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CRA 

cuz 

CVAA 

%D 

DMP 

EPA 

ER 

ERA 

FB 

Bromofluorobenzene -

Comprehensive 

Contract Laboratory Prr•or!~rlf:::;:::::::::::: 

:~:=~~:o::gin~ 
Contract Required Quantitation ~;;ri{{·'''"'==~=i.'_:,,,:::::::,,,,:;:::\:! 

Continuing Calibration V ....... ·, ......... ':":':~~ 

AA Standard at the CRDL 

Compatible Use Zone 

Percent Difference 

Data Management Plan 

Equipment Rinsate 

Ecological risk Assessment 

Field Blank 

xviii 

is greater. 



FSP 

GC/EC 

GC/MS 

GFAA 

HRA 

HSP 

ICP 

ICS 

ICV 

IDL 

IS 

LCS 

mg/kg 

MSA 

MSL 

MS/MSD 

m/z 

LIST OF ACRONYMS (Continued) 

Field Sampling Plan 

Gas Chromatography /Electron Capture Detector 

Gas Chromatography /Mass Spectrometry 

Graphite Furnace Atomic Absorption 

Health Risk Assessment 

Health and Safety Plan 

Inductively Coupled Plasma 

Interference Check Sample fff''""'''''' 
::;:::;::·· 

Initial Calibration Verificatidt .=::::::::::jll::==::?'''''''''''' :::: 

Instrument Detection Limit ~ 
Internal Standards- Compounds added tq,,,~yfy VOA and BNA standard, blank, 

matrix spike duplicate, and sampl,~:::::dtti£\::::j.'t a known concentration, prior to 

instrumental analysis. Inte~~/~irtfifare lised as the basis for quantitation of 
the target compounds. . .. ,.,,,,,,,,('it/='·=··· t: 

Laboratory Control Sample ,,~?$~ 
milligrams per killogram 

Mean Sea Level 

Matrix Spike/Matrix Spike 

The ratio of mass (m) to 

PCB Polychlorinated biphenyl 

PE Performance Evaluation 

PID Photoionization Detector 

PPE Personal Protective Equipment 

QA Quality Assurance - Total program for assuring the reliability of data. 
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QAP 

QC 

%R 

RAA 

RAGS 

RCRA 

RF 

RFA 

RFI 

RI 

RME 

RPD 

RRF 

LIST OF ACRONYMS (Continued) 

Quality Assurance Plan 

Quality Control - Routine application of procedures for controlling the monitoring 

process 

Percent Recovery 

Risk Assessment Area 

Risk Assessment Guidance 

Resource Conservation and 

Response Factor 

RCRA Facility Assessment 

RCRA Facility Investigation 

Remedial Investigation 

Reasonable Maximum Exposure d~ 
Relative Percent Difference '{bll!::m~~:x\spike and matrix spike duplicate) 

· ·.·.·.·-=·=:=:t:r~~=- ? 

Relative Response Factor 

KKF Average Relative Response 

RRT 

RSD 

RT 

RW 

SDEV 

SDG 

Retention Time 

Rinse Water 

Standard Deviation 

Sample Delivery Group - Defined by one of the following, whichever occurs 

first: 
• Case of field samples 
• Each 20 field samples within a case 
• Each 14-day calendar period during which field samples in a Case are 

received beginning with receipt of the first sample in the SDG. (For VOA 

contracts, the calendar period is 7-day.) 
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LIST OF ACRONYMS (Continued) 

SMC System Monitoring Compound- formerly surrogates for volatile analysis. 

SMO Sample Management Office 

SOP Standard Operating Procedure 

SOW Statement of Work 

sv Senivolatile analysis - ............ ·-~=====v.~·~'IAI on analysis by GC/MS for BNA organic 

compounds. 

SWDL 

SWMU Solid Waste Management U 

TAC Tactical Air Command 

TCL Target Compound List 

TIC cotnpc:>uttd tentatively identified from search 

~.-.·~~~===~Ju the TCL. 

TPH Total Petroleum 

TRPH Total Recoverable Petroleum 

p.g/kg micrograms per kilogram 

VOA 

voc 

VTSR 
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DATA QUALIFIER DEFINITIONS 

The following definitions provide brief explanations of the national qualifiers assigned to results 

in the date review process. If the Regions choose to use additional qualifiers, a complete 

explanation of the qualifiers should accompany the data review. 

u 

J 

N 

NJ 

UJ 

R 

The analyte was analyzed for, but was not detected above the reported 

sample quantitation limit. 

The analyte was posiJ.,gi;'''identified; t.}.le associated numerical value is the 

approximate concentriti.~Pl:Q,{:::tb~:':iHl!lYte in the sample. 

The analysis indicatJ,:I::~~:::::::~;:~:~~:::::ilbf an analyte for which there is 

presumptive evidence,!:!!~tJP.ake a "tentative identification". 

The analysis matcates~~me. ··' ·'············ of an analyte that has been "tentatively 

identified" and the .. ,.,..·:::':,,,,,,.· .. ,. value represents its approximate 

concentration. 

The analyte was not reported sample quantitation limit. 

However, the reported ua~Iu~:am).Q:::~:~~~~tn is approximate and may or may 

not represent the actual necessary to accurately and 

precisely measure 

re]c:::ct€~(l"''la'Q(:~,JQ serious deficiencies in the ability 

control criteria. The presence or 
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QUALIFIER 

H 

s 

c 

R 

B 

L 

Q 

E 

I 

A 

M 

T 

+ 

F 

QUALIFICATION CODE REFERENCE TABLE 

ORGANICS 

Holding times were ex
ceeded. 
Surrogate recovery was 
outside QC limits. 

:::::::::::::::: ::::::: 

INORGANICS 

Holding times were ex
ceeded. 
The sequence or number 
of standards used for the 
calibration was incorrect. 

Calibration %RSD 6F%D Correlation coefficient is 
were noncompliantJ:'::::':'::::::;;::;;:''''''i'i'i'':':':':':::';';'::;;:'':'i'i'':;$.:o. 995. 
Calibration RRF w*§:!i!i!i!'!'!'!!!!:::::::::::::::::::=:::::=:::::=:::::::=::::::::::::~:R for calibration is not 

< 0.05. /:. within control limits. 

Presumed contamin~ffdif Presumed contamination 
from preparation (rl{h~) from preparation (method) 
blank. t ,,,,,,. ··· ,,,,,,,,,,, or. calibration blank. 

::{:~r=·· =·=· 

Not applicable. ~~~o~;::~i=-
... cdntrollimits . 

MS/MSD recovery was 
poor or RPH high. 

Not applicable. 

Presumed "v•u.ullllUll .. u"' 

from trip blank. 

False positive - .·. 
compound was not :''' 
ent. 

False negative -
pound was present but not 
reported. 

Presumed contamination 
from FB or ER. 
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. :::: 

Serial Dilution %D 
not within control 

applicable. 

applicable. 

Presumed contamination 
from FB or ER. 



QUALIFICATION CODE REFERENCE TABLE (Concluded) 

QUALIFIER 

$ 

? 

D 

p 

ORGANICS 

Reported result or other 
information incorrect. 

TIC identity or reported 
retention time has 
changed. 

The analysis with 
should not be used 
cause another 
nically sound 
available. 

Instrument """'"T""'"" 

for pesticides was 

IN ORGANICS 

Reported result or other 
information was incorrect. 

No applicable. 

analysis with this flag 
not be used be-

Digestion Spike 
r_..,u,.~rv was not within 

limits. 

*# Unusual problems problems found 
with the data that have .. ,.,With the data that have 

t:~~~~~=~~~~~~i~~t" 
lowing the asterisk (*) ..... ,,,,,,,,,,,,,,\,)[~~:,,,,,,,,,,,.Jg}ving the asterisk (*) 

will indicate the subsec- ... ,.,''\¥in indicate the subsec-

tion where a description 
of the problem can . 
found. 

QC Quality Control 
%RSD Percent Relative Standard 
RRF Relative Response 
%R Percent Recovery 
MS/MSD Matrix Spike/Matrix 
RPD Relative Percent 
ICP ICS Inductively Coupled 
BFB Bromofluorobenzine 
FB Field Blank 
ER Equipment Rinsate 
TIC Tentatively Identified Compound 
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EXECUTIVES~Y 

A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) was conducted 

to evaluate the nature and extent of potential contamination from 15 solid waste management 

units (SWMUs) at Cannon Air Force Base, New Mexico. The following requirements taken 

from the RCRA Facility Investigation (RFI) Data Management Plan. Cannon AFB. New 

Mexico, June 1991, presents a description of the regulatory framework under which this project 

was conducted. 

The Hazardous and Solid Waste ..... n ... u•u• 

November 8, 1984. One of the major 'miiJ[~!.!illl)~ 
requires corrective action for releases of ii~ 
management units (SWMUs) at hazardous 
this provision, any facility applying for a ...,~~~¥:1 
will be subject to a RCRA Facility 
agency and is designed to identify 
release to the environment. If any such 
will be directed to perform a RCRA 
nature and extent of the release so that t~h·e::]~lf]1¥iliil measures or a Corrective 

Measures Study can be determined. the RFI can also be used by 

the owner or operator to aid in formulating and appropriate corrective measures. 

Such corrective measures may range from through the application of a 

source control technique to a full-scale ....... <1-M,~t- area. In cases where releases are 

sufficiently characterized, the regulatory uire the owner or operator to collect 

specific information needed to implement correcti rff.lrrte;~liP,tes during the RFI. 

• Data Collection Quality Assurance 
• Data Management Plan 
• Health and Safety Plan 
• Community Relations Plan 
• Field Sampling Plan 
• Project Management Plan 

A Risk Assessment was also performed as , 

LRL Sciences, Inc. (LRL), was Corps of Engineers (COE), 

Albuquerque District, to perform the RFI. preparation of supplements 

to the RCRA Facility Investigation Work Plan prepared by Lee Wan and Associates (1990) and 

the General Plans for Cannon AFB RFis (1991) prepared by the Environmental Management 

Branch, Civil Engineering Squadron, Cannon AFB, NM. The supplements prepared by LRL 

were the Field Sampling Plan, the Safety and Health Plan, and the Quality Assurance Plan. 

These plans were approved by the COE and Cannon AFB. These supplemental plans were 

necessary to perform specific requirements and tasks in the COE Scope of Services. 

XXV 



The RFI field activities were conducted during April 1993. The field activities included auger 

drilling and sampling of surface and subsurface soils in the vicinity of each SWMU. 

The following is a list of the SWMU s investigated during this RFI. The work was done under 

Air Force Project No. CZQZ 909012 and COE Contract No. DACA47-93-C-0009. 

SWMU 

1 

3 
5 

7 

8 
9 
11 

16 

32A 

33B 

38 

39 

48A 

48B 

83 

Unit 

Oil/Water Separator 

Oil/Water Separator 

Oil/Water Separator 

Oil/Water Separator 

Oil/Water Separator 

Aircraft Washrack Drain ~~u,,.,.., • .,. 

Oil/Water Separator 

Oil/Water Separator 

Oil/Water Separator 

Oil/Water Separator 

Oil/Water Separator .. ,,,,:;::~?~ 

Oil/Water Separator .. ,,,,,)/'''''}?::l.liiill!l!iJ!iJJ.J!.i!::i:jli:::(:.:::,.l!\:.!j 

Underground Waste Oil TartiM{I!P'''Si~,) 
Above Ground Overflow Capacity''''T-artk:,,Q:!f> Site) 

·.·.:;:::;:::: 

Sump (IRP Site) '':': 

These SWMU s were identified during a 
in 1987. 

Buildin2 

119 

108(125) 

121(126) 

129 

165 

165 

170 

680 

186-1 

186-2 

194 

195 

conducted by the U.S. EPA 

Environmental samples were analyzed by Inc., located in Richardson, 

Texas, Eureka Laboratories, located in a~~1111 and Aquatec. These laboratories 

were under contract with the Army Corps ,( '''''li::i<'!i~•thu'P"t Division Laboratory, located 

in Dallas, Texas. 

RCRA SW -846 protocol was followed for 

• Target Compound List Volatile ··' Compounds 

• BTEX (Benzene, Toluene, Ethyl Benzene, Xylene) 

• Priority Metals (TCLP List and Nickel) 

• Target Analyte List (TAL) Metals 
• Total Recoverable Petroleum Hydrocarbons (TRPH) 

• Cyanide 
• Reactives 
• Sulfides 
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Not all of the parameters listed above were analyzed at every SWMU. 

Laboratory analytical data was validated by LRL Sciences, Inc., and Ogden Environmental 
according to the USEPA CLP National Functional Guidelines for data validation. Validated data 
was then used to present the nature and extent of potential contamination and to develop a risk 
assessment. 

Following is a summary of the nature and extent of contamination for each SWMU. 

SWMU No. 1 -Oil/Water Separator No. t!J.§'''====·'''·· ,,, 

Toluene and chromium were the only analll!!=!iill.:i.IIJII!a~tected above background) in the 
surface samples of all three boreholes. The !highest concentiition of toluene found in the surface 
was 36 ~g/kg. The highest concentration o~!:glY.pmium detected at the surface was 34.6 mg/kg. 
Borehole 2 contained the most subsurface ~~~ytes including acetone at 24 ~g/kg, mercury at 
0.15 mg/kg, and nickel at 9.2 mg/kg. Boreq6le,,:l,,,~QP.J4.ined only nickel in the subsurface at 9.6 

:::: No. 3 - Oil/Water Separator No. -
:{ } 

In borehole 1, both organics and metals were detected ~tJP.~::surface and at depth. Toluene and 
acetone were detected below the contract requir~:Jill.liili~n limit (CRQL). Chromium was 
detected at 17.8 mg/kg. The QA duplic'!t.~==~:9.1tlfie(.;'f'.iiiCi:el at 10.3 mg/kg and mercury at 
0.15 mg/kg. In boreholes 2 and 3, no organ'i2'~'Nv;r~ <ttected. Metals detected included nickel 
at 9.6 mg/kg, barium at 816 mg/kg, and chromium'''''itHl§.~:4::::mg/kg . 

. ····=·=:::::~~~~~ 

No analytes were detected (or detected 
three boreholes. Nickel was detected 
concentration at 12.7 mg/kg. Boreholes =:::::::::: .... =.=··=='='···=·=======····=····=· 
compounds at 10 feet: acetone (16 ·}:/=:===:·:·:===:···===:====::=:=::-=:::··, .. ·· 

mercury (0.2 mg/kg). 

any of the surface samples for the 
at 2.5 feet with the highest 

two or more of the following 
, and barium (749 mg/kg) or 

Chromium was the only metal detected at··.= three boreholes with the highest 
concentration of 38.7 mg/kg. Arsenic (3 (20 #Lg/kg), and several other 
organic compounds detected below the were also at the surface. At 5 feet, 
borehole 1 contained mercury (0.2 mg/kg), borehole 2 contained nickel at 98 mg/kg, and 
borehole 3 contained acetone at 24 ~g/kg. 
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SWMU No. 8 - Oil/Water Separator No. 165 

No analytes were detected (or detected above background) in the surface samples in any of the 
boreholes. All three boreholes contained subsurface metals including nickel (31.6 mg/kg), 

chromium (13.2 mg/kg), and barium (812 mg/kg). Only borehole 3 contained subsurface BTEX 
(xylenes at 2.4 1-Lg/kg). 

SWMU No. 9 - Aircraft Washrack Drain 

Several organics and metals occur in one 
These include : acetone at 250 1-Lg/kg, 

.,,,..,."',..p samples of all four boreholes. 
~~hi!.::':l"' 1-Lg/kg, toluene and xylene below 

the CRQL of 58 mg/kg, chromium at 26. 
mg/kg. In the subsurface samples, 
mg/kg and acetone at 16.0 1-Lg/kg. 

10.5 mg/kg, and barium at 840 
1380 mg/kg, chromium at 31.1 

:::y:g:: ~:W:::::=:: ~eiliykne chloride, derecred bclow 
the CRQL of 11 1-Lg/kg, and toluene at 13 jgtkg'ftfN'cl'irietiijs were detected above background 
at the surface. Nickel occurred at 2.5 feet in all three borel\oles with the highest concentration 

at 10.6 mg/kg. Mercury (0.26 mg/kg) and methylene c;.b.J.P!i~e ( < CRQL of 10 1-Lg/kg) occurred 

at 10 feet. ,,,,,~,~~~=::::::::::::i'::!:'i,:.·f·i·: .. :.:.l.:.l:'i.i·!:lllll·::!i::::::::::::::::!!!l 
SWMU No. 16- Oil/Water Separator No. 680=tt:~;,:,,,, =:::: 

No organic compounds were detected in any of the ·::;;~~~=l. 
all three boreholes with the highest concentration at 9 
mercury at 0.24 mg/kg were detected in hnT·~i'nl 

The only analyte detected at the surface 
mg/kg) and mercury (0.27 mg/kg) were ,...,.t ....... t.~rt 

mg/kg) was detected at 10 feet in Borehole 

SWMU No. 33B 

Nickel was detected at 5 feet in 
Lead at 41.3 mg/kg and 

and at 2.5 feet, respectively. 

in borehole 2. Nickel (10.3 
of borehole 1. Barium (1480 

Acetone was detected in the surface and at 10 feet in boreholes 1 

and 3. The highest concentration detected 15 1-Lg/kg. 3 contained the most metals 
with chromium (41:3 mg/kg) and nickel (9.4 mg/kg) at the surface and arsenic (32.4 mg/kg) at 

2.5 feet and barium (654 mg/kg) at 10 feet. 
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SWMU No. 38 - Oil/Water Separator No. 194 

From the surface to 2.5 feet, several organic compounds were detected in one or more 

boreholes: acetone at 17.0 p.g/kg, 1,1,1-trichloroethane (<CRQL of 10 p.g/kg), and toluene 

( < CRQL or 10 p.g/kg). Borehole 1 contained nickel (10.6 mg/kg) and chromium (13.9 mg/kg) 

at 2.5 feet. All three boreholes contained nickel (11.0 mg/kg) at 5 feet. 

SWMU No. 39 - Oil/Water Separator No. 195 

At the surface and at 5 feet, toluene was cl.~tected at 12.0 ,JLg/kg and acetone was detected at 

38.0 p.g/kg. In boreholes 2 and 3, nickel (~tl:JUg/~g)::9££Mffed at 2.5 feet. All three boreholes 

contained metals at 5 feet, including: nick®il{!iJ)~j~)ijjlg~g)liJead (52.0 mg/kg), and chromium 

(14.9 mg/kg). Borehole 3 contained barium (2200 mg/kg}"':at 10 feet. 
;::::::::;: 
::~:;:: :::}::::::::: 

At the surface, only borehole 5 contained org@1~cs including acetone (110 p.g/kg), 

xylene (75 p.g/kg), and methylene chloride ti:cn:,:~~:iii:tti~":::: organic detections included: 

methylene chloride at 37 p.g/kg and ace~tonlit'~ltt®~lt~r!A~i' detected in the surface and 

subsurface samples include: barium (1 mg/kg), (12.9 mg/kg), beryllium (0. 77 

mg/kg), cobalt (4.6 mg/kg), and vanadium (28.9 Table 14-6). 

SWMU No. 83 - Sump 

Nickel was detected in the surface samplt1.t.{::~l:: ... lfl:::::)ppt of five boreholes. The highest 

concentration detected was 11.4 mg/kg. ,::::::::Nt:f''''.oiher:,::::::pt(Q.rity metals were detected above 

background at this SWMU. Analysis for s\hfide resulted iqj no detections. 
:·:·:· ·:·:· 

Human Health Risk Assessment ~.!.'.1 
:-:: 

A human health risk assessment (HRA) was performed using the site investigation data obtained 

for 15 SWMUs. The objectives of the HRS included assessing the carcinogenic risk and 

noncarcinogenic hazard posed by contaminated soil at the various SWMU s to potential human 

receptors. The information from the HRA can then be used to assist in determining if there 

should be further investigation, remedial action, or no further action for each of the SWMUs. 
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The HRA was conducted using the standard principles and approaches identified in "Risk 

Assessment Guidance for Superfund: Volume I: Human health Evaluation Manual, Part A" 

(RAGS), (EPA 1989). RAGS, which is the Superfund guidance document for human health risk 

assessment, was used instead of RFI guidance for human health risk assessment due to its more 

comprehensive nature. Assumptions made throughout this risk assessment were generally 

conservative, and therefore tend to overestimate the actual risk. 

Based on the validated data, chemicals of concern (COCs) were identified for each SWMU, and 

the 15 SWMUs were grouped into four Ri Areas (RAAs) including the following: 

RAA #1 including SWMUs 1, 3, 5, 7, 8, 1, 16, 32A, , 38, and 39; RAA #2 including 

SWMU 48A and 48B; RAA #3 including #4 including SWMU 108. An 

RAA is a group of SWMU s that are have similar chemical release 

sources. Grouping the SWMU s into of chemicals and pathways 

that result in significant contributions to the assessment of whether potential human 

health impacts are related to a particular or contamination source. A site-specific risk 

assessment was then performed for each s. 

An HRA is based on an estimate of the 
under current and future land use condi 
covered by asphalt, it was conservatively that the 

of risk assessment. Current and future land uses were 

The current and future scenarios under this land 

VV>3UA"' (RME) expected to occur 
of the SWMUs are currently 

s are bare for the purposes 
to be industrial/commercial use. 

scenario. To quantify the risk with each concentrations for onsite soils 

for each COC were first calculated. Fate was then performed for the 

air pathway, the only transport mechanisms ~ ......... ~u..,. .. , baseline and construction scenario. 

Exposure dose estimations were then made for soil u·~·'-'>3•~u~·, dermal absorption, inhalation of 

vapors, and inhalation or airborne dusts from These exposure dose estimations 

were compared with values from the carcinogenic and noncarcinogenic 

effects to arrive at a risk characterization ~ ..... ,., ... ., ....... ,.,.,. 

For noncarcinogenic effects, the EPA indexes is 1.0, that is, if the 

total exposure dose estimations for all greater than the safe dose level 

determined by the toxicity assessment, then potential for adverse effects. In 

this case, the hazard quotients of the COCs to be further evaluated. If the 

hazard index is below 1.0, then it is not suffer harmful effects. The 

hazard indexes for all RAAs for the below 1.0. For the construction 

scenario, the hazard index for RAAs #1, 1.0. The hazard index for the 

onsite construction worker and the onsite under the construction scenario 

is 1.2 for RAA #3 (RAA #3 is comprised . Because the total hazard index 

for this RAA under the construction scenario was above 1. 0, an evaluation was made of each 

COC and whether the combination of the effects of the COCs is additive. The primary driver 

of risk for RAA #3 is manganese. It was determined that adverse effects from manganese do 

not interact additively with the other COCs, and thus the noncarcinogenic risks can be evaluated 

by individual COC. The hazard quotients for all of the COCs, including manganese, are below 

1.0, thus indicating that there is not expected to be unacceptable noncarcinogenic risks. 
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For carcinogenic effects, the EPA's target risk range of acceptable levels of carcinogenic risk 

is 1 x 104 to 1 x 1 Q-6, that is, all estimates of carcinogenic risk below 1 x 1 0"' are considered 

to be acceptable. For all RAAs under all scenarios, the carcinogenic risk is below 10"'. 

For effects from lead exposure, the EPA has set 10 1-'g-lead/dl-blood as the target blood lead 

concentration using the Biokinetic Model. For all RAAs under all scenarios, the estimated 

maximum blood lead concentration is below 10 1-'g-lead/dl-blood. 

Based on the findings of the HRA, it was ae.~~n.J)tn€~ that the health effects to humans from the 

15 SWMUs are not significant. 

Ecological Risk Assessment 

An ecological risk assessment (ERA) was 
for 15 SWMUs at Cannon AFB. The · 
adverse effects to the environment posed 
information gathered, a recommendation 

"Risk Assessment Guidance for 

ou ....... n, ... U.L<U&YOU . (EPA, 1989). Assumptions made 
tend to overestimate the actual 

HRA. The identified COCs and 
An ecological receptor, the deer 

cro:JT11 " ... ::·:·CH exposures to all potential ecological 
identified was onsite soil 

Calculations were performed 
mouse. These exposure dose 
as determined by the toxicity 

If the hazard quotient for a COC is P~~~e~J~~~~~~~i··!illll if the estimated exposure dose is 

greater than the identified safe level, 
0

fuen ·.-::::potential for adverse effects to the 

deer mouse, and by extension, to the · · If the hazard quotient is less than 

1.0, then it is expected that the deer mouse in general will not suffer harmful 

effects from the SWMUs. The hazard in all RAAs were below 1.0. 

Based on the findings of the ERA, it was 

the 15 SWMU s are not significant. 
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1.0 INTRODUCTION 

1.1 Purpose and Scope of Report 

The purpose of this Resource Conservation and Recovery Act (RCRA) Facility Investigation 

Report is to present the results of the field activities and laboratory analyses conducted to 

characterize the nature and extent of contamination at 15 solid waste management units 

(SWMUs) at Cannon Air Force Base (AFB), New Mexico. The results of the field investigation 

and the laboratory analyses were used to d~yd.,Q.P a baseline risk assessment completed as part 

of the overall RFI of the 15 SWMU s. Th~:::r:RL Sciences/Qgden Team (LRL) was contracted 

by the U.S. Army Corps of Engineers (Q$::&Qil':':!MPY.9Y!tque Office to execute the RCRA 

Facility Investigation (RFI) presented in th~flllfni~:::::::I':::::::::::::::::::::::::.::::: 

The RFI was performed to satisfy the requiil~pts of the Cannon AFB RCRA permit. The RFI 

activities were conducted in accordance wi :': . , of the RCRA Facility Investigation 

Work Plan (Volumes I and II) prepared ,.,. to the Air Force by Lee Wan and 

Associates (1990) and RCRA Facility prepared by the Environmental 

Management Branch, Civil Engineering , NM (1991). A specific Field 

Sampling Plan, Health and Safety Plan, Assurance Project Plan 

were developed by the LRL Team for this with the requirements and format 

of the above referenced documents. 

1.2 Regulatory Framework 

Cannon AFB is a permitted RCRA facility. The requires the facility to investigate 

both newly-identified SWMUs and those identified at the of permit issuance (Cannon AFB 

RCRA Permit, EPA I.D. #NM7572124454, was conducted as part of the 

ongoing investigation of these SWMU s as ::tsimN;:::,:it:::::mm """(IJ" ......... AFB RCRA permit. 

1.3 · Report Organization 

The following sections, subsections, and ... ..,lir.o--........... _. .. 

RFI of 15 SWMU s at Cannon AFB. 

Section 1. 0 presents the general r~ ........... T''"' 

investigative objectives, methodology 

description of the physical and historical 

information obtained during the 

of work, regulatory framework, 

'"'"""~··-·_.·... ... and analyses. A general 
is also included in this section. 

Section 2.0 through 16.0 presents each SWMU under investigation. 

Included in each SWMU description is a short discussion of the setting, history of use, past 

investigations, land use, and demography. Information concerning the field investigation, 

physical characteristics, and the nature and extent of contamination is also presented. 
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1.4 Cannon Air Force Base Setting and Infonnation 

1.4.1 Facility Settin& 

Cannon Air Force Base (AFB) is sited in Curry County, New Mexico (Figure 1-1). The base 

occupies approximately 4,320 acres of land south of U.S. Highway 84/68, and approximately 

seven miles west of Clovis, New Mexico. Clovis is the county seat for Curry County. Portales 

is located approximately 12 miles south of the base. Clovis and Portales are the largest cities 

in proximity to Cannon AFB (Figure 1-1). 

Air Force Base operations, maintenance, ~~~ri1~P.l~2P~:::!~~SH 
side of the airfield. Base housing is .. """'.._ :noiMiNe.~lt 
support facilities (Figure 1-2). The 
department and training area, munitions 
east of the airfield. 

1.4.2 Base History 

Cannon AFB occupies a site that was V.l.lj5 .. ~~r•·u:J =t1e!ngt~atE~t~lS Portair Field. Portair Field was" 

established in 1929 as an air terminal the initial era of commercial 

assignment. 

1.4.3 

1.4.3.1 Physioeraphy 

in the 1930s as Clovis Municipal 
when the Army obtained the base 

became known as Clovis Army 
... ...,~w.u•~, .. Clovis Army Air Field in 1945. The 

··· the Tactical Air Command (T AC) 
and support personnel trained 

base became a major training 
Base in honor of General John 

this time, the F-100 Super Sabre 
replaced by the F-111 in 1969. 

at Cannon AFB since their 
t&:i:ffie'i=j~it=:=c&MS~it!:(::ommrund (ACC) on June 1, 1992. 

Cannon AFB occupies an area of the Physiographic Province known as 

the Llano Estacado. Elevations of the Estacado · of the Southern High Plains 

range from 4,200 feet to 4,400 feet above mean sea level (MSL) in the vicinity of Cannon AFB. 

The topography of the Llano Estacado is very flat with a general slope to the east/southeast. 

Blowouts (broad shallow wind eroded depressions), broad valleys, and stabilized sand dunes 

characterize the area. 

2 



I 
I 
I 

I 
I 

I 

'{ 

' I 
I 
I 
I 

I 
I 
I 
I 

I 

/ 

,// 

MILES 

KILOMETERS 

I 
I 

' .. . ...t. 
I 
I 
l... __ 

10 

Polomos 
Hills 

love~>Pk 
4920 

Circle S 

M?sol 

11 

10 

20 30 40 

•. 
Rogers 

' Little _tl. 
Salt P ____.,. 
Lake ,,..., 

LRL Sciences, me:.-------..... 

GENERAL VICINITY MAP 

Fig. 1-1 



. ,.._ -

QOL.' 

C: 0 II II I I 

. 0 
~---------, 108 

I 

I ~ 
I i 

.. : 
I ~ 

'· il 
Playa Lake 1• 

0 :1 
,. 

)--r·=--=J 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I • J lt __________ _ I 

.JJ SWMUDescfi>tioos 

1. Oil/Water Separator- bldg. 119 
3. Oil/Water Separator- bldg. 108 
5. Oil/Water Separator- bldg. 121 
7. Oil/Water Separator- bldg. 129 
8. Oil/Water Separator- bldg. 165 
9. Aircraft Washrack Drain System- bldg. 165 

11. Oil/Water Separator- bldg. 170 
16. Oil/Water Separator- bldg. 680 
32. Oil/Water Separator- bldg. 186-1 
33. Oil/Water Separator- bldg. 186-2 
38. Oil/Water Separator -bldg. 194 
39. Oil/Water Separator- bldg. 195 
48. A-Underground Waste Oil Tank 

83. 
108. 

B - Above ground overflow Capacity Tank 
Sump 
Explosive Ordinance Disposal Activities Area 

t 
LRL Sciences, Inc.-------..... 

SWMU LOCATION MAP 
CANNON AFB, NEW MEXICO 

Pro'ect: Cannon AFB RFI 
Contract No: DACA47-93-C-009 

Fig. 1-2 



Blowouts occupy small to very large areas, and may collect surface runoff. Larger blowouts 

that occur at a site with a relatively large drainage area form "playas." Playas are ephemeral 

lakes that do not have external drainage. The water collected in a playa is lost by evaporation 

and infiltration to the soil. Playa lakes usually contain water for short periods, such as days or 

weeks. 

Streams or broad valleys do not occur on or near the base. The nearest drainages of this type 

are the second order streams, called Running Water Draw and Frio Draw. Both streams are 

ephemeral with poorly developed drainage mt~ms. These streams drain in a southeast direction 

conforming to the general drainage pattern ::P.fthe area. ... .t 

1.4.3.2 Climatolo~y ~ 
Cannon AFB is located in a climatologiJ:i!:t!\!.gion classifi~ as semiarid (Figure 1-3). The 

average annual temperature is 57.4 oF with ·. · ... · average for January of 37°F and for July 

of 77.5°F (SPS, 1993). The annual ... ,..= is 16.48 inches with 11.1 inches of 

snow in the winter months (SPS, 1993). from the west. The average wind 

speed is 8 mph with gusts up to 73 mph mthler:twf1:r:rr:t:::trft 

The air mass undergoes vertical mixing "~'11"'~"" and 4, 000 meters. The mixing 

occurs in response to temperature changes in the ground) portion of the air mass. 

The depth of mixing is less, in relative m,,~==1:f::~:I~Jl))i1Pl1J!winter and mornings than during 

summer and afternoons. ····=·= 

The strong winds of spring, with gusts over 40 ,.. . the air of the lower atmosphere. 

These gusty spring winds blowing across land with large small areas of naturally exposed 

soil create frequent and sometimes severe storms area. The eastern New Mexico 

southern plains is part of an area recogttiu~:::~~:!!!l¥,i.9i,:::1Ji:::p,-tost frequent and highest levels of 

windblown dust in the United States. 

1.4.3.3 Soils 

The distribution of soils in the vicinity of 'VQ.I·=·= ... v 

or silty gravelly sand) to SC (clayey 
Classification Systems of the USDA-Soil cqose:rva 

based on the draft "Soil Survey, Curry 
subject to minor changes. Figure 1-4 · 

A brief description of soil characteristics 41=~'''''*M'~~,a~==:~ 

ore:~em1v classified as SM (silty sand 
gravelly sand) under the Unified 

The following descriptions are 
...... ...,~~ .. ...,..," (USDA, 1993) and could be 

types mapped at Cannon AFB. 
following paragraphs. 

The most extensive soil association in Curry County, including Cannon AFB, are the Amarillo 

soils. The Amarillo series is characterized by three soil types: the Amarillo loam, Amarillo 

fine sandy loam, and Amarillo loamy fine sand. The Amarillo soils are formed by processes 

such as stream activity and constant reworking by wind, and generally consist of a loamy sand 

overlying a hard calcareous caliche layer. All of the Amarillo soils generally have well 

developed profiles. 
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Table 1-1. Monthly and Annual Surface Winds for Cannon AFB, New Mexico 

w 61 

March w 73 

April w 59 

May w 65 

June s 64 

July s 66 

August s 69 

September s 70 

October w 64 

November w 59 

December w 67 

Annual w 732 

Period (yrs) 10 10 

Source: Final EIS for Realignment of 
1 Direction from which wind blows the 
2 Maximum annual wind gusts for 1 
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The most predominate of these soil types is the Amarillo fine sandy loam, having an 0-2 percent 

slope phase (map symbol Ab). This soil consists of a thin sandy A horizon, well defined clayey 

B1_3 horizons, with a calcic B3 horizon at depths below 40 inches. The calcic B3 horizon lies on 

a calcic C horizon or on caliche. The color of the surface is brown (7.5YR 5/5, dry) and 

subsurface soils are reddish-brown (5YR 4/4, dry) to yellow-red (15YR 5/6,dry). The calcic 

C horizon underlying the Amarillo fine sandy loam is white in color. It occurs on relatively flat 

surfaces with slope phases of less than 2 percent. The Amarillo fine sandy loam, having an 2-5 

percent slope phase (map symbol Ac), can also be found on Cannon AFB and is generally 

associated with playas. The Amarillo loam>.hJ!p.e sand, having an 0-2 percent slope phase (map 

symbol Ag), occurs along the southeast q*=~drant of the bi;j,se. Amarillo soils typically have 

moderate hydraulic conductivity rates and rapg~l=:ff9.ID===!~Jp;,},jp 4xl04 cm/sec (CH2M Hill, 1983). 
~=~=~=tt===========·=·=======:====:·:·=:::====::::================================ 
====~==============~r=~rr~~r=~rrt=~=~rr=~=~r~~~~t~ 

Other less extensive soil associations occti.ring at Cannon AFB include the Estacado soils, 

(formerly the Clovis and Mansker soils, ti$D,A.,, 1993 Draft), and the Potter soils. Both soil 

types occur primarily in the areas of . The USDA Soil Conservation Service 

describes the soils as follows. 

Potter soils occur in one location at 

'.::'&::,n:;~}$1!:W\~tl'#¥'JL only occur in a few areas on and 
seti,f.llf'''i'lf'1~en1reiU;mtim by three soil types: the Estacado 

sandy loam (2-5 percent slope 
Esc, Esg). The series consists of 

of uplands. The soil is formed 
··:·surface layer is brown clay loam 

CaJ.car·eollS ., . ::m loam with prominent accumulations of 
· · , and reddish yellow below 60 

........ vu.;..::o range from 0 to 16 percent. The 

i]ij@mrun) areas in Curry County they have 

a close association with the Estacado soils i=,. been formed from weathered 
amounts of calcium carbonate 

caliche layer. Potter soils (map 
to pale brown in the subsurface. 

caliche and other wind blown materials. '('":.,,,,,,,,,,,,,,,, .. ,,,,,,::":'=··=,. · . 

material, are shallow in depth and overlie \('''{':0:'''='''\'/'""'''="''·=·;·=·,·=··==···=· 

symbol Pa) range in color from grayish brdwn 

1.4.3.4 Geology 

Cannon AFB is situated in the Southern ) section of the Great Plains 

of eastern New Mexico and western units of concern consist of the 

Ogallala Formation of late Miocene to Pliocene 24-2 million years ago, and the 

Dockum Group of the late Triassic period, 240-205 million years ago (Figure 1-5). The 

Ogallala Formation extends from eastern New Mexico to the Pecos Valley in Texas and 

northward to parts of Oklahoma, Kansas, Colorado, Nebraska, Wyoming, and South Dakota. 

The Ogallala Formation is the principle geologic unit in the High Plains aquifer and underlies 

the area currently under study. The contact between the Ogallala Formation and its underlying 

Triassic Formation is an unconformity. The surface of this unconformity is apparently 

undulating; therefore, the thickness of the Ogallala Formation can vary significantly over local 
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and regional distances. Recently completed studies in the Cannon area conclude that a minimum 

depth to the High Plains aquifer is about 250 feet below land surface. 

The depositional history of the Ogallala Formation for the Southern High Plains section is 

complex. It involves the influences of eolian, fluvial, sandy alluvial and minor lacustrine 

deposits. The Ogallala Formation in the vicinity of Cannon AFB is composed of deposits which 

are unconsolidated, as well as poorly sorted sand, silt, clay, and gravel. Many of these deposits 

exist as lenticular beds or lenses of material cemented with varying degrees of calcium carbonate 

and are resistant to weathering. Studies in Ul~Ju·ea of Cannon have concluded that no faults or 
other dynamic geologic activity exist. \}:,,, ... 

Caliche or calcium carbonate is another do~~~~·'!-~~stic in this area. It is hard, white 

to grey in color, and occurs in continuoJ§,··~r···Cii~~ontin~dhs layers throughout much of the 

uppermost part of the formation. Caliche !1&-w.:~ in many instances consist of well developed 

accumulations of almost pure calcium material. The caliche material varies in 

thickness and depth over the areal extent v~}-·""•'''~e:':rr'''''''''' 

1.4.3.5 Hydrolo~y 

Cannon AFB lies over a small pOrtion of Ogallala .FoJrrp::tt1cm, which is the region's major 

water supply. The geographic extent of the includes eastern New Mexico, 

western Texas, western Oklahoma, eastern , southwestern South Dakota and 

southeastern Wyoming, an area of 134, et al., 1984). The aquifer 

is stratigraphically located above the beds. The aquifer is unconfined, with 

regional gradients of 10 to 15 ft/mile. Wells may to 1600 gallons per minute (gpm) 

from the Ogallala sands and gravels (Woodward-Clyde, . The overall water quality is 

good and is typically classified as "hard." 

Ground water is the only water supply at 
and potable water. Water table elevation conitours 

depth to the ground water table ranges f~l~~~~1~~~ 
feet in the southeast corner of the base ~~ 
143 feet. The local ground water gradient 
The well production on Cannon AFB varies 

water is used for both irrigation 
in Figure 1-6 (Radian, 1986). The 
\n1'1rhu ..... .,~ corner of the base to 260 

.,!<.'_.,, .......... ""'" thickness varies from 93-
7 . 15 feet/mile (CH2M Hill, 1983). 

150 gpm. 

Hydraulic conductivity of the Ogallala F from aquifer pump tests. These 

test results showed a range of 2.0 x 1 sec (Woodward-Clyde, 1992). 

Hydraulic conductivity values were also · relationship of hydraulic 

conductivity and specific yield for grain sizes in logs; values for the hydraulic 

conductivity showed a range of 3.9 x 10-3 em/sec to 7.1 x w-2 em/sec with an average of 2.1 

x I0-2 em/sec. Values for the specific yield showed a range of 0.05 to 0.20 with an average of 

0.15 (USGS, 1985). 
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Recharge to the Ogallala aquifer is mainly from infiltration of rain water on the high plains (14-

16 in/yr rainfall). The recharge of the Ogallala aquifer varies by two orders of magnitude on the 

southern high plains, varying from 0.01 in /yr to 1.6 in/yr (Nativ and Riggio, 1990). The 

estimate of the 1.0 in/yr local recharge falls within this range (Woodward-Clyde, 1992). The 

recharge on Amarillo soils is 0.03 in/yr and 0.48 in/yr on playas (Stone, 1990). An additional 

recharge of an unknown amount is from irrigation return flow from areas where the water is 

continuously ponded. 

Well pumping has greatly depleted the aqw.f~; water levels in wells at Cannon AFB have 

declined an average of 1.2 feet per year (US,i~F, 1990). Spripgs along the eroded margins of the 

Ogallala Formation are also discharge area§~'::i'aaw.:§~h!YP!:J?.f springs occur near Portales south 

of Cannon AFB. ll!lll~ilililil:jjj!:~:::::::::::::::::~::~::::::::::::IIIIililllll!li,lli!l 

Potential for groundwater contamination i~li,:lQW because of low hydraulic conductivity units 

beneath the AFB. The hydraulic conductivityrof the Amarillo soils, which range from 4 x 104 

em/sec to 1 x 10·3 em/sec, is lower than theilj'ydrnpij~,,,g)nductivity range of the Ogallala aquifer 

(CH2M Hill, 1983). The low recharge rate ~(uSAF'~~\:\'f990) ap.d a relatively deep water table are 

also factors that indicate a low potential for:!=g{ijijfi.i~§t!gqptamination. 
itt~~~ff~It~?I~i{if!tt~it~!~i(((ii\jj\\i 
~~f 

1.4.3.6 Land Use and Demography ;:·: 

Cannon AFB is located in Curry County, New M.W:Ji!~~:,~li··i·IJovis, the county seat, and Portales 

are the largest cities near the base. Clovi~,,J§::::jpptpiiitaiefy seven miles east of Cannon AFB 

and Portales lies approximately twelve milt~s''l6''lb~\ .. ~oyth. Data presented in the Clovis-Curry 

County Chamber of Commerce (CCCCC, 1993) Cb'mhlvmhr Survey shows the population of 

Curry County as 42,207. The population of Clovis is 30.3J5.4 and the population of Portales is 

11,000. The population of Cannon AFB is 4 1993). 

Major industries in Curry County include trade, government, and services. 

Curry County consistently ranks second · agricultural production. A major 

share of the wheat, com, peanuts, barley, c~~~~~~~~I~~r~~~ potatoes grown in New Mexico 

come from this county (CCCCC, 1993). 1 production, dairy farming, cattle 

ranching, and livestock feeding are · s economy. The importance of 

agriculture in Curry County is apparent that of the 897,000 acres within the 

county, over 837,000 of these acres are (USAF, 1990). The land 

surrounding Cannon AFB is irrigated 

The Santa Fe Railroad and Cannon AFB economic boost to the county. 

Cannon AFB's related employment is 6, individuals, which includes 5,098 

military personnel and 900 civilians (USAF, 1993). The total of the base personnel makes 

Cannon AFB the largest employer in Curry County. 

The type or amount of development on the lands surrounding Cannon is not controlled by land 

use or zoning restrictions at the present time. The Air Force has identified and designated 

Compatible Use Zones (CUZs) around Cannon AFB which provide land use recommendations 

for areas subject to noise and hazards associated with aircraft accidents. Commercial and 
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residential land use that is incompatible with the Air Force CUZ designation has occurred to the 

northeast of the base because of the lack of zoning or land use controls. 

Land use within the boundaries of Cannon AFB include base operation facilities (light 

industrial), businesses, offices, commissary, entertainment facilities (commercial), residential 

areas, water and sewage facilities (utilities), parks and playgrounds (recreational), and vacant 

land. There are 1,591 housing units on base with an additional 250 located off base. This 

housing consists of 830 on-base dormitory units for individual enlisted personnel, 1,011 on-base 

family units, and 250 off-base family uni 

Educational facilities are available for 
Municipal School District, Portales :scrtooJLs. 

Mexico University of Portales, and the ~~~,.,..~~ 

Portales is the home of Eastern New 
Mexico. The enrollment is more than 3, 

College offers a two-year community ""'J·-'"".!!i" UJ.Vit:..CLJ 

(CCCCC, 1993). 

1.4.3. 7 Ecology 

and dependents through the Clovis 
in the local area, Eastern New 

...."'"'"' ..... "' ... ., are provided by the base 
the Clovis High Plains Hospital, 

Hospital in Fort Sumner. 

Cannon AFB is located on the Llano Estacado, a ooJrovmc:e of the Southern High Plains 

Physiographic Province. Most of the High "n'·'~"r.~:r.n by a short-grass vegetation type. 

The short-grass vegetation type is o:~~~ri~~i'Yil~f:~~1~f~~~~~: grama grass with galleta grass 
as a subdominant species. Areas with slopes also support sideoats 

grama, hairy grama, galleta grass, and h . ..·.·.. bluestem and sand dropseed are 

found growing on sandy soils. The heavier > ::{:::::=:::::\''.:':\::''::''::'':''/''':'''':';''''''':'''' by big bluestem, buffalograss, 

and western wheatgrass. Meadows, ··· ···· .,.:,, .:.:;,.-::,:::··:::::::::'·' with alkali soil support alkali 

sacaton and desert saltgrass. 

The short grass plains have numerous shrubs with few trees. The most 

common non-native forbs include kochia . Native species include asters, 

sunflowers, and cacti. Native shrubs soapweed yucca, four wing 

saltbush, winterfat, broom snakeweed, are generally found growing in 

areas where water is more available. The :· growing the plains include natives such as 

the plains cottonwood and introduced species such as russian olive and chinese elm. 

The wildlife of the Llano Estacado consists of large and small mammals, waterfowl, shorebirds, 

raptor, and passerine birds. Reptiles and amphibians are also common in the area. The playa 

lakes are important to the area's wildlife because they provide drinking water, resting areas, and 

nesting sites with an increased food supply for migratory birds. 
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Table 1-2 presents a list of mammals that reside in the area of Cannon AFB. 

Table 1-3 presents a listing of birds that occur in the Cannon AFB area. 

Table 1-4 presents some of the common reptiles occurring in the vicinity of Cannon AFB. 

Threatened and endangered species listed by the United States Fish and Wildlife Service 

(USFWS) are not known to exist on Cannon AFB. Threatened and endangered species listed 

by the USFWS for Curry and Roosevelt Coqpw, .. jn the vicinity of Cannon AFB are the Peregrine 

Falcon (Falco pere~rinus) (USFWS, 1993);.~'Jhe Bald Eagle (Haliaectus leucocephalus), and the 

Black Footed Ferret (Mustela nigripes). Su\~g~~:P.f1i~g.,.g~}i,bosting sites for the Bald Eagle and 

the Peregrine Falcon are not easily found gg::::&rii!i4JB!iii'tg Cannon AFB. The Black-Footed 

Ferret has been reported in the past as ocq»rring in Curcy::::county. This ferret has not been 

identified in this area in recent history. :::::::::::::.,;;,., .. ,,,, 

Baird's Sparrow (Ammodramus bairdii) is Oll).YJ~:nq;wg:en::a species listed by the State of New 

Mexico known to occur in Curry 
migration in the eastern plains and 
week of August and move farther south 

the area mainly during autumn 
appear as early as the first 

' 1990). 

The Tall Plains Spurge ffiuphorbia strictor) is listed as_.~,,,S.rJ.\sitive Species by the State of New 

Mexico. This species grows on sandy soils o(.J~:·::Im:::::grass plains. This species was not 

found during the recent vegetation survey qf:;:§~qgnf:IFB ·(NMEMNRD, 1993). 
····:·:;::::==~=~~tr~~~::::·:-·-· ~~~~~ 

1.4.4 Previous Investigations ,,,~ 

The following discussion concerning previous ,..,_"'"-''"·s·r .. t~ ......... .,...~M, 

Clyde Remedial Investigation Report for 1 .... :::::(::·?:···:: 

Covis, NM (May 1992). This discussion .A®~f~~;;tm:Ai~!ii1lK~''' 

Prior to this RFI at Cannon AFB, past ,·,., '"'"<'"" performed for the majority of the 

SWMUs currently being investigated. :sq!~auons were conducted under both 

the USAF IRP program and in relation to·.'"'· .u_~;.tyggrrubt::.. permit. The following is a 

brief description of the previous · · been conducted at Cannon AFB. 

