-03 4.31E-06 2.62E-09
N-BUTYLBENZENE 1.76E-06 1.69E-06 7.24E-07 NA NA -- --
P-ISOPROPYLTOLUENE 0.00E+00 0.00E+00 0.00E+00 NA NA -- --
TERT-BUTYLALCOHOL 0.00E+00 0.00E+00 0.00E+00 NA NA -- --
XYLENES 5.71E-06 5.47E-06 2.35E-06 NA NA -- --

Cumulative Risk 4.51E+00 1.352E-05



TABLE N-4 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURES TO GROUNDWATER INGESTION -- REASONABLE 

MAXIMUM SCENARIO (RME)

Site Number: Groundwater
* RME- Ingestion of Groundwater

Ingestion Rate = CR 1 L/day
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days

Intake (mg/kg-day) = Conc * CR * EF * ED / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/L) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 7.97E-01 5.09E-02 4.36E-03 1.00E+00 NA 5.09E-02 --
ANTIMONY 1.34E-03 8.57E-05 7.34E-06 4.00E-04 NA 2.14E-01 --
BARIUM 1.48E-01 9.48E-03 8.13E-04 7.00E-02 NA 1.35E-01 --
CADMIUM 2.11E-04 1.35E-05 1.16E-06 5.00E-04 NA 2.70E-02 --
CHROMIUM 5.10E-02 3.26E-03 2.79E-04 3.00E-03 NA 1.09E+00 --
COBALT 3.00E-03 1.92E-04 1.64E-05 6.00E-02 NA 3.20E-03 --
COPPER 4.72E-03 3.02E-04 2.59E-05 3.70E-02 NA 8.16E-03 --
MANGANESE 6.05E-02 3.87E-03 3.32E-04 2.40E-02 NA 1.61E-01 --
NICKEL 1.91E-01 1.22E-02 1.05E-03 2.00E-02 NA 6.11E-01 --
SELENIUM 1.98E-03 1.27E-04 1.08E-05 5.00E-03 NA 2.53E-02 --
VANADIUM 9.00E-04 5.75E-05 4.93E-06 7.00E-03 NA 8.22E-03 --
ZINC 1.31E-02 8.37E-04 7.18E-05 3.00E-01 NA 2.79E-03 --

PAHs
ACENAPHTHENE 8.00E-04 5.11E-05 4.38E-06 6.00E-02 NA 8.52E-04 --
ANTHRACENE 1.60E-03 1.02E-04 8.77E-06 3.00E-01 NA 3.41E-04 --
BENZ(A)ANTHRACENE 2.84E-03 1.82E-04 1.56E-05 NA 7.30E-01 -- 1.14E-05
BENZO[A]PYRENE 1.00E-02 6.39E-04 5.48E-05 NA 7.30E+00 -- 4.00E-04
BENZO(B)FLOURANTHENE 5.56E-03 3.55E-04 3.05E-05 NA 7.30E-01 -- 2.22E-05
BENZO(G,H,I)PERYLENE 2.94E-03 1.88E-04 1.61E-05 3.00E-02 NA 6.26E-03 --
BENZO(K)FLOURANTHENE 1.72E-03 1.10E-04 9.42E-06 NA 7.30E-02 -- 6.88E-07
CHRYSENE 3.95E-03 2.53E-04 2.16E-05 NA 7.30E-03 -- 1.58E-07
DIBENZ[A, H]ANTHRACENE 2.00E-03 1.28E-04 1.10E-05 NA 7.30E+00 -- 8.00E-05
FLUORANTHENE 9.56E-03 6.11E-04 5.24E-05 4.00E-02 NA 1.53E-02 --
FLUORENE 9.00E-04 5.75E-05 4.93E-06 4.00E-02 NA 1.44E-03 --
INDENO(1,2,3-CD)PYRENE 2.84E-03 1.82E-04 1.56E-05 NA 7.30E-01 -- 1.14E-05
2-METHYLNAPHTHALENE 6.70E-03 4.28E-04 3.67E-05 2.00E-02 NA 2.14E-02 --
NAPHTHALENE 9.00E-04 5.75E-05 4.93E-06 2.00E-02 NA 2.88E-03 --
PHENANTHRENE 5.28E-03 3.38E-04 2.89E-05 2.00E-02 NA 1.69E-02 --
PYRENE 7.34E-03 4.69E-04 4.02E-05 3.00E-02 NA 1.56E-02 --