Additional information on previous ,.~ .... .UJL¥ SWMU s investigated by this 

RFI is contained in Sections 2.0 through 1 

In 1982-1983, CH2M Hill conducted a .. ""'-'A=~ tatctt':':ttt:'S~pi>Ort 

Cannon AFB. The records search was corta'ulcte~ 
project included a detailed review of pertinent installation records, contact with government 

agencies, and a site visit. The purpose of this project was to identify and fully evaluate 

suspected problems associated with past hazardous material disposal sites, control the migration 

of hazardous contamination from such sites, and control hazards to health and welfare that may 

have resulted from these past operations. Results of this records search identified several sites 

on Cannon AFB which warranted further investigation (CH2M Hill, 1983). 
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Table 1-2. Mammals in the Cannon AFB Area 

Antilocarpa americana 

Antrozous pallidus 

Bassariscus astutus 

Canis latrans 

Cynomys ludovicianus 

Dipodomys ordii 

Dipodomys spectabilis 

Erethizon dorsatum 

Geomys bursarius 

Lepus califomicus 

Mephitis mephitis 

Mustela frenata 

Neotoma micropus 

Odocoileus hemionus 

Onychomys leucogaster 

Perognathus hispidus 

Perognathus flavescens 

Perognathus flavus 

Peromyscus lucopus 

Peromyscus maniculatus 

Reithrodontomys megalotis 

Reithrodontomys montanus 

Si~modon his_pidus 

Spermophilus s_pilosoma 

Sylvilagus auduboni 

Tadarida brasiliensis 

Taxidea .tax!!S 
Vulpes velox 
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Pronghorn 

Pallid Bat 

Ring tail 



Table 1-3. Birds of the Cannon AFB Area 

Accipiter COQPerii 

Accipiter striatus 

Actitis macularia 

Agelaius phoeniceus 

Aimophila cassinii 

Ammodrumus savannarum 

Anas acuta 

Anas carolinensis 

Anas cyanoptera 

Anas discors 

Anas platyrhynchos 

Anthus spinoletta 

Aquila chrysaetos 

Archilochus alexandri 

Ardea herodias 

Asio flammeus 

Athene cunicularia 

Branta canadensis 

Bubo virginianus 

Buteo jamaicensis 

Buteo lagopus 

Buteo regalis 

Buteo swainsoni 

Calamospiza melanocorys 

Calcarius omatus 

Callipepla squamata 

Capella 2allinago 

Carpodacus mexicanus 

Cooper's Hawk 

Sharp-Shinned Hawk 

Spotted Sandpiper 

.. Red-Winged Blackbird 
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Table 1-3. Birds of the Cannon AFB Area (continued) 

Casmerodius albus 

Cathartes aura 

Charadrius vociferus 

Chen h:werborea 

Chlidonias ni~er 

Chondestes ~rammacus 

Chordeiles minor 

Colaptes cafer 

Columba Iivia 

Corvis brachyrhynchos 

Corvis cryptoleucus 

Dendroica ni~rescens 

Eremo.phila alpestris 

Eupha~us cyanocephalus 

Eupoda montana 

Flaco mexicanus 

Falco s.parverius 

Fulica americana 

Geococcyx californianus 

Grus canadensis 

Guiraca caerulea 

Hesperiphona vespertina 

Hirundo rustica 

Hylocichla guttata 

Ictinia mississiru>iensis 

Lanius ludovicianus 

Limnodromus scholopaceus 

Megaceryle alcyon 

Common Egret 

Turkey Vulture 

Killdeer 
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Table 1-3. Birds of the Cannon AFB Area (concluded) 

Melospiza meloctia 

Mergus merganser 

Mimus polyglottos 

Molothrus ater 

Muscivora forfic 

Oporomis tolmiei 

Passer domesticus 

Passerculus sandwichensis 

Piranga rubra 

Pooecetes gramineus 

Recurvirostra americana 

Spinus tristis 

Spizella arborea 

Spizella passerina 

Stumella magna 

Stumella neglecta 

Stumus vulgaris 

Totanus flavipes 

Toxostoma rufum 

Tr.yngites subruficollis 

Turdus migratorius 

Tympanuchus pallidicinctus 

Tyrannus verticalis 

Tyto alba 

Wilsonia pusilla 

Zenaidura macroura 

Zonotrichia leucophrys 
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Song Sparrow 

Common Merganser 

Mockingbird 

Brown-Headed Cowbird 



Table 1-4. Reptiles in the Cannon AFB Area 

Ambystoms tigrinum 

Arizona elegans 

Bufo cognatus 

Bufo debilis 

Bufo punctatus 

Cnemidophorus sexlineatus 

Crotalus viridis 

Crotaphytus collaris 

Diadophis punhctatus 

Elaphe guttata 

Eumeces obosoletus 

Hetrodon nasieus 

Holbrookia maculata 

LamprQPeltis eetulus 

Lampropeltis triangulum 

Leptotyphlops delcis 

Masticophis flagellum 

Phyrnosoma cornutum 

Phyrnosoma modestum 

Pituophis melanoleucus 

Rhinocheilus lecontei 

Scaphiopus bombifrons 

Scaphiopus conchi 

Scaphiopus hammondi 

Sceloporus undulatus 

Sistrums caternatus 

Sonora episcopa 

Tantilla migricejas 

Terapene ornata 

Thamnophis radix 

ilia stansburiana 

Tiger Salamander 

Kansas Glossy Snake 

Great Plains Toad 

Green Toad 

Recj-Sno1:ted Toad 
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Box Turtle 

Plains Garter Snake 

Side-Blotched Lizard 



Based on the records search, Radian Corporation conducted a hydrogeological investigation of 

16 sites on Cannon AFB to determine if environmental contamination resulted from past waste 

disposal and materials handling operations. The investigation was part of a Phase II of the IRP 

for Cannon AFB. The sites investigated during this 1984-1985 program included several 

landfills, fire training areas, fuel handling and spill areas. Results of this investigation 

documented the presence of oil and grease in the upper soil zone at several sites. Metals 

analyses indicated that metals were generally at background levels except for barium and 

selenium at several sites (Radian 1986). No groundwater contamination was found as a result 

of this investigation. 

As a result of the investigation performed . '=· .. ·.:·.'''=: ... :=: ... , : .. ,: .. :;;:::: 985, a follow up investigation was 

performed by Radian at the AGE Drainage "" 34/IRP No. SD-11). This 

investigation was conducted to determine toxic :existed and if so, to assist Cannon 

AFB personnel in disposing the soils in ·· manner in compliance with applicable 

hazardous waste regulations. Results of thismmvestigation indicated that the AGE Drainage Ditch 

contained visibly discolored but nonhazarci$us,,,~pil§:,,,,(as defined by 40 CPR 261, Subpart D) 

(Radian, 1987). Recommendations for sit~:[restori.Jon we(.~ provided to the USACE, Omaha 

:is::~:.:.::::.· =~~::~e~ww and visual sire Inspection of 
Cannon AFB for the USEP A Region VI to identify anq.J~yMuate solid waste management units 

(SWMU) and other areas of concern. During J.t.mt::li:Y~~~~tion, the potential for releases of 

hazardous wastes or constitutents to the enyirqnmlitt;{~ii aSsessed, and where appropriate, the 

need for further action was identified. Thai"'lhv~gatJ.bn identified 128 SWMUs and 51 other 

areas of concern (Kearney, 1987). ····=='''""\::::::,,,~''\),,,,,,,:::: 

Walk, Haydel & Associates conducted a n;un~ncu mve$,pgation 

Storage Tank Runoff Area at Fire 

Pit and Leach Field, South Stormwater Co1l.1, .. ~ ... ~· ·ti'6i~:'::'Bomtf 

Point) at Cannon AFB in 1987. The sites:::=:= ... ...... that investigation were selected 

for additional investigation based on the ='"==''='=:'=:·.·=::''=\i"=t===:t'~:.::::·:·:\:::·'~:~'::::::::::=': I and Phase II investigations. 

Results of that investigation suggested that '::===i==·'·'·'=··==·'·'·''''''''''''''''''''~,, ... ,,,,,,,,,,,,,,,,,,,,,,,,,,, ... ,,,to public health or the environment 

is expected based on conditions at each of·= ·=·= Haydel & Associates, 1990). 

In 1988, an Environmental Assessment Plan was prepared for the Old 

Entomology Rinse Area - Site 17 (SWMU =· · by Walk, Haydel & Associates. 

Their investigation was prompted by · investigation conducted 

previously by Radian Corporation. Results · · Assessment suggested that the 

site does not pose a significant impact to environment that no remedial action should be 

required at the Old Entomology Rinse Area (Walk, Haydel & Associates, 1988). 

A Remedial Investigation (RI) was conducted in 1991-1992 by Woodward-Clyde Consultants. 

The RI was conducted to evaluate the nature and extent of potential contamination of 18 Solid 

Waste Management Units (SWMUs) located on Cannon AFB (Woodward-Clyde, 1992). 

Woodward-Clyde performed a Baseline Risk Assessment as part of the RI work. The RI work 

consisted of drilling and sampling. Sampling of surface and subsurface soil, groundwater, 
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surface water, and sediment was conducted. The following SWMUs were investigated by 

Woodward-Clyde: 

• No. 34 AGE Drainage Ditch (IRP SD-15) 
• No. 76 Sludge Weathering Pit (IRP WP-14) 

• No. 78 Fire Training Area No. 1 (IRP FT -6) 

• No. 81 Solvent Disposal Area (IRP DP-16) 
• No. 86-90 Engine Test Cell (IRP SD-11) 
• No. 95 NE Stormwater 
• No. 96 Old Entomology Ravine ... 
• No. 98 Sanitary Sewer Line 
• No. 101, 102 Wastewater Lagoons 
• No. 106 Fire Training Area No. 
• No. 107 Fire Training Area No. 
• No. 109 Fire Training Area No. 
• No. 113 Landfill No. 5 (IRP LF 

These SWMUs were identified during 
USEPA in 1987. 

Petroleum products, metals, and pesticides were 
risk assessment concluded that "potential 
investigated during the RI are not .. ~0 .. u,."'"'!e'~:~.:"!! 
assessment recommendations were "no 
investigation was recommended for this site. 

1.5.1 Field Investi~:ation Objectives 

The approach for investigating 15 SWMU 
investigations, identify data needs and tnenft100' 
data required to evaluate each SWMU. 

nature and extent of contamination, if any, ~~;jjtJ~~!!~~r 
and perform a baseline risk assessment. -- .. :=:,.~t..,.--
selection of remedial alternatives. 

Assessment (RF A) performed by 

the Woodward-Clyde RI. The 
humans from the 18 SWMU s 

1992). The ecological risk 
SWMUs except SWMU 109. Further 

was to review the results of past 
plan to collect the necessary 

were designed to evaluate the 
that control contaminant migration 
data may be used to support the 

The SWMU-specific sampling programs all potentially affected media 

specific to each SWMU in a safe, , and q manner. Data collection 

activities were designed to be comparable and compatible with previous site investigations. 

The rationale for selection of sampling locations, number of samples and analytical parameters 

is detailed in the Field Sampling Plan (ESP). RCRA Facility Investigation. Cannon AFB. New 

Mexico (LRL, 1993). In general, however, sample locations, frequencies and analyses were 

selected to find any hazardous or otherwise regulated waste constituents, if present, and 

·characterize their nature and extent. 
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1.5.2 Field Investi&ation Methods 

This section provides a discussion of the samples collected and the investigation methods used 

during sampling activities conducted at Cannon AFB in April of 1993. This includes: sampling 

equipment and procedures, sample designation, sample handling, documentation, and analysis. 

The sampling activities at Cannon, as outlined in the FSP (LRL, 1993), consisted of drilling 3 

to 5 boreholes in the vicinity of each SWMU and collecting surface and subsurface samples for 

chemical analysis (Table 1-5). 

Table 1-5. 

""'i'UV'"""''". or improved information on 
and were considered either 

In accordance with the Quality Assurance 1993), QA/QC samples (duplicate 

soil samples, ambient blanks, rinsate blanks, trip v.1a.nn:.;~K:==11~·u decontamination water blanks) 

were collected and submitted to Southwest Division (SWDL). SWDL sorted the 

samples and sent them to their contract ... for analyses. A second laboratory 

received duplicate samples to provide a ..... ····· quality of the data from the field 

sampling program (Table 1-6). 

Table 1-6. 

. . . .. . .. 

. ··.. as normal ·=···•·• .. ...... · saMples) /. 
41 

A summary of the QA/QC sampling program conducted at each of the SWMUs is presented in 

the sections that describe individual SWMU s at Cannon AFB. Fewer trip blanks were required 

than originally specified in the FSP since in many cases all the samples from a particular site 

were sent to the laboratories in a single cooler. 
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1.5.2.1 Sample Equipment and Procedures 

The specific procedures employed for sample collection were consistant with the RCRA Facility 

Investi~ation. Field Samplin~ Plan. Cannon AFB, June 1991 which specifies the use of the 

following Standard Operating Procedures (SOP): 

SOP 1.3 Sample Control and Documentation 

SOP 1.4 Sample Containers and Preservation 

SOP 1.5 Guide to the Handling, Packagiq&dl.Ad Shipping of Samples 

SOP 1.6 General Equipment Decontamini.#on .: 

SOP 1.8 Personal Decontamination- Levit,,,D,,Jb;Qte.ctiPn.:(iiii 

S 0 P 4. 1 Soil Boring ~,,:=:::::::~;~;:;:;::;~;::;;::;::~::~~j)))i):):::::::~:)\)iii)iii):::::::~:~!l!!!i:::, 
SOP 5.1 Soil and Rock Borehole Logging~i:,and Sampling ··r 

iiiiii~it~t:::::::::: 
At each site, prior to drilling and sampling,;J\~i::=:specl11e<1 by the QAP, a daily tailgate health and 

safety meeting was conducted. In addition, quality control forms and check lists 

were completed for each SWMU: 

• Site Safety Briefing Form 
• Site Safety Inspection Report .{~ 

~ ~~~~;~~;;:e::~lli~ 
• SWMU Site QAP Report (Field QC Checklisff(j'f:=::~(;.pj\ 

·····::::;;::i:::: 
·:·: 

Issues covered at meetings and on the safety form and include: 

• Review of site Health and Safety Plan 

• Potential chemical hazards 
• Emergency response procedures 
• Persons in attendance 
• Drilling and safety equipment - type 

• Personal Protective Equipment (PPE) 

The SWMU Site QAP Report was conllt>H~teo as an accounting method for data 

collection quality control. QA Field ChtXkltlt.4QIUC.S; =w.~~~~ .... 

• Predrilling and sampling requirements :::: 

• Equipment decontamination procedures 

• Sample collection, identification, and shipping procedures 

• Field logbook entry requirements 
• Cuttings management and borehole closure 

Chain of Custody forms (Appendix D) were completed for each sample and submitted, with the 

samples, to the laboratory. 
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1.5.2.1.1 Surface Soil Sample Collection. Surface soil samples were collected using a 

stainless steel trowel at each location. VOC samples -were placed in narrow mouth, 60 ml, 

amber vials. Metal samples were placed in wide mouth, 500 ml, clear glass containers. 

Samples were collected, containerized, labeled, sealed, and placed on ice in a cooler. All 

containers were pre-preserved by the laboratory. Surface samples were collected to a maximum 

of 6" below ground level. At some locations asphalt removal was required to obtain surface 

soils. 

1.5.2.1.2 Subsurface Sample 
lithologically logged and grouted with 
was conducted by Pool Environmental 
conducted with a CME-75 drill rig, 
integrated continuous sampler. At SWMU s 
was also used. Where space limitations 
SWMU #s 1, 3, 5, 7, 8, 11, 16, 32A, 3 
SWMU 9, four boreholes were drilled, 
drilled. For the purpose of worker 

borings were drilled, sampled, 
with SOPs 4.1 and 5.1. Drilling 

. of Roswell, NM. Drilling was 
~~.c.J~H!!im,'~·t:· ·. hollow auger drill stem with an 

deepest, a split spoon sampler 
, a hand auger was sometimes employed. At 

, 39, and 83, three boreholes were drilled, at 
48A&B and 108, five boreholes were 

was collected and documented 

at the drill stem and in ambient air with collection from the five foot 

long split spoon barrel sampler was .... v••u"~· split barrel sampler onto a dry 

surface. Sample containers for VOCs, , and TRPH were placed adjacent to the 

interval from which the sample was to be collected. was then opened and sliced 

lengthwise with a stainless steel spatula into VOCs, and/or TRPH were 

collected from the center slice, four u· lChc~s.,:J; · containerized, sealed, labeled and 

placed on ice in a cooler. The remaining tH~.r-rP1~P sampling interval was mixed with 

a stainless steel spoon. Metals samples were taken mixture, containerized, labeled, 

sealed, and placed on ice in a cooler. 

• Facility code and SWMU number 
• Boring number and location 
• Well diameter, depth and construction 

• Completion date 
• Closure comments 
• Depth, sample method, and lithologic 

• Technician and technical reviewer .nt;,ll<f,.UA'"' 

1.5.2.2 Sample Designation 

The sample designation system for all field and QA/QC samples was also taken from the RCRA 

Facility Investigation. Field Sampling Plan. Cannon AFB, June 1991. This system involved a 

three letter and eleven digit/letter unique identification for each sample (CANXXX-YYYY

ZZZZ). CANXXX is the facility identifier with CAN identifying Cannon AFB and XXX 

identifying the specific SWMU. The next four digits/letters (YYYY) identify the specific 

sampled location i.e. the site number and borehole number. The last four digits (ZZZZ) were 

the sample identifier. The first number corresponds to the type of sample collected (i.e. 0 = 
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normal analytical sample, 2 = ambient blank, 4 = trip blank, etc.). The second number 

corresponds to the analytical test type (i.e. BTEX, priority metals etc.). The third number 
corresponds to the sample number for each test type and the fourth number/letter corresponds 
to sample depth. Figure 1-7 shows the sample identification codes. 

1.5.2.3 Sample Handlin~:. Documentation and Analysis 

All labeling, preservation, handling, shipping, documentation and tracking for sam,ples collected 

were performed in accordance with SOPs l.~.J,.,S.ample Control and Documentation, 1.4 Sample 
Containers and Preservation and 1.5 Guiddi:::fh Handling, Pc:t,ckaging, and Shipping of Samples 

(Cannon AFB, 1991). !!i!!;:iiiii.i!i.i.!.:,.::: .. :::.!.!iiii.iiiiiii.iii: ... :::.:::!: .... :.:: .. ::.:::iii!!!! 

All sample containers and coolers were sUpplied by the Army Corp of Engineers Southwest 

Division Laboratory. All sample labels w~t~.,.:Jilled out with waterproof ink. After sample 
collection, the containers were placed into packing material also provided by the lab 
and placed into the coolers. A Chain-of-Custody was placed in each 
cooler. A custody seal was placed on and on the lid of each cooler. 
Southwest Division Laboratory submitted 

Table 1-7 presents a list of analyses .....,.,.t:n•·"'"'rt 

investigation. Tables of the specific analyses nPtfnt·mF•rl 

SWMU chapter. 

1.6 Data Validation 
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ytical methods employed in this 
each sample are presented in each 

utilized in the data validation 
National Gunctional Guidelines, 
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• There are several non-standard SWMU designators: 
32A= SWMU #32, 186 (1) 
33B = SWMU #33, 186 (2) 
48A = SWMU #48A, a UST location 
48B = SWMU #48B, an AST location 
48C = SWMU #48 A & B, a fifth borehole 

CANNON AFB 

•• There are several non-standard site designators: 
A WD = Aircraft Wasbrack Drain System 
UST = Removed Underground Storage Tank 
AST = Removed Aboveground Storage Tank 
SUM= Sump 
EOD = Explosive Disposal Activities Area 

SAMPLE TYPE 
0 = Normal Sample 
1 = Duplicate Sample 
2 = Ambient Blank 
3 = Rinsate Blank 
4 = Trip Blank 
5 = Field Blank 
6 = Decon Water 
7 =QA 
8 =QC 

X 

BORING NO. 
In Sequence 

1to6 
0 = Blank or Decon 

Water not Asso
ciated with a 
Boring 

..----TEST TYPE 
1 = BTEX. 
2 = Priority Metals 
3 = TCLVOC 
4 =TPH 
5 = TAL Metals 
6 = Reactive Materials 

SAMPLE SEQUENCE ID 
(For each test type) 

'lr 
}\1}it which 

A s~pJ~:::J'IE~ ~~n 
B = 2.5' F = 20' 
C = 5' G= 30' 
D= 10' Z =no depth 

SAMPLE IDENTIFICATION CODE 



Table 1-7. EPA Method Utilized for Evaluating Analytes 

BTEX (Benzene, Toluene, Ethylbenzene, Xylene) 

Target Compound List Volatile Organic Compounds (TCL-VOC) 

Priority Metals (TCLP list metals plus nickel) 

Target Analyte List Metals (TAL ........... U.I.£., 

Total Recoverable Petroleum 

Cyanide 

Reactives 

Sulfides 

Metals analyzed by the 7000 Series includ~!)i~iStcu1ry 

++ Chapter 7 of SW-846. 

1. 7 Background Concentrations of Inorganic CompgUnds 

8020 

8240 

601onooos+ 

6010/9012 

418.1 

9010 

9010/903o++ 

9030 

To describe the different levels of chemic~::::~fi~~~~~!~:~j several definitions are necessary. 

For organics, it is assumed that any chemicil''':fb\W4. .. at:::measurable quanities will be considered 

to be above background levels. Metals are comp.atOO'':::W,,,,,,!~e 95% upper confidence level of 

background concentrations (Table 1-8). · -::::: 

In 1993, Woodward-Clyde (WWC) vuo..•u."'·'"""[]).~i¢.l.J~rQJ on levels of inorganic chemical 

constituents at Cannon AFB, based on a cQtppil'atiiQfifQ.flitli"h~ investigations: 

1. WWC(l992) - Rl at Cannon AFB 
background soil samples. 

2. 

3. Walk, Haydel, and Associates(1990) co~~!M!W.S1~'lmM~I:·:·~' -~"':' at Cannon AFB and analyzed four 

background soil samples. 

USGS 1984 data for the Clovis region and other reports on regional soil data were used to 

further substantiate field sampling. 
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Table 1-8. Summary of Background Elemental Concentrations (1) in Soil Samples (2) 

Cannon AFB, New Mexico 

Aluminum 5,700 

Antimony 6.75 

Arsenic 3.5 

Barium 166 

Beryllium 0.41 

Cadmium 1.1 

Calcium 69,200 

Chromium 6.98 

Cobalt 2.5 

Copper 5.40 

Iron 4,780 

Lead 7.12 

Magnesium 4,650 

Manganese 72.0 

Mercury 0.11 

Nickel 5.0 

Potassium 1,360 

Selenium 8.23 

Silver 1.2 

Sodium 514 

Thallium 0.50 

Vanadium 14.9 

Zinc 11.3 

All concentrations are in milligrams per 

l:]:::::':f=;420 860- 10,540 
\i 2.71 L33 - 12.2 

jjj))j,j:j:i=.jj~~~:::::i:·=·i:=:::::':.":·=:=i.jljij.j)j.::::l:llllllll 0 - 15.5 
::::: 238 ·-:::: 0- 642 

::,::::::::::oA 6 o. 09 - o. 73 

~~{~~it. 
3.79 

'~~_-;;~;o 
·3·;=s7n:===: ==::::,:::·: 9 - 11, 19o 

..... ::::::;.; .. ·:·: 
·::::,:::::=:=::::.: 0 - 164 

09- 0.13 

- 1,042 

50,000 

<1 
6.5 

500 
1 - 2 

7,900 - 18,000 

30 

3-7 

20 

100- 15,000 

15 

2,000 - 5,000 

500 

0.032 - 0.082 

15 

16,000 

0.15- 0.30 

7,000 

30-70 

45 

2 Compiled from data collected by WCC for and RI (WCC and WCC 1993) and Walk, 

Haydel & Associates for the IRP (Walk, Haydel & Associates 1990). 

SOURCE: WWC 1993 
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2.0 OIL WATER SEPARATOR (SWMU NO.1/SITE NO. 119) 

2.1 SWMU Description 

2.1.1 Settine 

SWMU No. 1 is an oil/water separator with a skimmer located on the southeast comer of 

Building 119 next to the aircraft parking ramp. The separator is a 3-compartment underground 

unit, with a 700 gallon main a 280 gallon oil compartment. The unit is 

constructed of concrete. The opening to separator is · a concrete pad, surrounded on all 

sides by asphalt. Drilling activities · · restoration of the surface with a 

concrete plug. Borehole locations were ... ::•:: ... :. avoid underground utilities and a 

light pole. Figure 2-1 shows the SWMU ··.·.·.·. locations. 

2.1.2 History of Use 

The oil/water separator No. 119 has been 
oils are directed to the 280 gallon holding 
drainage system which flows to the ...:tnrm,,.,. 

the facility discharging to the separator 
operations which did not use chemicals. 
established system which includes waste genterauc 

and now receives wash water generated 

2.1.3 Past Investieations 

In 1987-1988 the Tulsa District Corps of .LJui:;,£~~:o-,..,.,£~ 

at Cannon AFB. The results of this study 

presence of metals and organics in the liq 
found in either the influent, effluent or both 

bromoform, bis(2-ethylhexyl)phthalate and 

2.1.4 Land Use and Demoeraphy 

This SWMU is in an area of the base 
However, the separator is underground 

2.2 Field Investigation 

· and is still in use. The recovered 
u:::;vv.:~.u;::;J. is discharged to the storm 

(SWMU No. 85). Historically, 
of aircraft and parts, and other 

were disposed of through an 
procedures. The unit has received 

operations. 

results of this study indicated the 
and/or effluent. The compounds 
chromium, nickel, lead, benzene, 

uented by flight line personnel. 
covered by asphalt. 

Drilling and sampling activities SWMU No. 1 occurred April 8, 1993 at 0805. The activities, 

as outlined in the FSP (LRL, 1993), consisted of drilling 3 boreholes, collecting 6 surface 

samples, 18 subsurface samples, 4 QA/QC duplicate samples, and 6 QA/QC water samples. 

Table 2-1 summarizes the field sampling program at SWMU 1. Table 2-2 summarizes the 

various samples collected and analyses performed. 

30 



I . 

' 

\ 
~ 

~' 
A- Borehole 

2 

3 

Ele\'ation (ft.) 

4292.50 

4293.65 

4293.07 

r 

" 

I 



Table 2-1. 
Summary of Drilling and Sampling 

SWMU No. 1 - Oil/Water Separator No. 119 

\w .:a e ~~~G •• T:s~ 
1 I 0 NA/SSS NA NA I 4292.50 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 I 0 NA/SSS NA NA 4293.65 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

3 I 0 NA/SSS NA NA 4293.07 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 

HA = Hand Auger ss = Split Spoon 

NA = Not Applicable sss = Stainless Steel Spoon 

I 4/9/93 

4/9/93 

4/9/93 



Table 2-2. 
Summary of Sampling and Analyses 

SWMU No. 1 - Oil/Water Separator No. 119 

..•.•• ,.~·l.tC)) ~/~~{·t/=l)s~\IEJ:t,'= 

0 CAN001-1191-021A N Soil 0910 PM 601017000S + 

CAN001-1191-031A N Soil 0910 TCL VOC 8240 

2.5 CANOO 1-1191-022B N Soil 0927 PM 601017000S 

CAN001-1191-032B N Soil 0925 TCL VOC 8240 

5.0 CAN001-1191-011C N Soil 0922 BTEX 8020 

CAN001-1191-023C N Soil 0930 PM 601017000S 

10.0 CAN001-1191-0120 N Soil 0935 BTEX 8020 

CAN001-1191-0240 N Soil 0935 PM 601017000S 

2 0 CAN001-1192-021A N Soil 1005 PM 601017000S 

CAN001-1192-031A N Soil 1005 TCL VOC 8240 

2.5 CAN001-1192-022B N Soil 1025 PM 601017000S 

CAN001-1192-032B N Soil 1015 TCL VOC 8240 

CAN001-1192-821B QCO Soil 1025 PM 601017000S 

CAN001-1192-831B QCD Soil 1020 TCL VOC 8240 

CAN001-1192-721B QAD Soil 1025 PM 601017000S 

CANOO 1-1192-731B QAD Soil 1020 TCL VOC 8240 

5.0 CANOO 1-1192-011 C N Soil 1027 BTEX 8020 

CANOO 1-1192-023C N Soil 1030 PM 601017000S 

10.0 CAN001-1192-0120 N Soil 1027 BTEX 8020 

CAN001-1192-0240 N Soil 1030 PM 601017000S 



Table 2-2. (Concluded) 

Summary of Sampling and Analyses 

SWMU No. 1 - Oil/Wa:ter Separator No. 119 

Uvf(;E: S~J.E 
Jl) NlJMBER. l(~(i. s~···········:r=l ~~( 

3 I 0 I CAN001-1193-021A N Soil 1110 PM 601017000S 

CAN001-1193-031A N Soil 1110 TCL VOC 8240 

CANOO 1-1193-022B N Soil 1125 PM 601017000S 

CANOO 1-1193-032B N Soil 1125 TCL VOC 8240 

CAN001-1193-011C N Soil 1120 BTEX 8020 

CANOO 1-1193-023C N Soil 1127 PM 601017000S 

CAN001-1193-0120 N Soil 1131 BTEX 8020 

CANOO 1-1193-0240 N Soil 1133 PM 601017000S 

CAN001-1190-431Z QC Water 1140 TCL VOC 8240 

CAN001-1190-321Z QC Water 1225 PM 6010/7000S 

CAN001-1190-331Z QC Water 1140 TCL VOC 8240 

CAN001-1190-231Z QC Water 1140 TCL VOC 8240 

CAN001-1190-621Z QC Water 1225 PM 6010170005 

CAN001-1190-631Z QC Water 1140 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratory 

ft-BGS = feet below ground surface from nonnal samples). 

N = Nonnal soil sample QCD = Duplicate soil sample analyzed at same laboratory as 

PM = Priority metals = 8 TCLP metals + Ni nonnal samples. 

TCL VOC = Target Compound List Volatile Organic Compounds QC = Quality control water sample (ambient blank, trip blank, 

+ - Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. etc.) 

TAL Metals = Target analyte list metals 



2.2.1 Samplin& Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if a release from the oil/water separator has occurred. Borehole 2 

was moved from the original FSP location due to utility lines. Figure 2-2 shows the borehole 

Locations. 

2.2.2 

Three boreholes were drilled at this was drilled 5 feet south of the 

separator. Borehole 2 was drilled 12 feet . Borehole 3 was drilled 10 feet 

northeast of the separator. Drilling was -:antcmn,,. .. n to 10 feet. Samples were collected 

at the surface, 2.5, 5, and 10 feet in depth. ,:_:;,;,_,,:,:,::.,,.,, samples were collected with a stainless steel 

trowel and subsurface samples were a split barrel continuous sampler. Samples 

were collected at discrete depths and samples were taken. Samples were 

analyzed for BTEX, priority metals, and rinsate blanks, ambient blanks, 

and decontamination water samples were laboratory for this SWMU. Trip 

Blanks and Ambient Blanks were · ·· · · ·· \r·:''' the air at this site but were still 

included for analysis. 

~s sectio~;::::::i:f ilie su.et!e, groundwater, roils and geology 
at the No. 119 oil/water separator based on a review''hf~\n.f.qpnation from previous investigations 

at Cannon AFB and from the lithologic descriptions frmrl"'lb.e split barrel continuous sampler. 

2.3.1 Surface Water Drainaa:e 

A topographic/ surface drainage map in ........ ,J.""'"' .. 
Records Search, August 1983 prepared by 
in the vicinity of SWMU No. 1 enters the .. 
Stormwater Collection Point (SWMU No 
(playa) located in the southwest comer of 

2.3.2 Groundwater 

J.VU .. ..,,, .... Installation Restoration Pro~ram 
that the surface water drainage 

drainage system and flows to the 
85 is an ephemeral lake basin 

Depth to groundwater at Cannon AFB is feet or greater. Groundwater 

recharge rates for the High Plains Region typically low. . recharge rates for Curry 

County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 

rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 

for Cannon AFB. 

35 



Depth 
ft. 
0 

2 

4 

6 

8 

10 

Borehole 1 

......... 
·:·:~·:·::::·::::-::::·::::·::.-:·::::·::::·::. 

LEGEND 

~ 

-
Asphalt 

Sand 

Clay 

Caliche 

Borehole 2 Borehole 3 

,,,,,,,,, 

,,,,,,,,, 

LRL Sciences, Inc.-------...... 

SWMU#1 
STRATIGRAPHIC COLUMN 

CANNON AFB, NEW MEXICO 

Pro·ect: Cannon AFB RFI 

Contract No: DACA47-93-C-009 

Prepared by: Ji-G~ Date: ;o,zs. q3 

Fig. 2-2 



2.3.3 Soils and Geolo2y 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 

described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 

and correlation on the fluvial deposits for this area are based on samples collected with a split 

barrel continuous sampler during the drilling process. The soils consist of very fine to fine-

grained, moderate to well sorted, mature (textural), unconsolidated, calcareous, 

brown to reddish brown, clays, silts and Thin to moderately thin layers of caliche 

material were interbedded throughout much The sands were comprised 

of angular to subangular grains with clays, and calcium carbonate 

(caliche) material. This description of is similiar to the description of 

soils given by the The thickness of this particular unit remains 

unknown, due to the fact that boring exceed ten feet. The total thickness of the 

Ogallala Formation beneath this SWMU is known, but regional information based 

on Curry County reports have of · y 320-400 feet. No 

groundwater was encountered while locations. The minimum 

depth of the High Plains aquifer is 250 feet below ground surface. 

::~es o;:::::::::~ md in fue b=iliffig ume of =h 
borehole for the purpose of worker safety. Boreholes 1 ancr:z:::~ontained positive readings ranging 

from 0.0 to 4.0 ppm (Table 2-3) in the No positive readings occurred in 

the breathing zone at any borehole. 

0922 

0933 

0.0 
4.0 

* Model: 101, Type: OVA PID, Make: HNU 

1010 
1025 

0.0 
0.4 

1110 
1117 
1135 

0.0 
0.0 
0.0 

Samples were collected from all three boreholes, at the surface and at 2.5 feet, and analyzed for 

Target Compound List Volatile Organic Compounds (TCL VOC). Following are the results of 

these analysis: 
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Samples were collected from all three boreholes, at the surface and at 2.5 feet, and analyzed for 

Target Compound List Volatile Organic Compounds (fCL VOC). Following are the results of 

these analysis: 

2.4.1.1 Borehole 1 

Table 2-4 shows that in borehole 1 toluene was detected in the surface sample (CAN001-1191-

031A) below the Contract Required Limits (CRQL). TIC compounds were also 

detected. Acetone was detected in this results rejected during validation due to 

suspected co-elution with unknown '-<Vllli.UU 

1 

2 

3 

Concentration (JLg/kg) 
SWMU No. 1- na::I.UT->Ho .. 

CAN001-1191-031A 
CAN001-1191-032B 

CAN001-1192-031A 
CAN001-1192-032B 

CAN001-1193-031A 

CAN001-1193-032B . 

Duplicate samples or laboratory repeat samples are 

not rejected. 

J = estimate 

R = rejected 

2.4.1.2 Borehole 2 

91 
llU 

36J 
llU 

4J 
llU 

R 
llUJ 

lOUJ 
24J 

R 
llUJ 

In borehole 2, toluene was detected again at''ilie surface (CAN001-1192-031A) at 36 JLg/kg. This 

value is an estimate due to low internal standard areas. TIC compounds were detected. 

At 2.5 feet (CAN001-1192-032B), acetone was detected at 24 JLg/kg. This value is estimated 

since continuing calibration % D exceeded QC limits. No TIC compounds were detected. Two 

duplicate samples were also collected at 2.5 feet. The QC duplicate was analyzed by the same 

laboratory and the QA duplicate was analyzed at a second laboratory. The QC duplicate 

(CAN001-1192-831B) also contained 24 JLg/kg of acetone but was qualified as an estimate since 

continuing calibration %D exceeded QC limits. The QA duplicate contained acetone, methylene 
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chloride and 2-butanone. Nearly all of the samples analyzed at the QA lab contained acetone and 

methylene chloride. Approximately 25% of the samples contained 2-butanone. Methylene 

chloride and acetone due to their prevalence in all, or nearly all, the QA lab samples were 

rejected as laboratory contaminants. 2-butanone, which is a common laboratory contaminant, 

was never detected at the QC laboratory and was, therefore, also rejected. No other target 

analyte was detected in the QA duplicate sample. 

2.4.1.3 Borehole 3 

In borehole 3, toluene was detected 
031A). Acetone was also detected but 

were detected also. 

At 2.5 feet, no target compounds or TIC 

2.4.2 BTEX 

2.4.3 Priority Metals 

In the following presentation of metals 

background concentrations are 

investigation, therefore, background contcen~tt 

Clovis. New Mexico, March 1993 

Woodward-Clyde's background data see 

2.4.3.1 Borehole 1 

surface sample (CANOOl-1193-
coelution. TIC compounds 

Samples were collected at 5 
the samples. QA/QC duplicates 

performed. 

'N~E:46':l~§t,,!li,tltethods for the analysis of metals 
.:~~r"''""'',.., barium, cadmium, chromium, 

.. r.a'::th .. priority metals. Samples were 

10 feet. 

In the surface sample (CANOOl-1191-021 at 13.6 mg/kg (Table 2-5). 

This value is an estimate since the matrix spike recovery was not within control limits. 

Background for chromium is 12.5 mg/kg. Silver was also detected above background at 5.8 

mg/kg. This value is estimated also since matrix spike recovery was not within control limits. 

Background for silver is 2.2 mg/kg. 

At 2.5, 5 and 10 feet, no priority metals were detected above background. 
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2 

(QAD) 

(QCD) 

3 

1-021A 0 

1-0228 2.5 

1-023C 5 

1-0240 10 

2-021A 0 

2-0228 2.5 

2-7218 2.5 

2-8218 2.5 

2-023C 5 

2-0240 10 

3-021A 0 

3-0228 2.5 

3-023C 5 

3-0240 10 

Table 2-5 

Concentration (mg/kg) of Priority Metals 

SWMU No. 1 - Oil/Water Separator No. 119 

13.8 J 0.01 UJ 8 

4.8 J 0.11 UJ 4.8 

8.6 J 0.11 UJ 8.3 

7.2 J 0.01 UJ 5.2 

14.7 J 0-01 UJ 5.8 

8.5 J 0.11 UJ 8.5 

8.8 0.15 8.7 

4.5 J 0.02 UJ 5.2 

10.2 J 0.11 UJ 9.2 

4.1 J 0.11 UJ 5.1 

34.8 J 0.1 UJ 8 

7.5 J 0.11 UJ 7 

9.3 J 0.02 UJ 9.8 

4.4 0.11 J 5.5 

J 

J 

J 

J 

J 

J 

J 

J 
UJ 

J 

J 

J 

UJ 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different !rom the original sample and not rejected. 

U Indicates that the compound was analyzed lor, but not detected at or above the standard limit. 

J indicates an estimated value. 

UJ indicates the compound was analyzed lor but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

• R indicates that the data was rejected because of quality control measures 

Boldface lndlcatea a detection abova the 95% UCL background laval 

Only data lor metals detected above background is presented 

data is described in Section 17.0. 

5.8 J . R 
• R . R 

. R 

;. R 
0.41 u . R 

• R . R 

. R . R . R 
0.85 u 



2.4.3.2 Borehole 2 

In the surface sample (CAN001-1192-021A), chromium was detected at 14.7 mg/kg. This value 

is an estimate since the matrix spike recovery was not within control limits. 

At 2.5 feet, no priority metals above background were detected. The QA/QC duplicates were 

collected at this depth. The QC duplicate, which was analyzed at the same lab as the normal 

sample, contained no priority metals above ,p~~;Jfground. The QA duplicate, which was analyzed 

at a different lab than the normal sample, ~ntained mercqry at 0.15 mg/kg. Background for 

:::c;: :~:00:~~:~-023C), nickel was-ckground at 9.2 mg/kg. This value 

is an estimate since matrix spike recoverJ!i!:i:!we~ not within control limits and contamination 

occurred in the method or calibration blank~"'"''''''''''' 
~rr===··· 

No priority metals were detected above ba4.i.cgr~~rii:i~~'''''io f~t. 

2. 4. 3. 3 Borehole 3 lillll!///liii/!·/://!/i;!/,:_i/i/i/!lilll!i.!//i./.:i//1
1
.!/!i!·!·.·,il/·./l!:ll=.:.:.i.·.l.:.:. 

:::: 

In the surface sample (CAN001-1193-021A), chromium .. :w.#:==detected at 34.6 mg/kg. This value 

is an estimate since matrix spike recovery was ng:t=:=~i!fim!:!l)ntrollimits. 

At 2.5 feet, no priority metals above backi~::ted. 
·:· :;:·: ·.::~~~~::::~:;::::::::·:·:)\~\ 

At 5 feet (CAN001-1193-023C), nickel was detected at-~}"~~ mg/kg. This value is an estimate 

since matrix spike recovery was not within con.t!ol limits~_,,,tiii: 

At 10 feet, no priority metals were detec~·:·:=u':_:_,:·',:·'_,:='.nd concentration. 
;:;:: :::=:::::==· 

2.4.4 Summary .. 

Toluene, chromium and TIC compounds were_ ........ ,.... . irl the surface samples of all three 

boreholes. Borehole 2 contained the most including acetone, mercury, and 

nickel. Borehole 3 contained only nickel 
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3.0 OIL/WATER SEPARATOR (SWMU No. 3/SITE No. 108) 

3.1 SWMU Description 

3.1.1 Setting 

SWMU No. 3 is the location of a former oil/water separator with a skimmer and is found on 
the west side of Building 125. Building building 108 in 1990. The oil/water 
separator was removed during this ··• "·'··'· . When in this unit was approximately 96 

feet south of the NW comer of the the building. The separator was 
a 3-compartment underground unit with a ==:.:, .. :::.:r~·····:::::::.: .. :::::::::::\:::::::::·:.:::::? and a 280 gallon oil 
compartment. The construction materials ':'·=::················ .. ·.·.·.·.······························-· .. ·.·.·,,,•:• former location of this unit is not 

visible as the area has been surfaced with'(''''": . The driller was required to penetrate and 

restore the asphalt with a concrete plug. In .... : vicinity (within approximately 30 feet) 
of this SWMU were eight 55-gallon drums ::::::··:· coolant fluid, and five unlabeled 55-
gallon drums, all stored on pallets. There ,.,., of tires, and a hazardous spill 

response kit located nearby. Most of ,_.: . .... ): · ,:; ,:_:''.:'. s were removed prior to drilling. 
Figure 3-1 shows the setting and borehole :::':''·:<:'':···::··:'·•,, .• ,,.,,. . ..... ··.· · ,.,,,,,,,,:::: 

::::·· 

~~
2 

o:::: :;tor was active from ~when it was removed during the 
construction of building 125. The remainl"ng=r:Si.w.~r iJine is active. This oil/water separator 
received discharge from building 102 and wasli·.,.,wat¢{,,,,,,g\Werated from aircraft maintenance 

operations conducted in building 121. Wastewater discharged from this unit went to the Sanitary 

Sewer Line (SWMU No. 98) which ultimate!Y .. discharg.ool into one of two sewage lagoons 
(SWMU Nos. 101 and 102). ..:::::::;::::=:::::::··:· _,:;::'/::'::,:::~::;':'im=:' 

,:·:·:.::,:::::::::::::r::::::::::.:i:."::::::::::::::::::::::r:r=,,., .. 

3.1.3 Past Investi&ations ~~f. \r=====··· .r 

In 1987-1988 the Tulsa District Corps of Elilll::i,~~~~~L a study of a number of oil/water 

separators on the base. The results of analy'ses .... ,.,.,.,.,.,.:.,:,.,.,.,.,.,.,.,.,..... ori the influent and effluent from this 
separator are found in ·:''(··:.:·:,·:·:,·-· .. ·,.·,,,,,,.,,,,._ · · 

Report, June 1988. The following connpoun<;!~:' 
oil/water separator: phenol, 
naphthalene, di-n-butylphthalate, 
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3.1.4 Land Use and Demo~raphy 

This SWMU is located in an area of the base which is commonly used by base personnel. 
However, the separator has been removed and the area is currently covered by asphalt. 

3.2 Field Investigation 

This SWMU was sampled April 8, 1993 atJA,QQ. The activities at SWMU No.3 as outlined in 
the FSP (LRL, 1993) consisted of drillingi!i:,''''horeholes, an.P collecting 6 surface samples, 18 

subsurface samples and 6 QA/QC samplesi.t::;,l.)!Pl~:=:=4;l::::£~arizes the field sampling program 
at SWMU 3. Table 3-2 summarizes the va:Qpfi~IIm:PJ.i~::ili,J.lected and analyses performed. 