Pesticides/PCBs
DIELDRIN 4.00E-04 2.56E-05 2.19E-06 5.00E-05 1.60E+01 5.11E-01 3.51E-05

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 1.40E-02 8.95E-04 7.67E-05 2.00E-02 1.40E-02 4.47E-02 1.07E-06
BUTYLBENZYLPHTHALATE 5.00E-04 3.20E-05 2.74E-06 2.00E-01 NA 1.60E-04 --
DI(2-ETHYLHEXYL)ADIPATE 1.00E-04 6.39E-06 5.48E-07 6.00E-01 1.20E-03 1.07E-05 6.58E-10
DIBENZOFURAN 9.00E-04 5.75E-05 4.93E-06 4.00E-03 NA 1.44E-02 --
DIBUTYLPHTHALATE 4.00E-03 2.56E-04 2.19E-05 1.00E-01 NA 2.56E-03 --
DIETHYLPHTHALATE 3.00E-03 1.92E-04 1.64E-05 8.00E-01 NA 2.40E-04 --
DIMETHYLPHTHALATE 1.00E-04 6.39E-06 5.48E-07 1.00E+01 NA 6.39E-07 --

Volatiles
ACETONE 5.05E-03 3.23E-04 2.77E-05 1.00E-01 NA 3.23E-03 --
BROMOFORM 3.00E-03 1.92E-04 1.64E-05 2.00E-02 7.90E-03 9.59E-03 1.30E-07
CHLOROETHANE 6.00E-04 3.84E-05 3.29E-06 4.00E-01 2.90E-03 9.59E-05 9.53E-09
CHLOROFORM 2.30E-02 1.47E-03 1.26E-04 1.00E-02 6.10E-03 1.47E-01 7.69E-07
CHLOROMETHANE 2.42E-03 1.55E-04 1.32E-05 NA 1.30E-02 -- 1.72E-07
DIBROMOCHLOROMETHANE 5.00E-04 3.20E-05 2.74E-06 2.00E-02 8.40E-02 1.60E-03 2.30E-07
M&P XYLENES 3.00E-04 1.92E-05 1.64E-06 2.00E+00 NA 9.59E-06 --
METHYL-T-BUTYL ETHER 1.03E-03 6.57E-05 5.63E-06 NA 4.00E-03 -- 2.25E-08
METHYLENE CHLORIDE 2.00E-04 1.28E-05 1.10E-06 6.00E-02 7.50E-03 2.13E-04 8.22E-09
N-BUTYLBENZENE 1.00E-04 6.39E-06 5.48E-07 4.00E-02 NA 1.60E-04 --
P-ISOPROPYLTOLUENE 2.00E-04 1.28E-05 1.10E-06 NA NA -- --
TERT-BUTYLALCOHOL 5.10E-03 3.26E-04 2.79E-05 NA NA -- --
XYLENES 3.00E-04 1.92E-05 1.64E-06 2.00E+00 NA 9.59E-06 --

Cumulative Risk 3.15E+00 0.00056329



TABLE N-5 FORT TOTTEN HUMAN HEALTH RISK ASSESSMENT CALCULATIONS, ESTIMATES OF CANCER AND 
NONCANCER RISKS FOR CHILD RESIDENTS DUE TO EXPOSURE TO DERMAL CONTACT WITH GROUNDWATER -- 

REASONABLE MAXIMUM SCENARIO (RME)

Site Number: Groundwater
* RME- Dermal Contact with Groundwater

Surface Area Available for Contact = SA 6,600 cm2
Event Time = ET 1 hr/day
Permeability Constant = PC chemical-specific cm/hr
Exposure Frequency = EF 350 day/yr
Exposure Duration = ED 6 yr
Body Weight = BW 15 kg
Averaging Time (Noncancer) = AT 2,190 days
Averaging Time (Cancer) = AT 25,550 days
Conversion Factor = CF 0.001 L/cm3

Intake (mg/kg-day) = Conc * SA * PC * ET * EF * ED * CF / (BW * AT)

NCADI = Daily intake - Noncarcinogens
CADI = Daily Intake - Carcinogens
HQ = Hazard Quotient - Noncarcinogens = NCADI / RfD
Risk = Cancer Risk = CADI * SF

Chemical of Concern EPC NCADI CADI Chronic RfD SF HQ Risk
(mg/L) (mg/kg-day) (mg/kg-day) (mg/kg-day) per (mg/kg-day)

Inorganics
ALUMINUM 7.97E-01 3.36E-04 2.88E-05 1.00E+00 NA 3.36E-04 --
ANTIMONY 1.34E-03 5.65E-07 4.85E-08 6.00E-05 NA 9.42E-03 --
BARIUM 1.48E-01 6.26E-05 5.36E-06 4.90E-03 NA 1.28E-02 --
CADMIUM 2.11E-04 9.79E-08 8.39E-09 1.25E-05 NA 7.83E-03 --
CHROMIUM 5.10E-02 2.15E-05 1.84E-06 7.50E-05 NA 2.87E-01 --
COBALT 3.00E-03 1.27E-06 1.08E-07 6.00E-02 NA 2.11E-05 --
COPPER 4.72E-03 1.99E-06 1.71E-07 3.70E-02 NA 5.38E-05 --
MANGANESE 6.05E-02 2.55E-05 2.19E-06 9.60E-04 NA 2.66E-02 --
NICKEL 1.91E-01 2.18E-05 1.87E-06 8.00E-04 NA 2.72E-02 --
SELENIUM 1.98E-03 8.35E-07 7.16E-08 5.00E-03 NA 1.67E-04 --
VANADIUM 9.00E-04 3.80E-07 3.25E-08 1.82E-04 NA 2.09E-03 --
ZINC 1.31E-02 5.53E-06 4.74E-07 3.00E-01 NA 1.84E-05 --

PAHs
ACENAPHTHENE 8.00E-04 8.44E-05 7.23E-06 NA NA -- --
ANTHRACENE 1.60E-03 1.49E-04 1.27E-05 NA NA -- --
BENZ(A)ANTHRACENE 2.84E-03 6.23E-04 5.34E-05 NA NA -- --
BENZO[A]PYRENE 1.00E-02 3.25E-03 2.78E-04 NA NA -- --
BENZO(B)FLOURANTHENE 5.56E-03 1.83E-03 1.57E-04 NA NA -- --
BENZO(G,H,I)PERYLENE 2.94E-03 2.23E-03 1.91E-04 NA NA -- --
BENZO(K)FLOURANTHENE 1.72E-03 4.35E-04 3.73E-05 NA NA -- --
CHRYSENE 3.95E-03 8.67E-04 7.43E-05 NA NA -- --
DIBENZ[A, H]ANTHRACENE 2.00E-03 1.43E-03 1.23E-04 NA NA -- --
FLUORANTHENE 9.56E-03 9.68E-04 8.30E-05 NA NA -- --
FLUORENE 9.00E-04 9.49E-05 8.14E-06 NA NA -- --
INDENO(1,2,3-CD)PYRENE 2.84E-03 1.44E-03 1.23E-04 NA NA -- --
2-METHYLNAPHTHALENE 6.70E-03 4.24E-04 3.63E-05 2.00E-02 NA 2.12E-02 --
NAPHTHALENE 9.00E-04 1.86E-05 1.59E-06 NA NA -- --
PHENANTHRENE 5.28E-03 3.34E-04 2.86E-05 NA NA -- --
PYRENE 7.34E-03 9.91E-04 8.49E-05 NA NA -- --