3.2.1 Samplin~ Objectives 

Borehole locations, sampling depth, and 
extent possible, to determine if a release 
borehole locations were changed from the 
a 6" sewer line which runs parallel to the 
drilling. This feeder line feeds into the 

:::········································::;:;: 

~~~t 
:~:::/\:::·:·. 

·~lrtt:::::tX:+. analysis were selected, to the greatest 
separator has occurred. All three 

res1enc:e of utility lines. However, 
"'""''=l~=, ..... , ... to the main line was hit during 

,,,,.,h ... ..,,m from the former oil/water 

separator. Borehole locations are shown in Figure 3-1 

3.2.2 

Three boreholes were drilled at this SWMU. drilled to the southwest of the 
separator. Borehole 2 was drilled to the north of the '"'"'._. ....... .,, • ..,... Borehole 3 was drilled to the 

northeast of the separator. Drilling was advanced to a 10 feet. Samples were collected 
at the surface, 2.5, 5, and 10 feet in depth. collected with a stainless steel 
trowel. Subsurface samples were continuous sampler. Samples 

were collected at discrete depths and samples were taken. Samples 

were analyzed for BTEX, priority metals, rinsate blanks, ambient 

blanks and decontamination water samples to the laboratory for this SWMU 
site. Trip Blanks and Ambient Blanks to the air at this site but were 

still included for analysis. 

3.3 Physical Characteristics 

This section provides a discussion of the groundwater, soils, and geology 

at the No. 108 oil/water separator based on review of from previous investigations 
at Cannon AFB and from the lithologic descriptions from the split barrel continuous sample. 
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Table 3-1. 
Summary of Drilling and Sampling 

SWMU No. 3 - Oil/Water Separator No. 108 

~mr~'B'···e I)~~' IF\~~ c:~. 
1 I 0 NA/SSS NA NA I 429.79 I 4/9/93 

2.5 HSA/SBC CM3-75 8.0 

5.0 HSA/SBC CM3-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 I 0 NA/SSS NA NA Not 4/9/93 

2.5 HSA/SBC CME-75 8.0 Available 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

3 0 NA/SSS NA NA Not 4/9/93 

2.5 HSA/SBC CME-75 8.0 Available 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 

HA = Hand Auger ss = Split Spoon 

NA = Not Applicable sss = Stainless Steel Spoon 



Table 3-2. 
Summary of Sampling and Analyses 

SWMU No. 3 - Oil/Water Separator No. 108 

.• ~- \ . .IEJi .',~~\ ;>=>·· ~a,> 8 ~~) .. 
1 0 CAN003-1 081-021 A N Soil 1345 PM 6010/70005 

CAN003-1081-031A N Soil NA TCL VOC 8240 

2.5 CAN003-1081-011B N Soil 1400 BTEX 8020 

CAN003-1 081-022B N Soil 1405 PM 6010/70005 

5.0 CAN003-1 081-023C N Soil 1405 PM 6010/70005 

CAN003-1 081-032C N Soil 1450 TCL VOC 8240 

CAN003-1 081-821 C QCO Soil 1410 PM 6010/70005 

CAN003-1 081-831 C QCO Soil 1420 TCL VOC 8240 

CAN003-1 081-721 C QCO Soil 1411 PM 6010/70005 

CAN003-1 081-731 C QCO Soil 1420 TCL VOC 8240 

10.0 CAN003-1 081-0120 N Soil 1425 BTEX 8020 

CAN003-1 081-0240 N Soil 1430 PM 6010/70005 

2 0 CAN003-1 082-021 A N Soil 1433 PM 6010/70005 

CAN003-1 082-031 A N Soil 1435 TCL VOC 8240 

2.5 CAN003-1082-011B N Soil 1445 BTEX 8020 

CAN003-1 082-022B N Soil 1445 PM 6010/70005 

5.0 CAN003-1 082-023C N Soil 1455 PM 6010/70005 

CAN003-1 082-032C N Soil 1450 TCL VOC 8240 

10.0 CAN003-1 082-0120 N Soil 1451 BTEX 8020 

CAN003-1 082-0240 N Soil 1455 PM 6010/70005 



Table 3-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 3- Oil/Water Separator No. 108 

8brtE8dtE 
NtiMJIE~ :Eiil ~=ER 

3 I 0 I CAN003-1 083-021 A 
CAN003-1083-031A 

2.5 I CAN003-1083-011B 
CAN003-1083-022B 

5.0 I CAN003-1083-023C 
CAN003-1 083-032C 

10.0 I CAN003-1083-012D 
CAN003-1083-024D 

CAN003-1080-431Z 
CAN003-1 080-321 Z 
CAN003-1 080-331 Z 
CAN003-1080-231Z 
CAN003-1 080-621 Z 
CAN003-1080-631 Z 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene 

ft-BGS = feet below ground surface 

N = Normal soil sample 

PM = Priority metals = 8 TCLP metals + Ni 

TCL-VOC = Target Compound List Volatile Organic Compound 

.'',·,1····,· .·'·,·,.·.··.···.,,···,· .. · ... ·.·.· ... ·.·· .. · 

. .. ... .. 

'', SAl\WLE 

... ····,······~·' 

N 
N 

N 
N 

N 
N 

N 
N 

QC 
QC 
QC 
QC 
QC 
QC 

+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. 

='r··~~ ~~~~·····.~ 
Soil 1540 PM 601017470 
Soil 1540 TCL VOC 8240 

Soil 1600 BTEX 8020 
Soil 1600 PM 601017470 

Soil 1605 PM 601017470 
Soil 1605 TCL VOC 8240 

Soil 1715 BTEX 8020 
Soil 1715 PM 601017470 

Water 1540 TCL VOC 8240 
Water 1620 PM 601017470 
Water 1430 TCL VOC 8240 
Water 1725 TCL VOC 8240 
Water 1520 PM 601017470 
Water 1515 TCL VOC 8240 

QAD = Duplicate soil sample (analyzed at different labomtoxy 

from normal samples). 

QCD = Duplicate soil sample analyzed at same labomtoxy as 

normal samples. 
QC = Quality control water sample (ambient blank, trip blank, 

etc.) 
TAL Metals = Target analyte list metals 



3.3.1 Surface Water Draina~:e 

A topographic/surface drainage map in addition to text found in Installation Restoration Proeram 

Records Search, August 1993, prepared by CH2M Hill indicates that the surface water drainage 

in the vicinity of SWMU No. 3 enters the Base storm water drainage system and flows to the 

Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 

(playa) located in the southwest comer of the base. 

3.3.2 Groundwater 
:.: .. ::::::::::=::::::::::: 

Depth to groundwater at Cannon AFB is !!!~PRf9~!JP.8.!W,Y?::::I5o feet or greater. Groundwater 

recharge rates for the High Plains Region a_I!)!III:JJ:Yi!I:@~::::::)Localized recharge rates for Curry 

County range from 0. 75 - 12.22 mm/yr (Stgpe, 1985). EPA, 1987 DRASTIC reports recharge 

rates of 1 in/yr. Section 1.4.3.5 of this reJif!,j,pcludes a discussion of groundwater hydrology 

for Cannon AFB. j!ji!:i:=::=t='''''''' 

~~
3

n~
0::;:~ ::~ren f~t) smtigra~ouniling iliis SWMU con&st of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallal:a Formation. The soils have been 

described as a fine sandy loam (Ab) of the Amarillo S<?..iLgtgup (USDA, 1993). Interpretations 

and correlation on the fluvial deposits for this ar.~:::'-1!!!1~ on samples collected with a split 

barrel continuous sampler during the drilliqg:::P:II~)\::)Tile.'$oils consist of very fine to coarse

grained, poor to moderately sorted, submatui'~'''lti:::mi!.tut~ (textural), unconsolidated, calcareous, 

clays, silts, sands, and gravel. Thin to moderafely::::Jhm layers of caliche material were 

interbedded throughout much of the samples collected. 'ii1.e sands were comprised of angular 

to subangular grains with varying amounts ............ silts, .= and calcium carbonate (caliche) 

material. This description of lithology ··''''''·"·=:·:==·:·. to the description of soils given 

by the USDA Draft Soil Survey, 1993. particular unit remains unknown, 

due to the fact that boring levels did not total thickness of the Ogallala 

Formation beneath this SWMU is not information based on Curry 

County reports have suggested thicknesses feet. No groundwater was 

encountered while drilling at these three The minimum depth of the High 

Plains aquifer is approximately 250 feet 
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3.4 Nature and Extent of Contamination 

3.4.1 Volatile Oreanic Compounds 

A series of HNU meter readings were taken over time at the well head and in the breathing zone 

of each borehole for the purpose of worker safety. A single positive reading occurred at the well 

head of borehole 3 in the amount of 3.6 ppm (Table 3-3). 

HNU Meter* .... '-... 1UUl.F,~='='\.I. 

1350 
1355 
1405 

SWMU No.3-

0.0 
0.0 
0.0 

* Model: 1 Type: OVA , Make: HNU 

3.4.1.1 Borehole 1 

In surface sample (CAN003-1081-031A) 
other target analyte or TIC compound was :;tt. otot•to/1 

1540 
1545 
1550 
1706 

0.0 
0.0 
3.6 

0.0 

., ... "."·q.'"''"' and at 5 feet and analyzed for 
OC). Following are the results of 

below the CRQL (Table 3-4). No 

At 5 feet, no target analytes or TIC The QA and QC duplicate 

samples were taken in association with duplicate (CAN003-1 081-831 C), 

which was analyzed at the same lab, of which is an estimate 

since continuing calibration %D was it is below the CRQL. The 

QA sample contained acetone, methylene The prevalence of methylene 

chloride and acetone in all, or nearly all, of the QA lab samples suggests that they may be 

laboratory contaminants and they were therefore rejected. Since 2-butanone is a common 

laboratory contaminant and did not occur at the QC laboratory, it was also rejected. 

3.4.1.2 Borehole 2 

In borehole 2, no target compounds or TIC compounds were detected at the surface or at 5 feet. 
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Table 3-4. 
Concentration {JLg/kg) of Volatile Organic Compounds 

SWMU No. 3 - Oil/Water Separator No. 108 

1 

2 

3 

CAN003-1 081-031A 
CAN003-1081-032C 
CAN003-1 081-831 C 

CAN003-1082-031A 
CAN003-1 082-032C 

CAN003-1 083-031 A 
CAN003-1 083-032C 

Duplicate samples or laboratory repeat samples are 

rejected. 
J estimate 

R = rejected 

3.4.1.3 Borehole 3 

At 5 feet, no target analytes or TIC co11noo 

3.4.2 BTEX 

8J 
llU 

llU 
llU 

llUJ 
llU 

llUJ 
llUJ 

8J (QCD) 

llUJ 
llUJ 

llUJ 
llUJ 

from the original sample and not 

as non-detect at CRQL 
analyzed at the same lab as normal sam-

sis of this sample contained no 
labl~ltltl.TY rel!it(x:l the analysis due to low internal 

In each borehole, 2 samples were vUJLJ. ...... •LVU at 2.5 and 10 feet of depth. 

Following are the results of these 

No BTEX compounds were detected in 
collected and therefore analyses for BTEX 

3.4.3 Priority Metals 

duplicate samples were not 

Total metals concentrations, using the RCRA SW-846 test methods for the analysis of metals 

in soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, 

lead, mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were 

collected for priority metals analyses at the surface, 2.5, 5 and 10 feet. 
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In the following presentation of metals results, only metals concentrations in excess of 

background concentrations are presented. No background data was collected for this 

investigation, therefore, background concentrations were taken from Concentrations of Selected 

Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 

Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 

Woodward-Clydes background data see Section 1.7. 

3.4.3.1 Borehole 1 

In the surface sample (CAN003-1081-02 
This value is an estimate since matrix 

At 2.5, 5 and 10 feet no priority metals 
collected at 5 feet and analyzed at the 
metals above background. The QA 
different lab, contained nickel at 10.3 
for these two metals are 9.0 and 0.13 

3.4.3.2 Borehole 2 

as .. cletec:ted at 17.8 mg/kg (Table 3-5). 
within control limits. 

background. The QC duplicate, 

as the normal sample contained no priority 
1081-721C), which was analyzed at a 

at 0.15 mg/kg. Background values 

In the surface sample (CAN003-1082-021A), nickel ~~§=;:P.itected at 9.2 mg/kg. This value is 

an estimate since the Laboratory Control Sampl~,,,,,,i,ft::::\Y.Ii;\l\pot within control limits. 

At 2.5 feet (CAN003-1082-022B), nickel ~~~!ll.ll.!i~lji':~· 9~::6 mg/kg. This value is an estimate 

since the Laboratory Control Sample % R were nof'With4.tJ~pntrol limits. 

3.4.3.3 Borehole 3 

In the surface sample (CAN003-1083-021 

is an estimate since matrix spike recovery 

At 10 feet (CAN003-1083-024D), barium 

3.4.4 Summary 

··.··::::::::r~ 

·· 5 feet samples. 

detected at 16.4 mg/kg. This value 
_,,.,..,,t ...... l limits. 

In borehole 1 both organics and metals were detected at the surface and at depth (toluene, 

acetone, chromium, nickel and mercury). In boreholes 2 and 3 no organics were detected. 

However, metals were detected at the surface and at depth. 
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(CAD) 

(CCD) 

2 

3 

1-021A 0 

1-0228 2.5 

1-023C 5 

1·721C 5 

1-621C 5 

1-024D 10 

2-021A 0 

2-0228 2.5 

2-023C 5 

2-024D 10 

3-021A 0 

I 3-0228 2.5 

3-023C 5 

3-024D 10 

Table 3-5 

Concentration (mg/kg) of Priority Metals 

SWMU No. 3 - Oil/Water Separator No. 1 08 

614 17.8 J O.Q1 u 8.1 

70.4 10.7 J 0.02 u 7.3 

63.6 6.2 J 0.02 u 7.5 

112 10.2 0.15 10.3 

80.9 8.5 J 0.02 u 8.3 

54.3 4.8 J 0.1 u 4.8 

483 6.1 J 0.01 u 9.2 

101 7.2 J 0.02 u 11.8 

91.8 8.5 J 0.01 u 6.9 

818 3 J 0.01 u 4.4 

632 18.4 J 0.01 u 7.5 

196 7.7 J 0.02 u 6.8 

66.5 5.9 J 0.03 u 8.5 

753 2.7 J 0.02 u 4.4 

1.6 

J 0.85 

J 0.93 
0.41 

J 0.93 

J 0.92 

J 21.1 

J 0.93 

J 0.89 

J 0.88 

0.92 
0.95 

0.98 

Duplicate samples (CAD) 01' (CCD) samples lll'e presented only if they lll'e different from the original sample and not rejected. 

U Indicates that the compound was analyzed 101', but not detected at 01' above the standlll'd limit. 

J Indicates an estimated value. 

u 

u 
u 
u 

u 

u 
u 
u 
u 

u 
u 

UJ indicates the compound was analyzed 101' but not detected. The sample quantification limit 01' reported detection limit is an estimated 

• R Indicates that the data was rejected because of quality control measures 

Boldface lndlutee • detection ebove the 95% UCLIHickground level 

Only data 101' metals detected above background Is presented 

data is described In Section 17. 



4.0 OIL/WATER SEPARATOR (SWMU NO. 5/SITE NO. 121) 

4.1 SWMU Description 

4.1.1 Settin& 

Oil/water separator No. 121 is located on the west side of building 126, formerly Building 121. 

This unit lies approximately 80 feet south of the NW comer of the building and 8 feet west of 

building 126. This is a three compartment unit with a 700 gallon main compartment 

and a 280 gallon oil compartment. The is equipped a skimmer. The construction 

materials are unknown. The unit is not as the area has been covered 

by asphalt. The unit is connected to a 6" north to a manhole. The exact 

position of the separator is unknown. oot·en.<>les 
driller was required to penetrate and reslton*P.:l~:=:~lJI 
the SWMU setting and borehole locations. 

4.1.2 History of Use 

This unit has been active since 1943. It 

4.1.3 Past Investigations 

from building 102 and 125. The 
operations conducted in 

holding tank and the waste water 

In 1987-1988 the Tulsa District Corps of Engineers -----.---
at Cannon AFB. The results of this study reported 
S~arators Sampling and Analytical Report 
presence of metals and organics in the 
found in either the influent, effluent or both ,~ ... , .. u._ • .., 

4.1.4 Land Use and Demography 

This SWMU is in an area of the base conllm<)n 
is underground and the area is currently 

4.2 Field Investigation 

results of this study indicated the 
and/or effluent. The compounds 

"+!Iii'"'"' .. and bis(2-ethylhexyl)phthalate. 

personnel. However, the separator 

This SWMU was sampled April9, 1993 at 300. The at SWMU No.5 as outlined in 

the FSP (LRL, 1993) consisted of drilling 3 boreholes, collecting 6 surface samples, 18 

subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. Table 4-1 

summarizes the field sampling program at SWMU 5. Table 4-2 summarizes the various samples 

collected and analyses performed. 
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Fig. 4-1 



Table 4-1. 
Summary of Drilling and Sampling 

SWMU No. 5 -Oil/Water Separator No. 121 

,~~;, i•i,, , •.... Q~~:r~•· ~~~} ~~• 
1 0 NA/SSS 

2.5 HSA/SBC 

5.0 HSA/SBC 

10.0 HSA/SBC 

2 0 NA/SSS 

2.5 HSA/SSS 

5.0 HSA/SBC 

10.0 HSA/SBC 

3 0 NAISSS 

2.5 HSA/SBC 

5.0 HSA/SBC 

10.0 HSA/SBC 

HSA = Hollow Stem Auger 

HA = Hand Auger 

NA 

CME-75 

CME-75 

CME-75 

NA 

CME-75 

CME-75 

CME-75 

NA 

CME-75 

CME-75 

CME-75 

SBC 
ss 
sss 

NA 4294.49 

8.0 

8.0 

8.0 

NA 4294.55 

8.0 

8.0 

8.0 

NA 42.9468 

8.0 

8.0 

8.0 

Split Barrel Continuous Sampler 

Split Spoon 
Stainless Steel Spoon 

4/09/93 

4/09/93 

4/09/93 



.• ·. ··•·. . . : .. , .. SAMPH~G 
1 .• ~~~ •••• t,(~$) 

1 0 

2.5 

5.0 

10.0 

2 0 

2.5 

5.0 

10.0 

3 0 

2.5 

Table 4-2. 
Summary of Sampling and Analyses 

SWMU No. 5- Oil/Water Separator No. 121 

'·'··SAM:PLE. 
IDNUMBiR .±I· s= i[,= 

CAN005-1211-021A N SOIL 

CAN005-1211-031A N SOIL 

CAN005-1211-011B N SOIL 

CAN005-1211-022B N SOIL 

CAN005-1211-012C N SOIL 

CAN005-1211-023C N SOIL 

CAN005-1211-024 0 N SOIL 

CAN005-1211-0320 N SOIL 

CAN005-1212-021A N SOIL 

CAN005-1212-031A N SOIL 

CAN005-1212-011B N SOIL 

CAN005-1212-022B N SOIL 

CAN005-1212-012C N SOIL 

CAN005-1212-023C N SOIL 

CAN005-1212-0240 N SOIL 

CAN005-1212-0320 N SOIL 

CAN005-1213-021A N SOIL 

CAN005-1213-031A N SOIL 

CAN005-1213-011B N SOIL 

CAN005-1213-022B N SOIL 

.:::.. :::..:::. . >:.:., :.. > .. ,:··: •:..... :'/>• .:.: .. 

.::~~ \ r~:: ·· MBlr'·:) 

1310 PM 6010\?000S+ 

1310 TCL VOC 8240 

1320 BTEX 8020 
1320 PM 6010\7000S 

1325 BTEX 8020 

1325 PM 6010\7000S 

1330 PM 6010\7000S 

1330 TCL VOC 8240 

1345 PM 6010\7000S 

1345 TCL VOC 8240 

1355 BTEX 8020 
1355 PM 6010\?000S 

1400 BTEX 8020 

1400 PM 6010\7000S 

1405 PM 6010\?000S 

1405 TCL VOC 8240 

1440 PM 6010\7000S 

1440 TCL VOC 8240 

1445 BTEX 8020 

1445 PM 6010\7000S 



Table 4-2. (Concluded) 
Summary of Sampling Analyses 

SWMU No. 5- Oil/Water Separator No. 121 

B6tmltotlt · 
l'llJl\IUEi/ 

SAMPl.ING•····· 
.··•••··. ))F;P'rn>·· 

(ft.-J.\(1$) 
·········••·••.••••••·•••·••·•(s~ . IbNvMBER. 

l. . ·1· . ·1 ·1 1· . . \ i~~\)••······=I·r~··r~ ~~i 

BTEX 
ft-BGS 
N 
PM 
TCL VOC = 
+ 

CAN005-1210-431Z 
CAN005-1210-321Z 
CAN005-1210-331Z 
CAN005-1210-231Z 
CANOOS-121 0-621 Z 
CANOOS-121 0-631 Z 

Benzene, Toluene, Ethyl Benzene, Xylene 

feet below ground surface 
Normal soil sample 
Priority metals = 8 TCLP metals + Ni 

Target Compound List Volatile Organic Compound 

QC 
QC 
QC 
QC 
QC 
QC 

Metals analyzed using the 7000 Series include: mercuxy, selenium, and arsenic. 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

QAD 

QCD 

QC 

TAL Metals 

1530 TCL VOC 8240 
1545 PM 6010\7000S 
1550 TCL VOC 8240 
1540 TCL VOC 8240 
1545 PM 6010\7000S 
1550 TCL VOC 8240 

Duplicate soil sample (analyzed at different laboratoxy 

from normal samples). 
Duplicate soil sample analyzed at same laboratoxy as 

normal samples. 
Quality control water sample (ambient blank, trip blank, 

etc.) 
Target analyte list metals 



4.2.1 Sampling Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if a release from the oil/water separator has occurred. Boreholes 

1 and 3 were moved from the original FSP locations in order to place them exterior to the sewer 

line. Borehole locations are shown in 54. 

4.2.2 Surface and Subsurface Soil Investigation 

Three boreholes were drilled at this 
borehole 2 was drilled west of the separato 
Drilling was advanced to a depth of 10 
10 feet in depth. Surface samples were colt:ccteo 
samples were collected with a split barrel 
depths and locations. No composite 
priority metals and TCL VOCs. 
water, and trip blanks were also submitted 

4.3 Physical Characteristics 

drilled southwest of the separator, 
was placed north of the separator. 

... v•··-'•""' at the surface, 2.5, 5 and 
....... u.., •• ~ steel trowel and subsurface 

This section provides a discussion of the surface wate,f,,,,,~nage, groundwater, and soils and 

geology at the No. 121 oil/water separator bas.~P::Mm:::::@.:::::IYiew of information from previous 

investigations at Cannon AFB and from the,J!W.,~lQIS''d;J.scriifuons from a split barrel continuous 

::ler~urface Water Drainace -;w;~«~ 
A topographic/surface drainage map in Installation Restoration Program 

Records Search, August 1983 prepared by ... """'""'"that the surface water drainage 

in the vicinity of SWMU No. 5 enters the .. ,:, drainage system and flows to the 

Stormwater Collection Point (SWMU No .. ,:\,t,,;,l]i[~~~ij::::[.t':::::i\J'j~~.ti];::~B*'~::::t~::~~::: 85 is an ephemeral lake basin 

(playa) located in the southwest comer of tf 

4.3.2 Groundwater 

4.3.3 Soils and Geology 

feet or greater. Groundwater 

at:e:J¥1Pl~W.~\::JQ~Wt:: ~--uuL< ...... recharge rates for Curry 
1987 DRASTIC reports recharge 

u•·.:>I.-U.:J<UVH of groundwater hydrology 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 

described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 
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and correlation on the fluvial deposits for this area are based on samples collected with a split 

barrel continuous sampler during the drilling process. The soils consist of very fine to fine

grained, moderately sorted, submature to mature (textural), unconsolidated, calcareous, dark red, 

clays, silts, and sands. Thin to moderately thin layers of caliche material were interbedded 

throughout much of the samples collected. The sands were comprised of angular to subangular 

grains with varying amounts of silts, clays, and calcium carbonate (caliche) material. This 

description of lithology (Figure 4-2) is similiar to the description of soils given by the USDA 

Draft Soil Survey, 1993. The thickness of this particular unit remains unknown, due to the fact 

that boring levels did not exceed ten feet. 'I]l!\htQtal thickness of the Ogallala Formation beneath 

this SWMU is not presently known, but rd,gional informatipn based on Curry County reports 

have suggested thicknesses of approximate~Y:::::97.:9rt!QQ:·:::f~M!:)jj No groundwater was encountered 

while drilling at these three borehole locatiq~i~!!!!!!j!.:::B.IY.m depth of the High Plains aquifer 

is reported to be greater than 250 feet below ground surface. 
::.:·:;:; .. 

4.4.1 Volatile Or2anic Compounds 

A series of HNU meter readings were u:LA.J~I,i,jjJ~·~~~j~·~~~~·i~il.iij~lr·eh~:>les in the well head and in the 

breathing zone for the purpose of worker contained a single reading of 0.6 

ppm (Table 4-3) at the wellhead. 

* 

1317 

1324 
1330 

0.0 
0.0 
0.6 

Samples were collected from three nnT'Anr••·" 

Target List Compound Volatile Organic 
these analyses. 

4.4.1.1 Borehole 1 

1439 
1444 

1447 

0.0 
0.0 
0.0 

and at 10 feet and analyzed for 
. Following are the results of 

In borehole 1, no target compounds or TIC compounds were detected in the surface sample or 

at 10 feet. 

60 



Depth 
ft. 
0 

2 

4 

6 

8 

10 

R 

-

Borehole 1 

. : :. <:·:):: :· ~-- ·: : ·. ;:.·. ~-. : 

:·.::.:·.:: .. ··.::.:-.::.:-.::.:·.::.:·.::.:·.::.:-.::. 

' ' ' ' ' ' ' ' ' , , , , , , , , 
' ' ' ' ' ' ' ' ' ~ ~ ~ ~ ~ ~ ~ ~ ........................... 

Asphalt 

Gravel 

Sand 

Clay 

Caliche 

Borehole2 Borehole 3 

. .. ·.· .. ·.· .. ·.· .. ·.· .. ·.· .. ·.· .. ·.· .. ·.· .. ·. 
·:·.··:·.··:·.· ... -..... -..... -........... -....... · 

: .. ·.:-. ·.:-. ·.: .. ·.: .. ·.: .. ·.:-. ·.:-. ::-. ·. 
-........... -........ :--.. :--.. :-... :--.. :--.. :-

:: ..... :_ ·: .. _ ·: ... ·: :. ·: :_ ·: ... ·: :_ ·: .... 

:_. ........ ·.:_.. ·.::. ·.::. ·.::. ·.::. ·.:: .. _ .. _.. ·. ·.·.···-···-···-·-·.···-···-········ 

:.-:-::.-:-::::-::.-:-::::-::.-:-::::-::.-:-::.-:-: 
:.-·.:·:.:.:·::·.:·:.:.:·:.-·.:·.:-::·:.:.:-:.-::·:.:.:· 

..... :·.:.-.:·.::~·.:.-.:·.::.::::.:·.:.-.:·.::~·.:.-.:·. ·.:.-.:·.::.:·.::~·.:.-.:·.:.-.:·.::.:·.::.:·.:.-.:·.:.-.: 

:.-:-::::-::::-::::-::::-::::·::::·::::·::::·: 

..... ~ .. ·:-?.:.-.~ .. -... ~.:.-.:·.::.:.:.-.: .. ·.-.:· .. :·.:·. 

::·~·:::-~·:::-.:·:::-.:·:::·.:·:::-.:·:::·.:·:::-.:·::;.:·: 

LRL Sciences, Inc.-------..... 

SWMU#5 
STRATIGRAPHIC COLUMN 

CANNON AFB, NEW MEXICO 

Pro·ect: Cannon AFB RFI 
Contract No: DACA47-93-C-009 
Prepared by: I~L. )'! Date: I o, ~ '). 01,3 

Fig. 4-2 



4.4.1.2 Borehole 2 

ln borehole 2, the surface sample contained no target compounds or TIC compounds. 

The sample at 10 feet (CANOOS-1212-0320) contained acetone at 14 p.g/kg (fable 4-4). The 

acetone concentration is considered an estimate since continuing calibration %0 exceeded QC 

limits. One TIC compound was detected with the 10 foot sample. 

Concentration (p.g/kg) 
SWMU No.5-

1 

2 

3 

CANOOS-1211 
CANOOS-1211 

CAN005-1212-031A Surface 
CANOOS-1212-03~ 

CAN005-1213-031A''''''i')i:';:,:,.... ::Surface 
CANOOS-1213-0320 ·····==::=:::::::\::)::::,,,J.O .Q 
CANOOS-1213-8310 ···Ttf:j'ij 

·:·: 

Dupli
1
cate dsamples_ ortedlaboratory repeat samples .;:;:;:;}.:-===::=::=:;:;:=::·::;'::;::==.::·===:==·::=:·.··=: 

samp e an not reJec . ._. .... · ·. · · · : ·. · 

J estimate 
R = rejected 

4.4.1.3 Borehole 3 

11UJ 
12UJ 

11UJ 
14J 

11UJ 
11UJ 

16J (QCD) 

are different from the original 

not detected at CRQL 
estimated as non-detect at CRQL 

duplicate analyzed at same lab as 

normal sample. 

The sample at 10 feet contained no target One duplicate pair was 

collected in association with this sample. QC duplicate 1213-8310), analyzed at 

the same lab as the original sample, contained acetone at 16 p.g/kg. This value is an estimate 

since continuing calibration %0 exceeded QC limits. The QA duplicate, analyzed at a different 

lab from the original sample, contained acetone and methylene chloride. However, in nearly all 

the samples analyzed at the QA laboratory contained these compounds, they were rejected as 

laboratory contaminants. No other target analytes or TIC compounds were detected. 
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4.4.2 BTEX 

In each borehole, 2 samples were collected for BTEX analysis at 2.5 and 5 feet of depth. No 

BTEX compounds were detected in any of the samples. QA/QC duplicate samples were not 

collected for BTEX and therefore no analyses were performed. 

4.4.3 Priority Metals 

Total metals concentrations, using the RC~,,,,SW -846 test methods for the analysis of metals 

in soils, were determined for the eight TQ)iP metals (arsepic, barium, cadmium, chromium, 

lead, mercury, selenium, and silver) plus rP.,~~'''''~'''~~:: the priority metals. Samples were 

collected for priority metals analysis at the,_~P.IIi;~~::li~§¥.::::~~-~~~~~d 10 feet. 
(=: :;.; 

In the following presentation of metals i:t~Y.lts, only metals concentrations in excess of 

background concentrations are presenteqt.}i')No background data was collected for this 

investigation, therefore, background conceriJ!h:ttiQ.A§:J.Yge taken from Concentrations of Selected 

Naturally Occurring Chemical Constituents!~~n SotFI.Oct Groyndwater at Cannon Air Force Base 

Clovis. New Mexico, March 1993 pret\l'!i!::::~~!i!i!i!ldf'ard-Clyde. For a discussion of 

Woodward-Clydes background data see Se<;Jjon====l/1=t'''"''''''''''''''''''''''''''\t 
~:~:· ~:;: 

4.4.3.1 Borehole 1 
. ·::::~{@~~\~\~\~\\\~}{(:•:• 

No priority metals were detected above ba~rilll1~!}fi,i.iiffi':"~urface sample of borehole 1. 
· ·=·========r=··?~;:;:··· · r~ 

At 2.5 feet (CAN005-1211-022B), nickel was de~~f&J~:!lklQbO mg/kg (Table 4-5). Background 
for nickel is 9.0 mg/kg. . ... ,.,,,<:::: 

No priority metals were detected above 10 feet. 
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2 

3 

(CAD) 

(CCD) 

1-021A 0 

1-0228 2.5 

1-023C 5 

1-024D 10 

2-021A 0 

2-0228 2.5 

2-023C 5 

2-024D 10 

3-021A 0 

3-0228 2.5 

3-023C 5 

3-024D 10 

3-7210 10 

3-821D 10 

Table4-5 

Concentration (mg/kg) of Priority Metals 

SWMU No. 5 - Oil/Water Separator No. 121 

341 0.1 u 
68.5 0.1 u 
90.3 0.1 u 
37.9 0.1 u 

357 0.1 u 
60.9 0.1 u 
118 0.1 u 
344 0.1 u 

337 0.1 u 
65.4 0.1 u 
73.1 0.1 u 

597 0.1 u 
749 0.2 

714 0.1 u 

7.3 

10.1 

8.5 

7.8 

6 

12.7 

7.4 

10.1 

6.6 

9.9 

7.7 

5.9 

8.1 

5.2 

Duplicate samples (CAD) or (CCD) samples are presented only if they are different from the original sample and not rejected. 

U Indicates that the compound was analyzed for, but not detected at or above the standard limit. 

J indicates an estimated value. 

UJ 

UJ Indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

• R indicates that the data was rejected because of quality conlrol meesures 

Boldf•ce lndle~~t.• • detection •bove the 95'!1. UCL bllckground level 

Only data for metals detected above background is presented 

data is 



4.4.3.2 Borehole 2 

No priority metals were detected above background in the surface sample of borehole 2. 

At 2.5 feet (CAN005-1212-022B), nickel was detected at 12.7 mg/kg. 

No priority metals were detected above background in the sample collected at 5 feet. 

At 10 feet (CAN005-1212-024D), nickel Wi.§:Jl.etected at 10.1 mg/kg. 
?!!?;::··· 
:;::=: _( 

::·:~ricy :::.::re derecre4 above ba~rface sample. 

4.4.4 Summary 

. The QA/QC duplicates were 

'-"rn,~:li.~Y.~;: ~,f.',,~;g:"'~~~=~~ , analyzed at the same lab as the 
Hll~*'''N'A duplicate (CAN005-1213-721D), 

...,.,LAJ. ... "'-' barium at 749 mg/kg and 
0.13 mg/kg respectively. 

bac•tcg~:Qm!P in any of the surface samples for 
bac.kgr·outid in all the boreholes at 2.5 feet. 

Boreholes 2 and 3 contained acetone and · 10 feet. 
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5.0 OIL WATER SEPARATOR (SWMU NO.7/SITE NO. 129) 

5.1 SWMU Description 

5.1.1 Settin& 

SWMU No.7 is an oil/water separator located on the northwest side of Building 129, 

approximately 33 feet east of the NW comer. The separator is a 3 compartment underground 

unit, with a 700 gallon main compartment, gallon oil compartment, and a skimmer. The 

unit is constructed of concrete. The · the is covered on all sides by asphalt. 

Borehole locations were selected, in part, sewer, TV cable and electrical 

lines. The driller was required to the surface with a concrete 

plug. Setting and borehole locations are n1",.,0.T1f1Pt1 

5.1.2 History of Use 

5.1.3 Past Investia:ations 

In 1987-1988 the Tulsa District Corps of Engineers 

is still in use. The unit receives 
to the 280 gallon holding tank 
(SWMU No. 98). Historically, 

and aircraft maintenance 
the waste generation reporting 

this and other oil/water separators 

at Cannon AFB. The results of this study were reported 
Separators Sampling and Analytical Report 
presence of metals and organics in the 
found include: benzene, toluene, 
methylnaphthalene, and several phthalates 

5.1.4 Land Use and Demoeraphy 

This SWMU · is located in an area of the 
However, this SWMU is underground and :nr~~~~ .. ,nt 

5.2 Field Investigation 

results of this study indicated the 
and/or effluent. The compounds 

2-hexanone, lead, cadmium, 2-
of this separator. 

~n:lm1omy used by base personnel. 
r-rnii~T .. <I by asphalt. 

SWMU 7 was sampled April 9, 1993 at 0830. The activities at oil/water separator No. 129, as 

outlined in the FSP (LRL, 1993), consisted of drilling 3 boreholes, collecting 6 surface samples, 

18 subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. Table 5-1 

summarizes the field sampling program at SWMU 7. Table 5-2 summarizes the various samples 

collected and analyses performed. 
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A- Borehole 

Boring "Jo. Elev<~tion !ft.} t 4296.03 

2 4295.08 

3 4296.10 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

~ 

LRL Sciences, Inc .. -------

SWMU#7 
OIUWATER SEPARATOR -129 

CANNON AFB, NEW MEXICO 

Pro'ect: Cannon AFB RFI 
Contract No: DACA47-93-C-009 

Prepared by: iLM Date: IO-t5-0f3 

Fig. 5-1 



Table S-1. 
Summary of Drilling and Sampling 

SWMU No.7 - Oil/Water Separator No. 129 

,. iit:l1&fi Pmt~/···r.::V~I~f~ED 
1 I 0 NA/SSS NA NA I 4296.03 I 4\09\93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 0 NA\SSS NA NA 4295.08 I 4/09/93 

2.5 HSA\SBC CME-75 8.0 

5.0 HSA\SBC CME-75 8.0 

10.0 HSA\SBC CME-75 8.0 

3 I 0 NA\SSS NA NA I 4296.10 I 4/09/93 

2.5 HSA\SBC CME-75 8.0 

5.0 HSA\SBC CME-75 8.0 

10.0 HSA\SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 

HA = Hand Auger ss = Split Spoon 
sss = Stainless Steel Spoon 



Table 5-2. 
Summary of Sampling and Analyses 

SWMU No. 7 - Oil/Water Separator No. 129 

•e,,,'~i.lf~:~//;,' 1"~~mt · ·i::/ ',,~~ ifa,.:~ii 
1 0 CAN007-1291-021A N SOIL 0850 PM 6010\7000S+ 

CAN007-1291-031A N SOIL 0850 TCL VOC 8240 

2.5 CAN007-1291-011B N SOIL 0910 BTEX 8020 

CAN007 -1291-022B N SOIL 0910 PM 6010\7000S 

5.0 CAN007-1291-023C N SOIL 0915 PM 6010\7000S 

CAN007-1291-032C N SOIL 0915 TCL VOC 8240 

CAN007-1291-821C QCD SOIL 0915 PM 6010\7000S 

CAN007-1291-831 C QCD SOIL 0915 TCL VOC 8240 

CAN007-1291-721C QAD SOIL 0915 PM 6010\7000S 

CAN007-1291-731C QAD SOIL 0915 TCL VOC 8240 

10.0 CAN007-1291-012D N SOIL 0920 BTEX 8020 

CAN007-1291-024D N SOIL 0920 PM 6010\7000S 

2 0 CAN007-1292-021A N SOIL 0950 PM 6010\7000S 

CAN007-1292-031A N SOIL 0950 TCL VOC 8240 

2.5 CAN007-1292-011B N SOIL 1005 BTEX 8020 

CAN007-1292-022B N SOIL 1007 PM 6010\7000S 

5.0 CAN007-1292-023C N SOIL 1015 PM 6010\7000S 

CAN007-1292-032C N SOIL 1015 TCL VOC 8240 

10.0 CAN007-1292-012D N SOIL 1017 BTEX 8020 

CAN007-1292-024D N SOIL 1017 PM 6010\7000S 



Table 5-2. (Concluded) 
Summary of Sampling and analyses 

SWMU No. 7 - Oil/Water Separator No. 129 

Botmll61£ ·1···· ~G . 
r NUMIJ~JI · • . (ft• .. BQS). L 

. ...... I 
i~:.l: ~~· ••·· r=l ~~" s.oo.tl<: ............. 

tYPE 

3 I 0 I CAN007-1293-021A N SOIL 1035 PM 601017000S 

CAN007 -1293-031 A N SOIL 1035 TCL VOC 8240 

2.5 I CAN007-1293-011B N SOIL 1100 BTEX 8020 

CAN007 -1293-022B N SOIL 1100 PM 601017000S 

5.0 I CAN007 -1293-023C N SOIL 1107 PM 601017000S 

CAN007 -1293-032C N SOIL 1105 TCL VOC 8240 

10.0 I CAN007-l293-012D N SOIL 1107 BTEX 8020 

CAN007 -1293-0240 N SOIL 1110 PM 601017000S 

CAN007-1290-431Z QC WATER 1125 TCL VOC 8240 

CAN007 -l290-321Z QC WATER 1130 PM 601017000S 

CAN007-l290-331Z QC WATER 1123 TCL VOC 8240 

CAN007-l290-231Z QC WATER 1120 TCL VOC 8240 

CAN007-1290-621Z QC WATER 1130 PM 601017000S 

CAN007 -l290-631Z QC WATER 1123 TCL VOC 8240-

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratory 

ft-BGS = feet below ground surface from normal samples). 

N = normal soil sample QCD = Duplicate soil sample analyzed at same laboratory as 

PM = Priority metals = 8 TCLP metals + Ni nonnal samples. 

TCL VOC = Target Compound List Volatile Organic Compounds QC = Quality control water sample (ambient blank, trip blank, 

+ - Metals analyzed using the 7000 Series include: mercury, selenium, and etc.) 

arsenic. TAL Metals = Target analyte list metals 



5.2.1 Sampling Obiectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if a release from the oil/water separator has occurred. Borehole 1 

was moved from its original FSP location due to utility lines and restricted space considerations. 

Borehole locations are shown in Figure 5-1. 

5.2.2 Surface and Subsurface Soil Investigation 

Three boreholes were drilled at SWMU 
separator. Borehole 2 was drilled north 
northeast of the separator. Drilling was au '"<ll''"'"' 
at the surface, 2.5, 5 and 10 feet in depth. ,.,.,,.,.,r . .,. 
trowel and subsurface samples were 
were collected at discrete depths and J.\,A..C1UVJ 

analyzed for BTEX, priority metals and 
and decontamination water samples were 
Blanks and Ambient Blanks were 
blanks were used for analysis at SWMU 

1 was drilled southwest of the 
borehole 3 was drilled to the 

10 feet. Samples were collected 
collected with a stainless steel 

:~lo~~~~~::::o:·:~~ surface w~dwarer, and soils and goology at 
the No. 121 oil/water separator based on a··reviaW,,;,J:>f #.Iformation from previous investigations 

at Cannon AFB and from the lithologic descriptions''''fihl:n,,,!lte split barrel continuous sampler. 
··,··:·:::::;~( 

5.3.1 Surface Water Drainage 

A topographic/ surface drainage map in 
Records Search, August 1983 prepared by """" ...... 7 ..... 

in the vicinity of SWMU No.7 enters the 
Stormwater Collection Point (SWMU No 
(playa) located in the southwest comer of 

5.3.2 Groundwater 

.; .. 

in Installation Restoration Program 
.. u ... , .. ~,."., that the surface water drainage 

· · · . . drainage system and flows to the 
. 85 is an ephemeral lake basin 

Depth to groundwater at Cannon AFB is feet or greater. Groundwater 

recharge rates for the High Plains Region recharge rates for Curry 

County range from 0.75- 12.22 mm/yr 1985). ·, 1987 DRASTIC reports recharge 

rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 

for Cannon AFB. 

5.3.3 Soils and Geology 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 

71 



described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 

and correlation on the fluvial deposits for this area are based on samples collected with a split 

barrel continuous sampler during the drilling process. The soils consist of very fine to fine

grained, moderately sorted, immature (textural), unconsolidated, calcareous, dark red, clays, 

silts, and sands. Thin to moderately thin layers and nodules of caliche material were interbedded 

throughout much of the samples collected. The sands were comprised of angular to subangular 

grains with varying amounts of silts, clays, and calcium carbonate (caliche) material. This 

description of lithology (Figure 5-2) is simuliar to the description of soils given by the USDA 

Draft Soil Survey, 1993. The thickness of unit remains unknown, due to the fact 

that boring levels did not exceed ten feet. , of the Ogallala Formation beneath 

this SWMU is not presently known, but based on Curry County reports 

have suggested thicknesses of · No groundwater was encountered 

while drilling at these three borehole depth of the High Plains aquifer 

is reported to be greater than 250 feet belo@tg~!purtd 

5.4 Nature and Extent of Contamination,.,.,.,.,.,.,.,.,.,.,.,.,.,,.,,,,,,,, 
i~f ···.·.:·::;:\!!!!/==··. .. 
::::: .,... _)jj~ 

5.4.1 Volatile Organic Compounds !1!1!ill:::.j:.:·:·:::j·::_:j,::.,,,j:,:llllii·:: .. :j!: .. :·'::::::l .. :·.:·.:jii::::::::: 

A series of HNU meter readings were takerl in the well hJ and in the breathing zone at each 

borehole for the purpose of worker safety. No positive. .. :H':~~1ngs occurred. 

Samples were collected from the three bor~P.iil·:.:l~l:·j~~:.:::~~~ace and at 5 feet and analyzed for 

Target List Compound Volatile Organic Colrtpauijfi~ ('f.CL VOC). Following are the results of 
these analyses: ..... ,,,,,,,,,,,,._._,,,,, '''' 

···::::;:::::::::::t{::::::::·: 

5.4.1.1 Borehole 1 

In borehole 1, the surface sample 1, 1, 1-trichlorethane below 

the CRQL, toluene at 15 ~g/kg and (fable 5-3). This sample also 

contained TIC compounds. The laboratory ®.).Jiu.ll~~:: '~~t'liii:OI'o.T of this sample due to one of the 

internal standard areas being outside repeat sample contained 1, 1, 1-

trichlorethane below the CRQL, toluene at at 11 ~g/kg. The repeat sample 

also contained acetone at 40 mg/kg. The lll§.mn~Q the same internal standard problem 

that original analysis had. All results, '"'A'-·""v." a:C(;totig:::·; in the repeat sample, are therefore 

estimates either because they are below the ""'J.'-VLJ ""'""'.uu·~·..., · of the internal standard problems. 

The sample collected at 5 feet ( no target analytes or TIC 

compounds. Two duplicate samples were in with the 5 foot sample. The 

QC sample, analyzed at the same lab, contained no target compounds or TIC compounds. The 

QA duplicate, analyzed at a different lab, contained methylene chloride and acetone. Due to the 

prevalence of these two compounds in nearly all of the samples run at the QA lab, these 

compounds were considered contaminants and rejected. 
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Depth 
ft. 
0 

2 

4 

6 

8 

10 

Borehole 1 

............. · ... 
. ··:.-~:.····/ .... ~ •'. ~ ..... ~ ·· .... ··~ :· .. 

:·.:·.::-~·.::-.:·.::-.:·.::-~·/:~·.::·.:·.::-.:·.::-~·.: 

, , , , , , , , 
' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' , , , , , , , , 

, , , , , , , , 
' ' ' ' ' ' ' ' ' .. .. ... .. .. .. .. .. .. 

LEGEND 

Lim 
E 

Asphalt 

Sand 

Clay 

Caliche 

Borehole 2 

::-:·.::-:·.::-:·.::-:·.::-:·.::·:·.::-:·.::-:·.::-:·. 

........................................................................ 

"' .. ' .. ' .. ' .. " .. " .. ' .. " ... ' .. 
, , , , , , , , , 
' ' ' ' ' ' ' ' ' 

·' ·' ·' -' ·' ·' ·' ·' ·' 

, , , , , , , , , 
' ' ' ' ' ' ' ' ' .................. 

Borehole 3 

, , , , , , , , , 
' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' ' , , , , , , , , , 

, , , , , , , , , 
' ' ' ' ' ' ' ' . ................ . 

LRL Sciences, Inc .. -------, 

SWMU#7 
STRATIGRAPHIC COLUMN 

CANNON AFB, NEW MEXICO 

Pro· ect: Cannon AFB RFI 
Contract No: DACA47 -93-C-009 

Fig. 5-2 



Table 5-3. 
Concentration (pg/kg) of Volatile Organic Compounds 

SWMU No.7 - Oil/Water Separator No. 129 

. . .... 
... . .. 

#9J(lll{()tiE < ¢~oN .... ·· ...• 
.. N®~<······ . NPM8it..t / .. ·. 

1 

2 

3 

CAN007-1291-031A 
CAN007-1291-032C 
CAN007-1291-032C 

CAN007-1292-031A 
CAN007-1292-032C 

CAN007-1293-031A 
CAN007 -1293-032C 

.. · ..... · .··. 

..· CHEMICAL·········· 

5J 
llU 

llU 
llU 

lOU 
llU 

7J 
llJ (RE) 

llU 

llU 
llU 

lOU 
llU 

Duplicate samples or laboratory repeat samples are presented only if they •. ,~::mJterent from the original sample and not 

LY:cy_ ~~~MCRQL 
5.4.1.2 Borehole 2 

In borehole 2, the surface sample ..,V ... OA.LI.. 

detected, validation revealed acetone .. v••l4!'.., ...... ~ .. u.. 

sample. No TIC compounds were oet1ectc~H 

The sample collected at 5 feet contained no 

eliminated during validation due to corttannin: 

compounds were detected. 

5.4.1.3 Borehole 3 

In borehole 3, the surface sample (CAN007 
other target compounds were detected. No 

Although acetone was 
method blank associated with this 

11lA.•uu•"'o3· Again, an acetone detection was 
associated method blank. No TIC 

toluene below the CRQL. No 
detected. 

The sample collected at 5 feet (CAN007-1293-032C) contained 24 JLglkg acetone. This value is 

an estimate since continuing calibration %D exceeded QC limits. No other target compounds 

were detected. No TIC compounds were detected. 
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5.4.2 BTEX 

In each borehole, 2 samples were collected for BTEX analysis at 2.5 and 10 feet of depth. No 

BTEX compounds were detected in any of the samples. QA/QC duplicate samples were not 

collected for BTEX, therefore no analyses were performed. 

5.4.3 Priority Metals 

Total metals concentrations, using the RC~,,,,SW-846 test methods for the analysis of metals 

in soils, were determined for the eight TQ).BP metals (arsepic, barium, cadmium, chromium, 

lead, mercury, selenium, and silver) plus rY,gi,q;h:/Tb~MtJHJ~:: the priority metals. Samples were 

collected for priority metals analysis at the!!J,\!R.B;.::::?,~§;i:i:l:::fd 10 feet. 

Clovis. New Mexico, March 1993 
Woodward-Clydes background data see 

:~~· :u.::::e 

1

(CAN007-1291-021A)~tected at 38.7 mg/kg (Table 5-4). 

This value is an estimate since the matrix spiR6@te£pv~ was not within control limits . 
. ·.·.· . . . . . ·.· . ~~~~ 

No priority metals were detected above background ~;·==:;:~:,~:;!ii::5 or 10 feet. The QA/QC samples 

were collected at 5 feet. The QC duplicate, at lab as the normal sample and 

collected at 5 feet, contained no priority .. .. . ... .. .. . .. ... The QA duplicate (CAN007-

1291-721C), analyzed at a different .:::::::=:::=''''''::::::t''''''''''''::::,::::::::·::'':::'''':=="'/''mercury at 0.20 mg/kg. 

5.4.3.2 Borehole 2 

In the surface sample (CAN00?-1292-021 at 31.8 mg/kg and chromium 

was detected at 20.6 mg/kg. Both values ....... -:::::,: ... ,'.· .. : .... '··.::·::·:. :';:··::::\.. matrix spike recovery was not 

within control limits. The background ··· · · · · ·· ·:(::._5.5 mg/kg and for chromium 12.5 

mg/kg. 
:-:·:· 

No priority metals were detected above 

Nickel was detected at 5 feet (CAN007-1292-023C) at 9.8 mg/kg. 
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(QAD) 
(QCD) 

2 

3 

1~21A 0 

1~22B 2.5 

1~23C 5 

1-721C 5 

1-821C 5 

1~24D 10 

2~21A 0 

2~22B 2.5 

2~23C 5 

2~24D 10 

~21A 0 

~22B 2.5 

~23C 5 
~24D 10 

Table 5-4 

Concentration (mg/kg} of Priority Metals 

SWMU No.7- Oil/Water Separator No. 129 

5.2 J 38.7 J 0.01 

2.7 J 8.1 J 0.02 

2.1 J 5.5 J O.Q1 

3.1 UJ 8 0.2 

2.2 J 5.5 J 0.01 

0.98 J 6.5 J 0.01 

31.1 J 20.1 J O.Q1 

13.6 J 7.6 J 0.02 

3.1 J 8 0.02 

4.3 J 5.2 J 0.02 

4.8 J 15.8 J O.Q1 

2.8 J 6.3 J 0.07 

3.3 J 3.6 J 0.02 

4.4 J 5.3 J O.Q1 

u 
u 

u 

u 

u 

u 
u 
u 
u 

u 
u 
u 
u 

Duplicate samples (CAD) or (QCD) samples are presented only If they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 

J Indicates an estimated value. 

8.1 
8.2 

7.3 

7.1 

7.5 

7.5 
8.2 
9.1 

7.8 

7.5 
6.3 
6.4 
7 

UJ Indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit Is an estimated quantity. 

• R Indicates that the data was rejected because of quality control measures 

Boldt.ce Indicates a detection above the 95'JI. UCL background level 

Only data for metals detected above background Is presented 



5.4.3.3 Borehole 3 

In the surface sample (CAN007-1293-021A), chromium was detected at 15.6 mg/kg. This value 
is an estimate since matrix spike recovery was not within control limits. 

No priority metals were detected at 2.5, 5 or 10 feet in depth. 

5.4.4 Summary 

Chromium was detected on the surface of aiJ#hree boreholes,~ Arsenic and several organics were 
also detected in the surface sample of some i9ti.iW9l~~~,,,,A.k${feet, borehole 1 contained mercury, 
borehole 2 contained nickel and borehole J.:::eooliiai:::~~nmtarte. 

;;;r········-·.·.·.·.·.·.·.·.·.·.·················-·.·.·.·.·.·.·.·.·.·.·-:-:-·===t 

iiiii!t .. 
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6.0 OIL WATER SEPARATOR (SWMU NO.8/SITE NO. 165) 

6.1 SWMU Description 

6.1.1 Settin& 

The oil/water separator No. 165 is located on the south end of the aircraft washrack at Facility 

165. The separator is a 3-compartment underground unit with a 4,500 gallon main compartment 

and a 710 gallon oil compartment. The :Yill.t:,:::is constructed of concrete. The separator is 

surrounded on all sides by soil, and is adjac,t"to a concrete~povered washing area (SWMU No. 

9). Boreholes were hand augered at this sit~::;m~k=ook4.tiU~tP.sing the CME 75 drill rig in order 

to avoid crushing shallow sprinklers and waf,I[:!J!ii,~~[[[[Jii:::tq:::~e thickness of the concrete of this 

SWMU, any leakage that may have occurred is suspected to be associated with the joints 

between the sewer drains and the SWMU l!~tJmd not from the SWMU unit itself. Borehole 

locations were selected to test areas where l.~ joints may have affected the surrounding soil. 

The SWMU setting and borehole locations !fe =Pf¥.gt¢.d in Figure 6-1. 
•,•,•. ···:·:·:·:·:.:·:·:·:··· 

~.i.~.i~ -::)(' ? 
·:·::· .·.·. 

6
.1.

2 
History of Use iiiilij ... \:l!i!i.ii.ij!

1
.j·i!iiiii!j,jil!lll·i=.==:.i.iiii==i: .. \=.=jj)jl:···i·:ijjjii 

The oil/water separator No. 165 has been :'~ctive since 19~~ and is still in use. This SWMU 

receives wastewater from the washing of aircraft. Th~.,J~vered oils are directed to the 710 

gallon holding tank and the wastewater is dischar:g9:@.::J9!\!IIi!l,torm Drainage System which flows 

to the Stormwater Collection Point (SWMUtN9E:DJF[\{''"buftng field reconnaissance, this tank 

contained material with a strong sewage odo?'':''C~qeptJ,y, in.the immediate area of the SWMU, 

aircraft washing is infrequent. The area is used insfMld::::{qr):'logistics where materials, supplies 

and goods are temporarily staged for air shipment. Rain ~itbr collection through a grill, in the 

middle of the washrack, comes to SWMU 8. 

6.1.3 Past Investi&ations 

No previous investigations are availble for 

might appear in the influent and effluent 

No.9 which is served by this separator. 

and PD-680 constituents. Washrack cornpcm1 

oils. 

6.1.4 Land Use and Demo&raphy 

This SWMU is located in an area of the 

SWMU is underground but not covered by asphalt. 
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Pro'ect: Cannon AFB RFI 

Contract No: DACA47-93-C-009 

Prepared by: t: l..\.l. Date: , c --z. s- "3 

Fig. 6-1 



6.2 Field Investigation 

SWMU 8 was sampled April 15, 1993 at 1600. The activities at oil/water separator No. 165, 

as outlined in the FSP (LRL, 1993), consisted of hand augering 3 boreholes, 6 surface samples, 

18 subsurface samples, 4 QA/QC duplicate samples, and 6 QA/QC water samples. Table 6-1 

summarizes the field sampling program at SWMU 8. Table 6-2 summarizes the various samples 

collected and analyses performed. 

6.2.1 Sampline Objectives 

Borehole locations, sampling depth, and 
extent possible, to determine if a release 
boreholes were moved form the original 

between the sewer drains and the .,"'l-'cucuvJq:::;~~"'='=Jrvc:~ 

have occurred from these joints rather than ~=~~,,,, ..... J.~ 

Borehole locations are shown in 78. 

6.2.2 

6.3 · Physical Characteristics 

no:reno1e 1 was located 8 feet 6 inches to 
J. .. .., .. ..,., to the south of the unit and 

was advanced to a depth of 10 
in depth. Surface samples were 

~O:~cf~/S2Lmt:lles were collected by hand auger. 

locatn:)lls.:..:.,:=·==·=''' .. N.::. o composite samples were taken . 
...... , ........ VOCs. Duplicates, rinsate blanks, 

· ·• submitted to the laboratory for this 

This section provides a discussion of the , groundwater, soils, and geology 

at the No. 165 oil/water separator based on ·· ror1mat1on from previous investigations 

at Cannon AFB and from the lithologic des•cRiBI~~P:!i•~~HJ!~Iii[~~e soils removed with a hand auger. 

6.3.1 Surface Water Drainaee 

A topographic/ surface drainage map in Installation Restoration Program 

Records Search, August 1983 prepared by . that the surface water drainage 

in the vicinity of SWMU No. 8 enters the base storm water drainage system and flows to the 

Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 

(playa) located in the southwest comer of the base. 
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Table 6-1. 
Summary of Drilling and Sampling 

SWMU No.8- Oil/Water Separator No. 165 

fi~ 181~··• .• ti&l ~~jt ••• ~~D~ Gr£:w 

HSA 
HA 

1 

2 

3 

0 

2.5 

5.0 

10.0 

0 

2.5 

5.0 

10.0 

0 

2.5 

5.0 

10.0 

Hollow Stem Auger 

Hand Auger 

HA 

HSA/SBC 

HSA/SBC 

HSA/SBC 

NA/SSS 

HSA/SBC 

HSA/SBC 

HSA/SBC 

NA/SSS 

HSA/SBC 

HSA/SBC 

HSA/SBC 

NA NA 4298.33 

CME-75 3.0 

CME-75 3.0 

CME-75 3.0 

NA NA 4297.64 

CME-75 3.0 

CME-75 3.0 

CME-75 3.0 

NA NA 4298.16 

CME-75 3.0 

CME-75 3.0 

CME-75 3.0 

SBC = Split Barrel Continuous Sampler 

SS = Split Spoon 

SSS = Stainless Steel Spoon 

4/15/93 

4/15/93 

4/15/93 



.~o~oLt 
l.l'!f~! 

1 

2 

SAMrtiN<L nrurra 
<rt·"AG~l· 

0 

2.5 

5.0 

10.0 

0 

2.5 

5.0 

10.0 

Table 6-2. 
Summary of Sampling and Analyses 

SWMU No. 8- Oil/Water Separator No. 165 

n:~~ i ..•• = ,, ·~~ lfxBJ »<fui 
·: •.. •.<f: •• 

CAN008-1651-021A N PM 6010\70005+ 

CAN008-1651-031 A N TCL VOC 8240 

CAN008-1651-022B N PM 6010\70005 

CAN008-1651-032B N TCL VOC 8240 

CAN008-1651-821B QCO PM 6010\70005 

CAN008-1651-831B QCO TCL VOC 8240 

CAN008-1651-721B QAO PM 6010/7000S 

CAN008-1651-731B QAO TCL VOC 8240 

CAN008-1651-011C N BTEX 8020 

CAN008-1651-023C N PM 6010\7000S 

CAN008-1651-0240 N PM 6010\7000S 

CAN008-1651-0120 N BTEX 8020 

CAN008-1652-021A N PM 6010\7000S 

CAN008-1652-031A N TCL VOC 8240 

CAN008-1652-022B N PM 6010\7000S 

CAN008-1652-032B N TCL VOC 8240 

CAN008-1652-011C N BTEX 8020 

CAN008-1652-023C N PM 6010\7000S 

CAN008-1652-0220 N PM 6010\7000S 

CAN008-1652-0140 N BTEX 8020 



Table 6-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 8 - Oil/Water Separator No. 165 

··· · )r .· ....... ·.· ... · · · \l·. 
•••• {, :.<, •. /<····················~:a <<~~ •.. · 

. .·. ·. ··· .. ·.· 

·.~~······J sr~ 
•··TEST 

3 0 CAN008-1653-021A N SOIL 1750 PM 6010\7000S 

CAN008-1653-031A N SOIL 1750 TCL VOC 8240 

2.5 CAN008-1653-022B N SOIL 1805 PM 6010\7000S 

CAN008-1653-032B N SOIL 1800 TCL VOC 8240 

CAN008-1653-821 B QCO SOIL 1805 PM 6010\7000S 

CAN008-1653-831B QCO SOIL 1800 TCL VOC 8240 

CAN008-1653-721B QAO SOIL 1805 PM 6010\7000S 

CAN008-1653-731 B QAO SOIL 1800 TCL VOC 8240 

5.0 CAN008-1653-0 11 C N SOIL 1810 BTEX 8020 

CAN008-1653-023C N SOIL 1815 PM 6010\7000S 

10.0 CAN008-1653-0220 N SOIL 1805 PM 6010\7000S 

CAN008-1653-0140 N SOIL 1825 BTEX 8020 

CAN008-1650-431Z QC WATER 1830 TCL VOC 8240 

CAN008-1650-321Z QC WATER 1835 PM 6010\7000S 

CAN008-1650-331Z QC WATER 1840 TCL VOC 8240 

CAN008-1650-231Z QC WATER 1840 TCL VOC 8240 

CAN008-1650-621Z QC WATER 1835 PM 6010\7000S 

CAN008-1650-631 Z QC WATER 1840 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratory 

ft-BGS = feet below ground surface from normal samples). 

N = Nonnal soil sample QCD = Duplicate soil sample analyzed at same laboratory as 

PM = Priority metals = 8 TCLP metals + Ni nonnal samples. 

TCL VOC = Target Compound List Volatile Organic Compounds QC = Quality control water sample (ambient blank, trip blank, 

+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. etc.) 

TAL Metals = Target analyte list metals 



6.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 

recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 

County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 

rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 

for Cannon AFB. 

6.3.3 Soils and Geology 

The near surface (upper ten feet) this SWMU consist of 

Tertiary Miocene to Pliocene fluvial .. Formation. The soils have been 

described as a fine sandy loam (Ab) of the~·:.,. (USDA, 1993). Interpretations 

and correlation on the fluvial deposits for :·:·: •: .:.:. are based on hand augered samples collected 

during the drilling process. The soils qqpsist of very fine to coarse-grained, poorly to 

moderately sorted, submature to mature (@Xt~lt•·:JJ.ACOnsolidated, calcareous, dark reddish 

brown, clays, silts, sands, and gravel. Thin to m~lfrately .Jhin layers of caliche material were 

~~te:~;:;:l~hr;~!~~u~:c~;:i~~e a~~~~J!!.·i1~-~~11 ::sc~~~~:o:::~t:f(:r~~~ 
material. This description of lithology (Figure 6-2) is simii}ar to the description of soils given 

by the USDA Draft Soil Survey, 1993. The thickness .9t4b.i~ particular unit remains unknown, 

due to the fact that boring levels did not exceec;t.,J~P.::~:j(-~::::::~:tfhe total thickness of the Ogallala 

Formation beneath this SWMU is not preseqpy:::ll9wrf~j:!oiit tegional information based on Curry 

County reports have suggested thicknesses cit'app(qJ.~m~tely 320-400 feet. No groundwater was 

encountered while drilling at these three borehole 18Bati,q.q§~i The minimum depth of the High 

Plains aquifer is reported to be greater than 250 feet below~:::ground surface. 

6.4.1 Volatile Organic Compounds 

A series of HNU meter readings were taked'i:iti~~~!Ji:':'~jf.':th!:ifitoreJnoit~s in the well head and in the 

breathing zone for the purpose of worker 3, all the well head readings were 

positive ranging from 0.2 to 2.4 ppm 

Samples were collected from the three oor·enc>les "".-i·<~•"'"" and at 2.5 feet and analyzed for 

Target List Compound Volatile Organics C11i~~l~~~1.::~ OC). Following are the results of 
these analyses. 

6.4.1.1 Borehole 1 

In borehole 1, no target compounds or TIC compounds were detected at the surface. 
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Depth 
ft. 
0 

2 

4 

6 

8 

10 

--

Borehole 1 

...... · .. · ·.· ...... · .. . 
.. · .... · ..... · ...... ·· .... · · .. .. 

Asphalt 

Gravel 

Sand 

Clay 

Caliche 

Borehole 2 

. ·. · .. · ..... ·.·.· .. 

.. . . ... ··>· ··>· .. :..· .:-:; ::-:·~:::-):::·:.-: . 

' ' ' ' ' ' ' ' ' , , , , , , , , , 
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' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' '· '· '· '· '· '· '· '· '· :::-::-:··::-:··::.-:·::.-:-::::·::::·::::·::::·: 

Borehole 3 

LRL Sciences, Inc.,-------..... 

SWMU#8 
STRATIGRAPHIC COLUMN 

CANNON AFB, NEW MEXICO 

Date: to· -z:S ·'\'1 

Fig. 6-2 



Table 6-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 8 - Oil/Water Separator No. 165 

DATE: 4/15/93 

1610 0.0 

1643 0.0 

1655 0.0 

* Model: 101, Type: OVA 

6.4.1.2 Borehole 2 

In borehole 2, no target compounds or 
feet. 

6.4.1.3 Borehole 3 

In borehole 3, no target compounds or TI 

1745 

1755 
1758 

1805 
1810 

1.2 

2.4 
0.8 

0.2 
0.4 

feet. Two duplicate samples were 
;::t4uplicate was analyzed at the same 

QC duplicate contained no target 
acetone and methylene chloride. 

ll.<liUJll""" these compounds, they were 
Thl~''''''t)~}dulJlic:ate also contained marginal 

re:u~te:a during validation since there 
:CQJI}cen•tr-a•t•"'"" were marginal. 

detected at the surface or at 2.5 

detected at the surface. 

No target compounds or TIC compounds feet. Two duplicate samples were 

collected with the 2.5 foot sample form duplicate contained acetone. The 
acetone result was rejected, however, due to co-elution with unknown contaminants. The QA 

duplicate once again contained acetone and methylene chloride which were considered lab 
contaminants due to their prevalence in nearly all the samples. A single unknown TIC compound 

was detected but rejected due to its marginal presence and since TIC compounds were not 

detected in the QC duplicate or the normal lab sample. 
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6.4.2 BTEX 

In each borehole, two samples were collected for BTEX analysis at 5 and 10 feet of depth. In 

borehole 3, at 5 feet, xylenes were detected at 2.4 J.Lg/kg (Table 6-4). This result is estimated, 

however, since internal standard problems occurred. 

Table 6-4. 
Concentration {J.t.g/kg) of BTEX 

SWMU No. 8 - Separator No. 165 

1 

2 

3 

estimate 
rejected 

CAN008-1651-011C 
CANOOS-1651-0120 

CANOOS-1652-0 11 C 
CANOOS-1652-0120 

CANOOS-1653-0 11 C 
CAN008-1653-012D 

6.4.3 Priority Metals 

5.0 
10.0 

5.0 
10.0 

5.0 
10.0 

Total metals concentrations, using the 
in soils, were determined for the eight 
lead, mercury, selenium, and silver) plus 
collected for priority metals analysis at the.· 

2U 2U 2U 
2U 2U 2U 

2U 2U 2U 
2U 2U 2U 

2UJ 2J 2J 
2U 2U 2U 

from the original sample and not 

··~"'"'""""'"' for the analysis of metals 
iii:>'f.iJ]:Q:;:;:j(..:.rcl~n; barium, cadmium, chromium, 

the priority metals. Samples were 
10 feet. 

In the following presentation of metals :;::::::::.::·:· ... : ... :··~·~==·~( ... : ... ·}::::::./;.::.: concentrations in excess of 

background concentrations are data was collected for this 

investigation, therefore, background were tal2~n from Concentrations of Selected 

Naturally Occurrine Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 

Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 

W oodward-Clydes background determination see Section 1. 7. 
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6.4.3.1 Borehole 1 

In the surface sample, no priority metals were detected above background. 

At 2.5 feet (CAN008-1651-022B), nickel was detected at 31.6 mg/kg (Table 6-5). The QA/QC 

field duplicated samples were collected at this depth. The QC duplicate (CAN008-1651-821B), 

analyzed at the same lab as the normal sample, contained nickel at 9.1 mg/kg. The QA duplicate 

(CAN008-1651-721B), analyzed at a separate laboratory, contained nickel at 9.7 mg/kg. 

Background for nickel is 9.0 mg/kg. 

At 5 feet (CAN008-1651-023C), 
Background for chromium and nickel are 

No priority metals were detected above 

6.4.3.2 Borehole 2 

In the surface sample, no priority metals 

At 2.5 feet (CAN008-1652-022B), nickel 

At 5 feet (CAN008-1652-023C) chromium and 
respectively. 

13.2 and nickel at 11.4 mg/kg. 
respectively. 

background. 

::, .. :; detected at 12.9 and 12.2 mg/kg 

At 10 feet (CAN008-1652-022D), barium was dettettf~C:t'::Q,t/:~L:l mg/kg. Background for barium 

is 642 mg/kg. 

6.4.3.3 Borehole 3 

No priority metals were detected in the 5 or 5 feet. The QA/QC field 

duplicates collected at 2.5 feet also ~A?:riWfkd~*if&.:::U~~t~ above background . 

At 10 feet (CAN008-1653-022D), barium 
because the matrix spike recovery was not 

6.4.4 Summary 

. \2 mg/kg. This value is an estimate 

No VOCs were detected and no metals in the surface samples 
in any of the boreholes. All three contained .,,,, metals including nickel, 

chromium and barium. Only borehole 3 contained subsurface organics (xylenes). 
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(CAD) 

(CCD) 

2 

3 

(CAD) 

(CCD) 

1-021A 0 

1-0228 2.5 

1·7218 2.5 

1-8218 2.5 

1-023C 5 

1-024D 10 

2-021A 0 

2-0228 2.5 

2-023C 5 

2-022D 10 

3-021A 0 

3-0228 2.5 

3-7218 2.5 

3-8218 2.5 

3-023C 5 I 3-022D 10 

Tabla 6-5 

Concentration (mg/kg) of Priority Metals 

SWMU No. 8 - Oil/Water Separator No. 165 

203 J 12.2 8.9 

194 J 9.3 31.41 

204 12.3 9.7 

155 J 11.3 9.1 

107 J 13.2 11.4 

423 J 5.7 6.3 

198 J 11.2 7.9 

100 J 12.5 11 

71.1 J 12.9 12.2 

712 J 4.3 4.9 

250 J 8.3 7.7 

196 J 8.3 7.4 

195 12.5 8.4 

208 J 8.6 7.3 

209 J 8.3 7.7 

812 J 2.1 2 

u 

Duplicate samples (CAD) or (CCD) samples IIJ'e presented only If they IIJ'e different from the original sample and not rejected. 

U Indicates that the compound was analyzed lor, but not detected at or above the slandlll'd limit. 

J indicates an estimated value. 

UJ Indicates the compound was analyzed lor but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

• R indicates that the data was rejected because of quality control measures 

Boldf•ce lndlcet .. • detection •bov• the 95" UCL background level 

Only data lor metals detected above background Is presented 



7.0 AIRCRAFT WASHRACK DRAIN SYSTEM (SWMU NO. 9) 

7.1 SWMU Description 

7.1.1 Settine 

SWMU No. 9 is a drain in the center of a concrete washrack pad used for cleaning aircraft. The 
washrack pad slopes to this drain which discharges to Oil/Water Separator No. 165 (SWMU No. 
8). The washrack pad is located near SW~Hl::=:=No. 8 and is proximate to the flight line. The 
borehole locations were chosen, in part, to 4iHect any leakag~ which may have occurred around 
the drain flXture and the plumbing joints. ::§!gM.f~::::frk::::~AP~~ the setting of SWMU No. 9 and 
the borehole locations. The driller was reqq).(lf.1iiiii1i:mm~tl!~ concrete and restore the surfaces 
with a concrete plug. )': ···=t: 

:)~:;. 

7.1.2 Historv of Use 

The washrack drain system has been and is still in use. Currently, 
approximately four aircraft frames are a water and aircraft cleaning 
compound solution. Washdown water, operations conducted from 
1984 till the present, contains a · cleaning cmnl)l)untd that consists of 5% by weight 
ethylene glycol n-mono butyl ether. Prior to 1984, 3,600 gallons of PD-680 and 
1, 700 gallons of aircraft cleaning compound Separator No. 165 (SWMU 
No. 8), which empties into the Storm · · (SWMU No. 85). This washrack 
pad is also used currently as a staging area exercises/air shipments. 

7 .1.3 Past Investieations 

No previous studies of SWMU No. 9 or 
effluent from SWMU No.9 were found. 

7 .1.4 Land Use and Demoeraphy 

This SWMU is in an area of the base that 
drain leads underground and the area is 

7.2 Field Investigation 

(SWMU No. 8) that receives 

Preparation for the drilling and sampling · 15, 1993. This included using 
a concrete saw to cut the cement/concrete and then a hammer to breakout the concrete 
and rebar down to the soil. The drilling and sampling activities occurred the following day, 
April 16, 1993 at 0840. The activities at SWMU No. 9, as outlined in the FSP (LRL, 1993), 
consisted of drilling 4 boreholes, collecting 8 surface samples, 32 normal subsurface samples, 
8 duplicate subsurface samples and 6 QA/QC samples. Table 7-1 summarizes the field sampling 
program at SWMU No. 9. Table 7-2 summarizes the various samples collected and analyses 
performed. 
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Table 7-1. 
Summary of Drilling and Sampling 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

~~····· ~li: IE! p~rG ~B\.~;v~t. G:t~ 

HSA 
HA 

1 

2 

3 

4 

0 
5.0 

10.0 

15.0 

20.0 

0 
5.0 

10.0 

15.0 

20.0 

0 
5.0 

10.0 
15.0 

20.0 

0 
5.0 

10.0 

15.0 

20.0 

Hollow Stem Auger 
Hand Auger 

NA/SSS I NA 

HSA/SS 

HSA/SBC 

HSA/SS 

HSA/SS 

NA/SSS 

HSA/SBC 

HSA/SS 

HSA/SBC 

HSA/SBC 

NA/SSS 

HSA/SBC 

HSA/SS 

HSA/SS 

HSA/SS 

NA/SSS 

HSA/SBC 

HSA/SBC 

HSA/SS 

HSA/SS 

CME-75 
CME-75 
CME-75 
CME-75 

NA 

CME-75 
CME-75 
CME-75 
CME-75 

NA 
CME-75 
CME-75 
CME-75 
CME-75 

NA 

CME-75 
CME-75 
CME-75 
CME-75 

SBC 
ss 
sss 

NA I 4296.98 I 4/16/93 

8.0 

8.0 
8.0 
8.0 

NA 

8.0 

8.0 
8.0 
8.0 
NA 

8.0 
8.0 

8.0 
8.0 
NA 
8.0 

8.0 
8.0 

8.0 

4297.00 

4297.11 

4297.04 

Split Barrel Continuous Sampler 
Split Spoon 
Stainless Steel Spoon 

4/16/93 

4/16/93 

4/16/93 



Table 7-2. 
Summary of Sampling and Analyses 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

~~·~· m~tit :,,I\ ,=,,~,~~E 

1 0 CAN009-AWD1-021A N SOIL 0905 

CAN009-AW01-031A N SOIL 0905 

5.0 CAN009-A WO 1-011 C N SOIL 0920 

CAN009-A WO 1-022C N SOIL 0920 

10.0 CAN009-A WO 1-0230 N SOIL 0930 

CAN009-A WO 1-0320 N SOIL 0925 

CAN009-AW01-8210 QCO SOIL 0930 

CAN009-A WO 1-8310 QCO SOIL 0925 

CAN009-AW01-7210 QAO SOIL 0925 

CAN009-A WO 1-7310 QAO SOIL 1050 

15.0 CAN009-AWD1-012E N SOIL 0940 

CAN009-A WO 1-024E N SOIL 0940 

20.0 CAN009-AWD1-013F N SOIL 0955 

CAN009-A WO 1-025F N SOIL 0955 

=I,''r>Sf 
PM 6010/7000S 

TCL VOC 8240 

BTEX 8020 
PM 6010170005 

PM 6010/70005 
TCL VOC 8240 

PM 6010170005 
TCL VOC 8240 

PM 6010170005 
TCL VOC 

BTEX 1 8020 
PM 6010170005 

I BTEX I 8020 
PM 6010/70005 
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Table 7-2. (Continued) 
Summary of Sampling and Analyses 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

~-~tt'!';l}•·.~~;}lt~=<·•;· JJ:-~~1 !tt~ 
CAN009-A WD2-021A N SOIL 1030 PM 6010/7000S 

CAN009-A WD2-031A N SOIL 1030 TCL VOC 8240 

CAN009-AWD2-011C N SOIL 1045 BTEX 8020 

CAN009-A WD2-022C N SOIL 1045 PM 6010/7000S 

CAN009-A WD2-023D N SOIL 1050 PM 6010/7000S 

CAN009-A WD2-032D N SOIL 1050 TCL VOC 8240 

CAN002-A WD2-821D QCD SOIL 1050 PM 6010/7000S 

CAN009-A WD2-831D QCD SOIL 1050 TCL VOC 8240 

CAN009-AWD2-721D QAD SOIL 1050 PM 6010/7000S 

CAN009-A WD2-731D QAD SOIL 1050 TCL VOC 8240 

CAN009-AWD2-012E N SOIL 1100 BTEX 8020 

CAN009-A WD2-024E N SOIL 1100 PM 601017000S 

CAN009-AWD2-013F N SOIL 1110 BTEX 8020 

CAN009-AWD2-025F N SOIL 1110 PM 601017000S 



Table 7-2. (Continued) 

Summary of Drilling and Sampling 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

·· .. ·· .... S~LI!IJ.G 

I BOREHOLE ·····!· ·. DEP'J'ij •.•. · .. •···.· ••••.. NuMIJEit •••·.•·. (• ft .;BGSl··•·•· 
. .·. · .... · .. ·. :: :·: ......... !:"·:::-·.·. ·:-.··· rii'=~ l··· s~ i= t: r•!li!'1~~i· 

3 

4 

0 CAN009-AWD3-021A 
CAN009-A WD3-031A 

5.0 I . CAN009-AWD3-011C 
CAN009-A WD3-022C 

10.0 I CAN009-AWD3-023D 
CAN009-A WD3-032D 

15.0 I CAN009-AWD3-012E 
CAN009-A WD3-024E 

20.0 I CAN009-AWD3-013F 

0 

CAN009-A WD3-025F 

CAN009-AWD4-021A 
CAN009-AWD4-031A 

5.0 I CAN009-AWD4-011C 
CAN009-A WD4-022C 

10.0 I CAN009-AWD4-023D 
CAN009-A WD4-032D 

15.0 I CAN009-AWD4-012E 
CAN009-A WD4-024E 

20.0 I CAN009-AWD4-013F 
CAN009-A WD4-025F 

N SOIL 1155 
N SOIL 1155 

N SOIL 1205 
N SOIL 1205 

N SOIL 1215 
N SOIL 1215 

N SOIL 1226 
N SOIL 1226 

N SOIL 1240 
N SOIL 1240 

N' SOIL 1440 
N SOIL 1440 

N SOIL 1455 
N SOIL 1455 

N SOIL 1510 
N SOIL 1510 

N SOIL 1520 
N SOIL 1520 

N SOIL 1530 
N SOIL 1530 

PM 6010/7000S 
TCL VOC 8240 

BTEX 8020 
PM 60 1 0/7000S 

PM 601 0/7 ooos 
TCL VOC 8240 

BTEX 8020 
PM 60 1 0/7 ooos 

BTEX 8020 
PM 60 1 0/7000S 

PM 60 1 0/7000S 
TCL VOC 8240 

BTEX 8020 
PM 60 1 0/7000S 

PM 601 0/7000S 
TCL VOC 8240 

BTEX 8020 
PM 601 017000S 

BTEX 8020 
PM 60 1 0/7000S 



Table 7-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

BoiG:IIo~. 
·Noota·••• 

S~MNG. 
DEI'Tl( 

. (ft;~]lq$) \ .. 

. . . . . ... ... ..,. .. . .. 

s~:··T= ~EEa 
--

CAN009-A WD0-431Z QC WATER 

CAN009-AWD0-321Z QC WATER 

CAN009-AWD0-331Z QC WATER 

CAN009-AWD0-231Z QC WATER 

CAN009-A WD0-621Z QC WATER 

CAN009-A WD0-631Z QC WATER 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD 

ft-BGS = feet below ground surface 

N = Nonnal soil sample QCD 

PM = Priority metals = 8 TCLP metals + Ni 

TCL VOC = Target Compound List Volatile Organic Compound QC 

+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. 
TAL Metals 

<~= ;,[f. I MIV~u 
1440 TCL VOC 8240 
1535 PM 601017000S 
1545 TCL VOC 8240 
1545 TCL VOC 8240 
1535 PM 6010170005 
1545 TCL VOC 8240 

Duplicate soil sample (analyzed at different laboratory 

from nonnal samples). 
Duplicate soil sample analyzed at same laboratory as 

nonnal samples. 
Quality control water sample (ambient blank, trip blank, 

etc.) 
Target analyte list metals 



7.2.1 Samplin& Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if a release from the washrack drain or the pipe joints has 

occurred. The boreholes were moved from the FSP selected locations to avoid the drain and 

drainline leading to Oil/Water Separator No. 165 (SWMU No.8). They were also moved closer 

in toward the drain grill. Borehole locations are shown in Figure 7-1. 

7 .2.2 Surface and Subsurface Soil Investigation 
~~rr===··· 

Four boreholes were drilled at this s~b,:=:~J~~!P.&.:::;:j.;:=:~:&M:~-75 hollow stem auger drill rig. 

Borehole 1 was drilled 9 feet west of the df.amlKUO.ieRO.li!f)g') was drilled 11 feet 6 inches south 

of the drain. Borehole 3 was drilled 7 feet111;:;:;t·.···~·f"""th~·-.. d~h. Borehole 4 was drilled 7 feet 6 

inches northeast of the drain. Drilling wa~i!Ji)WJ.yanced to the depth of 20 feet. Samples were 

collected at the surface, 5, 10, 15 and 20 f;;t:::=in depth. A stainless steel spoon was employed 

for taking surface samples. A split spoon ~mpl~f::,:::W~ used for subsurface sample collection 

except at depths where duplicate sample~![ were·==t~so tak¢.n. At those depth a split barrel 

continuous sampler was employed. Sample~;Btt:ii!SBUMm!::;it discrete depths and locations. No 

composite samples were taken. Samples ~Jfg;=;=mtatyi&f:'l(qr BTEX, priority metals and TCL 

VOC. Duplicates, rinsate blanks, ambient blanks and decontamination water samples were also 

submitted to the laboratory for this SWMU site. ..·=·========~tt;)i!i) 

7.3 Physical Characteristics <(~ 
This section provides a discussion of the surface ~-~t~Pd~p~e, groundwater, soils, and geology 

at the Aircraft Wash Drain based on the lithologic descriptiohs of split barrel continuous samples 

and other observations from this Some · .. :.::': · was obtained from other 

published documents. 

7.3.1 Surface Water Draina&e 

A topographic/ surface drainage map in .. Installation Restoration Pro&ram 

Records Search, August 1983, prepared by'''''"'.L~~M~===ttf:M,, .................... ..,., that surface water drainage in 

the vicinity of this SWMU is directed through a series of ditches to 

Storm water Collection Point (SWMU No.,::::: ... · 85 is an ephemeral lake basin 

(playa) located in the southwest comer of= can also enter the pad drain 

which flows to SWMU No. 85. 

7 .3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 

recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 

County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 

rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 

for Cannon AFB. 
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7.3.3 Soils and Geoloey 

The near surface (upper twenty feet) stratigraphy in the area surrounding the aircraft washrack 

drain system consist of Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. 

The soils have been described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 

1993). Interpretations and correlation on the fluvial deposits for this area are based on split 

spoon samples collected during the drilling process. The soils consist of very fine to fine

grained, moderate to well sorted, immature to submature (textural), unconsolidated, calcareous, 

reddish brown to tan, clays, silts, and sand · to moderately thin layers of caliche material 

were interbedded throughout much of the The sands were comprised of 

angular to subangular grains with , clays, and calcium carbonate 

(caliche) material. This description of li simliar to the description of soils 

given by the USDA Draft Soil Survey, of this particular unit remains 

unknown, due to the fact that boring exceed twenty feet. The total thickness of 

the Ogallala Formation beneath the system is not presently known, but regional 

information based on Curry County reports thicknesses of approximately 320-400 

feet. No groundwater was encountered at four borehole locations. The 

minimum depth of the High Plains aquifer than 250 feet below ground 

surface. 

7.4 Nature and Extent of Contamination .. ,.,,,,;(/'' 

7.4.1 Volatile OI1!anic Compounds .~ 
A series of HNU meter readings were taken in ~~'~:;;:~~~~:4l~d and in the breathing zone for each 

borehole for worker safety purposes. Well head readingi. were positive for all boreholes, 

particularly boreholes 1 and 2, ranging from 2- 480 7-3). A single reading of 4.0 

occurred in the breathing zone of borehole 1 HNU readings for boreholes 1 and 

2, modified level C personal protection immediate area of boreholes 1 and 

2. 
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Table 7-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 9 - Aircraft Washrack Drain System 

DATE: 4/16/93 

0900 4.2 1036 1.0 1440 9.0 

0905 80.0 1039 0.8 1445 10.0 

0910 40.0 104.3 0.0 1455 2.0 

0930 22.0 1052 0.0 1459 0.4 

0945 1.0 1053 0.0 1507 0.2 

0958 1.6 1101 1529 3.0 

1013 480.0 

* Model: 101, Type: OVA PID, Make: HNU 

Samples were collected from all four boreholes, at the .... m'i:i ..... and at 10 feet, and analyzed for 

Target Compound List Volatile Organic OC). Following are the results of 

these analyses: 

7 .4.1.1 Borehole 1 

In borehole 1, acetone and tetrachloroethene were 
A WD1-031A) at 28 ~-tg/kg and 14 ~-tg/kg 
below the CRQL but rejected due to 
were also detected. 

100 

in the surface sample (CAN009-
7-4). Xylene was also detected 
contaminants. TIC compounds 



Table 7-4. 
Concentration {#.tg/kg) of Volatile Organic Compounds 

SWMU No.9- Aircraft Washrack Drain System 

1 

2 

3 

4 

CAN009-A WD 1-031A 
CAN009-AWD1-032D 

CAN009-AWD2-031A 
CAN009-A WD2-032D 
CAN009-A WD2-831D 

CAN009-A WD3-031A 
CAN009-A WD3-032D 

CAN009-A WD4-031A 
CAN009-A WD4-032D 

Duplicate samples or laboratory repeat samples are presented onl~na•:Jtbev 

rejected. 
J estimate 
R = rejected 

R 
12U 

56U 
llU 

58U 
llU 

52J 
llU 

esti,U;ated as non-detect at CRQL 

14 
12U 

56U 
llU 

58U 
llU 

58U 
llU 

.,®V.l~ate analyzed at the same lab as the nonnal 

At 10 feet no target compounds were oet.ectea.. were detected but rejected since 

there was no correlation between these duplicates also collected at this 

depth. The QC duplicate, which was same as the normal sample, contained 

no target compounds and no TIC cornocmnds .... , ... duplicate, which was analyzed at a 

different lab than the normal sample, ···· methylene chloride. These two 

analytes appear in nearly all the samples/';=·,,,..... and and have been rejected as 

laboratory contaminants. There were no ..... compounds <1¢t1ectt~ 
:::.::::::::·=·=:=·::=:= ... 

7.4.1.2 Borehole 2 

In borehole 2, no target compounds were detected in the surface sample but TIC compounds 

were present. 

Acetone was detected at 16 J.'g/kg in the sample collected at 10 feet (CAN009-A WD2-032D) but 

did not appear in the QC duplicate. The QA duplicate contains both acetone and methylene 

chloride, however, due to the prevalence of these two compounds at the QA laboratory, they 

were considered laboratory contaminants. The 10 foot sample contained one TIC compound 
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which was rejected since no TIC compounds were detected in either the QC duplicate or the QA 

duplicate. 

7.4.1.3 Borehole 3 

In borehole 3, acetone was detected in the surface sample (CAN009-A WD3-031A) at 250 p.g/kg. 

TIC compounds were also detected. 

At 10 feet acetone was detected but rej 
compounds were detected. 

to co-elution of some contaminant. No TIC 

7.4.1.4 Borehole 4 

In borehole 4, acetone was detected at 170 
Toluene and xylene were also detected 

7.4.2 BTEX 

In each borehole two samples were collected for BTE).}.,Jroi!ysis. Samples were collected at 5 

and 10 feet of depth. No BTEX compounds wer~,AA!~i:!in:!any of the samples. QA/QC BTEX 

duplicates were not collected and therefor~,,,,~~~':JpY-Zp':· t 
··.·.:::::::::;.· .. 

·=·:;::;:::~::~::i:::)\ .·. 

7 .4.3 Priority Metals ·.''''''""\''''''',.)::: 
•.·:·:·:.:::: 

Total metals concentrations, using the RCRA 
in soils, were determined for the eight 
lead, mercury, selenium, and silver) plus 
collected for priority metals analysis at the,,~u, ........ ..,,,,,,~ 

for the analysis of metals 
, barium, cadmium, chromium, 

the priority metals. Samples were 
10 feet. 

In the following presentation of metals !4MM'IiiM''\:;K:iihW:t'~@1..t., concentrations in excess of 
data was collected for this background concentrations are 

investigation, therefore, background ..,v .. ..,.., .. 

Clovis. New Mexico, March 1993 ...... , .... ,.,,..,.,rf 

Woodward-Clydes background data see 
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7.4.3.1 Borehole 1 

In the surface sample (CAN009-AWD1-021A), barium was detected at 840 mg/kg but was 

qualified as an estimate due to lack of agreement with the laboratory duplicate (Table 7-5). The 

chromium concentration was 19.5 mg/kg but was qualified as an estimate since the ICP Serial 

Dilution %D was outside control limits. Background concentrations for barium and chromium 

are 642 mg/kg and 12.5 mg/kg respectively. 

The sample collected at 5 feet contained nOJ!).~!als in excess of the background concentrations. 
::::;:::::;::··· 

l~r· 

The sample collected at 10 feet (CAN009-A.\¥~HdJ43.Q),,~~Wned barium above background at 

1380 mg/kg. This value was qualified as giiiill)l#ljjjj~~~ it was not in agreement with the 

laboratory duplicate. The QC/QA field dupt}pate samples were also collected at this depth. The 

QC field duplicate concentration for bariumjil.ki.:JlOt exceed the background concentration but the 

QA field duplicate (CAN009-AWD1-721D)m:Qid'at 1240 mg/kg. Background concentration for 

barium is 642 mg/kg. i.:11r·· ,,,,,,,,,,:::::::::!l.i'jj}?'''''''''' I 

The samples collected at 15 feet and 20 fJ.ti'jp:Q:fmg:::rm:::)jhetals in excess of the background 
concentrations. l·:jj}}\')'\')))))))''))::::::::::m:::::··:' 

::
3

~:rfaceBo:::: :CAN009-A WD2-021~mium above background at 22.3 

mg/kg. This value is an estimate because tiie'''ttJa;::,s.~ni! Dilution %D exceeded control limits. 

The samples collected at 5, 10, 15 and 20 feet con::!:''':~~:j!lmetals in excess of the background 

concentrations. The QC and the QA field at 10 feet, also contained no 

metals in excess of the background con.cen1qa.t 

7.4.3.3 Borehole 3 

The surface sample (CAN-009-A WD3-02 A''~':';;o;.:~i';,'f~,~~'llirl''''~"~~li'-.. 1 at 10.5 mg/kg and chromium at 

17.7 mg/kg. The chromium concentration the ICP Serial Dilution %D 

exceeded the control limits. The for nickel is 9.0 mg/kg and for 

chromium, 12.5 mg/kg. 

The samples collected at 5, 10, 15, and 20 
concentrations. 

7.4.3.4 Borehole 4 

in excess of the background 

The surface sample (CAN009-A WD4-021A) contained nickel at 10.0 mg/kg and chromium at 

26.9 mg/kg. The chromium concentration is an estimate because the ICP Serial Dilution %D 

exceeded the control limits. 
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(aAD) 
(QCO) 

2 

(QAO) 
(QCO) 

3 

4 

1-021A 0 

1-022C 5 

1-0230 10 

1·7210 10 

1-8210 10 

1-024E 15 

1-025F 20 

2-021A 0 

2-022C 5 

2-0230 10 

2·7210 10 

2-8210 10 

2-024E 15 

2-025F 20 

3-021A 0 

3-022C 5 

3-0230 10 

3-024E 15 

3-025F 20 

4-021A 0 

4-022C 5 

4-0230 10 

4-024E 15 

4-025F 20 

Table 7-5 

Concentration (mg/kg) of Priority Metals 

SWMU No. 9 • Aircraft Wash Drain System 

140 J 10.5 J 
181 J 8.1 J 

1380 J 3.2 J 
1240 5 

181 J 5.a J 

100 J 7.3 J 
07.7 J 4.3 J 

823 J 22.3 J 
140 J 11.3 J 

258 J 5.8 J 
207 7.5 

171 J 8.1 J 

00.4 J a J 
532 J 5.a J 

803 J 17.7 J 
220 J 5.1 J 
274 J 5.3 J 
184 J 7.2 J 
253 J 5.0 J 

457 J 28.1 J 
215 J 13.1 J 
120 J 5.1 J 

88.7 J a J 

55.8 J 8.1 

5.0 
7.3 

3.8 
4.5 
5.1 

8.a 

3 

7.7 
a.4 

5.0 
5.a 
8.4 

8.5 
4.a 

10.5 
8.1 

5.7 
8.7 
4.3 

10 
a.5 
4.4 
7.4 
4.3 

Ouplle~~t. umpleo (QAO) or (QCO) umplao are praoanted only If they are different from the original aample and not rejected. 

U lndle~~teo that the compound woo analyzed lor, but not dat.cted at or above the llandard llmll 

J lndle~~t.o an eotlmated value. 

UJ lndle~~teo tha compound waa analyzed for but not datacted. Tha aampla quan~fle~~~on limit or reported datec~on llmltlo an aotlmated quantity. 

• R lndle~~teo that tho data wao rejected baCIIuoa of quality control maaaureo 

llold'- lndloateo a deteotlon above tha 15% UCL -kground laval 

Only data for matalo datacted above background Ia preoanted 

data Ia daacrlbad In Sec~on t7.0. 



The sample collected at 5 feet (CAN009-A WD4-022C), contained chromium at 13.1 mg/kg. 

This value is an estimate since the ICP Serial Dilution %D exceeded the control limits. 

The sample collected at 10 feet (CAN009-A WD4-023D) contained barium above background at 
820 mg/kg. This value is an estimate since it was not in agreement with the laboratory duplicate. 

At 15 and 20 feet no priority metals were detected above background. 

7 .4.4 Summary ::::::::::::::::::::::::::: 
~ff~===·· 

Several organics and metals occur in one ot:J!l.Qf!.:::P.t=:=:Ui.:§,:::~J.race samples of all four boreholes 
(acetone, tetrachloroethane, toluene, xylene~:::Bt:miP.I}.:::mi,lel and barium). Barium, chromium 
and acetone occurred again at 5 to 10 f~!. Below 10 feet, no metals were detected above 

background. :::::::::[':;,,,,,,,,, 
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8.0 OIL/WATER SEPARATOR (SWMU NO. 11/SITE NO. 170) 

8.1 SWMU Description 

8.1.1 Settin~: 

Oil/Water Separator No. 170 is located on the west side of Building 170. The separator is a 3-

compartment underground unit, with a 700 gallon main compartment and a 280 gallon oil 

compartment. The unit is constructed of ccmgr.~te. The opening to the separator is surrounded 

on all sides by asphalt. Borehole locations "'ere selected, in,,part, to avoid underground utilities 

and the building. Figure 8-1 shows the S\\f'M\IA\@,tUP&dMM.\[~j~orehole locations. The driller was 

required to penetrate asphalt and restore th~:i:IIB:i:l!li:::~ncrete plugs. 

8.1.2 Historv of Use 

This oil/water separator was active from ..,~~"ll~:tt::'%'"'.J. The recovered oils were directed to 

the 280 gallon holding tank and the waste ... is ... the Sanitary Sewer Line (SWMU 

No. 98) which ultimately discharged into :::::;., .. ,.·:··='=:··:· .. :.· .. :.':.,:, .. , .. :,,: ..... , .. :,.,,,.,._,,.,.,.. lagoons (SWMU Nos. 101 and 
102). The unit received wash water ::: ·=····:·=·:··::;;:t·:·==:==:======:====:::;::=::'='='''''''''':'=:·==· .. , maintenance operations, which 

contained petroleum, synthetic lubricating ,,,. and dirt. 

8.1.3 Past Investigations ~ 
This oil/water separator was not included in a 19'~'s:''''~ruly:;J,;,qpducted by the Tulsa District Corps 

of Engineers which sampled the influent and effluent o:r·=tt::inumber of oil/water separators at 

Cannon Air Force Base. Therefore no previous data is _,,,,,;:,: 

=====·=·================:====·=========== . ·=··==~:~r~~t~~~~~rr~~~ 
8.1.4 Land Use and Demo~:rapby 

However, the separator has been removed 

8.2 Field Investigation 

used by base personnel. 
covered by asphalt. 

Drilling and sampling activities at this 12, 1993 at 0820. The activities 

at SWMU No. 11 as outlined in the FSP of drilling 3 boreholes, and 

collecting 6 surface samples, 18 subsurface duplicate samples and 6 QA/QC 

water samples. Table 8-1 summarizes the and methods, along with sampling 

frequency conducted at SWMU 11. Table 8-2 summarizes the various samples collected and 

analyses performed. 
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Table 8-1. 
Summary of Drilling and Sampling 

SWMU No. II - Oil/Water Separator No. 170 

~~···).1_.:,,& ,:J;&·•··•te .... i&':!N &Rhtrijiy 

0 NA/SSS NA NA I 4298.81 I 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 I 0 NA/SSS NA NA 4298.76 I 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

3 I 0 NA/SSS NA NA 4298.76 4114/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 

HA = Hand Auger ss = Split Spoon 
sss = Stainless Steel Spoon 



Table 8-2. 
Summary of Sampling and Analyses 

SWMU No. 11 - Oil/Water Separator No. 170 

·~~~~ :li~5... ···,J)~~~· .swtt · ........... ,. s.lin.r.E ••• .. ··•! > s_ill,tE >I XNAiv±IcALI•••· ······•••···•'l'ES'r·. 
Ti¥EL . > MATtOX .. < .•. •. TIMe .•· ..••.•.• ·• P~ER. . .••• 1\IFtrliOif > 

0 CAN011-1701-021A N SOIL 0940 PM 6010\700QS+ 

CAN011-1701-031A N SOIL 0940 TCL VOC 8240 

2.5 CAN011-1701-011B N SOIL 0950 BTEX 8020 

CAN011-1701-022B N SOIL 0950 PM 6010\7000S 

5.0 CAN011-1701-012C N SOIL 1007 BTEX 8020 

CAN011-1701-023C N SOIL 1007 PM 6010\7000S 

10.0 CAN011-1701-0240 N SOIL 1005 PM 6010\7000S 

CAN011-1701-0320 N SOIL 1005 TCL VOC 8240 

CAN011-1701-8210 QCO SOIL 1005 PM 6010\7000S 

CAN011-1701-8310 QCO SOIL 1005 TCL VOC 8240 

CAN011-1701-7210 QAO SOIL 1005 PM 6010\7000S 

CAN011-1701-7310 QAO SOIL 1005 TCL VOC 8240 

2 0 CAN011-1702-021A N SOIL 1025 PM 6010\7000S 

CAN011-1702-031A N SOIL 1025 TCL VOC 8240 

2.5 CANO 11-1702-011 B N SOIL 1035 BTEX 8020 

CANO 11-1702-022B N SOIL 1035 PM 6010\7000S 

5.0 CAN011-1702-0120 N SOIL 1045 BTEX 8020 

CAN011-1702-0230 N SOIL 1045 PM 6010\7000S 

10.0 CAN011-1702-0240 N SOIL 1047 PM 6010\7000S 

CANO 11-1702-0320 N SOIL 1047 TCL VOC 8240 



Table 8-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 11 - Oil/Water Separator No. 170 

~~<:;~-~ 1 .. ,14.~ . $= i~····•••···~·····.r:(l> r~~l·)M~~ 
3 I 0 I CAN011-1703-021A N SOIL 1105 PM 6010\7000S 

CAN011-1703-031A N SOIL 1105 TCL VOC 8240 

2.5 I CAN011-1703-011B N SOIL 1115 BTEX 8020 

CANO 11-1703-022B N SOIL 1115 PM 6010/7000S 

5.0 I CAN011-1703-0120 N SOIL 1020 BTEX 8020 

CANO 11-1703-0230 N SOIL 1025 PM 6010\7000S 

10.0 I CAN011-1703-0240 N SOIL 1027 PM 6010\7000S 

CAN011-1703-0320 N SOIL 1023 TCL VOC 8240 

CAN011-1700-431Z QC WATER 1015 TCL VOC 8240 

CAN011-1700-321Z QC WATER 1150 PM 6010\70005 

CAN011-1700-331Z QC WATER 1145 TCL VOC 8240 

CAN011-1700-231Z QC WATER 1147 TCL VOC 8240 

CAN011-1700-621Z QC WATER 1150 PM 6010\7000S 

CAN011-1700-631Z QC WATER 1150 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratory 

ft-BGS = feet below ground surlace from nonnal samples). 

N = Nonnal soil sample QCD = Duplicate soil sample analyzed at same laboratory as 

PM = Priority metals = 8 TCLP metals + Ni nonnal samples. 

TCL VOC = Target Compound List Volatile Organic Compounds QC = Quality control water sample (ambient blank, trip blank, 

+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. etc.) 
TAL Metals = Target analyte list metals 



8.2.1 Samplin& Obiectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if a release from the oil/water separator has occurred. Borehole 

locations were changed from the original FSP locations in order to avoid the sewer line and the 

building. ? shows the borehole locations. 

8.2.2 Surface and Subsurface Soil Investi&ation 

Three boreholes were drilled at this 
separator. Borehole 2 was drilled to the 
the west of the separator. Drilling was ad 
at the surface, 2.5, 5 and 10 feet in depth. 
trowel. Subsurface samples were ._v_. .. __._,,..,., 

were collected at discrete depths and ... """", ...... v. 

analyzed for BTEX, priority metals and 
and decontamination water samples were 

was drilled to the north of the 
~~p.ara.tor. Borehole 3 was drilled to 

10 feet. Samples were collected 
collected with a stainless steel 

8.3 Physical Characteristics 

This section provides a discussion of the surface Wi\~e, groundwater, soils and geology 

at the No. 170 oil/water separator based on ~=J¢1¢i.f16f'\lhiodnation from previous investigations 

at Cannon AFB and from the lithologic descfiptiqg§ftpm a split barrel continuous sampler . 
. ····::::::::=:t~=tb:::=:·:·.· t~ 

8.3.1 Surface Water Draina&e 

A topographic/ surface drainage map in Installation Restoration Program 

Records Search, August 1983 prepared by===: • ......... ~ ...... .,that surface water drainage in 

the vicinity of SWMU No. 11 is directed =J ... •OP<>~r:aP.JitiC<lLll through a series of ditches to 

Stormwater Collection Point (SWMU No ·i:==-· 85 is an ephemeral lake basin 

(playa) located in the southwest comer of 

8.3.2 Groundwater 

8.3.3 Soils and Geolo&y 

feet or greater. Groundwater 
.LJ\.1\.-<ULLo""' recharge rates for Curry 

1987 DRASTIC reports recharge 
u .... ., .... u.,,.,n,,u of groundwater hydrology 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 

described as a fine sandy loam (Ab) of the Amarillo soil group (USDA draft "Soil Survey" 
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1993). Interpretations and correlation on the fluvial deposits for this area are based on split 

spoon samples collected during the drilling process. The soils consist of very fine to fine

grained, moderate to well sorted, submature to mature (textural), unconsolidated, calcareous, 

red to dark red, clays, silts, and sand. Thin to moderately thin layers and nodules of caliche 

material were interbedded throughout much of the samples collected. The sands were comprised 

of angular to subangular grains with varying amounts of silts, clays, and calcium carbonate 

(caliche) material. This description of lithology (Figure 8-2) is simuliar to the description of 

soils given by the USDA Draft Soil Survey, 1993. The thickness of this particular unit remains 

unknown, due to the fact that boring exceed ten feet. The total thickness of the 

Ogallala Formation beneath this SWMU is , but regional information based 

on Curry County reports have suggested · 320-400 feet. No 

groundwater was encountered while locations. The minimum 

depth of the High Plains aquifer is 250 feet below ground surface. 

8.4 Nature and Extent of 

8.4.1 Volatile Organic Compounds 

A series of HNU meter readings were and in the breathing zone of each 

borehole for worker safety purposes. In ··three om~ehc)le~t:trltere were some positive readings 

in the wellhead ranging from 0. 0 to 6. 0 ppm (Table readings from the breathing zone 

were 0.0. 

0943 5.0 1105 6.0 

0948 0.0 1109 1.0 

1003 0.5 1041 1117 0.0 

1008 1.5 1053 

* Model: 101, Type: OVA PID, Make: HNU 

Samples were collected from all four boreholes, at the surface and at 10 feet, and analyzed for 

Target Compound List Volatile Organic Compounds (TCL VOC). Following are the results of 

these analyses. 
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8.4 .1.1 Borehole 1 

In borehole 1, the surface sample and a laboratory repeat analysis of the surface sample yielded 

no target compounds. However, both samples contained TIC compounds. 

At 10 feet, no target compounds or TIC compounds were detected. QA and QC duplicate 

samples were taken in association with this sample. The QC duplicate, which was analyzed at 

the same lab did not contain target or TIC compounds. The QA sample, analyzed at another lab, 

contained acetone, methylene chloride and :A:d;}p,tanone. The prevalence of methylene chloride 

and acetone in nearly all the QA lab sampJ~'s. suggests that they are laboratory contaminants. 

Therefore, they have been rejected. 2-b,y~pQ~:=:=Wi.~=~:JM~ rejected since it is a common 

laboratory contaminant and since there we1!i!!P.P.i!!!~E!.9ni:~!:~f this compound at the QC lab. 
?t 

8.4.1.2 Borehole 2 ({::::. 

:·:·: ·.·.·.·.·:·:··:·:·:·· 

In borehole 2, methylene chloride was deted,~&i iA:Jb.@,,,§urface sample (CAN011-1702-031A) but 

was qualified as an estimate since the valtt~ was .. 'li.¢iow th¢. CRQL (Table 8-4). Acetone was 

detected but qualified as a non-detect since i(!i!l§(f!:j-§J.ii::li the method blank. TIC compounds 

were detected. :::::::rrrr=t:=:=:=:=:=ttttttttt\f'::.=:,,: 
:-:: 

At 10 feet (CAN011-1702-032D), methylene chloride ..... ,~. r:c.e·tectc~ below the CRQL. No TIC 
compounds were detected. .,,,,,,., ... .,, .. 

1 CAN011-1701-031A 58U 

CAN011-1701-0320 llU 

2 CAN011-1702-031A 6J 

CAN011-1702-0320 6J 

3 CAN011-1703-031A Surface 13 llU 

CANO 11-1703-0320 10.0 llU llU 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 

rejected. 
J estimate U not detected at CRQL 

R = rejected UJ = estimated as non-detect at CRQL 
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8.4.1.3 Borehole 3 

In borehole 3, the surface sample (CAN011-1703-031A) contained toluene at 13 ~g/kg. This 

sample also contained TIC compounds. 

At 10 feet, no target or TIC compounds were detected. 

8.4.2 BTEX 

In each borehole, 2 samples were 
BTEX compounds were detected in any 
c~llected and therefore QA/QC BTEX 

8.4.3 Priority Metals 

Total metals concentrations, using the 
in soils, were determined for the eight 
lead, mercury, selenium, and silver) plus 
collected for priority metals analysis at the 

....... ,u""'''" at 2.5 and 10 feet of depth. No 
duplicate samples were not 

~,,,,,~..,.3~ methods for the analysis of metals 
, barium, cadmium, chromium, 

the priority metals. Samples were 
10 feet. 

In the following presentation of metals results, on!).\:::::P.ltals concentrations in excess of 
background concentrations are presented. Nq,,,.,,,g.;Wg(j.yrtd data was collected for this 

investigation, therefore, background conceqtmiijb.~::::w~f€.·iaken from Concentrations of Selected 
Naturally Occurring Chemical Constituents.IJl'i'§bil:aodrGroundwater at Cannon Air Force Base 

Clovis. New Mexico, March 1993 prepared 6')/'''''iWQQd:iVard-Clyde. For a discussion of 
W oodward-Clydes background data see Section 1. 7. ··.·.,,,,,,.,:;:; 

8.4.3.1 Borehole 1 

At 2.5 feet (CAN011-1701-022B) nickel 
value for nickel is 9.0 mg/kg. 

At 5 and 10 feet no metals were Cletectte<l:f:ab<Jve 
duplicates were collected at 10 feet. 
analyzed at a different lab from the normal 
mg/kg. 

115 

(Table 8-5). The background 
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11-1701-721D), which was 

mercury above background at 0.26 



(CAD) 
(CCD) 

2 

3 

1~21A 0 

1~228 2.5 

1~23C 5 

1~24D 10 

1-721D 10 

1-6210 10 

2~21A 0 
2~228 2.5 
2~23C 5 

2~24D 10 

~21A 0 
~228 2.5 
~23C 5 
~24D 10 

Tabla 8-5 
Concentration (mg/kg) of Priority Metals 

SWMU No. 11 - Oil/Water Separator No. 170 

14.3 UJ 0.02 u -4.9 

11.1 UJ 0.02 u t.8 

5.3 UJ 0.02 u 4.5 

6.7 UJ 0.1 u 4.6 

5.3 0.28 4.7 

5.1 UJ 0.01 u 4.2 

9.2 UJ 0.03 u 5.2 

6.4 UJ 0.02 u t.8 

5.6 UJ 0.02 u 3.6 

3.7 UJ 0.03 u 3.2 

15.1 UJ+ 0.02 u 7.3 

8 UJ 0.1 u 10.8 

3.1 UJ 0.01 u 5.1 

1.1 UJ 0.01 u 3.8 

Duplicate samples (CAD) or (CCD) samples are presented only If they are different from the original sample and not rejected. 

U Indicates that the compound was analyzed for, but not detected at or above the standard limit. 

J Indicates an estimated value. 

J 

J 

J 

J 

J 
J 
J 

J 

J 
J 
J 

UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

• R indicates that the data was rejected because of quality control measures 

Boldf•c• lndlcet.• • det.ctlon •bove the 95% UCL b•ckground l•v•l 

Only data for metals detected above background Is presented 

(1) Background data Is described In Section 17.0. 



8.4.3.2 Borehole 2 

No metals were detected above background levels in the surface sample. 

At 2.5 feet (CAN011-1702-022B), nickel was detected at 9.6 mg/kg. 

At 5 and 10 feet, no metals were detected above the background level. 

8.4.3.3 Borehole 3 

No metals were detected above backgrounJ/Ii:i~y~,,,;jq:,Jb.~,,,§pfface sample. 

At 2.5 feet (CAN011-1703-022B), nickel we::::!!~!~!:::::~:::::i:~~6 mg/kg. This value is an estimate 

since the matrix spike recovery was was n®!~:Wtthin control limits. 

At 5 and 10 feet, no metals were detected 

8.4.4 Summary 

in all three boreholes. Mercury and 
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identified at 10 feet. 



9.0 OIL/WATER SEPARATOR (SWMU NO. 16/SITE NO. 680) 

9.1 SWMU Description 

9 .1.1 Settin& 

The oil/water separator No. 680 was located on the southeast corner of building 680. The 

separator was a three compartment underground unit, with a skimmer, a 584 gallon main 

compartment and a 140 gallon oil The unit was constructed of concrete. The 

separator was excavated in 1991 during ,,,. the area is now inside a garage 

covered by concrete. A new unit sits ................ : .. .:::::: the east of this SWMU. Outside 

to the southeast of the corner of the '····· was used for drilling and sample 

collection due to a concentration of . ''/ utility lines. Although the original 

locations of the boreholes, as planned , included a borehole inside the garage, 

information provided by Cannon AFB that this SWMU was originally either 

under the rear wall of the building or all boreholes were drilled outside. 

Figure 9-1 shows the setting and borehole Jpcauc>n~h 

9.1.2 History of Use 

Oil/water separator No. 680 was active from 1965 toJQ~:{::iand was excavated in April 1991. 

While in use, the recovered oils were directed .. .JQ:?•:::::IIl.l:gallon holding tank and the waste 

water was discharged to the Sanitary Sew~~tJiii;[[[[{S\fMUi'No. 98). Historically, the facility 

discharging into the separator was used for w~sfii'fig;,@rqraft and maintenance operations. Aircraft 

fuels and fluids were disposed in accordance ·wUFl::,JbeJi base waste generation reporting 

procedures. 

9.1.3 Past Investi&ations 

In 1987-1988 the Tulsa District Corps of JI..J9~,u • ...,..., .. ,~vuuu'"'~"" a study of a number of oil/water 

separators on the base. The results of the influent and effluent from this 

separator are found in ~=~~~~~ 
Report, June 1988. The following connpo1untts 
separator: 4-methyl-2-pentanone, 
ethylhexyl)phthalate, 1 ,4-dichlorobenzene, 

9.1.4 Land Use and Demoa:raphy 

This SWMU is in an area of the base used by personnel. This separator has 

been removed and the area is covered partially by a wall of the building and partially by grass. 
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9.2 Field Investigation 