Pesticides/PCBs
DIELDRIN 4.00E-04 2.19E-06 1.88E-07 5.00E-05 1.60E+01 4.39E-02 3.01E-06

Semivolatiles
BIS(2-ETHYLHEXYL)PHTHALATE 1.40E-02 1.36E-04 1.16E-05 2.00E-02 1.40E-02 6.79E-03 1.63E-07
BUTYLBENZYLPHTHALATE 5.00E-04 1.50E-05 1.28E-06 2.00E-01 NA 7.49E-05 --
DI(2-ETHYLHEXYL)ADIPATE 1.00E-04 1.52E-04 1.30E-05 6.00E-01 1.20E-03 2.53E-04 1.56E-08
DIBENZOFURAN 9.00E-04 5.70E-05 4.88E-06 4.00E-03 NA 1.42E-02 --
DIBUTYLPHTHALATE 4.00E-03 4.39E-05 3.76E-06 1.00E-01 NA 4.39E-04 --
DIETHYLPHTHALATE 3.00E-03 5.19E-06 4.45E-07 8.00E-01 NA 6.49E-06 --
DIMETHYLPHTHALATE 1.00E-04 5.91E-08 5.06E-09 1.00E+01 NA 5.91E-09 --

Volatiles
ACETONE 5.05E-03 1.21E-06 1.04E-07 1.00E-01 NA 1.21E-05 --
BROMOFORM 3.00E-03 3.04E-06 2.60E-07 2.00E-02 7.90E-03 1.52E-04 2.06E-09
CHLOROETHANE 6.00E-04 1.59E-06 1.37E-07 4.00E-01 2.90E-03 3.99E-06 3.96E-10
CHLOROFORM 2.30E-02 6.89E-05 5.91E-06 1.00E-02 6.10E-03 6.89E-03 3.60E-08
CHLOROMETHANE 2.42E-03 3.47E-06 2.97E-07 NA 1.30E-02 -- 3.86E-09
DIBROMOCHLOROMETHANE 5.00E-04 8.23E-07 7.05E-08 2.00E-02 8.40E-02 4.11E-05 5.92E-09
M&P XYLENES 3.00E-04 1.01E-05 8.68E-07 2.00E+00 NA 5.06E-06 --
METHYL-T-BUTYL ETHER 1.03E-03 1.13E-06 9.66E-08 NA 4.00E-03 -- 3.86E-10
METHYLENE CHLORIDE 2.00E-04 3.04E-07 2.60E-08 6.00E-02 7.50E-03 5.06E-06 1.95E-10
N-BUTYLBENZENE 1.00E-04 NA NA 4.00E-02 NA -- --
P-ISOPROPYLTOLUENE 2.00E-04 NA NA NA NA -- --
TERT-BUTYLALCOHOL 5.10E-03 NA NA NA NA -- --
XYLENES 3.00E-04 1.20E-05 1.03E-06 2.00E+00 NA 6.01E-06 --

Cumulative Risk 4.67E-01 3.2364E-06



Appendix O

Lead Risk Spreadsheets



Table O-1  IEUBK Model Output for Residential Children, Fill Area
LEAD MODEL Version 0.99d

AIR CONCENTRATION:  0.100  ug Pb/m3    DEFAULT
  Indoor AIR Pb Conc:  30.0  percent of outdoor.
  Other AIR Parameters:
     Age    Time Outdoors (hr)     Vent. Rate (m3/day)     Lung Abs. (%)
     0-1          1.0                    2.0                   32.0  
     1-2          2.0                    3.0                   32.0  
     2-3          3.0                    5.0                   32.0  
     3-4          4.0                    5.0                   32.0  
     4-5          4.0                    5.0                   32.0  
     5-6          4.0                    7.0                   32.0  
     6-7          4.0                    7.0                   32.0  

DIET:   DEFAULT

DRINKING WATER Conc:  4.00 ug Pb/L   DEFAULT
   WATER Consumption:  DEFAULT

SOIL & DUST:
   Soil:  constant conc.
   Dust:  constant conc.