Activities at SWMU No. 16 began April 10, 1993 beginning at 0805. Due to the density of 

buried utilities and overhead wires, a hand auger was employed for drilling. The activities at this 

SWMU consisted of hand augering 3 boreholes and collecting 6 surface samples, 18 normal 

subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. Table 9-1 

summarizes the field sampling program at SWMU 16. Table 9-2 summarizes the various samples 

collected and analyses performed. 

9.2.1 Samplin2 Objectives 

Borehole locations, sampling depth, and · were selected, to the greatest 

extent possible, to determine if a release ... separator has occurred. Boreholes 

1 and 2 were moved from the original in order to accomodate the location, as 

recalled by base engineers, of the former otLt:Mtter separator. Borehole locations are shown in 

?. 

9.2.2 

.,~.,.,·"'r"•tnr. Borehole 2 was augered to the 
to the northeast of the former 

were collected at the surface, 
me:ctelO using a stainless steel spoon and 

"'""-'•'•··l~-~:;~~. Samples were collected at discrete 

~,~~········' ... ,.. ............ ~were analyzed for BTEX, 
.., ........ ~, ambient blanks, decontamination 

this SWMU. The trip blanks and 
were still included for analysis. 

9.3 Physical Characteristics 

This section provides a discussion of the IJ .... ]. ~~~li.l~~~~~jj~~~~le. groundwater, soils and geology 

at the No. 680 oil/water separator based on,.,. from previous investigations 

at Cannon AFB and from the lithologic soil samples taken from the hand 

auger. 

9.3.1 Surface Water Draina&e 

A topographic/ surface drainage map in to text Installation Restoration Pro~:ram 

Records Search, August 1983 prepared by CH2M Hill indicates that surface water drainage in 

the vicinity of SWMU No. 16 is directed topographically and through a series of ditches to 

Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 

{playa) located in the southwest corner of the base. 
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Table 9-1. 
Summary of Drilling and Sampling 

SWMU No.l6 - Oil/Water Separator No. 680 

,.~E·<JM<\• D~t.:a ~~~ \DATE· 

1 I 0 

2.5 

5.0 

10.0 

2 I 0 

2.5 

5.0 

10.0 

3 I 0 

2.5 

5.0 

10.0 

L_ 
HSA = Hollow Stem Auger 

HA = Hand Auger 

NA/SS 

HA/SBC 

HA/SBC 

HA/SBC 

NA/SS 

HA/SBC 

HA/SBC 

HA/SBC 

NA/SS 

HA/SBC 

HA/SBC 

HA/SBC 

NA NA 4298.81 

NA 8.0 

NA 8.0 

NA 8.0 

NA NA 4298.76 

NA 8.0 

NA 8.0 

NA 8.0 

NA NA 4300.86 

NA 8.0 

NA 8.0 

NA 8.0 

SBC = Split Barrel Continuous Sampler 

SS = Split Spoon 
SSS = Stainless Steel Spoon 

4/10/93 

4/10/93 

4/10/93 



~= s~~GJ 
.· . . (ft.-BGS) . 

.. .. · , .. ,, ... :]::, 

1 0 

2.5 

5.0 

10.0 

2 0 

2.5 

5.0 

10.0 

Table 9-2. 
Summary of Sampling and Analyses 

SWMU No. 16- Oil/Water Separator No. 680 

.,l,. ,,.. ., ''····'· .. ,, : .. , : .. :.· .. ·.· ' ::::: .... 

'SA.MPU: 
IDNUMBER 

·..•. S.AMPuf S.AMPiE . SAMfLE ANAI.:ttiCAL ,, /:I'ES:I' < · .. 
if ' TYPE m®x ntili; PARAMETER · 1\fE:Taob · 

CAN016-6801-021A N SOIL 0830 PM 6010\7000S + 

CANO 16-6801-031 A N SOIL 0830 TCL VOC 8240 

CAN016-6801-022B N SOIL 0840 PM 6010\?000S 

CAN016-6801-032B N SOIL 0840 TCL VOC 8240 

CAN016-6801-011C N SOIL 0905 BTEX 8020 

CAN016-6801-023C N SOIL 0905 PM 6010\7000S 

CAN016-6801-012D N SOIL 0920 BTEX 8020 

CAN016-6801-024D N SOIL 0920 PM 6010\7000S 

CAN016-6802-021A N SOIL 0930 PM 6010\7000S 

CAN016-6802-031A N SOIL 0930 TCL VOC 8240 

CANO 16-6802-0228 N SOIL 0938 PM 6010\?000S 

CAN016-6802-032B N SOIL 0938 TCL VOC 8240 

CAN016-6802-011C N SOIL 0945 BTEX 8020 

CAN016-6802-023C N SOIL 0945 PM 6010\7000S 

CAN016-6802-012D N SOIL 1000 BTEX 8020 

CANO 16-6802-0240 N SOIL 1000 PM 6010\?000S 



Table 9-2. (Continued) 
Summary of Sampling and Analyses 

SWMU No. 16- Oil/Water Separator No. 680 

~d~ r st~~.. i :~•~ cl ~~i i~L ••••..•... ~,.!=Ii:~· 
3 0 CAN016-6803-021A 

CANO 16-6803-031 A 

2.5 I CAN016-6803-022B 
CANO 16-6803-032B 
CAN016-6803-821B 
CANO 16-6803-831 B 
CAN016-6803-721B 
CAN016-6803-731B 

5.0 I CAN016-6803-011C 
CANO 16-6803-023C 

10.0 I CAN016-6803-012D 
CAN016-6803-024D 

N I SOIL 
N SOIL 

N SOIL 
N SOIL 

QCD SOIL 
QCD SOIL 
QAD SOIL 
QAD SOIL 

N SOIL 
N SOIL 

N SOIL 
N SOIL 

1005 PM 6010\7000S 

1005 TCL VOC 8240 

1022 PM 6010\7000S 

1020 TCL VOC 8240 

1022 PM 6010\7000S 

1020 TCL VOC 8240 

1022 PM 6010\7000S 

1020 TCL VOC 8240 

1025 BTEX 8020 

1025 PM 6010\7000S 

1040 BTEX 8020 
1040 PM 6010\7000S 



Table 9-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 16- Oil/Water Separator No. 680 

·.·· . ··.:-··· .. ·.··· 

BOREHOLE 
NbMBEit 

sgy Jru:J; s~ 
Jft.~B(;~·· 

. .. . .. 
......... . .. .. ..... . .. 

ANALYtiCAL 
P~t~.. . ......... · .. 

BTEX 
ft-BGS 
N 
PM 
TCL VOC = 
+ 

CAN016-6800-431Z 
CAN016-6800-321Z 
CANO 16-6800-3 31 Z 
CAN016-6800-231Z 
CAN016-6800-621Z 
CAN016-6800-631Z 

Benzene, Toluene, Ethyl Benzene, Xylene 

feet below ground surface 
Normal soil sample 
Priority metals = 8 TCLP metals + Ni 

Target Compound List Volatile Organic Compound 

QC 
QC 
QC 
QC 
QC 
QC 

Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

QAD 

QCD 

QC 

TAL Metals 

·>>::-:~ 

1100 TCL VOC 8240 
1105 PM 6010\70005 
1110 TCL VOC 8240 
1110 TCL VOC 8240 
1105 PM 6010\70005 
1110 TCL VOC 8240 

Duplicate soil sample (analyzed at different laboratory 

from normal samples). 

Duplicate soil sample analyzed at same laboratory as 

normal samples. 
Quality control water sample (ambient blank, trip blank, 

etc.) 
Target analyte list metals 



9.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 

recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 

County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 

rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 

for Cannon AFB. 

9.3.3 Soils and Geology 

The near surface (upper ten feet) stratigra~b~\AR~:Jb~,,,,ru;~,,~l,~rrounding this SWMU consist of 

Tertiary Miocene to Pliocene fluvial depos!m::::~~::m~::::olm.~ Formation. The soils have been 
described as a fine sandy loam (Ab) of th~,. Amarillo soif\group (USDA draft "Soil Survey" 

1993). Interpretations and correlation on R::::J}uvial deposits for this area are based on split 

spoon samples collected during the drilling pr,gcess. The soils are heavily bioturbated within the 

first foot of section and thereafter consist o[]'ve:cy,,,,::f.~Jo fine-grained, moderate to well sorted, 

submature to mature (textural), unconsoli4lted, ··~'Careou~~ reddish brown, clays, silts, and 

sands. Thin to moderately thin layers of fJ\U¢.iPPmmtlll~ere interbedded throughout much 
of the samples collected. The sands we!jt:~6WipH'§e(ft8'fi]j:~gular to subangular grains with 

varying amounts of silts, clays, and calcimh carbonate (caliche) material. This description of 

lithology (Figure 9-2) is similiar to the description o..f,A!P.Us given by the USDA Draft Soil 

Survey, of 1993. The thickness of this particul.M=::::dt::::rim~ns unknown, due to the fact that 

boring levels did not exceed ten feet. The tAw:t:::Wl9.:P~s·'·orthe Ogallala Formation beneath this 

SWMU is not presently known, but regionaf'lrtfqf.ffi.a~im based on Curry County reports have 

suggested thicknesses of approximately 320-400 feer:'''::t~q,,,,groundwater was encountered while 

drilling at these three borehole locations. The minimum.''''depth of the High Plains aquifer is 

reported to be greater than 250 feet below 

9.4.1 Volatile Organic Compounds 

A series of HNU meter readings were 
each borehole for the purpose of worker 

Samples were collected from three oor·enc~Ies 
Target List Compound Volatile Organic 
these analyses. 

9.4. 1.1 Borehole 1 

and in the breathing zone for 
readings occurred. 

and at 2.5 feet and analyzed for 
OC). Following are the results of 

In borehole 1, no target compounds or TIC compounds were detected in the surface sample or 

at 2.5 feet. 
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9.4.1.2 Borehole 2 

In borehole 2, no target compounds or TIC compounds were detected in the surface sample or 

at 2.5 feet. 

9.4.1.3 Borehole 3 

In borehole 3, no target compounds or TIC compounds were detected in the surface sample. 

No target compounds or TIC compounds wif'''~~tected at 2.,? feet. Two duplicate samples were 

collected with the 2.5 foot sample from bqr~gl~'=j=R=~''j'''~""~C duplicate, analyzed at the same 

laboratory as the normal sample, containe4)/!!:i~J:i:iifg:iJI:¢§Milunds or TIC compounds. The QA 

duplicate which was analyzed at a different l!Poratory from ine normal sample contained acetone 

and methylene chloride. These values have ti¢.=RJejected as contaminants due to their prevalence 

in nearly all of the QA lab samples. ::::::::':::)'''''''''' 
!!!!F ===========t!t{i~f!============~ 

:~:h:::ole, 2 samples were collec~sis at 5 and 10 feet of depth. No 

BTEX compounds were detected in any of''the samples. Q~/QC duplicate samples for BTEX 

were not collected and therefore analyses were not petfQ~. 
:{=j'{''}::::::::::::=:.::::::::::::::::j:::j: 

9.4.3 Priority Metals ,,,,,,{;:i:(:::::::::::::~,~,,,,,:,:r:\:::=·=··· ==== 

Total metal concentrations, using the RC~"~;~~~thods for the analysis of metals in 

soils, were determined for the eight TCLP metals (arsenic';'''''barium, cadmium, chromium, lead, 

mercury, selenium, and silver) plus nickel. the metals. Samples were collected 

for priority metals analysis at the surface, 

In the following presentation of metals ,.'"~~u ..... 

background concentrations are presented 
investigation, therefore, background cotlcenr;ratri:>ns' 

Clovis. New Mexico, March 1993 
Woodward-Clydes background data see 
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2 

3 

(CAD) 

(QCD) 

Table 9-3 
Concentration (mg/kg) of Priority Metals 

SWMU No. 16 - Oil/Water Separator No. 680 

1-021A 0 20.5 0.03 u 8.1 

1-0226 2.5 10.1 0.03 u 6.9 

1-023C 5 9.2 0.02 u 9.3 

1-0240 10 4.3 0.01 u 7 

2·021A 0 21.5 0.1 u 7 

2-0226 2.5 16.3 0.05 u 7.9 

2-023C 5 7 0.1 u 9.3 

2-0240 10 8 0.01 u 3.7 

3-021A 0 41.3 0.02 u 6.2 

3-0226 2.5 14.9 J 0.02 u 6.7 

3-7216 2.5 17.7 0.24 5.9 

3-8216 2.5 13.7 0.02 u 5.5 

3-023C 5 8.3 0.1 u 9.8 

3-0240 10 12 0.01 u 6 

Duplicate samples (CAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed lor, but not detected at or above the standard limit. 

J indicates an estimated value. 

UJ indicates the compound was analyzed lor but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

• A indicates that the data was rejected because of quality control m911sures 

Boldface lndle~~tee • detection ebove the 95% UCL beckground level 

Only data lor metals detected above background is presented 



9.4.3.1 Borehole 1 

No metals were detected above the background values in the samples collected at the surface or 

at 2.5 feet. 

In the sample collected at 5 feet (CAN016-6801-023C), nickel was detected at 9.3 mg/kg. The 

background value is 9.0 mg/kg. 

in the samples collected at 10 feet. 

9.4.3.2 Borehole 2 

No metals were detected above the backgr·oAJld samples collected at the surface or 

at 2.5 feet. 

samples collected at 10 feet. 

9.4.3.3 Borehole 3 

The surface sample (CAN016-6803-021A), lead~~ at 41.3 mg/kg. The background 

value is 25.8 mg/kg. ::::=:m::=:=::::_i:l:ll::::::-:-:::::::::::::::/'!'"'~i:r:::·:··· ·:::: 

No priority metals were detected above backgro~~d''''Ht=:itQ~,,~mple collected at 2.5 feet or in the 

QC duplicate collected at this depth. The QA duplicat~t\(cAN016-6803-721B), which was 

analyzed at a different laboratory from the normal mercury at 0.24 mg/kg. 

The background value for mercury is 0.13 

At 5 feet (CAN016-6803-023C), nickel 

No priority metals were detected in the 

9.4.4 Summary 

No organic compounds were detected in 
all three boreholes. Lead and mercury weJr~@~§t.#P.~~t:!~PP~~f¢}10 
respectively. 
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10.0 OIL WATER SEPARATOR (SWMU NO. 32A/SITE NO. 186, #l-East) 

10.1 SWMU Description 

10.1.1 Settin& 

SWMU No. 32A is an oil/water separator located on the east side of Building 186, on the 

flightline side and adjacent to a washrack. The separator is a 2-compartment underground unit, 

with a 300 gallon main compartment and a : .. · .. oil compartment. The unit is constructed 

of concrete. The opening to the separator · ::::::··=··· on all · by asphalt. Containers of used 

JP-4 and synthetic oil are stored nearby on .,.: ... ,: .. : .. ::,:,,.,,.,,., .. ,,;.,,:::,.,.,.,.,.,.,.;.,, .. ,.)· · JP-4 filling tanks are located 

approximately 25 feet from the separator; ···:··.,::·:•'''•''''')''':'''''''''':·····::='\{'''''':::··::·:=:==·::;:; reportedly placed in vaults within 

the last year. Borehole locations were .. , , in part, to··.,,,,:, underground utilities, product 

supply pipes and the gasoline pump island .·.···· to the separator. In addition, the boreholes 

were moved in closer to the separator thacy)":pcified in the FSP. The driller was required to 

penetrate the asphalt and restore the surfacel:\tith,,,~,,,qJAc.;{ete plug. Figure 10-1 shows the setting 

and borehole loca•;ons. ':':' ... ,.,,,,,,,,,:;::,=··· '''' 
u :{ ··:·:·: ·::: 

... :;:;: .,.;::;: 

10.1.2 History of Use 
lll!l!il .. ,.::;.:;.,:.::.,.=, .. ,:.:,.,llllliiililiiii.i::.::.:::.'lil·i·!ili·jillllili 

The oil/water separator No. 186 east, has been active .. §!dl 1971 and is still in use, receiving 

wastewater from the cleaning of aircraft groyn4.t.$QPPQM~'~iequipment at the washrack. The 

recovered oils are directed to the 300 gallQ~=:Jl.i.:PJ4.lP.ig?~k cllid the wastewater is discharged to 

the Sanitary Sewer Line (SWMU No. 98)':''''''Hl~tpP.c:Dly, the separator served the washrack 

outside of the Aerospace Ground Equipment (AGE)"'''oomp~pnd to the east of the facility. The 

unit received washwater generated from the cleaning of\irurcraft support equipment at the 

washrack, which contained petroleum and · · · oils and dirt. 

10.1.3 Past Investi&ations 

In 1988 the Tulsa Corps of Engineers 
number of oil/water separators on base. 

10.1.4 

in Cannon Air Force Base 
:::: 1988. For Separator No. 186 the 
, toluene, xylene, naphthalene, 2-

This SWMU is located in an area of the · which is used by base personnel. 

However, this SWMU is underground and presently covered by asphalt. 
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10.2 Field Investigation 

SWMU 32A was sampled April12, 1993 at 1305. The activities at oil/water separator No. 186, 

as outline in the FSP (LRL, 1993), consisted of drilling 3 boreholes, collecting 6 surface 

samples, 18 subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. 

Table 10-1 summarizes the field sampling program at SWMU 11. Table 10-2 summarizes the 

various samples collected and analyses performed. 

10.2.1 Samplin& Objectives 
jj}~::::·· 

Borehole locations, sampling depth, and Pci~!~Ej,,,.f9.!i'~jysis were selected, to the greatest 

extent possible, to determine if a release flil~'lli.llll9.~1fli.tl separator has occurred. All three 

boreholes were moved closer in to the separi,~or from the ori~inallocations specified in the FSP. 

Borehole locations are shown in Figure 10i,jt))~\~'''''''''' 

10.2.2 Surface and Subsurface So}f.lnvesti&ation 

Borehole 1 was drilled 6 feet to the west ol;::m;::::~~9.'{~:~:::iorehole 2 was drilled 8 feet to the 

east of the separator and borehole 3 was dri}ll!i!F9'''f6eFti.¥¥fi~):)northeast of the separator. Drilling 

was advanced to a depth of 10 feet. Samples were collecte4 at the surface, 2.5, 5 and 10 feet 

in depth. Surface samples were collected with a stainJ~t$.teel spoon and subsurface samples 

were collected with a split barrel continuous samp!*f~~~:::§iJP.fiies were collected as grab samples 

at discrete depths and locations. No compo$.!W,:::\I.mP.ie~fwere taken. Samples were analyzed for 

BTEX, priority metals and TCL VOCs .... ,.,,,Dtiplj&~~' rinsate blanks, ambient blanks and 

decontamination water samples were also submitted''l&tiQ~Ji.boratory for this SWMU site. Trip 

Blanks and Ambient Blanks were inadvertently opened ai·'·s\YMu No. 1 but were still included 

for analysis. 

10.3 Physical Characteristics 

Following is a discussion of the surface 
No. 186 east oil/water separator based on 

at Cannon AFB and from the lithologic 

10.3.1 Surface Water Draina&e 

, soils and geology at the 
from previous investigations 

a split barrel continuous sampler. 

A topographic/ surface drainage map in addi Installation Restoration Pro~ram 

Records Search, August 1983 prepared by that surface water drainage in 

the vicinity of SWMU No. 32A may be and through a series of ditches 

to Stormwater Collection Point (SWMU No.85). SWMU No.85 is an ephemeral lake basin 

(playa) located in the southwest comer of the base. 
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Table 10-1. 
Summary of Drilling and Sampling 

SWMU No.32A- Oil/Water Separator No. 186, #l-East 

~,~,:~Erta··~~~\ ••w:~ drt~·· 
1 I 0 NA/SSS NA NA I 4301.44 I 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 I 0 NA/SSS NA NA I 4301.13 I 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SI:C CME-75 8.0 

10.0 nSA/SBC CME-75 8.0 
I I 4301.32 4/14/93 
I 

3 I 0 NA/SSS NA NA 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 

HA = Hand Auger ss = Split Spoon 
sss = Stainless Steel Spoon 



Table 10-2. 

Summary of Sampling and Analyses 

SWMU No. 32A- Oil/Water Separator No. 186, #l-East 

~-if,, ;~· .. ': ; ,:li:~lf:Ei ... I'':~ ~l'ij~l'( ~ 1'11
: ~~ ~::1 !~~lf~i i 

1 0 CAN32A-1861-021A N SOIL 1405 PM 6010\7000S+ 

CAN32A-1861-031A N SOIL 1405 TCL VOC 8240 

2.5 CAN32A-1861-011B N SOIL 1415 BTEX 8020 

CAN32A -1861-022B N SOIL 1415 PM 6010\7000S 

5.0 CAN32A-1861-023C N SOIL 1425 PM 6010\7000S 

CAN32A -1861-032C N SOIL 1425 TCL VOC 8240 

CAN32A-1861-821C QCD SOIL 1425 PM 6010\7000S 

CAN32A-1861-831C QCD SOIL 1425 TCL VOC 8240 

CAN32A-1861-721C QAD SOIL 1425 PM 6010\7000S 

CAN32A-1861-731C QAD SOIL 1425 TCL VOC 8240 

10.0 CAN32A-1861-012D N SOIL 1430 BTEX 8020 

CAN32A-1861-024D N SOIL 1430 PM 6010\7000S 

2 0 CAN32A-1862-021A N SOIL 1505 PM 6010\7000S 

CAN32A-1862-031A N SOIL 1505 TCL VOC 8240 

2.5 CAN32A -1862-011 B N SOIL 1515 BTEX 8020 

CAN32A-1862-022B N SOIL 1515 PM 6010\7000S 

5.0 CAN32A-1862-023C N SOIL 1525 PM 6010\7000S 

CAN32A-1862-032C N SOIL 1520 TCL VOC 8240 

10.0 CAN32A-1862-012D N SOIL 1523 BTEX 8020 

CAN32A-1862-024D N SOIL 1527 PM 6010\7000S 



Table 10-2. (Concluded) 
Summary of Drilling and Sampling 

SWMU No. 32A - Oil/Water Separator No. 186, #l-East 

. .· .·· . •••• :•:>1 .. . . ., . . ·· ..... · .. · ... · ... ·.·.·.· 

····••• ... ·.• .. •.· .. ··.·.··.· .. · .. ,'.' .. ,······,·,···,··· •. ·.·.'··· ··'.· • .. · .. · .. s ... AMP· .· .. ···.·L·.·.•E'· 
···:·: :-:-::-:-.· : . 

, ............................... , .••.. TvPE 

3 I 0 I CAN32A-1863-021A N 
CAN32A-1863-031A N 

2.5 I CAN32A-1863-011B N 
CAN32A-1863-022B N 

5.0 I CAN32A-1863-023C N 
CAN32A-1863-032C N 

10.0 I CAN32A-1863-012D N 
CAN32A-1863-024D N 

CAN32A-1860-431Z QC 
CAN32A-1860-321Z QC 
CAN32A-1860-331Z QC 
CAN32A-1860-231Z QC 
CAN32A-1860-621Z QC 
CAN32A-1860-631Z QC 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene 

ft-BGS = feet below ground surface 

N = Nonnal soil sample 

PM = Priority metals = 8 TCLP metals + Ni 

TCL VOC = Target Compound List Volatile Organic Compound 
+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. 

s.btPtli 
MAtldx 

SOIL 
SOIL 

SOIL 
SOIL 

SOIL 
SOIL 

SOIL 
SOIL 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

QAD = 

QCD = 

QC = 

TAL Metals = 

SAMPLE 
•.. , ••. ,,.TIME < ~-~/~=~··· 

1555 PM 6010\7000S 
1555 TCL VOC 8240 

1605 BTEX 8020 
1605 PM 6010\7000S 

1620 PM 6010\7000S 
1615 TCL VOC 8240 

1615 BTEX 8020 
1620 PM 6010\7000S 

1530 TCL VOC 8240 
1650 PM 6010\7470 
1545 TCL VOC 8240 
1545 TCL VOC 8240 
1650 PM 6010\7470 
1545 TCL VOC 8240 

Duplicate soil sample (analyzed at different laboratory 

from nonnal samples). 

Duplicate soil sample analyzed at same laboratory as 

nonnal samples. 
Quality control water sample (ambient blank, trip blank, 

etc.) 
Target analyte list metals 



10.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 

recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 

County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 

rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 

for Cannon AFB. 

10.3.3 Soils and Geology 

The near surface (upper ten feet) 
Tertiary Miocene to Pliocene fluvial 
described as a fine sandy loam (Ab) of the 
and correlation on the fluvial deposits for 
during the drilling process. The soils 

sorted, submature to mature (textural), ....... ,""' .. '3"'~'""'' 

and sands. Thin to moderately thin layers v~''''""'"".""..,"!:='= .. • ... ~·~ ... ·•~=: 

of the samples collected. The sands 
varying amounts of silts, clays, and ......... ~ ..... 
lithology (Figure 10-2) is similiar to the U"-'.3'~ .... .,. 

Survey, 1993. The thickness of this particular unit 
levels did not exceed ten feet. The total 

10.4.1 

A series of HNU meter readings were &ffilmliW:iiilffi@\w~~ll:::lhe<~td and in the breathing zone for 

the purpose of worker safety. The highest obtained from the three boreholes 

respectively were 1.8, 0.6 and 0.2 ppm positive readings occurred in the 

breathing zone. 

Samples were collected from the three b~r·t;~!~~!iiii!~:: 
Target List Compound Volatile Organic 
these analyses. 
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Table 10-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 32A- Oil/Water Separator No. 186, #l-East 

DATE: 

1354 0.0 

1420 1.8 

1425 0.0 

1435 0.6 

* OVA PID, Make: 

10.4.1.1 Borehole 1 

10.4.1.2 Borehole 2 

In borehole 2, the surface sample 
TIC compounds were detected. 

HNU 

The sample collected at 5 feet contained no,:,., •.. ·• 

10.4.1.3 Borehole 3 

In borehole 3, neither the surface sample 
compounds or TIC compounds. 
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1554 
1604 

1610 
1618 

0.2 
0.0 
0.0 
0.2 

oc,TU~:::Ebmootmd.s. Two duplicate samples 
duplicate sample (CAN321-1861-

(Table 10-4). This value is an 
,,,,u ... u~o3. No TIC compounds were 

"fii"''''''\&~t~1n methylene chloride. Due to 

~··vu~o3 run at the QA lab, it was 

total xylene at 34~Lg/kg. No 



Table 10-4. 
Concentration (JLg/kg) of Volatile Organic Compounds 

SWMU No. 32A- Oil/Water Separator No. 186, #l-East 

. .... . ... .·:::·.:·.·:·········:: 

B()~O:t:,E . • • •·• 
... :.Nl.JMBER.················ 

.····••CANNON 
·····< NUr;~Ji ).·•····· DEP'pl <~.....,_.,;-.,;-.,;-'*~.,;-;;;;;;;...~ 

········.•••<tti)/2·••·> >•··· •·••·••··· XYI.:E:Nt<S· 

1 

2 

3 

CAN32A-1861-031A 
CAN32A-1861-032C 
CAN321-1861-831C 

CAN32A-1862-031A 
CAN32A-1862-032C 

;:;::: :::::::::: 

Surface 
5.0 

r::::· 
CAN32A-1863-031A ::::: ········:•::::\::j~':f~ce ) 

CAN321-1863-jj32C ... 

llUJ llU 
12UJ 12U 

12J (QCD) 

12UJ 
12UJ 

llUJ 
12UJ 

34 
12U 

llU 
12U 

Duplicate samples or laboratory repeat samples are p~sented only if they ~ different from the original sample and 

t:~= ~€:.fE;:~~bu~ 
10.4.2 BTEX 

In each borehole, 2 samples were collected 
BTEX compounds were detected in any 
collected, therefore QA/QC BTEX 

10.4.3 Priority Metals 

at 2.5 and 10 feet of depth. No 
duplicate samples were not 

Total metals concentrations, using the methods for the analysis of metals 

in soils, were determined for the eight barium, cadmium, chromium, 

lead, mercury, selenium, and silver) plus These · ·the priority metals. Samples were 

collected for priority metals analysis at thei::;;:,;:;::::•}:r·•·:,.:: ....... :·::::::::::::::·:•;:·.):\::.:·=····=··· 10 feet. 
:.::·:·::: 

In the following presentation of metals (' only concentrations in excess of 

background concentrations are presented. No background data was collected for this 

investigation, therefore, background concentrations were taken from Concentrations of Selected 

Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 

Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 

Woodward-Clydes background data see Section 1.7. 
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10.4.3.1 Borehole 1 

No priority metals were detected above background in the surface sample. 

In the sample collected at 2.5 feet (CAN32A-1861-022B) (Table 10-5), nickel was detected at 
10.3 mg/kg. The background value is 9.0 mg/kg. 

No priority metals were detected above background in the 5 and 10 feet samples. The QC/QA 
duplicates were collected at 5 feet. The QG=::@,y.plicate (analyzed at the same lab) contained no 
priority metals above background. The Q.j,f''duplicate (an~yzed at a different lab) contained 

~:.::: at::h::/:g (CAN32A-1861-72~ 
·:·:·: 

No priority metals were detected above oac•eJOOilO in any of the samples collected in borehole 
2. 

10.4.3.3 Borehole 3 

No metals were detected above oac;Kgrm:ma 
feet. 

Barium was detected at 1480 mg/kg in 
This value is an estimate since matrix spike 

10.4.4 Summary 

The only analyte detected at the surface 
detected in the subsurface of borehole 1 

140 

at 10 feet (CAN32A-1863-024D). 
not within control limits. 

2. Nickel and mercury are 
in borehole 3. 



(CAD) 

(CCD) 

2 

3 

Tabla10-5 

Concentration (mg/kg) of Priority Metals 

SWMU No.32A - Oil/Water Separator No. 186 East 

1-021A 0 140 J 0.01 u 5.5 

1-0228 2.5 84.4 J 0.02 u 10.3 

1-023C 5 122 J 0.1 u 4.8 

1-721C 5 181 0.27 8.5 

1-821C 5 82.2 J O.Q1 u 5 

1-024D 10 81.9 J 0.01 u 4.8 

2-021A 0 505 J 0.01 u 4.8 

2-0228 2.5 83.1 J 0.02 u 8.4 

2-023C 5 91 J 0.01 u 5.3 

2-024D 10 38.3 J 0.01 u 5.1 

3-021A 0 348 J 0.01 u 4.8 

3-0228 2.5 121 J 0.02 u 4.6 

3-023C 5 123 J O.Q1 u 4.7 

3-024D 10 14110 J 0.01 u 8 

Duplicate samples (CAD) or (CCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed lor, but not detected at or above the standard limit. 

J indicates an estimated value. 

J 

J 

J 

J 
J 
J 
J 

J 
J 
J 
J 

UJ indicates the compound was analyzed lor but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

• A Indicates that the data was rejected because of quality control measures 

Boldface lndlcat .. e detection above the 95% UCL background level 

Only data for metals detected above background Is presented 

data is described In 



11.0 OIL WATER SEPARATOR (SWMU NO. 33B/SITE NO. 186, #2-West) 

11.1 SWMU DESCRIPTION 

11.1.1 Settine 

The oil/water separator No. 186 west, is located on the southwest comer of Building 186. The 

separator is a 2-compartment underground unit, with a 584 gallon main compartment and a 140 

gallon oil compartment. The unit is consti¥.9.~ of concrete. The opening to the separator is 

surrounded on all sides by asphalt. The dtHler was requir,¢ to penetrate the surface with a 

mechanical auger/drill and restore the su~;;/W.itlkoJ~Q~e plugs. Borehole locations were 

selected, in part, to avoid utilities, a perim8:iiif.¢B!iill,[i/ftgilding 186. Figure 11-1 shows the 

SWMU setting and borehole locations. :;:::i ... ,t: 

11.1.2 History of Use 

The oil/water separator No. 186 west, has ~ee~'''':i!l~;~'''''~inc¢. 1971 and is still in use, receiving 

wastewater from aircraft maintenance opeiU.&.ff.ltmi\l.m¢::mtdvered oils are directed to the 140 

gallon holding tank and the wastewater is <!Jicllfglf::::m:':t~i!iSanitary Sewer Line (SWMU No. 

98). Historically, the separator served the wishrack outside qfthe Aerospace Ground Equipment 

(AGE) compound to the east of the facility. The unit rec.~!¥¢.4. washwater generated from aircraft 

maintenance operations, which contained petrol~:w.ntiniif.}l't.hetic lubricating oils and dirt. 
,,,;:::::::::::::;::::::·i:·:·::;:,:ii::i::::i:rtfi::t,,,.,... ·r 

11.1.3 Past Investieations q •• ,.,;,;;}:,,,,.,.. ::::; 

In 1987-1988 the Tulsa District Corps of Enginee;:,,;::~~~;~L a study of a number of oil/water 

separators on the base. The results of analyses the influent and effluent from this 

separator are found in ~~~~~~~;@~; 
Report, June 1988. The following cornocmnc:JS' the influent and/or effluent of this 

separator: benzene, toluene, ~~~['cl~;~~~,~~~~~~~~~~~~~~~~-~:~~~~!~~~~~u~•·~, 2-methylnaphthalene, bis(2-
ethylhexyl)phthalate, lead, nickel and 

11.1.4 

This SWMU is located in an area of the 
SWMU is underground but not covered 

11.2 Field Investigation 

y used by base personnel. This 

This SWMU was sampled April 12, 1993 at 1710. The activities at SWMU No. 33B as outlined 

in the FSP (LRL, 1993) consisted of drilling 3 boreholes, and collecting 6 surface samples, 18 

subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. Table 11-1 

summarizes the field sampling program at SWMU 33B. Table 11-2 summarizes the various 

samples collected and analyses performed. 
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A- Borehole 

Borin& No. Elevation (ft.) 

4302.69 

2 4302.72 

3 4302.82 

LRL Sciences, Inc .. ------

SWMU#33 
OIUWATER SEPARATOR -186-2 

CANNON AFB, NEW MEXICO 

Pro'ect: 
Contract No: 
Prepared by: 

Fig. 11-1 



Table 11-1. 
Summary of Drilling and Sampling 

SWMU No. 33B- Oil/Water Separator No. 186, #2-West 

•••• ~-~~·tt~~t ·~···t~~wAf~LG~t~··· 
1 I 0 NA/SSS NA NA I 4302.69 I 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 I 0 NA/SSS NA NA 4302.72 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

3 I 0 NA/SSS NA NA 4302.82 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 

HA = Hand Auger ss = Split Spoon 
sss = Stainless Steel Spoon 



Table 11-2. 
Summary of Sampling and Analyses 

SWMU No. 33B- Oil/Water Separator No. 186, #2-West 

: . . ': . , , ,., SAMPI.ING 

~~· .·... i<~raGS) ..• ~=~ lr~~.. =•l.I~I···lt:IMII~I 
1 0 CAN33B-1861-021 A N SOIL 1740 PM 601 0\7000S + 

CAN33B-1861-031A N SOIL 1740 TCL VOC 8240 

2.5 CAN33B-1861-011B N SOIL 1745 BTEX 8020 

CAN33B-1861-022B N SOIL 1745 PM 60 10\70005 

5.0 CAN33B-1861-012C N SOIL 1755 BTEX 8020 

CAN33B-1861-023C N SOIL 1755 PM 6010\70005 

10.0 CAN33B-1861-024D N SOIL 1755 PM 6010\7000S 

CAN33B-1861-032D N SOIL 1755 TCL VOC 8240 

2 0 CAN33B-1862-021 A N SOIL 1840 PM 60 10\ 7000S 

CAN33B-1862-031 A N SOIL 1840 TCL VOC 8240 

2.5 CAN33B-1862-011B N SOIL 1850 BTEX 8020 

CAN33B-1862-022B N SOIL 1850 PM 6010\70005 

5.0 CAN33B-1862-0 12C N SOIL 1900 BTEX 8020 

CAN33B-1862-023C N SOIL 1900 PM 6010\7000S 

10.0 CAN33B-1862-024D N SOIL 1900 PM 60 1 0\70005 

CAN33B-1862-032D N SOIL 1900 TCL VOC 8240 

CAN33B-1862-821D QCD SOIL 1900 PM 601 0\ 7000S 

CAN33B-1862-831 D QCD SOIL 1900 TCL VOC 8240 

CAN33B-1862-721D QAD SOIL 1900 PM 6010\ 7000S 

CAN33B-1862-731 D QAD SOIL 1900 TCL VOC 8240 



.· . . .. . 

•. soREH:o:LE 
NuMIIEit . 

3 

Table 11-2. (Continued) 
Summary of Sampling and Analyses 

SWMU No. 33B- Oil/WaterSeparator No. 186, #2-West 

:~~ 
0 CAN33B-1863-021A 

CAN33B-1863-031A 

2.5 I CAN33B-1863-011B 
CAN33B-1863-022B 

5.0 I CAN33B-1863-012C 
CAN33B-1863-023C 

10.0 I CAN33B-1863-024D 
CAN33B-1863-032D 
CAN33B-1863-821 D 
CAN33B-1863-831 D 
CAN33B-1863-721D 
CAN33B-1863-731 D 

·... . .... 

.··•· S~LJf 
TYPE 

N 
N 

N 
N 

N 
N 

N 
N 

QCD 
QCD 
QAD 
QAD 

I 

•is•••••>•·• ····••• .. MX'l'iY~.>> 

SOIL 
SOIL 

SOIL 
SOIL 

SOIL 
SOIL 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

1930 
1930 

1937 
1937 

1945 
1945 

1945 
1945 
1945 
1945 
1945 
1945 

rJI~,~·~•I) 
PM 6010\7000S 

TCL VOC 8240 

BTEX 8020 
PM 6010\7000S 

BTEX 8020 
PM 6010\7000S 

PM 6010\7000S 
TCL VOC 8240 

PM 6010\7000S 
TCL VOC 8240 

PM 6010\7000S 
TCL VOC 8240 



Table 11-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 33B- Oil/Water Separator No. 186, #2-West 

t~=~ \~····~C: ij1;;,: :i i~=- • j Ij;; ·~··· I 
. . . . ... ·. .,. ,. . . . 

ITI<J.s~u: ·'·,rA' <~:,q,, 
CAN33B-1860-431Z 
CAN33B-1860-321Z 
CAN33B-1860-331Z 
CAN33B-1860-231Z 
CAN33B-1860-621 Z 
CAN33B-1860-631Z 

QC 
QC 
QC 
QC 
QC 
QC 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD 

ft-BGS = feet below ground surface 
N = Normal soil sample QCD 

PM = Priority metals = 8 TCLP metals + Ni 
TCL VOC = Target Compound List Volatile Organic Compound QC 

+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. 
TAL Metals 

1900 TCL VOC 8240 
2000 PM 6010\7000S 
2000 TCL VOC 8240 
2000 TCL VOC 8240 
2000 PM 6010\7000S 
2000 TCL VOC 8240 

Duplicate soil sample (analyzed at different laboratory 
from normal samples). 
Duplicate soil sample analyzed at same laboratory as 
normal samples. 
Quality control water sample (ambient blank, trip blank, 
etc.) 
Target analyte list metals 



11.2.1 Samplin& Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if a release from the oil/water separator has occurred. All three 

boreholes were moved closer to the separator then originally specified in the FSP. In addition, 

after drilling had begun, borehole 2 had to be moved again due to contact with a concrete object 

at 2 feet. Borehole locations are shown in Figure 11-1. 

11.2.2 Surface and Subsurface Soil,Jnvestieation 
rrr=··· 

Three boreholes were drilled at this swri.y.,•A:J.S.inll•,•J!••••Y:M.~-75 hollow stem auger drill rig. 

Borehole 1 was drilled 4 feet to the southwiit::S.ffdU.fluuUasorehole 2 was drilled 4 feet to the 

north of the unit and borehole 3 was drill¢.~i··:r··i;t····t~····th~'•ijl0rtheast of the unit. Drilling was 

advanced to a depth of 10 feet. Samples ~¢f~,J;:ollected at the surface, 2.5, 5, and 10 feet in 

depth. A stainless steel spoon was empl,gyed for taking surface samples. A split barrel 

continuous sampler was employed for cdUectiQJ1,.,.9:f,,,,all subsurface samples. Samples were 

collected at discrete depths and locations. :::fN"o cofi.jposite @.mples were taken. Samples were 

analyzed for BTEX, priority metals and Tc§:::;y:f.ll@,::::-!iltes, rinsate blanks, ambient blanks 

and decontamination water samples were ai)i(liru'bffitttNFlbllhe laboratory for this SWMU site. 
!t ·r 

-:r 

~;: sec:=~:v::~:::~:n of ilie su~e, groundwarer, soils and goology 
at the No. 186 #2-west oil/water separator.'.'''bii4.;,,pniji~ review of information from previous 

investigations at Cannon AFB and from the lithof8gi¢••:•AA~riptions of split barrel continuous 

samples from this investigation. . ... ,,,,,/\ 

11.3.1 Surface Water Drainaee 

A topographic/ surface drainage map in addi . t"',.1''t .. ~t. .. ....,., ... Installation Restoration Pro~ram 

Records Search, August 1983 preparlfted~~~by~,~~~;~fjlfli that surface water drainage in 
the vicinity of this SWMU may be d and through a series of ditches to 

Stormwater Collection Point (SWMU No. o. 85 is an ephemeral lake basin 

(playa) located in the southwest comer of 

11.3.2 Groundwater 

Depth to groundwater at Cannon AFB is feet or greater. Groundwater 

recharge rates for the High Plains Region typically low. recharge rates for Curry 

County range from 0. 75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 

rates of 1 in/yr. Section 1.4.5 of this report includes a discussion of groundwater hydrology for 

Cannon AFB. 
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11.3.3 Soils and Geolo2y 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 

described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 

and correlation on the fluvial deposits for this area are based on split spoon samples collected 

during the drilling process. The soils consist of very fine to fine-grained, well sorted, submature 

to mature (textural), unconsolidated, calcareous, reddish brown, clays, silts, and sands. Thin 

to moderately thin layers and nodules of were interbedded throughout much of 

the samples collected. The sands were . to subangular grains with varying 

amounts of silts, clays, and calcium . This description of lithology 

(Figure 11-2) is simuliar to the description USDA Draft Soil Survey, 1993. 

The thickness of this particular unit · the fact that boring levels did not 

exceed ten feet. The total thickness of Formation beneath this SWMU is not 

presently known, but regional · on Curry County reports have suggested 

thicknesses of approximately 320-400 feet. was encountered while drilling at 

these three borehole locations. The Plains aquifer is to be greater 

than 250 feet below ground surface. 

11.4 Nature and Extent of t;ontalffiinat 

:l:::es of ~~:~:r ::;,~:::::~head and in ilie breailimg zone for 
the purpose of worker safety. There were no p&slti:Y~t,,::f~Sults at borehole 1. Borehole 2 

headspace readings ranged from 0.2 to 7.2 ppm (Table ···rl-3). Borehole 3 had readings that 

ranged from 0.0 to 0.4 ppm. No positive in any of the breathing zones. 

1354 
1420 
1425 
1435 

0.0 
1.8 

0.0 
0.6 

* Model: 101, Type: OVA PID, Make: HNU 

1525 0.0 
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1554 
1604 
1610 
1618 

0.2 
0.0 
0.0 
0.2 



Depth 
ft. 

0 

2 

4 

6 

8 

10 

Borehole 1 

LEGEND 

-E 

Asphalt 

Sand 

Clay 

Caliche 

Borehole 2 Borehole 3 

·.::-:·.::·:·.::-:·.::-::::-:·.::-:·.::-:·.::-:·.::-: 

::.:·.::.:·.::.:·.::.:·.::.:·.::.:·.::.:·.::.:·.::.:· . 

.-·:·:.-·:·:.-·:·:.::·: .. ·:·:.::·:_.·:·:.::·:.-·:·: 

·.:·.::.:-.::.:·.::.:·.::.:·.::.:·.::.:·.::.:·.::.:·.:· 

.-·.:·:.-·.::.:.:·:.-·.:·:.:.:·:.:.:·:.-·.:·:.-·.:·:.-·.:·: 

·.:·.::.:·.::.:·.::.:·.::.:·.::.:·.::.:·.::.::.:·;·.:· 

... ~·: .. ·.:·:.-·.::.:.:·:.:.:·:.-·.:·:.:.:·.·.:.:·:..-.:.· 

::.:·.::.:·::~·.::~·::~.:::·.::.:·.::~·:}. 

LRL Sciences, Inc .. -------..... 

SWMU #33 8 
STRATIGRAPHIC COLUMN 

CANNON AFB, NEW MEXICO 

Pro·ect: 
Contract No: 
Prepared by: Date: JD ... ~~.Of? 

Fig. 11-2 



Samples were collected from the three boreholes at the surface and at 10 feet and analyzed for 

Target List Compound Volatile Organic Compounds (TCL VOC). Following are the results of 

these analyses. 

11.4.1.1 Borehole 1 

In borehole 1, acetone was detected below the CRQL (Table 11-4) in the surface sample 

(CAN33B-1861-031A) and in the sample collected at 10 feet (CAN33B-1861-032D). There were 

no TIC compounds detected. 

Concentration (JI.g/kg) o:···:'M''':'''v'':· o···l ii.l fitei'i0fian 
SWMU No. 33B - .. ,., 

1 CAN33B-1861-031A ,:,:,::,,:,::·',, .. ,,,,,·,.,·.,,·,,,,,, ''''''''''''''''''~l't'iiif'<*j;<'iii'''''''''''' 

CAN33B-1861-032D )' 

gz~~~::::~~~~~~ 
CAN33B-1862-831D .,,."::::;;:,,,,{'···· /' .. ,, 

·.·.:/=:=:=:· •. _.:::: 
··:·.:.;.:.:-::·· 

2 

3 

Compounds 
186 (#2-West) 

8J 
12J 

15J 
12UJ 

13 (QCD) 

7J 
7J 

15 (QCD) 

llU 
13U 

12U 
12U 

6J 
12U 

Duplicate samples or laboratory repeat samples are p~~~)':~~f)::!]~(mf different from the original sample and 

not rejected. 
J estimate 
R = rejected 

11.4.1.2 Borehole 2 

In borehole 2, acetone was detected at 15 sample (CAN33B-1862-031A). 

This value is an estimate since continuing calibration %D was outside QC limits. 

At 10 feet, no volatile organics were detected in the normal sample. QA/QC duplicates were 

collected at this depth. The QC duplicate was analyzed at the same lab and the QA duplicate was 

analyzed at a different lab. The QC duplicate contained acetone at 13 JLg/kg. No TIC 

compounds were detected. The QA duplicate contained acetone and methylene chloride. Since 
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nearly all of the samples at the QA laboratory contained these compounds, they were considered 

laboratory contaminants. 

11.4.1.3 Borehole 3 

In borehole 3, acetone and xylene were detected below the CRQL in the surface sample 

(CAN33B-1863-031A). TIC compounds were also detected. 

At 10 feet, acetone was detected below the 
were detected. A set of QA/QC 
contained acetone at 15 #Lg/kg (CAN33B-1 
contained acetone and methylene chloride. 
nearly all of the QA lab samples these """""""" 
compounds were detected. 

11.4.2 BTEX 

In each borehole, two samples were ..,., .... _. 
borehole 1, at 5 feet (CAN33B-1861-012C) 
other samples contained positive results. 

1 CAN33B-1861-011B 2.5 
CAN33B-1861-012C 5.0 

2 CAN33B-1862-011B 2.5 
CAN33B-1862-012C 5.0 

3 CAN33B-1863-011B 2.5 
CAN33B-1863-012C 5.0 

(CAN33B-1863-032D). No TIC compounds 
at this depth. The QC duplicate 

compounds. The QA duplicate 
__ , .. __ of these two compounds in 

ected as contaminants. No TIC 

at 2.5 and 5 feet of depth. In 
at 7.0 J.Lg/kg (Table 11-5). No 

2U 2U 2U 
7 2U 7 

2U 2U 2U 
2U 2U 2U 

2U 2U 2U 
2U 2U 2U 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 

rejected. 
J estimate U not detected at CRQL 

R = rejected UJ = estimated as non-detect at CRQL 
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11.4.3 Priority Metals 

Total metal concentrations, using the RCRA SW-846 test methods for the analysis of metals in 

soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, lead, 

mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were collected 

for priority metals analysis at the surface, 2.5, 5, and 10 feet. 

In the following presentation of metals results, only metal concentrations in excess of 

background concentrations are presente4~··········No background data was collected for this 

investigation, therefore, background conce~tHitions were ta.Is~n from Concentrations of Selected 

Naturally Occurring Chemical Constituents::J:n.$oiland .. Grodndwater at Cannon Air Force Base 

Clovis. New Mexico, March 1993 prerill::::::::~&:::::=:il:ii.U\Ward-Clyde. For a discussion of 

Woodward-Clydes background data see Seqijon 1. 7. ····:::::: 

~(\~~~~(((~):~:;:;:;:;:: 
11.4.3.1 Borehole 1 

No priority metals were detected above ..,~ ... up, .... ..,. of the samples collected at this 

borehole. !!!!!ft=l@@it=l=if~:::::~;~~=~~~~mt:l~~::::::::mm:::·::::: 

11.4.3.2 Borehole 2 

In the surface sample (CAN33B-1862-021A), ~.~as detected at 53.5 mg/kg (Table 

11-6). No priority metals were detected at ~y.f§l~t!!it;pfh" dt in the QA/QC duplicates done for 

this borehole. ········=·==ti({(;:::.:. i 

11.4. 3. 3 Borehole 3 ·········=·=·=··i·===·=:::::l~:::::=::i•:::=:::::::IJJ! 

In the surface sample (CAN33B-1863-021 lt.Q:ro.il!.m .. :···=·:~:::,:!:·:·detected at 41.3 mg/kg and nickel 

was detected at 9.4 mg/kg. This nickel alu~fi'S:'ari''''¢ ... , ... ,.,,.,,,,.,,,,,,,,,.since matrix spike recovery was not 

within control limits. Background for :.:and 9.0 mg/kg, respectively. 

In the sample collected at 2.5 feet 

This value is an estimate because the 
not within control limits. 

N1:~B[Wi'~~~ti.:a\%~t.<!~·n1",.. was detected at 32.4 mg/kg. 

and matrix spike recoveries were 

In the sample collected at 10 feet ( was detected at 654 mg/kg. 

This value is an estimate since matrix · were not within control limits. 

Background for barium is 642 mg/kg. A QA/QC duplicate pair were collected at this depth. The 

QC duplicate (CAN33B-1863-821D), which was analyzed at the same lab as the normal sample, 

contained barium at 754 mg/kg. This value is an estimate since matrix spike recovery was not 

within control limits. The QA duplicate (CAN33B-1863-721D) which was analyzed at a 

different lab from the normal sample, contained barium at 1130 mg/kg. 
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2 

(QAO) 

(QCO) 

3 

Table 11-& 
Concentration (mg/kg) of Priority Metals 

SWMU No. 338 - Oil Water Separator No. 186 West 

1..021A 0 

I 
4.9 J 270 J 8.2 

1..0228 2.5 2.2 J 79.9 J 7 

1..023C 5 2.7 J 80.4 J 7.2 

1..0240 10 2.7 J 108 J 8.3 

2..021A 0 I 
4.4 J 435 J 53.5 

2..0228 2.5 3.3 J 99.5 J 8 

2..023C 5 2.9 J 139 J 3.8 

2..0240 10 3.1 J 338 J 3.3 

2-7210 10 2.5 423 3.8 

2-8210 10 2.7 J 234 J 3.1 

3..021A 0 5.2 J 580 J 41.3 

3..()228 2.5 32.4 J 53.2 J 5.8 

3-o23C 5 2.1 J 308 J 4,9 

3..()240 10 1.7 J 854 J 3.2 

3-7210 10 2.8 1130 3 

3-8210 10 3.8 J 754 J 5.2 

Duplicate samples (QAO) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U Indicates that the compound was analyzed for, but not detected at or above the standard limit. 

J Indicates an estimated value. 

u 

u 

UJ Indicates the compound -s analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

• R Indicates that the data was rejected because of quality control measures 

Boldface Indicate• a detection above the 95" UCL background laval 

Only data for metals detected above background Is presented 

data is In Section 

8.1 J 
7.4 J 
5.8 J 
5.1 J 

7.8 J 
7 J 

3.3 J 

2.7 J 
4 

3.8 J 

1.4 J 
5.9 J 
3.8 J 

3.2 J 
3.2 

3.4 J 



11.4.4 Summary 

Acetone was detected in the surface sample of all three boreholes and at 10 feet in boreholes 1 

and 3. Borehole 3 contained the most metals with chromium and nickel at the surface and 

arsenic and barium with depth. 
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12.0 OIL/WATER SEPARATOR (SWMU NO. 38/SITE NO. 194) 

12.1 SWMU Description 

12.1.1 Settin& 

Oil/Water Separator No. 194 is located on the northeast corner of Building 194. The separator 
is a 3-compartment underground unit, with a 584 gallon main compartment and 140 gallon oil 
compartment. The unit is constructed of The opening to the separator is surrounded 
on all sides by asphalt. Borehole locations selected, · part, to avoid underground water, 
sewer, and runway lighting lines. Figure 1 ;:::;,,,_ .. ::':: .... : ... :., setting and borehole locations. 
The driller was required to penetrate ·=·=============::.:=:==, '== ·· '· · surface with concrete plugs. 

12.1.2 Historv of Use 

Oil/Water Separator No. 194 has been and is still in use, receiving washwater 
from aircraft maintenance operations. The -:::::'""''""T···~===.a'=::::··:==·oils directed to the 140 gallon holding 
tank and the wastewater is discharged to :=:=== · System which flows to Stormwater 

Collection Point (SWMU No. 95). served by this separator has 
functioned as a wheel and tire shop and as ==== aircraft bay. The wheel and tire shop 
used three chemical products: PD-680, Turco (containing 50% tetrachloro-
ethylene), and Mirachem-100, all used for degreasing. The unit received 
washwater generated from aircraft which contained petroleum and 
synthetic lubricating oils. 

12.1.3 Past Investieations 

In 1988 the Tulsa District Corps of 
Cannon AFB. The results of this study 

.................... and other oil/water separators at 
.::===:====:=:=}~:===============·===:===··:·:==·=:=·===··=:=::;-·= =·cannon Air Force Base Oil/Water 

results of this study indicated the 
Qfifi]!l)b.jl.::::inftu~ijt and/ or effluent. The compounds presence of metals and organics in the 

found in either the influent, effluent or 
naphthalene, 2-methylnaphthalene, benzoic · 

>ert:zene, toluene, ethylbenzene, xylene, 
.... UJ, .... "', bis(2-ethylhexyl)phthalate, 

lead, and other compounds. 

12.1.4 

This SWMU is in an area of the base that 
separator is underground and the area is 
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LRL Sciences, Inc.------. 

SWMU#38 
OILJWATER SEPARATOR -194 

CANNON AFB, NEW MEXICO 

Pro·ect: Cannon AFB RFI 

Contract No: DACA47-93-C-009 

Prepared by: ~ut-i Date: ro -1..1'-J,.:? 

Fig. 12-1 



12.2 Field Investigation 

Drilling and sampling activities at SWMU No. 38 began April 13, 1993 at 0900. The activities, 

as outlined in the FSP (LRL, 1993), consisted of drilling 3 boreholes, collecting 6 surface 

samples, 18 subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. 

Table 12-1 summarizes the field sampling program at SWMU No. 38. Table 12-2 summarizes 

the various samples collected and analyses performed. 

12.2.1 Samplinr Objectives 

Borehole locations, sampling depth, and 
extent possible, to determine if a release 
boreholes were moved from their original 

electric lines. ? shows the borehole .. ""'Q. ... ,'J.'W! .. ~'''''''"· 

12.2.2 

· were selected, to the greatest 
separator has occurred. All three 
to underground water, sewer, and 

Three boreholes were drilled at this drilled to the northeast of the 

separator. Borehole 2 was drilled east of ..... 3 was drilled southeast of the 

separator. Drilling was advanced to depth '·:·10 feet. were collected at the surface, 2.5, 

5 and 10 feet in depth. Surface samples were coJJeJ;;;~-~ .. 'k''':·: with a stainless steel trowel and 

subsurface samples were collected with a split sampler. Samples were collected 

at discrete depths and locations. No taken. Samples were analyzed for 

BTEX, priority metals and TCL VOL. rinsate blanks, ambient blanks and 

decontamination water samples were also for this SWMU site. 

12.3 Physical Characteristics 

This section provides a discussion of the groundwater, soils and geology 

at the No. 194 oil/water separator based on '''': . ... .... u .. _,~, .. UIJLVU from previous investigations 

at Cannon AFB and from the litho:Log:i~!!ili!ii~lm!~~~~ split spoon samples from this 

investigation. 

12.3.1 Surface Water Drainare 

A topographic/ surface drainage map in u""'' .. """"'" 

Records Search, August 1983 prepared by 
in the vicinity of SWMU No. 38 enters 
Stormwater Collection Point (SWMU No. 
located east of the sewage lagoons. 
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.. v .... ~,,"· ... Installation Restoration Program 
that the surface water drainage 

drainage system and flows to the 
is a stormwater collection ditch 



Table 12-1. 
Summary of Drilling and Sampling 

SWMU No. 38 - Oil/Water Separator No. 194 

~~~ i.; 'E~, ~=~ ··;Bll~~··b::~ 
1 I 0 NA/SSS NA NA I 4301.00 I 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 I 0 NA/SSS NA NA I 4300.94 I 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

3 0 NA/SSS NA NA 4300.95 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 

HA = Hand Auger ss = Split Spoon 
sss = Stainless Steel Spoon 



Table 12-2. 
Summary of Sampling and Analyses 

SWMU No. 38, Oil/Water Separator No. 194 

:~}~ ~-ii ID~~'!!r tj '!~:lii;~;,tcs~E '~-~~~~' 
1 0 CAN038-1941-021A N SOIL 0915 PM I 601 017000S + 

CAN039-1941-031A N SOIL 0915 TCL VOC 

2.5 CAN038-1941-022B N SOIL 0930 PM 60 1 017000S 

CAN039-1941-032B N SOIL 0930 TCL VOC 8240 

CAN038-1941-821B N SOIL 0930 PM 60 1 017000S 

CAN038-1941-831B N SOIL 0930 TCL VOC 8240 

CAN038-1941-721B N SOIL 0930 PM 60 1 017000S 

CAN038-1941-731B N SOIL 0930 TCL VOC 8240 

5.0 CAN038-1941-011C N SOIL 0945 BTEX 8020 

CAN038-1941-023C N SOIL 0947 PM 60 1 017000S 

10.0 CAN038-1941-012D N SOIL 0945 BTEX 8020 

CAN038-1941-024D N SOIL 0947 PM 6010/7000S 

2 0 CAN038-1942-021A N SOIL 1005 PM 60 1 0/7000S 

CAN038-1942-031A N SOIL 1005 TCL VOC 8240 

2.5 CAN038-1942-022B N SOIL 1015 PM 601 017000S 

CAN038-1942-032B N SOIL 1015 TCL VOC 8240 

5.0 CAN03 8-1942-011 C N SOIL 1020 BTEX 8020 

CAN038-1942-023C N SOIL 1020 PM 601 0/7000S 

10.0 CAN038-1942-012D N SOIL 1022 BTEX 8020 

CAN038-1942-024D N SOIL 1022 PM 601 0/7000S 



Table 12-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 38, Oil/Water Separator No. 194 

... ·· .. 

st\MPtE. ~=~if I ii"i · ..•... MA'fiU~ .. · 
ANALYTICAL. 
P~ER·.·· 

3 0 

2.5 

5.0 

10.0 

CAN03 8-1943-021 A 
CAN038-1943-031A 

CAQN038-1943-022B 
CAN038-1943-032B 

CAN038-1943-011C 
CAN038-1943-023C 

CAN038-1943-012D 
CAN038-1943-024D 

CAN038-1940-431Z 
CAN038-1940-321Z 
CAN038-1940-331Z 
CAN038-1940-231Z 
CAN038-1940-621Z 
CAN038-1940-631 Z 

N 
N 

N 
N 

N 
N 

N 
N 

N 
N 
N 
N 
N 
N 

SOIL 
SOIL 

SOIL 
SOIL 

SOIL 
SOIL 

SOIL 
SOIL 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD 

ft-BGS = feet below ground surface 
N = Normal soil sample QCD 

PM = Priority metals = 8 TCLP metals + Ni 
TCL VOC = Target Compound List Volatile Organic Compound QC 

+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. 
TAL Metals 

. ::...r:. 

1103 PM 6010/7000S 
1103 TCL VOC 8240 

1115 PM 6010/7000S 
1115 TCL VOC 8240 

1122 BTEX 8020 
1122 PM 6010/7000S 

1124 BTEX 8020 
1124 PM 6010/7000S 

0910 TCL VOC 8240 
1140 PM 6010/7000S 
1145 TCL VOC 8240 
1150 TCL VOC 8240 
1140 PM 6010/7000S 
1155 TCL VOC 8240 

Duplicate soil sample (analyzed at different labomtocy 

from normal samples). 
Duplicate soil sample analyzed at same labomtocy as 

normal samples. 
Quality control water sample (ambient blank, trip blank, 

etc.) 
Target analyte list metals 



12.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 

recharge rates for the High Plains Region where Cannon AFB is located are typically low. 

Localized recharge rates for Curry County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 

1987 DRASTIC reports recharge rates of 1 in/yr. Section 1.0 of this report includes a discussion 

of groundwater hydrology for Cannon AFB. 

12.3.3 Soils and Geology 

The near surface (upper ten feet) stratigrapb>.\:::!R::Jb~:::'W:J~::::l~rrounding this SWMU consist of 

Tertiary Miocene to Pliocene fluvial deposiJI!Jii!Ei!i!~la Formation. The soils have been 

described as a fine sandy loam (Ab) of the Amarillo soil grdup (USDA, 1993). Interpretations 

and correlation on the fluvial deposits for tffi:lJ~rea are based on split spoon samples collected 

during the drilling process. The soils cons,i;§p:of very fine to fine-grained, moderately sorted, 

submature to mature (textural), unconsolidi.h:xl,,,,,,,~gg~us, dark red-brown, clays, silts, and 

sands. Thin to moderately thin layers of caUche ni~t~rial w¢.re interbedded throughout much of 

the samples collected. The sands were contP§~!illm!B.!J.I to subangular grains with varying 

amounts of silts, clays, and calcium carbonire:i(Cittehe)''lnatrial. This description of lithology 

(Figure 12-2) is similiar to the description dt soils given by ~e USDA Draft Soil Survey, 1993. 

The thickness of this particular unit remains unknown, . .4.\W::::J> the fact that boring levels did not 

exceed ten feet. The total thickness of the Og~:U~:::::Ii.f.f.Pation beneath this SWMU is not 

presently known, but regional informatio~t41~1t.iiiii!6nii::"'Cudy County reports have suggested 

thicknesses of approximately 320-400 feet. ... ,.Ntfi:gfQ\}nqwater was encountered while drilling at 

these three borehole locations. The minimum depth\)tttlw.,::!Jigh Plains aquifer is believed to be 
250 feet below ground surface. . ... ,,,,,,.,::: 

12.4.1 

A series of HNU meter readings were 
borehole for the purpose of worker safety. 
to 1.0 ppm (Table 12-3) in the well head. 
head. No positive reading occurred in the Q.~ammg 

Samples were collected from all three 

Target Compound List Volatile Organic 
these analyses. 

12.4.1.1 Borehole 1 

and in the breathing zone of each 
· readings ranging from 0.0 

had no positive readings in the well 
any borehole. 

and at 2.5 feet, and analyzed for 
. Following are the results of 

In the surface sample (CAN038-1941-031A), acetone was detected at 13.0 JLg/kg (Table 12-4). 

This value is an estimate since continuing calibration %D was outside control limits. One TIC 

compound was detected. 
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Depth 
ft. 

0 

2 

4 

6 

8 

10 

8B2J 

-

Borehole 1 

::·.::-:·.::-:·.::-:·.::-:·.::-:·.::-:·.::-:·.::-:·.: 

' ' ' ' ' ' ' ' ' , , , , , , , , 
·, ., -, -, -, ·, ·, -,. 
~ ' ' ' ' ' ' ' ' 
,,,,,,,,, 

' ... ' ... ' ... ' ... ' ... ' ... ' ... ' .. ' 

' ' ' ' ' ' ' ' ' , , , "' , "' , "' 
. - . - - . - . -, ,. "' , , , , , 
' ' ' ' ' ' ' ' ' 

Asphalt 

Gravel 

Sand 

Clay 

Caliche 

Borehole 2 

.. ·.:-:.:.:·::·.:·::·-:·::·.:·::·.:·::·-:·::·.:·::·.:·: 
·: -.·: -:·.": ·:·:: :;:::;:·.:;:·.:::·.:::·.:;:·. 
·.:·.::.:·.::.:·.::.:-.::.:·.::.:·.::.:-.::.:-.::.:·.:· 

~->:~-:--:~-:--:~-:--:~-:--:~-:--:~-:--:~-:-:~-:-: 
' ' ' ' ' ' ' ' ' ::-.:·.::-~·.::-.:· .. ·:·.:·.::·.:·.::-.:·.::-.:·.::-.:·.::-.:·. 

~:-:~:~::~-:-:~ .. --:~ .. --:~-:·:~-::~ .. -: 
' ' ' ' ' ' ' ' ' ::-.:·.::-.:·.::-~·.::-.:·.::-.:·.::-.:·.::-.:·.::·.:·.::-.:·. 

Borehole 3 

LRL Sciences, Inc .. -------..... 

SWMU #38 
STRATIGRAPHIC COLUMN 

CANNON AFB, NEW MEXICO 

Pro'ect: 
Contract No: 
Prepared by: Date: { 0 , -z_ '7 ,C() 

Fig. 12-2 



Table 12-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 38 - Oil/Water Separator No. 194 

DATE: 4/13/93 

0915 0.6 

0920 0.8 

0924 1.0 

0930 0.0 

0944 0.2 

* Model: 101, Type: OVA PID, Make: HNU 

1 

2 

3 

CAN038-1941-031A 
CAN038-1941-032B 
CAN038-1941-831B 

CAN038-1942-031A 
CAN038-1942-032B 

CAN038-1943-031A 
CAN038-1943-032B 

llU 
12U 

llU 
12U 

51 
llU 

1101 

1110 

1116 

1124 

llU 
12U 

11U 
12U 

8J 
llU 

0.0 

0.0 

0.0 

0.0 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 

rejected. 
J estimate U not detected at CRQL 

R = rejected UJ = estimated as non-detect at CRQL 
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At 2.5 feet (CAN038-1941-032B), acetone was detected at 13.0 f'g/kg. The QA/QC field 

duplicate samples were collected at this depth. The QC duplicate, which was analyzed at the 

same lab as the normal sample, contained no target compounds but did contain one TIC 

compound. The QA duplicate, which was analyzed at a different lab than the normal sample, 

contained acetone and methylene chloride. The values for these analytes have been rejected, 

however, due to their presence in nearly all of the samples analyzed at the QA laboratory. 

12.4.1.2 Borehole 2 

In the surface sample no target compoundsl,J~t''';IC compoupds were detected. 

At 2.5 feet (CAN038-1942-032B), acetone iJ.:_!II.liil~!:!~~-0 f'g/kg. This value is an estimate 

since continuing calibration %D was out@de the controE limits. One TIC compound was 

detected. 
:::)\,. 
}~{:~:~:;:;:::::::::: 

12.4.1.3 Borehole 3 

At 2.5 feet, no target compounds or TIC compounds w~~:::jetected. 

12.4.2 BTEX ~ 
In each borehole two samples were collected fo~·'''~TEk:Jm.i!ysis. Samples were collected at 5 

and 10 feet of depth. No BTEX compounds were detecte(flh any of the samples. QA/QC were 

not collected and therefore they were not for ·· 

12.4.3 Priority Metals 

Total metals concentrations, using the RC:ru~J]~:NW,;g}l():;:l~est:::}m~th<xls 

in soils, were determined for the eight 
lead, mercury, selenium, and silver) plus 

collected for priority metals analysis at the 

In the following presentation of metals 

background concentrations are 
investigation, therefore, background corlcent.tatt~)..ns: :w~~¥:=:~~~;u 

Clovis. New Mexico, March 1993 prepared by Wo<xlward-Clyde. For a discussion of 

Woodward-Clydes selection of background values, see Section 1.7. 
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12.4.3.1 Borehole 1 

No priority metals were detected above background in the surface sample. 

At 2.5 feet (CAN038-1941-022B), nickel was detected at 9.2 mg/kg (Table 12-5). Background 
for nickel is 9.0 mg/kg. The QA/QC field duplicate samples were collected at this depth. The 
QC duplicate, which was analyzed at the same lab as the normal sample, contained no priority 
metals above background. The QA duplicate (CAN038-1941-721B), which was analyzed at a 

different lab than the normal sample, conf4.in~ chromium at 13.9 mg/kg and nickel at 10.6 
mg/kg. ::::}}'··· tr ·::: 

The 5 foot sample (CAN038-1941-023C)JiiiBIJ!!!.!IIII at 11.0 mg/kg. This value is an 
estimate since the matrix spike recovery w~ not within corttrol limits. 

·=·=·=·:·. 

12.4.3.2 Borehole 2 

In the surface sample and at 2.5 feet, no detected above background. 

At 5 feet (CAN038-1942-023C), nickel was detected .~k2:~q mg/kg. This value is an estimate 

:70 ::~n:p::::::e::
1

d=~nd. 
12.4.3.3 Borehole 3 .... ,.,,,,,,,,,,,,::ti==:::::=:::::::i:i'!::iJj 

In the surface sample and at 2.5 feet, no 

At 5 feet (CAN038-1943-023C), nickel mg/kg. This value is an estimate 
since matrix spike recovery was not ..... u .. £ ... ,,,,~ 

12.5 Summary 

From the surface to 2.5 feet several detected in one or more of the 

boreholes: acetone, 1, 1, 1-trichloroethane, lQ!ll.ellitt'WlUHilT::=:=J~=~~ compounds. Borehole 1 contained 
nickel and chromium at 2.5 feet. All three nickel at 5 feet. No metals were 
detected above background at 10 feet. 
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(CAD) 

(CCD) 

2 

3 

Table 12-5 

Concentration (mg/kg) of Priority Metals 

SWMU No. 38 - Oil/Water Separator No. 194 

1-021A 0 10.6 UJ 7.6 J 

1-0228 2.5 10.4 UJ 9.2 

1-7218 2.5 13.9 10.6 

1-8218 2.5 10.2 UJ 9 J 

1-023C 5 12.1 UJ 11 J 

1-024D 10 3 UJ 3.7 J 

2-021A 0 6.6 UJ 6.9 J 

2-0228 2.5 9.8 UJ 9 J 

2-023C 5 9.2 UJ 9.7 J 

2-024D 10 8.8 UJ 6.6 J 

3-021A 0 12 UJ 7.3 J 

3-0228 2.5 8.6 UJ 6.2 J 

3-023C 5 11 UJ 10.4 J 

3-024D 10 3.4 UJ 3.9 J 

Duplicate samples (CAD) a (QCD) samples are presented only illhey are different from lhe original sample and not rejected. 

U indicates lhat lhe compound was analyzed Ia, but not detected at Of above !he standard limit. 

J Indicates an estimated value. 

UJ indicates lhe compound was analyzed Ia but not detected. The sample quantification limit a repOf!ed detection limit is an estimated quantity. 

• R indicates lhat lhe data was rejected because of quality control measures 

Boldface lndlcatae • detactlon above the 95% UCL background level 

Only data Ia metals detected above background is presented 

data is described in 



13.0 OIL/WATER SEPARATOR (SWMU NO. 39/SITE NO. 195) 

13.1 SWMU Description 

13 .1.1 Settina: 

Oil/water separator No. 195 is located on the northeast comer of Building 195. The separator 

is a 2-compartment underground unit, including a skimmer, with 584 gallon main compartment 

and a 140 gallon oil compartment. The · · ...... : constructed of concrete. The opening to the 

separator is surrounded on all sides by The driller .. required to penetrate the asphalt 

and restore the surface with a concrete ·.· were selected, in part, to avoid 

underground utilities including: water, lines. Figure 13-1 shows 

the setting and borehole locations. 

13.1.2 History of Use 

Oil/water separator No. 195 has been still in use, receiving washwater 

from aircraft maintenance operations. The and synthetic lubricating 

oils and dirt. The recovered oils are holding tank and the wastewater 

is discharged to the Storm Drainage System flows to .,,,, water Collection Point (SWMU 

No. 95). Historically the separator has served the · ... ,:•:• facility. 

13.1.3 Past Investi2ations 

In 1987-1988 the Tulsa District Corps of Engineers .. : .......... : .. !this and other oil/water separators 

at Cannon AFB. The results of this study were reported·.~ .... ··,·.···.·.·.·.·~=~~~=~ ........ -=~.........,= 
Separators Sampling and Analytical Report, J 1988. 

presence of metals and organics in the 
found in either the influent, effluent or 

naphthalene, 2-methylnaphthalene, 
methylphenol, lead, and other compounds. 

13.1.4 Land Use and Demography 

This SWMU is in an area of the base that 
separator is underground and the area is 

13.2 FIELD INVESTIGATION 

-~ .............. by personnel. However, the 
ren:~tt>V asphalt. 

Drilling and sampling activities at SWMU No.39 began Apri113, 1993 at 1310. The activities, 

as outlined in the FSP (LRL, 1993), consisted of drilling 3 boreholes, collecting 6 surface 

samples, 18 subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. 

Table 13-1 summarizes the field sampling program at SWMU No.39. Table 13-2 summarizes 

the various samples collected and analyses performed. 
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1 

2 

3 

HSA = 
HA = 

Table 13-1. 
Summary of Drilling and Sampling 

SWMU No. 39 - Oil/Water Separator No. 195 

·:w~} E •· trr:~N G~ .. 
I 0 NA/SSS NA NA I 4300.73 I 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

I 0 NA/SSS NA NA 4300.33 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

I 0 NA/SSS CME-75 NA 4300.67 4/14/93 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

L_ 
Hollow Stem Auger SBC = Split Barrel Continuous Sampler 

Hand Auger ss = Split Spoon 
sss = Stainless Steel Spoon 



~=,/•I 
0 

2.5 

5.0 

10.0 

2 0 

2.5 

5.0 

10.0 

Table 13-2. 
Summary of Sampling and Analyses 

SWMU No. 39 - Oil/Water Separator No. 195 

J~~··•········ ··.~~·r;~i-ii $~1·.~-e~~~'· 
CAN039-1951-021 A N SOIL 1345 PM 6010\7000S 

CAN039-1951-031 A N SOIL 1345 TCL VOC 8240 

CAN039-1951-011B N SOIL 1355 BTEX 8020 

CAN039-1951-022B N SOIL 1355 PM 6010\7000S 

CAN039-1951-023C N SOIL 1400 PM 6010\7000S 

CAN039-1951-032C N SOIL 1400 TCL VOC 8240 

CAN039-1951-0 120 N SOIL 1405 BTEX 8020 

CAN039-1951-024D N SOIL 1405 PM 6010\7000S 

CAN039-1952-021 A N SOIL 1430 PM 6010\7000S 

CAN039-1952-031 A N SOIL 1430 TCL VOC 8240 

CAN039-1952-011B N SOIL 1440 BTEX 8020 

CAN039-1952-022B N SOIL 1440 PM 6010\7000S 

CAN039-1952-023C N SOIL 1451 PM 6010\7000S 

CAN039-1952-032C N SOIL 1451 TCL VOC 8240 

CAN039-1952-012D N SOIL 1449 BTEX 8020 

CAN039-1952-024D N SOIL 1449 PM 6010\7000S 



Table 13-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 39 - Oil/Water Separator No. 195 

. ~~;t '; ;~lfJ 
3 0 

2.5 

5.0 

10.0 

·•••·•·•·S~·····)······················•······ IQ ~t.JMIIF;I{ < < .. 

CAN039-1953-021A 
CAN039-1953-031A 

CAN039-1953-011B 
CAN039-1953-022B 

CAN039-1953-023C 
CAN039-1953-032C 
CAN039-1953-821 C 
CAN039-1953-831 C 
CAN039-1953-721 C 
CAN039-1953-731 C 

CAN039-1953-0 120 
CAN039-1953-024D 

CAN039-1950-431Z 
CAN039-1950-321Z 
CAN039-1950-331Z 
CAN039-1950-231Z 
CAN039-1950-621Z 
CAN039-1950-631Z 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene 

ft-BGS = feet below ground surlace 

N = Nonnal soil sample 

PM = Priority metals = 8 TCLP metals + Ni 

TCL-VOC = Target Compound List Volatile Organic Compound 

. ,. . .... .. 

s~~E··••••••·••I•••··~~~ 
N SOIL 
N SOIL 

N SOIL 
N SOIL 

N SOIL 
N SOIL 

QCD SOIL 
QCD SOIL 
QAD SOIL 
QAD SOIL 

N SOIL 
N SOIL 

QC WATER 
QC WATER 
QC WATER 
QC WATER 
QC WATER 
QC WATER 

QAD = 

QCD = 

QC = 

+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. 
TAL Metals = 

1

.· .... · .· 

·s~E>r•···· MUIJ)u} 

1530 PM 6010\7000S 
1530 TCL VOC 8240 

1540 BTEX 8020 

1540 PM 6010\7000S 

1600 PM 6010\7000S 
1600 TCL VOC 8240 

1600 PM 6010\7000S 
1600 TCL VOC 8240 

1600 PM 6010\7000S 

1600 TCL VOC 8240 

1555 BTEX 8020 

1555 PM 6010/7000S 

1415 TCL VOC 8240 

1610 PM 6010\7000S 
1615 TCL VOC 8240 

1620 TCL VOC 8240 

1610 PM 6010\7000S 
1622 TCL VOC 8240 

Duplicate soil sample (analyzed at different laboratory 

from normal samples). 
Duplicate soil sample analyzed at same laboratory as 

normal samples. 
Quality control water sample (ambient blank, trip blank, 

etc.) 
Target analyte list metals 



13.2.1 Samplin& Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if a release from the oil/water separator has occurred particularly 

at the separator/stormwater line joints. All three borehole were moved from their original FSP 

locations due to underground water, sewer, and electric lines. Figure 13-1 shows the borehole 

locations. 

13.2.2 

Three boreholes were drilled at this drilled 7 feet to the southeast of 

the separator. Borehole 2 was drilled 7 .. ""'\'l.'i'!l.i~~=:=~~~ • Borehole 3 was drilled 8 and 

half feet northwest of the separator. aavanc:ea:==to depth of 10 feet. Samples were 

collected at the surface, 2.5, 5 and 10 . Surface samples were collected with a 

stainless steel trowel and subsurface collected with a split barrel continuous 

sampler. Samples were collected at · locations. No composite samples were 

taken. Samples were analyzed for BTEX, TCL VOL. Duplicates, rinsate 

blanks, ambient blanks and · · also submitted to the laboratory 

for this SWMU. 

13.3 Physical Characteristics ,,:·=/]!!: 

This section provides a discussion of the su~e, groundwater, soils, and geology 

at the No.195 oil/water separator based on a'.'fe\li~w,._p(jnformation from previous investigations 

at Cannon AFB and from the lithologic descrlptt&.§,,,,,,,,gf split spoon samples from this 

investigation. 

13.3.1 Surface Water Drainaee 

A topographic/ surface drainage map in u.u"'' .. "'-'""' 

Records Search, August 1983 prepared by 
in the vicinity of SWMU No. 39 enters "'"''''u"'''"' 
Stormwater Collection Point (SWMU No. 
located east of the sewage lagoons. 

13.3.2 Groundwater 

···:·:::::::::: 

.. v .. ""'''"'" Installation Restoration Program 
that the surface water drainage 

drainage system and flows to the 
is a stormwater collection ditch 

Depth to groundwater at Cannon AFB feet or greater. Groundwater 

recharge rates for the High Plains Cannon. is located are typically low. 