     Age       Soil (ug Pb/g)     House Dust (ug Pb/g)
     0-1          331.0             200.0
     1-2          331.0             200.0
     2-3          331.0             200.0
     3-4          331.0             200.0
     4-5          331.0             200.0
     5-6          331.0             200.0
     6-7          331.0             200.0

   Additional Dust Sources:  None   DEFAULT

PAINT Intake:  0.00 ug Pb/day    DEFAULT

MATERNAL CONTRIBUTION:  Infant Model 
   Maternal Blood Conc:  2.50  ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

             Blood Level       Total Uptake       Soil+Dust Uptake
 YEAR          (ug/dL)           (ug/day)             (ug/day)
------       -----------       ------------        ------------
0.5-1:         4.8                8.85                5.97       
  1-2:         5.3                12.87               9.36       
  2-3:         5.0                13.42               9.49       
  3-4:         4.7                13.52               9.62       
  4-5:         4.0                11.23               7.31       
  5-6:         3.4                10.84               6.64       



  6-7:         3.1                10.85               6.29       

             Diet Uptake       Water Uptake        Paint Uptake     Air Uptake
 YEAR          (ug/day)          (ug/day)            (ug/day)        (ug/day)
------       -----------       ------------        ------------      --------
0.5-1:         2.50               0.36                0.00            0.02    
  1-2:         2.58               0.89                0.00            0.03    
  2-3:         2.94               0.94                0.00            0.06    
  3-4:         2.86               0.97                0.00            0.07    
  4-5:         2.83               1.03                0.00            0.07    
  5-6:         3.01               1.10                0.00            0.09    
  6-7:         3.34               1.12                0.00            0.09    
  6-7:         3.31               1.12                0.00            0.09    



Table O-2.  Adult Lead Risk Spreadsheet, Fill Area

Lead Exposure Model

EQUATION:

where: PbBfinal = Final lead concentration in plasma (µg/dL)

PbBinitial = 2.2 Initial lead concentration in plasma (µg/dL)

Cs tot = 331 Concentration of lead in total soil (µg/g)

Cs surf = 331 Concentration of lead in surface soil (µg/g)

BKSF = 0.40 Biokinetic Slope Factor (µg.day/µg.dL)

IR = * Ingestion rate (g/day)

AF = 0.12 Absorption fraction (unitless)

EF = * Exposure frequency (days/yr)

AT = 365 Averaging time (days/yr)

* Scenario/Receptor dependent

RECEPTOR

SCENARIO RME AE

Construction/ Pb Bfinal  = 5.3 µg/dL Pb Bfinal  = 2.6 µg/dL

Excavation Workers

Trespassers Pb Bfinal  = 2.5 µg/dL Pb Bfinal  = 2.3 µg/dL

Maintenance Pb Bfinal  = 2.5 µg/dL Pb Bfinal  = 2.3 µg/dL

Workers

Commercial Pb Bfinal  = 2.7 µg/dL Pb Bfinal  = 2.4 µg/dL

Workers

Pb B  =  Pb B  + 
C   BKSF  IR  AF  EF

AT
s

final initial
H H H H

Page 1



Table O-3  IEUBK Model Output for Resident Children, Other Area
LEAD MODEL Version 0.99d

AIR CONCENTRATION:  0.100  ug Pb/m3    DEFAULT
  Indoor AIR Pb Conc:  30.0  percent of outdoor.
  Other AIR Parameters:
     Age    Time Outdoors (hr)     Vent. Rate (m3/day)     Lung Abs. (%)
     0-1          1.0                    2.0                   32.0  
     1-2          2.0                    3.0                   32.0  
     2-3          3.0                    5.0                   32.0  
     3-4          4.0                    5.0                   32.0  
     4-5          4.0                    5.0                   32.0  
     5-6          4.0                    7.0                   32.0  
     6-7          4.0                    7.0                   32.0  

DIET:   DEFAULT

DRINKING WATER Conc:  4.00 ug Pb/L   DEFAULT
   WATER Consumption:  DEFAULT

SOIL & DUST:
   Soil:  constant conc.
   Dust:  constant conc.