Localized recharge rates for Curry County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 

1987 DRASTIC reports recharge rates of 1 in/yr. Section 1.0 of this report includes a discussion 

of groundwater hydrology for the High Plains and Cannon AFB. 
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13.3.3 Soils and Geoloey 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 
described as a fine sandy loam (Ab) of the Amarillo soil group (USDA draft "Soil Survey" 
1993). Interpretations and correlation on the fluvial deposits for this area are based on split 

spoon samples collected during the drilling process. The soils consist of very fine to fine
grained, moderate to well sorted, submature to mature (textural), unconsolidated, calcareous, 
red to brown, clays, silts, and sands. Thiq,ij;),,,:moderately thin layers and nodules of caliche 

material were interbedded throughout much:qlthe samples cqllected. The sands were comprised 
of angular to subangular grains with varymg,,:,:ij;@~·?:HRt§'<9fJ§ilts, clays, and calcium carbonate 
(caliche) material. This description of lithqlj){:!ffifjij[~i!i:J~t2) is similiar to the description of 
soils given by the USDA Draft Soil Survey~::::J993. The thickness of this particular unit remains 

unknown, due to the fact that boring levelS:!i!&!~tJlOt exceed ten feet. The total thickness of the 
Ogallala Formation beneath this SWMU is qq~::presently known, but regional information based 
on Curry County reports have suggested!:!i!thiclm~~,, of approximately 320-400 feet. No 
groundwater was encountered while drilling at th,., .. three _:porehole locations. The minimum 

depth of the High Plains aquifer is reporte<J.::=:m:=:~:::lfmt.r::=:man 250 feet below ground surface. 
i'}':i'ffffffff'''''}''''}'f'}}t::::::::: 

13.4 Nature and Extent of Contaminatibn 

~~:es of H;;•:::r ::i:s :~::~and in fue breafuillg rone of each 
borehole for the purpose of worker safety. BorehoieJt:f!::::~:j:J>ositive readings ranging from 0.0 

to 0.2 ppm {Table 13-3) in the well head. Boreholes 2 readings ranged from 0.0 to 21.0 ppm 
and borehole 3 ranged from 0.0 to 0.6 ppm ill: .. ~~e well . No positive reading occurred in 
the breathing zone at any borehole. ..,_,.,,,, .. ,. 

Samples were collected from all three ooreno11es, 
Target Compound List Volatile Organic '-'~~":4-~ 
these analyses. 
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Depth 
ft. 
0 

2 

4 

6 

8 

10 

-E 

Borehole 1 

-:· . .-· .. :· . .-· .. :· ... · .. :· . .-· .. :· ... · .. :· . .-· .. :· . .-· .. :· . .-· .. :-..-·. 

' ' ' ' ' ' ' ' ' 
0 '· '· '· '· '· '· '· '· ·:·:.::-:.-·:·:.-·:·:.::·:.-·:·:.-·:-:.-·:·:.-·:·:: 

<I <I <II <I I <I I, , I <I , 

·' ·' ·' ·' ·' ·' ·' ·' ·' :-:.·::-:.-::-:.-::-:.-::-:.-::-:.-::-:.-::-:.-::-:.-: 

, , , ,•,•,•,•,, 
'~'~'~'~'~'~'~'~' 

., ., ., , , , , ., 
' ' ' ' " ' ' ' ' 

' ' ' ' ' ' ' ' ' , , , , , , , , 
, , , , , , , , 

' ' ' ' ' ' ' ' ' 

Asphalt 

Gravel 

Sand 

Clay 

Caliche 

Borehole 2 

-~~~~~-~~-~~-~~-~~-~~-~~:· 
~-~-~-~-~-~-~-~-~-

:·.:·::·-:·::·-:·::·.:·:.:.:-:.:.:·::·-:·::·-:·:.:.:-: 

If. II 
' ' ' ' ' ' ' ' ' ~ , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , / 

' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' ' I· f. t· f. I· t· f. I· I· 

Borehole 3 

-::·.:·::·-:-:.-·.:·::·.:·:.:.:-::·.:·:.:.:-:.-·.:·::·-: 

.. · .. :· . .-· .. :·-:·.-:· ... · .. :·.;· .. ~ ... · .. :·.;·.-:·.;·.-:· ... · .. :·. 
·: .... :·::·.:·::·.:·::·.:·: .... :·::·.:·::·.:·::·.:·::·.: 

·.-::-:.-::-:.-::-:.-::-:.-::-:.-::-:.::-:.-::-:.-::·. 

·::·-:·::·-:·::· .. ··: .... :·::·-:·::::·::".:·::·.:·: .... : 

-.,.,.,., .,-.,-.,-.,-., 
" " " ' " ' " ' 

' ' ' ' ' ' ' ' ~ , , , , , , , , 
' " ' ' ' " " " , , , , , , , , , 
' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' , , , , , , , , , 
' ' ' ' ' ' ' ' , , , , , , , , , 
,',',',',',',',', 

LRL Sciences, Inc.-------........ 

SWMU #39 
STRATIGRAPHIC COLUMN 

CANNON AFB, NEW MEXICO 

Pro·ect: Cannon AFB RFI 
Contract No: DACA47 -93-C-009 

Prepared by: Date: 10 .-t< .. ~J 
Fig. 13-2 



Table 13-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 39 - Oil/Water Separator No. 195 

DATE: 4/13/93 

1340 

1345 

1402 

0.0 

0.0 
0.2 

* Model: 101, Type: OVA PID, Make: HNU 

1 

2 

3 

CAN039-1951-031A 
CAN039-1951-032C 

CAN039-1952-031A 
CAN039-1952-032C 

CAN039-1953-031 A 
CAN039-1953-032C 
CAN039-1953-831 C 

Duplicate samples or laboratory repeat samples are 

not rejected. 
J estimate 
R = rejected 

176 

1528 

1537 

1547 

1555 

R 
R 

51 
38 

lOU 
9J 

llU (QCD) 

12J 

0.4 

0.0 
0.0 
0.6 

12U 

lOU 
12U 

lOU 
12U 

different from the original sample and 

U detected at CRQL 
UJ = estimated as non-<ietect at CRQL 

QCD = duplicate analyzed at the same laboratory 

as the normal sample. 



13.4.1.1 Borehole 1 

In the surface sample (CAN039-1951-031A), toluene was detected at 12.0 p.g/kg. This value is 

an estimate since internal standard recoveries were outside QC limits. Methylene chloride was 

detected but due to its presence in the blank, was considered a non-detect. Acetone was detected 

also but rejected due to contaminant co-elution. No TIC compounds were detected. 

At 5 feet, methylene chloride was detected but due to its presence in the blank, was considered 

a non-detect. Acetone was detected also bY:k:f~jected due to contaminant co-elution. No TIC 

compounds were detected. :::=t===·· 
_:_:::{:::::::::::;:;: .. :;:;:;:;::·:·:;:;:;::::·'···=··):: 

13.4. 1. 2 Borehole 2 iij!:::::::::::::::::::::::::i!:··_: .. ::::i_:,::::=:::i:i,!:i:::::::::::::jj':j·_j!JJJJ! 

In the surface sample (CAN039-1952-031Al~\if:etone was detected below the CRQL. No TIC 

compounds were detected. /i{(===· 

At 5 feet (CAN039-1952-032C), acetone wl d;~:s-===;t 38}0 p.g/kg. No TIC compounds were 

detected. ~ 

13.4.1.3 Borehole 3 :::: 

In the surface sample, no target compounds or .T!Qt~elll,nds were detected. 

At 5 feet (CAN039-1953-032C), acetone w':~::!!~l::::,~~·:lo: the CRQL. The QA/QC duplicate 

samples were collected at this depth. The QC dupiititd~:::::Wb.lth was analyzed at the same lab as 

the normal sample, contained no target compounds or TIC .. cdfupounds. The QA duplicate, which 

was analyzed at a different lab than the normal sample, acetone, methylene chloride 

and 2-butanone. Methylene chloride and all of the samples analyzed at 

the QA lab and were therefore rejected as 2-butanone, a common laboratory 

contaminant, did not occur in any of at the QC laboratory and was 

therefore rejected in the QA laboratory 

13.4.2 BTEX 

In each borehole two samples were 
and 10 feet of depth. No BTEX connpo1un<ts 

samples were not collected and therefore 

13.4.3 Priority Metals 

Samples were collected at 2.5 
rt<»t•"'""t'i~rt in any of the samples. QA/QC 

for BTEX. 

Total metals concentrations, using the RCRA SW -846 test methods for the analysis of metals 

in soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, 

lead, mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were 

collected for priority metals analysis at the surface, 2.5, 5, and 10 feet. 
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In the following presentation of metals results, only metals concentrations in excess of 

background concentrations are presented. No background data was collected for this 

investigation, therefore, background concentrations were taken from Concentrations of Selected 

Naturally Occurrine Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 

Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 

Woodward-Clydes background data see Section 1.7. 

13.4.3.1 Borehole 1 
···.·.·.·.·:-:-:-:=:-·· 

No priority metals were detected above baqJk;~und in the ~prface sample or at 2.5 feet. 

At 5 feet (CAN039-1951-023C), lead Jj!j!i!il~~~l[::::ll¢.:,j':ietected at 163 and 9.32 mg/kg, 

respectively (Table 13-5). The value for l~d is an estirriite since laboratory control sample 

recoveries were not within control limits. Bl:k&round for lead is 25.8 mg/kg and for nickel, 9.0 

mg/kg. ::::::::::::':':':'='='=== 
i1ilit:·· 

No priority metals were detected above baq~gr~~rl~::::[t'io f¢.et. 

13.4. 3. 2 Borehole 2 1111111-i·.=i=.,j!;j.;!t!·'· .. ,:!=''!./!j.j!j.!ij···!·!i!!!-··!:!·!i.!!i!!j//llllili!l 

~r ~=~: 

In the surface sample, no priority metals were detecteq.,,~e background. 

At 2.5 feet (CAN039-1952-022B), nickel wM.::::I¢t~~~j~ji~~!:::~:~7 mg/kg. 

At 5 feet (CAN039-1952-023C), lead was··=::~:~:=::=ai:=:&7.,~Q mg/kg. This value is an estimate 

since laboratory control sample recoveries were not withirt\tontrol limits. 

At 10 feet, no priority metal were detected 

13.4.3.3 Borehole 3 

In the surface sample, no priority metals 

1 mg/kg. 

At 5 feet, no priority metals were The QA/QC field duplicate 

samples were collected at this depth. 'L.L"1c> .. u• .. r;;,-1953-821C), which was 

analyzed at the same lab as the normal nickel at 10.2 mg/kg. The QA 

duplicate (CAN039-1953-721C), which analyzed at a •=t+•'""~nt lab than the normal sample, 

contained chromium at 14.9 mg/kg and nickel at 11.8 mg/kg. 

At 10 feet (CAN039-1953-024D), barium was detected at 2,200 mg/kg. This value is an estimate 

since matrix spike recovery was not within control limits. 
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2 

3 

(CAD) 

(CCD) 

1-021A 0 341 

1-0228 2.5 61.5 

1-023C 5 69.7 

1-024D 10 530 

2-02lA 0 464 

2-0228 2.5 79.8 

2-023C 5 66.4 

2-024D 10 187 

3-021A 0 589 

3-0228 2.5 79.1 

3-023C 5 93.2 

3-721C 5 113 

3-821C 5 102 

3-024D 10 I 2200 

J 
J 

J 
J 

J 
J 

J 
J 

J 
J 

J 

J 

J 

Table 13-5 

Concentration (mg/kg) of Priority Metals 

SWMU No. 39 - Oil Water Separator No. 195 

6.4 J 5.2 

9.9 J 8.1 

10.2 J 163 

3.6 J 4.2 

10.5 J 4.2 

12.5 J 6.7 

8.8 J 52 

4.9 J 5.2 

10.9 J 5.5 

11.8 J 7.5 

9.9 J 8.4 

14.1 9 

11.2 J 9.1 

3.7 J 3.6 

Duplicate samples (CAD) or (CCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 

J indicates an estimated value. 

J 
J 
J 
J 

J 
J 
J 
J 

J 
J 

J 

J 

J 

UJ Indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

• R indicates that the data was rejected because of quality control measures 

Boldt.ce lndlc•te• • d•tecllon •bon the 95" UCL b•ckground level 

Only data for metals detected above background Is presented 

data is described In Section 17.0. 

5.6 

8~ 

1.3 

5.2 

4.3 

1.7 

8.7 

5.2 

5.5 

1.1 

8.5 

11.11 

10.2 

4.3 



13.4.4 Summary 

Organic compounds were detected at the surface in boreholes 1 and 2 and were detected at 5 feet 

in boreholes 2 and 3. Nickel occurred at 2.5 feet in boreholes 2 and 3. All three boreholes 

contained metals at 5 feet including: nickel, lead, and chromium. Barium was detected at 10 feet 

only in borehole 3. 
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14.0 ABOVEGROUND & UNDERGROUND STORAGE TANKS 
(SWMU NO. 48A&B/SITE UST) 

14.1 SWMU Description 

14.1.1 Settin& 

SWMU No. 48A is the previous location of a 20,000 gallon underground storage tank, removed 

in December 1988. SWMU No. 48B is mtt;P.f~VlO\ 
storage tank of steel construction, rPnnrh•n 

located adjacent to each other within a 
Torch streets. The area was recently paved 
penetrate asphalt and restore the surface 
in part, by using HNU meter. Figure 14-v····,·SJ· t~ov~s 

14.1.2 Historv of Use 

This SWMU was active from .,...,.,.,. .. ,...~·~1'~···-·-~ 
1941 to 1965 and used as waste oil 
received waste oils, spent solvents, paint 
storage tank served as an overflow tank for the 

······'' ::.::':: .. : It was used as a gas station from 
···':·:.·:~)'''''''\{'.,,,.,.,,. . The underground storage tank 

rPr,t\VP•rPrl fuelS, and the above ground 
td~:r.~~!~ld tank. The spent products were 

~ .. ,,.v£. Both tanks and associated stored in the tanks and were periodically 
piping have been removed. ::t:::::l:::::::::;=!l!!.'i!!.::::::j:::::::::m·,'·-="' 

14.1.3 Past Investieation 

No data from previous investigations are 

:~:·:WMU is in an area of the base that· ~-"')'''~/ 
the tanks have been removed and the area ·. 

14.2 Field Investigation 

Drilling and sampling activities at SWMU ...... ,. ......... L,> 

activities, as outlined in the FSP (LRL, 1 
surface samples, 40 subsurface samples, 
samples. Table 14-1 summarizes the field 
summarizes the various samples collected and analyses performed. 
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Elevation 

4300.70 

4300.90 

48A-3 4300.74 

48B-1 4300.63 

48 B-2 4301.06 

t 
A-Borehole 

LRL Sciences, Inc. 

SWMU #48 A & B 

EWMEXICO CANNON AFB, N 

Cannon AFB RFI 

Contract No: Date: I\- S" , '1) 

Prepared by: lLL~ Fig. 14-1 



(48A) 

1 

2 

Table 14-1. 
Summary of Drilling and Sampling 

SWMU No. 48A&B- UST 

.Jf.itra· ••• E~~o: 
0 NA/SSS NA NA 

5.0 HSA/SBC CME-75 8.0 4300.70 

10.0 HSA/SS CME-75 8.0 

20.0 HSA/SS CME-75 8.0 

30.0 HSA/SS CME-75 8.0 

0 NA/SSS NA NA 4300.90 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SS CME-75 8.0 

20.0 HSA/SS CME-75 8.0 

30.0 HSA/SS CME-75 8.0 

4/15/93 

4/15/93 



Table 14-1. (Concluded) 
Summary of Drilling and Sampling 

SWMU No. 48A&B - UST 

UZ~~i····· & ~~?,.I:N~~I~f~ 

HSA 
HA 

3 

(48B) 

1 

2 

0 
5.0 

10.0 

20.0 

30.0 

0 
5.0 

10.0 

20.0 

30.0 

0 
5.0 

10.0 

20.0 

30.0 

Hollow Stem Auger 
Hand Auger 

NA/SSS 

HSA/SS 

HSA/SS 

HSA/SS 

HSA/SS 

NA/SSS 

HSA/SBC 

HSA/SS 

HSA/SS 

HSA/SS 

NA/SSS 

HSA/SBC 

HSA/SS 

HSA/SS 

HSA/SS 

NA 

CME-75 

CME-75 

CME-75 

CME-75 

NA 

CME-75 

CME-75 

CME-75 

CME-75 

NA 

CME-75 

CME-75 

CME-75 

CME-75 

SBC 
ss 
sss 

NA 4300.74 

8.0 
8.0 
8.0 
8.0 

NA 4300.63 

8.0 
8.0 
8.0 
8.0 

NA 4301.06 

8.0 
8.0 
8.0 
8.0 

Split Barrel Continuous Sampler 

Split Spoon 
Stainless Steel Spoon 

4/15/93 

4/16/93 

4/16/93 



Table 14-2. 
Summary of Sampling and Analyses 

SWMU No. 48A and B 
Underground Oil Storage Tank - 48A 

=~.,~m: ··~=-··· 't~='itt~:·· ~•Ira i~'t 
1 0 CAN48A-UST1-021A N SOIL 0925 

CAN48A-UST1-031A N SOIL 0925 

5.0 CAN48A-UST1-022C N SOIL 0940 

CAN48A-UST1-032C N SOIL 0935 
CAN48A-UST1-821 C QCD SOIL 0940 
CAN48A-UST1-831C QCD SOIL 0935 
CAN48A-UST1-721C QAD SOIL 0940 
CAN48A-UST1-731C QAC SOIL 0935 

10.0 CAN48A-UST1-011D N SOIL 0945 
CAN48A-UST1-023D N SOIL 0945 

20.0 CAN48A-UST1-012F N SOIL 1000 
CAN48A-UST1-024F N SOIL 1000 

30.0 CAN48A-UST1-013G N SOIL 1025 

CAN48A-UST1-025G N SOIL 1025 



Table 14-2. (Continued) 
Summary of Sampling and Analyses 

SWMU No. 48A and B 
Underground Oil Storage Tank - 48A 

'.~~<. <~$~.. ····~~mt · <~=;; •··· - ··~n~ 

2 0 CAN48A-UST2-021A N SOIL 1110 PM 6010/7000S 

CAN48A-UST2-031A N SOIL 1110 TCL VOC 8240 

5.0 CAN48A -UST2-022C N SOIL 1115 PM 601017000S 

CAN48A-UST2-032C N SOIL 1115 TCL VOC 8240 

10.0 CAN48A-UST2-011D N SOIL 1125 BTEX 8020 

CAN48A-UST2-023D N SOIL 1125 PM 6010/7000S 

20.0 CAN48A-UST2-012F N SOIL 1155 BTEX 8020 

CAN48A-UST2-024F N SOIL 1155 PM 6010/7000S 

30.0 CAN48A-UST2-013G N SOIL 1245 BTEX 8020 

CAN48A-UST2-025G N SOIL 1245 PM 6010/7000S 

3 0 CAN48A-UST3-021A N SOIL 1430 PM 6010/7000S 

CAN48A-UST3-031A N SOIL 1430 TCL VOC 8240 

5.0 CAN48A-UST3-022C N SOIL 1440 PM 6010/7000S 

CAN48A-UST3-032C N SOIL 1440 TCL VOC 8240 

10.0 CAN48A-UST3-011D N SOIL 1450 BTEX 8020 

CAN48A-UST3-023D N SOIL 1450 PM 6010/7000S 

20.0 CAN48A-UST3-012F N SOIL 1510 BTEX 8020 

CAN48A-UST3-024F N SOIL 1510 PM 6010/7000S 

30.0 CAN48A-UST3-013G N SOIL 1550 BTEX 8020 

CAN48A-UST3-025G N SOIL 1550 PM 6010/7000S 



Table 14-2. (Continued) 
Summary of Drilling and Sampling 

SWMU No. 48A and B 
Above Ground Overflow Capacity Tank - 48B 

~v'.iE.::,,,; ~~k ... ~·· '~ ~~ :=\ 11\ ··~ Hlf-11 :~·: 

1 I . 0 CAN48B-UST1-021A N SOIL 0840 PM 601017000S 

CAN48B-UST1-031A N SOIL 0840 TCL VOC 8240 

5.0 CAN48B-UST1-022C N SOIL 0850 PM 6010/7000S 

CAN48B-UST1-032C N SOIL 0850 TCL VOC 8240 

10.0 CAN48B-UST1-011D N SOIL 0910 BTEX 8020 

CAN48B-UST 1-0230 N SOIL 0910 PM 6010/7000S 

20.0 CAN48B-UST1-012F N SOIL 0940 BTEX 8020 

CAN48B-UST1-024F N SOIL 0940 PM 601017000S 

30.0 CAN48B-UST1-013G N SOIL 1010 BTEX 8020 

CAN48B-UST1-025G N SOIL 1010 PM 6010/7000S 

2 0 CAN48B-UST2-021A N SOIL 1110 PM 6010/7000S 

CAN48B-UST2-031A N SOIL 1110 TCL VOC 8240 

5.0 CAN48B-UST2-022C N SOIL 1115 PM 6010/7000S 

CAN48B-UST2-032C N SOIL 1115 TCL VOC 8240 

CAN48B-UST2-821 C QCD SOIL 1130 PM 6010/7000S 

CAN48B-UST2-831C QCD SOIL 1125 TCL VOC 8240 

CAN48B-UST2-721 C QAD SOIL 1130 PM 601017000S 

CAN48B-UST2-731 C QAD SOIL 1125 TCL VOC 8240 

10.0 CAN48B-UST2-011D N SOIL 1125 BTEX 8020 

CAN48B-UST2-023D N SOIL 1125 PM 6010/7000S 



Table 14-2. (Concluded) 
Summary of Drilling and Sampling 

SWMU No. 48A and B 

Above Ground Overflow Capacity Tank - 48B 

I = iE >1: E ~s,~~ .. I (1?
1

;\•~:l {~~ :1 .. 
1 ·.~ }!MI>~D 

2 I 20.0 I CAN48B-UST2-012F N SOIL 1155 BTEX 8020 

CAN48B-UST2-024F N SOIL 1155 PM 6010/7000S 

30.0 I CAN48B-UST2-013G N SOIL 1245 BTEX 8020 

CAN48B-UST2-025G N SOIL 1245 PM 6010/7000S 

CAN48C-UST0-431Z QC WATER 1545 TCL VOC 8240 

CAN48C-UST0-321Z QC WATER 1250 PM 6010/7000S 

CAN48C-UST0-331Z QC WATER 1245 TCL VOC 8240 

CAN48C-UST0-231Z QC WATER 1245 TCL VOC 8240 

CAN48C-UST0-621Z QC WATER 1250 PM 6010/7000S 

CAN48C-UST0-631Z QC WATER 1245 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratoty 

ft-BGS = feet below ground surface from nonnalsamples). 

N = Normal soil sample QCD = Duplicate soil sample analyzed at same laboratoty as 

PM = Priority metals = 8 TCLP metals + Ni normal samples. 

TCL VOC = Target Compound List Volatile Organic Compound QC = Quality control water sample (ambient blank, trip blank, 

+ = Metals analyzed using the 7000 Series include: mercuty, selenium, and arsenic. etc.) 
TAL Metals = Target analyte list metals 



14.2.1 Samplin& Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if a release from the aboveground and underground tanks has 

occurred. The two boreholes originally intended to be drilled in the former tank locations were 

moved since it was determined that the concrete tank foundations had not been removed. The 

remaining borehole site selections were based, in part, on readings from the HNU meter. 

Figure 14-1 shows the borehole locations. 

14.2.2 Surface and Subsurface So0':::t:;estigation ::: 
::·:·: .. 
;:::: .............. · 

Five boreholes were drilled at this SWMU. i_if.ltlltl,_:~:j_J:(,II) was northeast of the general area 

where both tanks occurred. Borehole 2 (4S~) was southeast of the SWMU. Borehole 3 (48A) 

was drilled southwest of the SWMU. Both.le 1 (48B) was drilled north of the area and 

borehole 2 ( 48B) was drill southeast of the ~M{MU. Drilling was advanced to a depth of 30 feet. 

Samples were collected at the surface, 5, f.p·, ZQ,,,J~,Q.(.:!:,:,,JO feet of depth. Surface samples were 

collected using a stainless steel trowel. Sub~prface'''¥.Hnples ~ 10 feet were collected with a split 

barrel continuous sampler. Subsurface san!Jllmfil.t:::;.~Uimlfi::::lo feet were collected with a split 

spoon sampler. Samples were collected at 4~icRffiflleptHsiiij(l locations. No composite samples 

were taken. Samples were analyzed forBTEX, TAL metals, pyanide and TCL VOC. Duplicates, 

rinsate blanks, ambient blanks and decontamination w~~::::iamples were also submitted to the 

laboratory for this SWMU. ~ 

:: =::i:::s7~::on of~ surf::~~e, groundwarer, and soils and 
geology at this aboveground and underground site on a review of information from 

previous investigations at Cannon AFB descriptions of split barrel 

continuous sample and split spoon samples :f#iiffi:qf.tU~=4ri~ 

14.3.1 Surface Water Draina&e 

A topographic/surface drainage map in au ............ ,.. Installation Restoration Program 

Records Search, August 1983 prepared by li!l,l~l~llll~~~~~t~es that the surface water drainage 

in the vicinity of SWMU No. 48A&B water drainage system and flows 

to the Stormwater Collection Point No. 95 is a stormwater collection 

ditch located east of the sewage lagoons. 

14.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 

recharge rates for the High Plains Region where Cannon AFB is located are typically low. 

Localized recharge rates for Curry County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 

1987 DRASTIC reports recharge rates of 1 in/yr. Section 1.0 ofthis report includes a discussion 

of groundwater hydrology for the High Plains and Cannon AFB. 
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14.3.3 Soils and Geoloe;y 

14.3.3.1 48A 

The near surface (upper thirty feet) stratigraphy in the area surrounding the underground waste 

oil tank consist of Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The 

soils have been described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). 

Interpretations and correlation on the fluvial deposits for this area are based on split spoon 

samples collected during the drilling soils consist of very fine to fine-grained, 

moderate to well sorted, submature to ·(textural), solidated, calcareous, light grey 

to red, clays, silts, and sands. Thin to · and nodules of caliche material 

were interbedded throughout much of the . The sands were comprised of 

angular to subangular grains with ··=. amounts of clays, and calcium carbonate 

(caliche) material. This description of (Figure 14-2) is similiar to the description of 

soils given by the USDA Draft Soil Surveuti993. The thickness of this particular unit remains 

unknown, due to the fact that boring levels g1d n.Qh~!~ thirty feet. The total thickness of the 

Ogallala Formation beneath the oil tank is qpt presa.ihy knqWn, but regional information based 

on Curry County reports have suggestedi[i:i!ltl.¢.1!1J~@::Qt[ii!!~pproximately 320-400 feet. No 

groundwater was encountered while drilling!faF'lnese=:=itfire8.'!j[~orehole locations. The minimum 

depth of the High Plains aquifer is reported' to be greater tlj~ 250 feet below ground surface. 

:::~ .::: (upper tlrirty feet) stratig~ surroun&ng the overflow capacicy 

tank consist of Tertiary Miocene to Pliocene fluv131'''liepg§.!ts of the Ogallala Formation. The 

soils have been described as a fine sandy loam (Ab) of ili(i Amarillo soil group (USDA draft 

"Soil Survey" 1993). Interpretations and correlation on fluvial deposits for this area are 

based on split spoon samples collected · The soils consist of very fine 

to fine-grained, well sorted, submature to unconsolidated, calcareous, reddish 

brown, clays, silts, and sand. Thin to layers of caliche material were 

interbedded throughout much of the sands were comprised of angular 

to subangular grains with varying and calcium carbonate (caliche) 

material. This description of lithology to the description of soils given 

by the USDA Draft Soil Survey, 1993. The particular unit remains unknown, 

due to the fact that boring levels did not The total thickness of the Ogallala 

Formation beneath the overflow capacity known, but regional information 

based on Curry County reports have approximately 320-400 feet. No 

groundwater was encountered while locations. The minimum 

depth of the High Plains aquifer is ground surface. 
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14.4 Nature and Extent of Contamination 

14.4.1 Volatile Or~:anic Compounds 

A series of HNU meter readings were taken in the well head and in the breathing zone for each 

borehole for worker safety purposes. Well head reading were positive for all boreholes. 

Boreholes 1 and 2 had the highest readings ranging from 0.4 to 225 ppm (Table 14-3). Breathing 

zone readings in borehole 2 reached 8 ppm. Due to the high HNU readings for boreholes 1 and 

2, modified level C personal protection wa~""~ployed in the immediate area of the boreholes. 
{~{::::··· 

T~~!!i:':l~!i~!i!i!f!if'}}:!:i!!!!f!:::.:!· 
HNU Meter* Readings::::(P.PM):iin:i:BOfegole Headspace 

SWMt)!::::No. 48A & B =::: 

Underground and Abdve,, Ground Storage Tanks 

0923 0.4 1430 4.0 

0928 0.4 1433 0.0 

0934 225 1443 0.0 

0936 125 1450 0.4 

0940 8 1145 1459 0.0 

1212 1524 0.0 

1218 1532 0.0 
1550 0.0 

(48B) 
0838 2.6 

0845 1.2 

0906 0.4 

0913 0.2 

0917 0.1 0.0 

0945 0.4 1220 0.0 
1230 0.0 

* Model: 101, Type: OVA PID, Make: HNU 
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Samples were collected from all five boreholes, at the surface and at 5 feet, and analyzed for 

Target Compound List Volatile Organic Compounds (TCL VOC). Following are the results of 

these analyses: 

14.4.1.1 Borehole 1 (48A) 

No target compounds were detected in the surface sample. TIC compounds were detected. 

In the 5 foot sample and in a repeat sample, all data was rejected since internal 

standard recovery was outside control .l.lllll.li+J, The QA/QC · samples were collected at 

this depth. The results for the QC since internal standard recovery 

was outside control limits. In the QA was detected but rejected since 

nearly all, the samples at the QA lab "v'J'~l~.'""' 

14.4.1.2 Borehole 2 (48Al 

In the surface sample and at 5 feet, no 
detected in both. 

detected. TIC compounds were 

14.4.1.3 Borehole 3 (48A) 

In the surface sample and at S feet, no target co~re de1ected. TIC compounds were 

detected in the surface sample. :,,,:::::::::j,::(!:!\:\i\1\::,ij::::,::::::::}#{jjjj:::::·:··· r: 
.. :::\r:::::\:··· ~r . 

14.4.1.4 Borehole 1 (48B) <::::::::::::;::::::::)::: 

In the surface sample, acetone was detected but rejected 

other target analyte was detected. TIC weJrj:::~~~~~~,;:::l:[[[[[iiii:i::!!i!ii::::::::::: 

At 5 feet (CAN48B-UST1-032C), 
compounds were detected. 

14.4.1.5 Borehole 2 (48B) 

to co-elution of contaminants. No 

detected at 37 f'g/kg. No TIC 

In the surface sample (CAN48B-UST2-03 
Acetone was detected at 110 l'g/kg. Xylene 

,.,:""'-"' ... " .............. was detected at 150 f'g/kg. 
aet1ectt!U at 75 f'g/kg. TIC compounds were 

detected. 

At 5 feet (CAN48B-UST2-032C), chloride acetone were detected at 32 and 

33 f'g/kg, respectively. No TIC compounds were detected. QA/QC duplicates were collected at 

this depth. The QC duplicate (CAN48B-UST2-831C), which was analyzed at the same lab as 

the normal sample, contained methylene chloride and acetone at 36 and 39 f'g/kg, respectively. 

The QA duplicate, which was analyzed at a different laboratory, contained methylene chloride 

and acetone, however, since all, or nearly all, the samples at the QA laboratory contained these 

compounds, they were rejected as laboratory contaminants. 
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14.4.2 BTEX 

In each borehole three samples were collected for BTEX analysis. Samples were collected at 10, 

20, and 30 feet of depth. QA/QA field duplicates were not collected for BTEX analysis. 

Following are the results of these analyses: 

14.4.2.1 Borehole 1 (48A) 

At 10 feet (CAN48A-UST1-011D), 
detected at 110 ~-tg/kg. 

14.4.2.2 Borehole 2 (48A) 

was detected at 20 J,tg/kg. Xylenes were 

tomtene WW:h=:9~~~;tea at 1200 ~-tg/kg, ethylbenzene was 
®tC~teCII~U .J.wv''-'"' J,tg/kg. 

At 20 feet (CAN48A-UST2-012F), 
detected at 100,000 J,tg/kg. 

;:.:~2~:1·=~= c(:::unds wae de~ 
- - :.:.::::::::~:::::;:;.;. {~ ····:·.;.;:;:;:;:;., .f 

At 10, 20 and 30 feet, no BTEX compounds were de~:;~cif]: 
;.· 

14.4.2.4 Borehole 1 (48B) 

No BTEX compounds were detected at 10 '"'=' 

14.4.2.5 Borehole 2 (48B) 
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Table 14-4. 
Concentration (J.Lg/kg) of Volatile Organic Compounds 

SWMU No. 48A and 48B 
Underground Waste Oil Tank (48A) 

Above Ground Overflow Capacity Tank (48B) 

CAN48A-UST1-031A llU 
CAN48A-UST1-032C R 

CAN48A-UST2-031A llU 

CAN48A-UST2-032C 12U 

CAN48A-UST3-031A llU 

CAN48A-UST3-032C llU 

CAN48B-UST1-031A 12U 

CAN48B-UST1-032C 12U 

CAN48B-UST2-031A 75 

CAN48B-UST2-032C 12U 

CAN48B-UST2-831 C 

llU 
-R 

llU 
20U 

14U 
15U 

12U 
37 

150 
32 

36 (QCD) 

Duplicate samples or laboratory repeat samples are from the original sample and not 

rejected. 
J estimate at CRQL 

R = rejected as non-detect at CRQL 
analyzed at the same laboratory as the 

sample. 
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Table 14-5. 
Concentration (J.tg/kg) of BTEX 

SWMU No. 48A & B 
Underground Waste Oil Tank (48A) 

Above Ground Overflow Capacity Tank (48B) 

CAN48A-UST1-011D 10.0 lOU 

CAN48A-UST1-012F 20.0 2U 

CAN48A-UST1-013G 30.0 2U 

CAN48A-UST2-011D 10.0 1200 

CAN48A-UST2-012F 20.0 10000U 

CAN48A-UST2-013G 30.0 2U 

CAN48A-UST3-011D 10.0 2U 

CAN48A-UST3-012F 20.0 2U 

CAN48A-UST3-013G 30.0 2U 

CAN48B-UST1-011D 10.0 2U 

CAN48B-UST1-012F 20.0 2U 

CAN48B-UST1-013G 30.0 2U 

CAN48B-UST2-011D 10.0 2U 

CAN48B-UST2-012F 20.0 2U 

CAN48B-UST2-013G 30.0 2U 

110 
2U 
2U 

32000 
100000 

2U 

2U 
2U 
2U 

2U 
2U 
2U 

2U 
2U 
2U 

Duplicate samples or laboratory repeat samples are 

rejected. 
J = estimate at CRQL 

R = rejected as non-detect at CRQL 
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2U 
2U 

37400 
116000 

2U 

2U 
2U 
2U 

2U 
2U 
2U 

2U 
2U 
2U 



14.4.3 Tar2et Analyte List (TALl Metals 

In the following presentation of metals results, only metals concentrations in excess of 

background concentrations are presented. No background data was collected for this 

investigation, therefore, background concentrations were taken from Concentrations of Selected 

Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 

Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 

Woodward-Clydes background data see Section 1.7. 

Samples for metals analysis were collected 

14.4.3.1 Borehole 1 (48A) 

In the surface sample (CAN48A-UST1-02 
This value is an estimate since matrix 

10, 20 and 30 feet. 

was detected at 729 mg/kg (Table 14-6). 
~n.vPt-v was not within control limits and the ICP 

Serial Dilution %D were not within control;puu,~~;:;:,}?:t¥-~~uu was detected at 224,000 mg/kg and 
the matrix spike recovery was not 

186,400 mg/kg, and 9.0 mg/kg 
nickel at 9.2 mg/kg. The nickel value was 
within control limits. Background for these 
for barium, calcium and nickel, respecti 

At 5 feet, no TAL metals were detected above ba<?~Jnd. The QA/QC duplicates were 

collected at this depth. The QC duplicate (CA~4,i.&tii:IJi821C), which was analyzed at the 

same lab as the normal sample, contained ,~Jl\\W}~~'''ti.77 mg/kg and nickel at 12.9 mg/kg. 

The nickel value is an estimate since the malnx{:ipfke:jjrecovery was not within control limits. 

The QA duplicate (CAN48A-UST1-721C), cobalt.was'td~~ted at 4.6 mg/kg. The background 

value for beryllium is 0. 73 mg/kg. For cobalt, background\is 4.5 mg/kg . 
.. ::::: 

In the 10 foot sample (CAN48A-UST .. :.......... . .... ; ..... :,::: ... :,:: .... : .. detected at 28.9 mg/kg. This value 

is an estimate since matrix spike rec:ov1erv 

Dilution %D were not within controllim1 
· control limits and the ICP Serial 

14.4.3.2 Borehole 2 (48A) 

In the surface sample (CAN48A-UST2-02l':,, , calcium 

was detected at 9.5 mg/kg. The value for n~¢J~§:k~$./~ 

not within control limits. 

At 5 feet, no metals were detected above background. 

as:::(:letec:tea at 270,000 mg/kg. Nickel 
since matrix spike recovery was 

At 10 feet (CAN48A-UST2-023D), barium was detected at 1760 mg/kg. This value is an 

estimate since matrix spike recovery was not within control limits and the ICP Serial Dilution 

%0 were not within control limits. Calcium was detected at 211,000 mg/kg. 

No metals were detected above background at 20 or 30 feet. 
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2 

3 

2 

(CAD) 
(QCO) 

(CAD) 
(QCO) 

Table 14-6 

Concentrations (mg/kg) TAL Metals 

SWMU No. 48 - UST Site 

1.021A 

1.022C 

1·721C 
1-821C 

1.0230 
1.024F 

1.o25G 

2.Q21A 
2.Q22C 

2.()230 
2.Q24F 

2.Q25G 

3.Q21A 
3.()22C 

3.()230 
3.Q24F 
3.Q25G 

1.022C 
1.0230 
1.024F 

1.025G 

2.Q21A 

2.Q22C 

2-721C 
2-1121C 

2.()230 

2.Q24F 
2.Q25G 

0 

5 
5 

5 

10 
20 
30 

0 
5 
10 
20 
30 

0 

5 
10 
20 
30 

5 
10 
20 
30 

0 

5 
5 
5 

10 
20 
30 

7211 J 224000 

155 J 181000 

1511 125000 

57.2 J 5&40 

1114 J 40!500 

:M.II J 35500 

125 J 84100 

838 J 270000 
1110 J 75700 

1710 J 211000 
3e3 J 141000 

3115 J 81000 

705 J 230000 
3n J 153000 

3e3 J 2112000 
173 J 150000 

311.5 J 110800 

4112 J 20100 J 
1320 J 241000 

- J 181000 J 
148 J 20400 J 

211.2 J 24400 J 

445 J 22700 J 

2311 J 183000 J 
258 250000 
153 J 271000 J 

4111 J 255000 J 

1211 J 142000 J 
15.7 J 4850 J 

8100 

2410 

3220 
2820 

3020 
3520 

10400 

10300 
3350 
11520 
11400 

51130 

11100 

43110 

4700 
133111 

38110 

8080 
3550 

32110 
11700 
3210 

11250 

2510 
31110 
4110 

40110 

141100 
2400 

J 
J 
J 
J 
J 

J 

J 

J 

J 

J 
J 

8.2 0.33 R 10.4 J 

7.5 J O.:M J 

7.7 0.23 

R 
u 
R 

10.7 

111.4 
20.t 12.8 J O.:M J 

11.6 

7 
11.4 

8.5 

11.7 
5.6 
4.6 

5.6 

8.3 
7.8 

3.3 
5.5 
4 

J 0.31 R 21.8 J 
J 0.32 R 14.7 

J 0.32 R 14.7 

O.:M R 11.2 J 
J 0.37 R 17.5 J 
J 0.35 R 13.2 J 
J 0.33 R 111.t J 
J 0.33 R 11.6 J 

J 0.32 R 12 J 
0.33 R t5.7 

J 3.2 R a J 
J O.:M R 17.11 J 
J 0.32 R 8.7 J 

11.2 J 5.4 
5.6 

5.6 
5.7 
5.4 

UJ 10.2 J 

5.3 J UJ 7.t J 

5.1 J UJ 11.11 J 
3.7 J UJ 15.1 J 

2.7 J UJ 6.8 J 

7.1 J 5.3 UJ 12.5 

e 
4.7 

4 

J 5.7 UJ 11.11 J 

3.3 

4.6 
4 

0.24 u 11.2 

J 6 UJ 7.5 

J 5.6 UJ 6.5 

J 5.1 J 13.1 
J 5.3 UJ 7.11 

J 

J 
J 

Oupllce111 •rnple• (CAD) or (QCD) umplee aN preaen111d only If 1hay aN dl,._,t from lha original •mple and not Njected. 

U lndlca1ll1 1ha11ha compound wae analyzed lor, but not deleCtld at or above 1ha llandard limit. 

J lndlca1111 an Hli""111d value. 

UJ lndlca,..1ha compound wae analyzed lor but notdlleCtld. The •rnple quentific:ation limit or Npor11d delletion llmltle an e.U""ted quantity. 

• R lndlce,.. 1hat1ha data wae Njec1ed becau• of quality control rMaiUNI 

Only data for metals dlleCtld above background Ia preaenlod 

data Ia described In Section 17.0. 



14.4.3.3 Borehole 3 (48A) 

In the surface sample (CAN48A-UST3-021A), barium was detected at 705 mg/kg. This value 

is an estimate since matrix spike recovery was not within control limits and the ICP Serial 

Dilution %D were not within control limits. Calcium was detected at 230,000 mg/kg. Nickel 

was detected at 9.3 mg/kg. This value is an estimate since matrix spike recovery was not within 

control limits. 

At 10 feet (CAN48A-UST3-023D), CaJ.C:IUIJbJ¥~Mi/9-
calcium is 186,400 mg/kg. 

282,000 mg/kg. Background for 

At 20 feet (CAN48A-UST3-024F), barium ~,:JJet:ectc:xt at 673 mg/kg. This value is an estimate 

since the matrix spike recovery was not limits and the ICP Serial Dilution %D 

were not within control limits. at 13,399 mg/kg. Background for 

barium and magnesium is 642 and 11,790 y. 

At 30 feet, no TAL metals were detected 

~:·::·:n:::~ ~::48~USTI-02~ d=~ at 206,~ mWkg. Tills 
value is an estimate since laboratory duplicatK~~--i,}l:of.l!in agreement. 

At 5 feet (CAN48B-UST1-022C), barium was det~:=:::;:tr=;~20 mg/kg. This value is an estimate 

since the ICP Serial Dilution %D were not within limits. Calcium was detected at 

241,000 mg/kg. 

At 10 feet, no TAL metals were detected 

At 20 feet (CAN48B-UST1-024F), u""f>11'-'o3+.f111' 

estimate since the laboratory duplicates 

At 30 feet, no TAL metals were detected 

14.4.3.5 Borehole 2 (48B) 

In the surface sample, no TAL metals 

At 5 feet, no TAL metals were detected above background. The QA/QC duplicates were 

collected at this depth. The QC duplicate (CAN48B-UST2-821C), which was analyzed at the 

same lab as the normal sample, contained calcium at 276,000 mg/kg. This value is an estimate 

since the laboratory duplicate was not in agreement. The QA duplicate (CAN48B-UST2-721C), 

which was analyzed at a different lab than the normal sample, contained mercury at 0.16 mg/kg 

and calcium at 250,000 mg/kg. 
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At 10 feet (CAN48B-UST2-023D), calcium was detected at 255,000 mg/kg. This value is an 

estimate since the laboratory duplicate was not in agreement. 

At 20 feet (CAN48B-UST2-024F), magnesium was detected at 14,900 mg/kg. This value is an 
estimate since the laboratory duplicate was not in agreement. 

At 30 feet, no TAL metals were detected above background. 

14.4.4 Wet Chemistry 

In boreholes 1 and 2 of 48B, samples were 
feet. No cyanide was detected in any of 

14.4.5 Summary 

In the surface samples TIC compounds 
contained other volatile organics: acetone 
detected in borehole 1 at 10 feet, borehole 
borehole 2 ( 48B) at 5 feet. Metals were 
through 3 (48A) and borehole 1 (48B) . .u.Lvi.<U->3 

boreholes. 
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at the surface, 2.5, 5, and 10 

the boreholes. Only borehole 2 (48B) 
In subsurface samples organics are 

borehole 1 (48B) at 5 feet, and 
samples of boreholes 1 (48A) 

aetectc~).n the subsurface samples of all the 



15.0 SUMP (SWMU NO. 83/SITE SUMP) 

15.1 SWMU Description 

15.1.1 Settine 

SWMU No. 83 was a sump located approximately 120ft. west of Building 120. Building 120 

is located on the western edge of the flightline. The sump was constructed in a 12ft. by 14ft. 

concrete slab set in soil, and was en'U;J. lt:J:!Jf::' a metal grate. The area was surrounded by 

construction activity when the FSP was developed. the investigative team arrived 

to drill and sample, the sump had been pit remained in the location. The 

bottom of the pit had a 12" wide gravel y contained oil and grease 

(automotive type) mixed with water. The a small leach field. The borehole 

locations were moved from the original 
trench near the former sump and to avoid 

investigation, the pit has been 
Figure 15-1 shows the SWMU setting and to.nr,~hn 

15.1.2 History of Use 

The date of installation and initial use of the sump is 

rain water, wash water and dilute waste oil 

15.1.3 Past Investiz:ations 

15.1.4 

15.2 Field Investigation 

Drilling and sampling activities at 
activities, as outlined in the FSP (LRL, 

surface samples, 21 subsurface samples, 

samples. Table 15-1 summarizes the field ~=.:j,., m. .fi1. plitJg 
summarizes the various samples collected 
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over. 

Historically the sump received 
line operations. 

April 7, 1993 at 0850. The 
drilling 3 boreholes, collecting 6 

4UDiltate samples and 8 QA/QC water 
at SWMU No. 83. Table 15-2 
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Bo~~ot'E 
. SAMPLING 
··.·.····vErrii·.· .. · 

NUMIJEil I (ft.-BGS) 

1 0 

2.5 

5.0 

10.0 

2 0 

2.5 

5.0 

10.0 

3 0 

2.5 

5.0 

10.0 

HSA = Hollow Stem Auger 

HA = Hand Auger 

- - ------------

Table 15-1. 

Summary of Drilling and Sampling 

SWMU No. 83 - Sump 

DRILLING/··· 
DIULLRIG 

BOREHOLE 
··••· .. GRouND 

SAMPLING .. I) I~ 
MtriJoi>S lJSED .ELEVATION 

. .···•. • •· ...... · i:_ 
"' -C ~~ 

NA/SSS NA NA 4293.22 

HSA/SBC CME-75 8.0 

HSA/SBC CME-75 8.0 

HSA/SBC CME-75 8.0 

NA/SSS NA NA 4293.35 

HSA/SBC CME-75 8.0 

HSA/SBC CME-75 8.0 

HSA/SBC CME-75 8.0 

NA/SSS NA NA 4292.78 

HSA/SBC CME-75 8.0 

HSA/SBC CME-75 8.0 

HSA/SBC CME-75 8.0 

SBC = Split Barrel Continuous Sampler 

ss = Split Spoon 

sss = Stainless Steel Spoon 

DATE· 
GROUTED 

.· .... • .... 

4/07/93 

4/07/93 

4/07/93 



SAMPLING· 
BOREHOLE. 

> Dmu·· 
NUMBER 

.. . . .· (rt-8GS) 

1 0 

2.5 

5.0 

10.0 

2 0 

2.5 

5.0 

- -

Table 15-2. 

Summary of Sampling and Analyses 

SWMU No. 83- Sump 

· ... . . ... .. 

... SAMPLE .SAMPLE<······· ········• s.\Mrt£ . 
II) NuMBER ···1YP~t 1 MAUUX. 

.. ............... 
I .• ••.. ···• . ·••••• ••·•••• -:.::··: 

CAN083-SUM1-041A N SOIL 

CAN083-SUM1-051A N SOIL 

CAN083-SUM 1-042B N SOIL 

CAN083-SUM 1-052B N SOIL 

CAN083-SUM 1-043C N SOIL 

CAN083-SUM 1-053C N SOIL 

CAN083-SUM1-031C N SOIL 

CAN083-SUM 1-0440 N SOIL 

CAN083-SUM 1-0540 · N SOIL 

CAN083-SUM2-041A N SOIL 

CAN083-SUM2-051A N SOIL 

CAN083-SUM2-042B N SOIL 

CAN083-SUM2-052B N SOIL 

CAN083-SUM2-043C N SOIL 

CAN083-SUM2-053C N SOIL 

CAN083-SUM2-031 C N SOIL 

CAN083-SUM2-841 C QCD SOIL 

CAN083-SUM2-851 C QCD SOIL 

CAN083-SUM2-831 C QCD SOIL 

CAN083-SUM2-741C QAD SOIL 

CAN083-SUM2-751 C QAD SOIL 

CAN083-SUM2-731 C QAD SOIL 

. .... ··.· .·. .... ·.· .· . 