     Age       Soil (ug Pb/g)     House Dust (ug Pb/g)
     0-1          195.0             195.0
     1-2          195.0             195.0
     2-3          195.0             195.0
     3-4          195.0             195.0
     4-5          195.0             195.0
     5-6          195.0             195.0
     6-7          195.0             195.0

   Additional Dust Sources:  None   DEFAULT

PAINT Intake:  0.00 ug Pb/day    DEFAULT

MATERNAL CONTRIBUTION:  Infant Model 
   Maternal Blood Conc:  2.50  ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

             Blood Level       Total Uptake       Soil+Dust Uptake
 YEAR          (ug/dL)           (ug/day)             (ug/day)
------       -----------       ------------        ------------
0.5-1:         4.1                7.49                4.57       
  1-2:         4.5                10.76               7.18       
  2-3:         4.2                11.26               7.26       
  3-4:         4.0                11.31               7.35       
  4-5:         3.4                9.52                5.55       
  5-6:         2.9                9.27                5.04       



  6-7:         2.7                9.36                4.77       

             Diet Uptake       Water Uptake        Paint Uptake     Air Uptake
 YEAR          (ug/day)          (ug/day)            (ug/day)        (ug/day)
------       -----------       ------------        ------------      --------
0.5-1:         2.54               0.37                0.00            0.02    
  1-2:         2.63               0.91                0.00            0.03    
  2-3:         2.98               0.96                0.00            0.06    
  3-4:         2.90               0.99                0.00            0.07    
  4-5:         2.85               1.04                0.00            0.07    
  5-6:         3.03               1.11                0.00            0.09    
  6-7:         3.36               1.13                0.00            0.09    



Table O-4.  Adult Lead Risk Spreadsheet, Other Area

Lead Exposure Model

EQUATION:

where: PbBfinal = Final lead concentration in plasma (µg/dL)

PbBinitial = 2.2 Initial lead concentration in plasma (µg/dL)

Cs tot = 195 Concentration of lead in total soil (µg/g)

Cs surf = 195 Concentration of lead in surface soil (µg/g)

BKSF = 0.40 Biokinetic Slope Factor (µg.day/µg.dL)

IR = * Ingestion rate (g/day)

AF = 0.12 Absorption fraction (unitless)

EF = * Exposure frequency (days/yr)

AT = 365 Averaging time (days/yr)

* Scenario/Receptor dependent

RECEPTOR

SCENARIO RME AE

Construction/ Pb Bfinal  = 4.0 µg/dL Pb Bfinal  = 2.5 µg/dL

Excavation Workers

Trespassers Pb Bfinal  = 2.4 µg/dL Pb Bfinal  = 2.3 µg/dL

Maintenance Pb Bfinal  = 2.4 µg/dL Pb Bfinal  = 2.3 µg/dL

Workers

Commercial Pb Bfinal  = 2.5 µg/dL Pb Bfinal  = 2.3 µg/dL

Workers

Pb B  =  Pb B  + 
C   BKSF  IR  AF  EF

AT
s

final initial
H H H H

Page 1



Appendix P

Showering Model Spreadsheets



TABLE P-1 SHOWERING MODEL INPUT PARAMETERS

Parameter Code Parameter Definition Units Adult Resident Value

VR Ventillation Rate L/min 20
BW Body Weight kg 70
EF Exposure Frequency event/yr 350
ED Exposure Duration yr 30
AT-NC Averaging time - Noncancer days 10,950
AT-C Averaging Time - Cancer days 25,550

Parameters in the Shower Model Value

Liquid Phase t.c. CO2 cm/h 20
Gas Phase t.c. H2O cm/h 3,000
Water Viscosity at 20C cp 1.002
Water Viscosity at 45C cp 0.596
Shower Temp K 318
Droplet Diameter mm 1
Drop Time s 2
Shower Flow Rate L/min 20
Shower Stall Volume m3 6
Shower Duration min 12
Air Exchange Rate min-1 0.0166667
Body Weight kg 70
RT atm-m3/mol 0.024
Duration in Shower Room min 20
Ventillation Rate L/min 14



TABLE P-2 CHEMICAL PARAMETERS FOR SHOWERING MODEL

Chemical Henry's Law Molecular Weight Gas Phase Transfer 
Coefficient

Liquid Phase Transfer 
Coefficient

Overall Mass Transfer 
Coefficient

Adjusted Overall Mass 
Transfer Coefficient

atm-m3/mol-K g/mol cm/hr cm/hr cm/hr cm/hr
ACETONE 3.90E-05 5.80E+01 1.67E+03 1.74E+01 2.35E+00 3.17E+00
BROMOFORM 6.50E-04 2.53E+02 8.01E+02 8.34E+00 6.03E+00 8.14E+00
CHLOROETHANE 1.10E-02 6.50E+01 1.58E+03 1.65E+01 1.61E+01 2.17E+01
CHLOROFORM 3.70E-03 1.19E+02 1.17E+03 1.22E+01 1.14E+01 1.54E+01
CHLOROMETHANE 2.40E-02 5.10E+01 1.78E+03 1.86E+01 1.84E+01 2.48E+01
DIBROMOCHLOROMETHANE 8.50E-04 2.10E+02 8.78E+02 9.15E+00 7.07E+00 9.55E+00
M&P XYLENES 7.30E+03 1.10E+02 1.21E+03 1.26E+01 1.26E+01 1.71E+01
METHYL-T-BUTYL ETHER 5.90E-04 8.50E+01 1.38E+03 1.44E+01 1.01E+01 1.36E+01
METHYLENE CHLORIDE 2.20E-03 8.50E+01 1.38E+03 1.44E+01 1.29E+01 1.75E+01
N-BUTYLBENZENE 1.30E-02 1.30E+02 1.12E+03 1.16E+01 1.14E+01 1.54E+01
P-ISOPROPYLTOLUENE NA NA #VALUE! #VALUE! #VALUE! #VALUE!
TERT-BUTYLALCOHOL NA NA #VALUE! #VALUE! #VALUE! #VALUE!
XYLENES 7.30E+03 1.10E+02 1.21E+03 1.26E+01 1.26E+01 1.71E+01

Henry's Law and Molecular Weight information from www.epa.gov/region09/waste/sfund/prg/s5_02.htm 



TABLE P-3  SHOWERING CALCULATIONS FOR VOLATILE ORGANICS

Chemical RME 
Groundwater 
Concentration 

Concentration 
Leaving Shower 

Droplet

Indoor VOC 
Generation 

Rate

Inhalation 
Exposure Per 

Shower
ug/L ug/L ug/m3-min mg/kg/shower

ACETONE 5.05E+00 5.07E-01 8.45E-01 2.22E-05
BROMOFORM 3.00E+00 7.13E-01 1.19E+00 3.12E-05
CHLOROETHANE 6.00E-01 3.09E-01 5.15E-01 1.36E-05
CHLOROFORM 2.30E+01 9.23E+00 1.54E+01 4.04E-04
CHLOROMETHANE 2.42E+00 1.36E+00 2.27E+00 5.96E-05
DIBROMOCHLOROMETHANE 5.00E-01 1.36E-01 2.27E-01 5.98E-06
M&P XYLENES 3.00E-01 1.30E-01 2.17E-01 5.71E-06
METHYL-T-BUTYL ETHER 1.03E+00 3.76E-01 6.26E-01 1.65E-05
METHYLENE CHLORIDE 2.00E-01 8.82E-02 1.47E-01 3.87E-06
N-BUTYLBENZENE 1.00E-01 4.02E-02 6.70E-02 1.76E-06
P-ISOPROPYLTOLUENE 2.00E-01 #VALUE! #VALUE! #VALUE!
TERT-BUTYLALCOHOL 5.10E+00 #VALUE! #VALUE! #VALUE!
XYLENES 3.00E-01 1.30E-01 2.17E-01 5.71E-06
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