SAMPLE ANALYrlcAt•· TEST··············i ... • 
1 . TIME PAitAMETEi Mtttton·• 

.,. ... ·• •···· ......... 

1125 TRPH 418.1 

1125 TAL 6010\9012 

1150 TRPH 418.1 

1150 TAL 6010\9012 

1148 TRPH 418.1 

1145 TAL 6010\9012 

1140 TCL VOC 8240 

1156 TRPH 418.1 

1156 TAL 6010\9012 

1300 TRPH 418.1 

1300 TAL 6010\9012 

1315 TRPH 418.1 

1315 TAL 6010\9012 

1320 TRPH 418.1 

1320 TAL 6010\9012 

1310 TCL VOC 8240 

1320 TRPH 418.1 

1320 TAL 6010\9012 

1320 TCL VOC 8240 

1325 TRPH 418.1 

1325 TAL 6010\9012 

1320 TCL VOC 8240 



.· .. · .. ·· /.. S~LING 

BOREHOLE .. · • [JEPTH 
NUMBER (ft~"B(]S) 

-: ..... · ·.· 

10.0 

3 0 

2.5 

5.0 

10.0 

Table 15-2. (Continued) 

Summary of Sampling and Analyses 

SWMU No. 83 - Sump 

s. Am~ .. ····,··· •I S.A~L.E JD NUMBER . • TYPE 

CAN083-SUM2-044D 
CAN083-SUM2-054D 

CAN083-SUM3-041A 
CAN083-SUM3-051A 

CAN083-SUM3-042B 
CAN083-SUM3-052B 

CAN083-SUM3-043C 
CAN083-SUM3-053C 
CAN083-SUM3-031 C 

CAN083-SUM3-044D 

CAN083-SUM3-054D 

N 
N 

N 
N 

N 
N 

N 
N 
N 

N 
N 

•·•is~ '•· ~±liJj .. 

SOIL 
SOIL 

SOIL 
SOIL 

SOIL 
SOIL 

SOIL 
SOIL 
SOIL 

SOIL 
SOIL 

SAMPL·E···,··, I ... ,.ANAL.ri.cAt 
TIME ,. . PARAMETER 

1330 
1330 

NA 
NA 

1420 
1420 

1425 
1425 
1415 

1430 
1430 

TRPH 
TAL 

TRPH 
TAL 

TRPH 
TAL 

TPH 
TAL 

TCL VOC 

TRPH 
TAL 

M=n· 
418.1 

6010\9012 

418.1 
6010\9012 

418.1 
6010\9012 

418.1 
6010\9012 

8240 

418.1 
6010\9012 



Table 15-2. (Concluded) 

Summary of Sampling and Analyses 

SWMU No. 83- Sump 

80REII6tE 
.·.· .• N ................. ·.··· 
. UMBER. E ·');>~~~ !'~,·'· /~I r=:i M=.))( 

ft-BGS = feet below ground surface 

N = Nonnal soil sample 

CAN083-SUM0-431Z 

CAN083-SUM0-341Z 

CAN083-SUM0-321Z 

CAN083-SUM0-331Z 

CAN083-SUM0-231Z 

CAN083-SUM0-641Z 
CAN083-SUM0-621Z 

CAN083-SUM0-631Z 

PM = Priority metals = 8 TCLP metals + Ni 

TCL VOC = Target Compound List Volatile Organic Compound 

QC 
QC 
QC 
QC 
QC 
QC 
QC 
QC 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

QAD = 

QCD = 

QC = 

TAL = 

1500 TCL VOC 8240 

NA TRPH 418.1 

1415 TAL 6010\9012 

1450 TCL VOC 8240 

1450 TCL VOC 8240 

1500 TRPH 418.1 

1500 TAL 6010\9012 

1450 TCL VOC 8240 

Duplicate soil sample (analyzed at different laboratory 

from nonnal samples). 

Duplicate soil sample analyzed at same laboratory as 

nonnal samples. 

Quality control water sample (ambient blank, trip blank, 

etc.) 
Target analyte list metals 



15.2.1 Samplin& Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if a release from the sump has occurred. All three borehole were 

moved from their original FSP locations due to construction and overhead electric lines. 

Figure 15-1 shows the borehole locations. 

15.2.2 

Three boreholes were drilled at this 

separator. Borehole 2 was drilled south of 

of the separator. Drilling was advanced 

surface, 2.5, 5 and 10 feet in depth. 

and subsurface samples were collected 

collected at discrete depths and locations. 

analyzed for TRPH, TAL metals, cyanide 

blanks and decontamination water samples 

site. 

drilled to the southeast of the 

3 was drilled to the northwest 
Samples were collected at the 

"""~·~'"""L""" with a stainless steel trowel 

15.3 Physical Characteristics 

This section provides a discussion of the su~e, ground water, and soils and 

geology at the sump based on a review of ,mf.Q.!ii.titffliii'frori\ previous investigations at Cannon 

AFB and from the lithologic descriptions'''''~'l~tt:::;:;~pli~:::: barrel continuous samples from this 

investigation. · ... ,,,"'"'==:::'{,,:,,:,,,,,,,,,,6,:::~ 

15.3.1 Surface Water Drainaee 

A topographic/ surface drainage map in ...... u.·~~ 

Records Search, August 1983 prepared by 

in the vicinity of SWMU No. 83 enters 

Stormwater Collection Point (SWMU 

(playa) located in the southwest comer of 

15.3.2 Groundwater 

in Installation Restoration ProGram 

.... u,.... ..... ,. that the surface water drainage 

drainage system and flows to the 

. 85 is an ephemeral lake basin 

Depth to groundwater at Cannon AFB feet or greater. Groundwater 

recharge rates for the High Plains . . . ... . . . . . is located are typically low. 

Localized recharge rates for Curry County '' from 0.75 ""'' 12.22 mm/yr (Stone, 1985). EPA, 

1987 DRASTIC reports recharge rates of 1 in/yr. Section 1.0 of this report includes a discussion 

of groundwater hydrology for the High Plains and Cannon AFB. 
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15.3.3 Soils and Geolo&Y 

The near surface (upper ten feet) stratigraphy in the area surrounding this sump consist of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 

described as a fme sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 

and correlation on the fluvial deposits for this area are based on split spoon samples collected 

during the drilling process. The soils consist of very fine to fine-grained, well sorted, submature 

to mature (textural), unconsolidated, calcareous, reddish brown, clays, silts, and sands. Thin 

to moderately thin banded layers and caliche material were interbedded throughout 

much of the samples collected. The sands comprised angular to subangular grains with 

varying amounts of silts, clays, and material. This description of 

lithology (Figure 15-2) is simuliar to the given by the USDA Draft Soil 

Survey, 1993. The thickness of this unit remains .· , due to the fact that boring 

levels did not exceed ten feet. The total of the Ogallala Formation beneath this sump 

is not presently known, but regional inform1qpn=based on Curry County reports have suggested 

thicknesses of approximately 320-400 feet. ::::))No,,,,g{:Q!!A4water was encountered while drilling at 

these three borehole locations. The minimJ.!n depUJ;l:'t)f the ijigh Plains aquifer is reported to be 

greater than 250 feet below ground surfacelllii.l.:l,:i.".'1 .. :., .. i=.:.: .. :!.:li:·.".l!:::i.l:,: .. ,l:il·i·ilij.! .. !l.i!jlil!l 

15.4 Nature and Extent of Contamination ,,,, 

~:of ~0::: ~:::::=~and m ilie breadting zone for each 

borehole for worker safety purposes. No positive rcltd~g,,,,W¢re obtained. 
·····=:::\)) 

Samples were collected from all three boreholes 

List Volatile Organic Compounds (TCL 

15.4.1.1 Borehole 1 

In the 5 foot sample, no target compounds 

15 .4.1.2 Borehole 2 

analyzed for Target Compound 
the results of these analyses: 

were detected. 

In the 5 foot sample, no target .. were detected. The QA/QC 

duplicate samples were also collected. ..:. .,:;::: which was analyzed at the same 

laboratory as the normal sample, · and no TIC compounds. The 

QC duplicate, which was analyzed at a laboratory the normal sample, contained 

methylene chloride, acetone and 2-butanone, however, since nearly all of the QA laboratory 

samples contained methylene chloride and acetone, they have been rejected as laboratory 

contaminants. 2-butanone was also rejected since it is a common laboratory contaminant and 

there is no agreement with the data from the QC laboratory. 
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,. 

Depth· 
ft. 
0 -

2 -

4 -

6 -

8 -

10 -

Borehole 1 

:·.::.:-.::.:·.::.:-~:.:·.::.:·.::.:·.::.:·.::.:·.::. 

."· . .-·.:· . .-·.:· . .-·.:· . .-·.:· . .-·.:· . .-·.:· . .-·.:· . .-·.:· . .-·. 

LEGEND 

~ 

-L',..',','~1 
L''''~1 

Sand 

Clay 

Caliche 

Borehole 2 Borehole 3 

LRL Sciences, Inc.--------." 

SWMU#83 
STRATIGRAPHIC COLUMN 

CANNON AFB, NEW MEXICO 

Project: Cannon AFB RFI 

Contract No: DACA47-93-C-009 

\..Prepared by: ?CAl I Date: ;~ -t?J'S- 93..J 
Fig. 15-2 



15.4 .1. 3 Borehole 3 

In the 5 foot sample, no target compounds or TIC compounds were detected. 

15.4.2 Total Recoverable Petroleum Hydrocarbons CTRPID 

Total recoverable petroleum hydrocarbons were analyzed for at the surface, 2.5, 5, and 10 feet. 

Following are the results of these analyses. 

15.4.2.1 Borehole 1 

In the surface sample (CAN083-SUM1-041 ··· at 3,400 mg/kg (Table 15-3). 

At 2.5 feet (CAN083-SUM1-042B), 800 mg/kg. At 5 feet (CAN083-

SUM1-043C}, TRPH was detected at 47 At 10 feet, TRPH was not detected. All of 

these data are estimates due to procedural iqgpnsistencies regarding blank contamination and an 

inability to verify instrument output of samplf"r~~!~J;).f&3,USe the orginal instrument printout was 

not prov1· ded. .·.:.:_·.:.:.: ·······=(·=·;:;:·· =·=· 
·~~J :::: 

T~ 
Concentration (mg/kg) of Total Recoverable '"' .. L ..tvn~u 

BOiffiHOLE 
. ..,-.:NIJMBER···· ... 

1 

2 

3 

SWMU No. 83-

CAN083-S 
CAN083-SUM3-044D 

3400 
3800 

47 
< 10 

1600 
5000 

40 
<10 

1200 
< 10 
< 10 
<10 

Duplicate samples or laboratory repeat samples are presented only if they are different from the 

original sample and not rejected. 

J = estimate U = not detected at CRQL 

R = rejected 
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15.4.2.2 Borehole 2 

In the surface sample (CAN083-SUM2-041A), TRPH was detected at 1600 mg/kg. At 2.5 feet 

(CAN083-SUM2-042B), TRPH was detected at 5,000 mg/kg. At 5 and 10 feet, no TRPH was 

detected. All data are estimates due to procedural inconsistancies regarding blank contamination 

and an inability to verify instrument output of sample results because the original instrument 

printout was not provided. 

The QA/QC duplicate samples were collec~dl.l: 5 feet. In the QC duplicate, which is analyzed 

at the same lab as the normal sample, no TRPH was dete<.;.ted. The QA duplicate (CAN083-

SUM2-741C), contained 16 mg/kg TRPH.Thi~J(~M~,j£~Ml:jtimate since it is below the CRQL. 
~r==~tttt~:r=~:ri=r~=~====:i:ri:============================= 

15.4.2.3 Borehole 3 
}t:;.;:::=======·=·=·=·=·=·===·}~:;:~:~:~:;:;:~:;:;:;:;:;:~:;:~rt~!t:: 

r 

In the surface sample (CAN083-SUM3-04 

and 10 feet no TRPH was detected. These H .. ,,g;,,,l!l!~,~ 

regarding blank contamination and an .u· .... ""~'ULJ 

was detected at 1,200 mg/kg. At 2.5, 5, 

~ .. Q ... ~ due to procedural inconsistancies 
output of sample results 

because the original instrument printout w1~!j.!lll·.:~~~~~~~:~~i!i!i1 

15.4.3 

In the following presentation of metals results, g_~ excess of background concentra

tions are presented. No background da~;t'}#ij::::fQbUICtedf for this investigation, therefore, 

background concentrations were taken fronf''''€6h~entfations of Selected Naturally Occurring 

Chemical Constituents in Soil and Groundwater at Cartrtbn.;Jr Force Base Clovis. New Mexico, 

March 1993 prepared by Woodward-Clyde. For a discussi'dfi of Woodward-Clydes background 

data see Section 1. 7. A list of all metals data in.cluding .. · ... :··: detected below the background as 

defined in Woodward-Clyde, 1993, are ··,:,:.::.,,or 4 of this report. 

10, 20 and 30 feet. 

15.4.3.1 Borehole 1 

In the surface sample (CAN083-SUM1-051 .. 0'.;,.:::::,,:,,,(,/'''''''''{':''''''''''m'····:,, ,,was detected at 4,280 mg/kg (Table 

15-4). 

At 2.5 feet (CAN083-SUM1-052B), silver :(. ;'4 mg/kg. This value is an estimate 

since laboratory control sample % R were fW.iJtliliitciifiti··· f,( ,_m, limits. Iron was detected at 5, 900 

mg/kg. 

At 5 feet (CAN083-SUM1-053C), aluminum was detected at 13,600 mg/kg, iron was detected 

at 10,400 mg/kg, nickel was detected at 10.3 mg/kg. Background values for these metals are 

10,540 mg/kg, 8,720 mg/kg and 9.0 mg/kg respectively. 
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2 

(CAD) 

(CCD) 

3 

1-051A 0 6250 514 

1-0528 2.5 7210 227 

1-053C 5 13600 74 

1-054D 10 neo 2170 

2-051A 0 5760 260 

2-0528 2.5 15800 95.4 

2-053C 5 15100 66.2 

2·751C 5 16400 129 

2-851C 5 12300 84.6 

2-054D 10 8470 1140 

3-051A 0 8180 233 

3-0528 2.5 7720 133 

3-053C 5 15700 u 66.4 

3-054D 10 11000 45.8 

Table15-4 

Concentrations (mg/kg) of TAL Metals 

SWMU No. 83 - SUMP 

0.27 1.6 6 

0.4 2.3 6.1 

0.7 3.9 9.9 

0.47 1.3 u 3.3 

0.21 1.5 3.4 

0.11 4.5 12 

0.89 3.5 10.6 

0.77 5 13.2 

0.63 3.1 8.9 

0.511 1.6 3 

0.411 3.3 11.8 

0.28 1.9 4.9 

0.72 4 11.3 

0.51 2.6 8.6 

Duplicate samples (CAD) or (CCD) samples are presented only If they are different from the original sample and not rejected. 

U Indicates that the compound was analyzed for, but not detected at or above the standard limit. 

J Indicates an estimated value. 

J 10.2 J 

J 6.2 J 
10.5 J 

J 11.9 J 

J 13.7 J 
12.7 J 

10.4 J 
6.2 

11 J 

J 7.4 J 

111 J 

J 8.3 J 

11.5 J 

J 8.4 J 

UJ Indicates the compound was analyzed for but not detected. The sample quantification limit or reporied detection limit Is an estimated quantity. 

• R Indicates that the data was rejected because of quality control measures 

Boldf8ce lndlcetee e detection above the 95" UCL background level 

Only data for metals detected above background Is presented 

42110 5 J 

5900 10.2 J 

10400 7.4 J 

41110 7.1 J 

31190 9.6 J 

11700 10.4 J 

10700 7.6 J 

11900 6.7 

95110 7.6 J 

4540 7.2 J 

1550 311.11 J 

4190 5.8 J 

11700 7.3 J 

7880 5.2 J 



2 

(CAD) 

(QCD) 

3 

1-051A 0 

I 
105 J 0.01 

1-0528 2.5 23. u 0.01 

1-053C 5 111 J 0.01 

1-054D 10 58.2 J 0.02 

2-051A 0 93.8 J 0.01 

2-0528 2.5 175 J 0.02 

2-053C 5 111 J 0.02 

2·751C 5 131 J 0.15 

2-851C 5 108 J 0.01 

2-054D 10 83.2 J 0.02 

3-051A 0 271 J 0.02 

3-0528 2.5 50 J 0.02 

3-053C 5 149 J 0.02 

3-054D 10 99.9 0.1 

Table 15-4 (continued) 

Concentration (mg/kg) of TAL Metals 

SWMU No. 83 - SUMP 

u 8.8 1050 1.1 

u 8.9 1210 J 3.4 

u 10.3 2370 J 0.88 

u 8 1210 J 0.95 

u 8.8 1030 0.84 

u 11.1 2370 0.88 

u .... 2810 0.85 

11.4 28SO 0.41 

u 10.4 2190 0.92 

u 5.8 1320 0.93 

u 7.8 1500 0.92 

u 8.1 1320 0.91 

u 10.4 2320 0.87 

u 8.9 1850 0.91 

Duplicate samples (CAD) or (OCD) samples ere presented only If they ere different from the original sample end not rejected. 

U Indicates that the compound was analyzed for, but not detected et or above the standard limit 

J Indicates en estimated value. 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

u 
UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ Indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit Is en estimated quantity. 

• R Indicates that the data was rejected because of quality control measures 

Boldfloce lndlcat .. a detection above the •5% UCL background level 

Only data for metals detected above background Is presented 

data is described In Section 17.0. 

• R 

• R 

• R 
22.5 J 

13.9 J 

• R 

112.1 J 

31.8 

30.1 J 

. R 

231 J . R 

38.5 J 

22.8 



At 10 feet (CAN083-SUM1-054D), barium was detected at 2170 mg/kg and zinc was detected 

at 22.5 mg/kg. The value for zinc is an estimate since matrix spike recovery was not within 

control limits. Iron was detected at 4180 mg/kg. The background value for barium is 642 

mg/kg, for zinc 21.9 mg/kg, and for iron 1970 mg/kg .. 

15.4.3.2 Borebole 2 

In the surface sample (CAN083-SUM2-051A), copper was detected at 13.7 mg/kg. This value 

is an estimate due to contamination from th<~Ji~ld blank or equipment rinsate. Iron was detected 

at 36980 mg/kg. Background for copper i$.:iT3.0 mg/kg. ,,,, 
·:···· ·:·: 

Several TAL metals were detected abovJ!i!\llllall!.:.llil the sample collected at 2.5 feet 

(CAN083-SUM2-052B). These include: alqwinum at 15,800 mg/kg, beryllium at 0.81 mg/kg, 

iron at 11,700 mg/kg, mangenese at 175 mg.,,,~d nickel at 11.1 mg/kg. The manganese value 

is an estimate since the matrix spike not within control limits. Background for 

these metals is 10,540 mg/kg for for beryllium, 8,720 mg/kg for iron, 

164 mg/kg for manganese and 9.0 mg/kg 

At 5 feet (CAN083-SUM2-053C), 15,100 mg/kg. Iron was detected 

at 9.8 mg/kg. Nickel was detected at 10, mg/kg. v--•~ .... ,..J, .. was detected at 2,810 mg/kg and 

zinc was detected at 82.1 mg/kg. The zinc value is an since matrix spike recovery was 

not within control limits. The QA/QC duplicate collected at this depth. The QC 

duplicate (CAN083-SUM2-851C), which same laboratory as the normal 

sample, contained nickel at 10.4 mg/kg, iron , and aluminu8m at 12,300 mg/kg. 

The QA duplicate, which was analyzed at a than the normal sample, 

contained beryllium at 0.77 mg/kg, chromium at 13.2 cobalt at 5.0 mg/kg, mercury at 

0.15 mg/kg, nickel at 11.4 mg/kg, iron at 11 aluminum at 16,400 mg/kg. 

At 10 feet (CAN083-SUM2-054D), 
4,540 mg/kg. 

15.4.3.3 Borehole 3 

mg/kg and iron was detected at 

In the surface sample (CAN083-SUM3-05 letectea at 8,550 mg/kg, and copper 

was detected at 18.0 mg/kg. The copper "'.,..,, ....... y,:•~ .. "' to contamination from the field 

blank or the equipment rinsate. Lead was . Manganese was detected at 

271 mg/kg and zinc was detected at 231 iifl~~~i~b:::\~~¥.:::!:!~~~ manganese, and zinc values are 

estimates since matrix spike recovery was limits. 

At 2.5 feet, only iron was detected at 4,890 mg/kg. 

At 5 feet (CAN083-SUM3-053C), iron was detected at 11,700 mg/kg. Nickel was detected at 

10.4 mg/kg. Zinc was detected at 36.5 mg/kg. The zinc value is an estimate since matrix spike 

recovery was not within control limits. 
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At 10 feet (CAN083-SUM3-054D), aluminum was detected at 11,000 mg/kg, zinc was detected 

at 22.8 mg/kg, and iron was detected at 7,660 mg/kg. 

15.4.4 . Wet Chemistry 

In all three boreholes, samples were analyzed for cyanide, at the surface, 2.5, 5, and 10 feet. 

No cyanide was detected in any of the samples. 

15.4.5 Summary 
rr=::·· 

Volatile organic analysis occurred only at £,,,,f~h""N9P.~'{wtfe detected. TRPH was detected at 

the surface in all three boreholes. BoreholciMil!@irid!::z::::cantamed TRPH down to 5 feet with the 

highest concentrations occurring at 2.5 fet.{t;·····N~···ruH···;'I detected at 10 feet. Metals were 

detected at the surface and in the subsurfac¢!i!.:mples of all three boreholes. Subsurface samples 

in borehole 2 contained many different metals. 
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16.0 EXPLOSIVE ORDNANCE DISPOSAL TRAINING AREA (SWMU N0.108/EOD) 

16.1 SWMU Description 

16.1.1 Settine 

The Explosive Ordnance Disposal Training Area (EOD) is located on the southeast corner of the 

base directly west of the Fire Department Training Area. The detonations occur in the center 

of a graded circular area approximately circumference. The area is routinely graded 

to remove any debris from explosives as as vegetation. area is two to three feet below 

grade and slopes towards the center; the · by a one foot high earthen 

berm. The EOD is surrounded by a 1,000 foot diameter. 

Figure 16-1 shows the SWMU setting and 

16.1.2 History of Use 

This unit has been active since the early 1 
a maximum weight of 2.5 pounds of 
The blasting caps contain RDX and small 
is solid and vaporizes to gaseous 
performed at the Melrose site. 

16.1.3 Past Investieations 

16.1.4 Land Use and Demoeraphy 

This SWMU is in an area which is not freau~iritlV' 

training and when the area is graded. 

16.2 Field Investigation 

· limited to Class A explosives with 
COilttau1s RDX, wax and inert material. 

fulmonate. All explosive material 
aet:on:attc,n'·'. Actual disposal of explosives is 

personnel except for detonation 

Drilling and sampling activities at SWMU April 6, 1993 at 1530 hours. The 

activities, as outlined in the FSP (LRL, · drilling 5 boreholes, collecting 10 

surface samples, 30 subsurface samples, UUI>~U,.iCJ.L'-' samples and 6 QA/QC water 

samples. Table 16-1 summarizes the fieldq.,).·I11Jfljllt~a~t SWMU No.108. Table 16-2 

summarizes the various samples collected ~ 

16.2.1 Samplin& Obiectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 

extent possible, to determine if contamination in the detonation area exists. Boreholes 4 and 5 

were moved from the original FSP in order to include data near the perimeter of the detonation 

area. Figure 16-1 shows the borehole locations. 
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Table 16-1. 
Summary of Drilling and Sampling 

SWMU No. 108 - Explosive Ordnance Disposal Act. Area 

.~'T ···••~$r~.IE. ~~q, ' 
G~btiNDI•·· .· DATE 

ELtVATIQN ·•. GROttrnb 

1 0 I NA/SSS I NA I NA 
CME-75 8.0 HSA/SBC 

4262.00 

2 

3 

4 

5 

5.0 

10.0 

0 
2.5 

5.0 

10.0 

0 
2.5 

5.0 

10.0 

0 
2.5 

5.0 

10.0 

0 
2.5 

5.0 

10.0 

HSA = Hollow Stem Auger 

HA = Hand Auger 

HSA/SBC 

HSA/SBC 

NA/SSS 

HSA/SBC 

HSA/SBC 

HSA/SBC 

NA/SSS 

HSA/SBC 

HSA/SBC 

HSA/SBC 

NA/SSS 

HSA/SBC 

HSA/SBC 

HSA/SBC 

NA/SSS 

HSA/SBC 

HSA/SBC 

HSA/SBC 

CME-75 

CME-75 

NA 

CME-75 

CME-75 

CME-75 

NA 

CME-75 

CME-75 

CME-75 

NA 

CME-75 

CME-75 

CME-75 

NA 

CME-75 

CME-75 

CME-75 

SBC 
ss 
sss 

= 

8.0 

8.0 
NA 

8.0 

8.0 

8.0 
NA 

8.0 

8.0 

8.0 
NA 

8.0 

8.0 

8.0 

NA 

8.0 

8.0 

8.0 

4262.02 

4261.63 

4262.08 

4265-28 

Split Barrel Continuous Sampler 

Split Spoon 
Stainless Steel Spoon 

4/07/93 

4/07/93 

4/07/93 

417/93 

417/93 



Table 16-2. 
Summary of Sampling and Analyses 

SWMU No. 108 - Explosive Ordnance Diposal Training Area 

SAMPLING :.0:: ·. .·.· .· .... ·.·.·. .. .. ·: ... ::.: .... ,· i sAMrtii · ... . . . . .··: ·:···' .: <::.: ......... 

8oult6LE. ... l>wnf 
SAMPLE .. ,, .... SAMPlE ..SAMPLE .•··· 1\NALYriCAL ... TESt > • 

..•. IDNooEit ......... 1\iAnox·· 
. . .. 

NUMBER 
.: TYPE TlM~··· ....... .. PARAMETER .·METtiOtf·· . 

((t.-BGS) ~ 
.......... 

:·. /. :: ::· ;> ... : ·~b .... : 
:.::: :· .·: 

: .. ..... :> : .. .:. 

1 0 CAN108-EOD1-021A N SOIL 1455 PM 60 1 0\ 7000S + 

CAN108-EOD1-061A N SOIL 1455 Reactives 9010\9030 

2.5 CAN 108-EOD 1-022B N SOIL 1540 PM 6010\7000S 

CAN 108-EOD 1-062B N SOIL 1540 Reactives 9010\9030 

CAN108-EOD1-821B QCD SOIL 1540 PM 6010\7000S 

CAN 108-EOD 1-861 B QCD SOIL 1540 Reactives 9010\9030 

CAN 108-EOD 1-721B QAD SOIL 1540 PM 60 1 0\ 7000S 

CAN108-EOD1-761B QAD SOIL 1540 Reactives 9010\9030 

5.0 CAN 108-EOD 1-023C N SOIL 1545 PM 6010\7000S 

CAN 108-EOD 1-063C N SOIL 1545 Reactives 9010\9030 

10.0 CAN 108-EOD 1-0240 N SOIL 1550 PM 6010\7000S 

CAN108-EOD1-064D N SOIL 1550 Reactives 9010\9030 

2 0 CAN 108-EOD2-021A N SOIL 1615 PM 6010\7000S 

CAN 108-EOD2-061A N SOIL 1615 Reactives 9010\9030 

2.5 CAN 108-EOD2-022B N SOIL 1630 PM 6010\7000S 

CAN108-EOD2-062B N SOIL 1630 Reactives 9010\9030 

5.0 CAN 108-EOD2-023C N SOIL 1640 PM 6010\7000S 

CAN 108-EOD2-063C N SOIL 1640 Reactives 9010\9030 

10.0 CAN 1 08-EOD2-024D N SOIL 1645 PM 6010\7000S 

CAN 108-EOD2-064D N SOIL 1645 Reactives 9010\9030 

------ -- - --- -



. . . . . ..... · ... ···1. SAMPLING 
B6)tE11bLE •....... DEPTII 

NUMIIER .••. · (ft ... B«!S) 

3 0 

2.5 

5.0 

10.0 

4 0 

2.5 

5.0 

10.0 

Table 16-2. (Continued) 

Summary of Sampling and Analyses 

SWMU No. 108 - Explosive Ordnance Diposal Training Area 

--
....... ······sAMJ.tt 

ro·NiJMBER 

-]··-·-·--··-··-,-·-· -·· -··· .•.... ,. . ·.. .. . ... · . . .. . 

:~ l~i ?~.·········· s~· ·•·• ~~ ~J;1i 
CANt 08-EOD3-02t A N SOIL t700 PM 6010\7000S 

CANt 08-EOD3-06tA N SOIL t700 Reactives 90t0\9030 

CANt 08-EOD3-022B N SOIL t715 PM 6010\7000S 

CANt 08-EOD3-062B N SOIL l7t5 Reactives 90t0\9030 

CANt 08-EOD3-023C N SOIL t720 PM 60t0\7000S 

CANt08-EOD3-063C N SOIL t720 Reactives 90t0\9030 

CAN108-EOD3-024D N SOIL t720 PM 60t0\7000S 

CANt08-EOD3-064D N SOIL 1720 Reactives 90t0\9030 

CANt08-EOD4-02tA N SOIL 1745 PM 60t017000S 

CANt08-EOD4-06tA N SOIL t745 Reactives 9010/9030 

CANt 08-EOD4-022B N SOIL t805 PM 6010\7000S 

CANt08-EOD4-062B N SOIL t805 Reactives 9010\9030 

CANt08-EOD4-82tB QCD SOIL t805 PM 6010\7000S 

CANt08-EOD4-86tB QCD SOIL t805 Reactives 90t0\9030 

CANt 08-EOD4-72tB QAD SOIL 1805 PM 6010\7000S 

CANt08-EOD4-76tB QAD SOIL 1805 Reactives 9010\7000S 

CANt 08-EOD4-023C N SOIL t8t0 PM 60t017000S 

CANt 08-EOD4-063C N SOIL t8t0 Reactives 901017000S 

CANt 08-EOD4-024D N SOIL t820 PM 601017000S 

CANt 08-EOD4-064D N SOIL t820 Reactives 901017000S 



Table 16-2. (Concluded) 

Summary of Sampling and Analyses 

SWMU No. 108 - Explosive Ordnance Diposal Training Area 

8oultouf · 
'NtiMBEI\ .... 

. _::-.-:-:./ .. -.;:·. 

. I . I .. . . . 
:Sr~ I. ···Jf= /·····•····/·~=·/= 1 s~)t.r=t··~···•····• 

5 I 0 I CAN108-E004-021A N SOIL 1835 PM 6010/7000S 

CAN 108-E005-o61 A N SOIL 1035 Reactives 9010/7000S 

2.5 I CAN 1 08-E005-022B N SOIL 1850 PM 6010/7000S 

CAN 108-E005-o62B N SOIL 1850 Reactives 901017000S 

5.0 I CAN 1 08-E005-023C N SOIL 1850 PM 6010/7000S 

CAN 108-E005-o63C N SOIL 1850 Reactives 9010-7000S 

10.0 I CAN 108-E005-0240 N SOIL 1900 PM 601017040 

CAN 108-E005-0640 N SOIL 1900 reactives 901017000S 

CAN108-E000-321Z QC WATER 1915 PM 601017000S 

CAN108-E000-331Z QC WATER 1915 TCL VOC 8240 

CAN 108-EOD0-221Z QC WATER 1930 PM 6010/7000S 

CAN108-E000-231Z QC WATER 1930 TCL VOC 8240 

CAN108-E000-621Z QC WATER 1920 PM 6010/7000S 

CAN108-E000-631Z QC WATER 1920 TCLVOC 8240 

ft-BGS = feet below ground surface QAD = Duplicate soil sample (analyzed at different laboratory 

N = Nonnal soil sample 
from nonnal samples). 

PM = Priority metals = 8 TCLP metals + Ni QCD = Duplicate soil sample analyzed at same laboratory as 

TCL VOC = Target Compound List Volatile Organic Compound normal samples. 

+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. QC = Quality control water sample (ambient blank, trip blank, 

etc.) 



16.2.2 Surface and Subsurface Soil Investieation 

Five boreholes were drilled at this SWMU. Borehole 1 was drilled to the southwest of center. 

Borehole 2 was drilled very close to the center of the detonation area. Borehole 3 was drilled 

to the northwest of center. Borehole 4 was drilled to the southeast of center and closer to the 

perimeter. Borehole 5 was drilled to the northeast of center adjacent to the perimeter. Drilling 

was advanced to depth of 10 feet. Samples were collected at the surface, 2.5, 5 and 10 feet in 

depth. Surface samples were collected with a stainless steel trowel and subsurface samples were 

collected with a split barrel continuous sat11P!Y:f~=' Samples were collected at discrete depths and 

locations. No composite samples were takeq:~::'Samples were ~alyzed for priority metals and wet 

chemistry (cyanide, reactivity, total solids;.::,,::@!M.ih::i\l.J!!4.~}'"=<JRuplicates, rinsate blanks, ambient 

blanks and decontamination water samples ~::iJI:::IIm!tfid to the laboratory for this SWMU. 
~:::: .• ··=::::; 

{ 

16.3 Physical Characteristics 

This section provides a discussion of the suJ.J~'~it,~,,,Q.r.ainage, groundwater, soils, and geology 

at the EOD based on a review of informatiQ.n frorr{ipreviou* investigations at Cannon AFB and 

from the lithologic descriptions from the s~ous sampler. 

16.3.1 Surface Water Drainaee 

Surface water drainage in the vicinity of SWMq,,,,J;)!!g;,:!qJ,jl!llould remain in the detonation area 

due to the depth below grade and the eartlwpt~ilf.f:tfiif'.surtounds the area. 
····:·:;::::::~:~~lit::::··· ~f 

16.3.2 Groundwater .. ,,,,,,,,,,,,,,,,,,,,,::::::=:=:::;,:\,:::::::\.\! 

Depth to groundwater at Cannon AFB is am>ro:nrrlatc:~l~ 

recharge rates for the High Plains Region 

Localized recharge rates for Curry County 

1987 DRASTIC reports recharge rates of 1 

of groundwater hydrology for the High 

16.3.3 Soils and Geolop 

feet or greater. Groundwater 

is located are typically low. 

- 12.22 mm/yr (Stone, 1985). EPA, 

of this report includes a discussion 

AFB. 

The near surface (upper ten feet) ,.,.. the explosive ordinance 

activity area consist of Tertiary Miocene to:;::· of the Ogallala Formation. 

The soils have been described as a fme ··· the Amarillo soil group (USDA, 

1993). Interpretations and correlation on ... ,.,, ..... ,., =· for this area are based on split 

spoon samples collected during the .,, process. · soils consist of very fme to fine-

grained, moderate to well sorted, submature to mature (textural), unconsolidated, calcareous, 

reddish brown, clays, silts, and sands. Thin to moderately thin banded layers and lenses of 

caliche material were interbedded throughout much of the samples collected. The sands were 
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'I 

comprised of angular to subangular grains with varying amounts of silts, clays, and calcium 

carbonate (caliche) material. This description of lithology (Figure 16-2) is similiar to the 

description of soils given by the USDA Soil Survey, 1993. The thickness of this particular unit 

remains unknown, due to the fact that boring levels did not exceed ten feet. The total thickness 

of the Ogallala Formation beneath the explosive ordinance activity area is not presently known, 

but regional information based on Curry County reports have suggested thicknesses of 

approximately 320-400 feet. No groundwater was encountered while drilling at these five 

borehole locations. The minimum depth of the High Plains aquifer is reported to be greater than 

250 feet below ground surface. 

16.4.1 

A series of HNU meter readings were 
borehole for worker safety purposes. No J>9l!iln~v:c.;,,,,fa9UJlg 

16.4.2 Priority Metals 

Clovis. New Mexico, March 
Woodward-Clydes selection of bac.kgr·omtd,., . .,.._.u·~~ 

,:,;:::::;:;:;:;o;:;:;:;:o:::;:;:;:;:;o;o;o::; 

16.4.2.1 Borehole 1 

u ... ~.u\.1\.•., for the analysis of metals 
barium, cadmium, chromium, 

. the priority metals. Samples were 
10 feet. 

In the surface sample (CAN108-EOD1-021 ~~"'i1ll¢keilJW.iii£'':Pletec:;ted at 11.4 mg/kg (Table 16-3). 

This value is an estimate since matrix v ... ,,,_.,..."'"'~' wa:s{n~Dt with control limits. Background 

for nickel is 9.0 mg/kg. 

No priority metals were detected above or 10 feet. The QA/QC duplicate 

samples were collected at 2.5 feet. The which analyzed at the same laboratory 

as the normal sample, contained no priority metals above background. The QA sample, which 

was analyzed at a different laboratory from the normal sample, contained no priority metals 

above background. 
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(CAD) 

(QCD) 

2 

3 

4 

(CAD) 

(QCD) 

5 

Table16-3 

Concentration (mg/kg) of Priority Metals 

SWMU No. 108 • EOD SITE 

1.021A 0 

I 
••• J 11.4 J 

1.0228 2.5 u UJ 5.t J 

1-7218 2.5 5 4.8 

1-1218 2.5 4.4 UJ 5.4 J 

1.0230 5 u UJ 7.2 J 

1.0240 10 4.5 UJ u J 

2.021A 0 10.7 J 1.7 

2.0228 2.5 4.1 UJ 4.5 J 

2.023C 5 2.8 UJ 5 J 

2.0240 10 3.8 UJ 5.2 

3.Q21A 0 8.1 UJ 7.3 

3-0228 2.5 4.7 UJ 4.8 J 

3-023C 5 8.8 UJ 7.t 

3-0240 10 2.8 UJ 4.2 

4-021A 0 7.5 J 7.7 J 

4.0228 2.5 a J 7 

4-7218 2.5 8.3 u 

4-1218 2.5 t.1 J 1.2 

4.023C 5 5 J 8.3 

4.0240 10 5.1 J 8.5 

5-021A 0 t.7 J 1.2 J 

5-0228 2.5 8.5 UJ 8.8 J 

5-023C 5 8.5 J 8.1 

5-0240 10 4 UJ 5 

Duplicate umpleo (CAD) or (QCD) umpl411 are preaan-.1 only If they are dlllarent from the original umple and not re)actad. 

U lndleateo that lha compound waa analyzed for, but not detected at or abolla lha atandard limit. 

J lndleatea an eatlmated value. 

UJ lndleatealhe compound waa analyzed lor but not detected. The aample quantification limit or reported detection limit loan eatlmatad quantity. 

• R lndleatealhat the datil waa re)ac-.1 baeauaa ol quality control maaaurea 

Bold!Me lncllo.taa a dataollon abo'Miha 15% UCL -•ll"'uncl la'MI 

Only datil for matllla detec-.1 above backg...und Ia preaan-.1 

17.0. 
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16.4.2.2 Borehole 2 

In the surface sample (CAN108-EOD2-021A), nickel was detected at 9.7 mg/kg. 

No priority metals were detected above background at 2.5, 5 or 10 feet. 

16.4.2.3 Borehole 3 

No priority metals were detected above 

16.4.2.4 Borehole 4 

No priority metals were detected above backi!I'OUild 

feet. The QA/QC duplicate samples were 

EOD4-821B), which was analyzed at the 

mg/kg. This value is an estimate since tnat~=== 

Background for nickel is 9. 0 mg/kg. 

normal sample, contained no priority 

16.4.2.5 Borehole 5 

16.4.3 Wet Chemistry 

For this SWMU, wet chemistry data solids and sulfides) were collected 

at the surface, 2.5, 5, and 10 feet. The since the reported %Rs for 

the matrix spike analysis were less than data was rejected since the test 

methods employed, analyzed for total .. = rather than reactive cyanide and 

sulfide. No total sulfides were detected in any .: ... ·· .. ·.·=·=: .... ·. =·= 
·= =·:==== ~=~{ :::::===r==~=====~=~=~=r===:==::·=·=· 

16.4.4 ·summary 
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17.0 QUALITY ASSURANCE/QUALITY CONTROL OF DATA 

17.1 Introduction 

This section summarizes quality assurance procedures related to field and laboratory data and 

the results of quality control samples taken during the RFI at 15 SWMUs on Cannon AFB near 

Clovis, New Mexico. A copy of the analytical results is contained in Appendix A. 

Details of data quality objectives for the ov~,,project are discussed in Volume I of the QAP 

for the RFI(LRL, 1993). The QAP provi's. the documegtation and procedures of the RFI 

quality assurance program. The SOPs in ::~:=::Rl?l::::=~l4.::::~pling plan are from the Cannon 

RCRA Facility Investigation Work Plan (CAnBl:l:ljg:;:t~J). 
jjj~Jt ····:t~ 

Variances from the quality assurance obj~y~s result in the implementation of appropriate 

corrective measures and an assessment of ~:1:jmpact on the usability of the data in the decision-

:::;:::::·:·:·:::·::::::::::::::::::::=:=::· making process. :,.:_,:_,:_,:_,=,:::-· 

As used in this section, quality control(J).'\1~=;;;:\JP.ii"Yities which provide methods for 

checking, verifying, or quantifying the da~:::igalnstfesm611sb.ed standards. 
~=~=· ~:~: 

17.2 Specific Type of QA/QC Activities 

• Audits of field procedures, including a audit on field performance 

• Collection and analysis of QC samples 

17.2.1 QC Samples 

Field duplicates, ambient blanks, rinsate water blanks and trip blanks 

were collected. and submitted to the provide a means of assessing the 

quality of the data resulting from the . Field duplicate samples were 

analyzed to check for sampling and and to evaluate whether analytical 

results were representative of the sample samples were analyzed to check 

for procedural contamination, and contamination during shipment 

and storage of aqueous samples. Ambient blanks were used to evaluate contamination as a result 

of airborne chemicals. Decontamination water blanks were utilized to evaluate contamination that 

might be introduced during decontamination activities and to evaluate contaminants contained 

in the water, used for ambient and rinsate blanks. The rinsate blanks were used to evaluate 

contamination in the laboratory supplied water used for rinsing the equipment. Decontamination 

procedures were carried out according to COE directions. 
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17.3 Results of QAP-Required Activities 

17.3.1 Field Audits 

Field audits were conducted during the 2-day period of April 13-14, 1993. Field audits were 

conducted to evaluate conformance of field practice to the SOPs. A SWMU site QAP report 

(Appendix C) was completed for each SWMU. The following SOPs were audited: 

Audit Date: April13. 1993 CSWMU 39) ::::::::::::::::::::== 

1~~~i~~~r=··. 

: ~g~ ~~: !:i: ~~~::::~~ysis 
• SOP Nos. 4.1, 5.1, and 5.2, Subsurfaci,.Drilling and s·ampling 

• SOP No. 5.1, Lithologic Description o(!!!SWJ$urface Samples 

• 

Field audits showed compliance with the 

17.3.2 Laboratory Audits 

The COE laboratory manager was responsible · tation of the laboratory QAP. 

17.4 Data Validation 

The analytical data generated by thlee~~~~~~~!~-~~, for accuracy, prec1s1on, 

completeness, representativeness, and cc ~=P:'='i'Fi!l_~ ... validation process for this project 

consisted of data generation, reduction, .. of ''review through the data validation 

contractor. 

17.4.1 Full Data Validation 

17 .4.1.1 Volatiles 

17 .4.1.1.1 Completeness of Data. 94.7 percent of the data was acceptable (percent not with 

an 'R' qualification compared to total analyzed by the lab). 
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17.4.1.1.2 Calibrations. 5,753 out of 6,204 results had the percent difference between the 

response factors from the initial or continuing calibration inside the QA objective. Analytes 

commonly found to be outside the QA limit included acetone, bromoform, 2-butanone, 2-

hexanone, and 4-methyl-2-pentanone. 

17.4.1.1.3 Internal Standard Performance. Generally, the internal standard areas and 

retention times for the sample were within the QC limits. 6016 of 6,204 results had internal 

standards inside the QC limits. 

17 .4.1.1.4 Tentatively Identified 
identifications were supported with mass 

126 of the 193 cases, the TIC 
· validation criteria. 

17 .4.1.1.5 Target Compound 
was satisfactory. But in some cases 

target compound indentification 

''-'A'"'""'" was reported, the mass spectrum was that 

may have shown acetone but, with the 
of a poly(dimethylsiloxane) derivative. 

presence of the siloxane, it was not uvo3o3•u'''~"' 

the acetone was clearly present, but did .... v·~~ .. 

was not accurate. The siloxane appears to 

trisiloxane. These compounds are quite 

identify acetone. In other cases 

.. ......... "'~· .... "' of siloxane so that quantitation 
dihydro trisiloxane or octamethyl 

a result of low intermolecular attraction ···,.nmn'lnn 

consequence, they may elute with materials of con,siotet 

high molecular weight; this is 

polarizability compounds. As a 
lower molecular weight. Analyses 
data validation report. 

showing these features were qualified 'R' for 

17.4.1.1.6 

17 .4.1.1. 7 System Performance. 
instrument-performance QC checks (i.e., 

A review of these indicators shows the 

17.4 .1.1. 8 Holding Times. 

17.4 .1. 2 Inorganics 

17.4.1.2.1 Completeness ofData. 
a 'R' qualification compared to total 

,,.......,.,, .. £... In the 5,247 of 6,204 results, 

calcUl~~~~ Evaluation of the effect of raised 

""''"'" the data interpretation sections. 

of a complete evaluation of 
chromatographic performance). 

· data to be satisfactory. 

to exceeding holding times. 

was acceptable (percent not with 

17.4.1.2.2 Calibration. 24 of the 883·: for GFAA had initial calibration 

correlation coefficients for selenium, arsenic, and lead below 0.995. These samples were 

qualified as estimated. 

17.4.1.2.3 Furnace Atomic absorption. 131 of 883 results reviewed had post digestion spike 

recoveries outside the 85 to 115 percent control limits. These samples qualified as estimated. 

Common missed analytes were selenium, thallium and arsenic. 
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17 .4.1.2.4 ICP Serial Dilution. 2,022 of 2,082 results reviewed had less than the 10 percent 

difference between original analytical result and that from the diluted sample. The samples that 

exceeded the 10 percent limit were qualified as estimated. Analytes that commonly exceeded the 

limit were antimony, cobalt, and potassium. 

17. 4.1. 3 Additional Analyses 

Over ten percent of the samples analyzed for the following analytes also underwent full 

validation as described in section 7.0 of (LRL, 1993). 

• Benzene, toluene, ethyl benzene, 

• Total Recoverable Petroleum 
• Reactivity 
• Sulfide· 
• Cyanide 

17.4.2 Quality Control Review 

For this project, quality control review 

evaluation of the analytical data with resJ>eet 

• Holding times 
• Method blanks 
• Laboratory control samples 
• Laboratory duplicate sample 
• MS/MSD 
• Surrogate compound percent recoveries 

• Field duplicate results 
• Overall assessment of data for a case 

• Completeness of sample delivery va~o.·.l\AJ!:;."" 

In addition, if the laboratory narrative .... "'~'-'Q.l.'-U 

associated data was evaluated and the £~.31LUL.3 

followed procedures described in section 7. 

17.4.2.1 Method Blanks 

defined by LRL Sciences as the 

the effect on the quality of the 
. The QC review of the data 

' 1993). 

Validation of method blank contamination specified in the EPA National 

Functional Guidelines (NFG, 1991). w· these protocols method blanks are associated with 

specific field samples, and only those samples associated with a given method blank were 

qualified because of blank contamination. 388 results for metals and 13 results for VOA had 

method blank contamination. Common contaminants for metals include cadmium and chromium. 

Common contaminants for VOA include acetone and methylene chloride. 
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17.4.3 Summarv 

As summarized above and discussed in detail in the full validation reports in Volumes 3 and 4, 

conformance to accuracy, precision, and representativeness of an analytical value to the samples 

analyzed were evaluated for all sample results, and qualification or rejection of sample data were 

performed in accordance with specified guidelines and criteria (NFG, 1991). The qualified data 

qualified, presented in this report was found to meet the quality assurance objectives for this 

project as specified in the validation and quality control review protocols. 

Comparability expresses the confidence wil::r:'~ich one data set can be compared to another. 

Data are comparable when considering c4ll~i9!h4££:l.m~qyes and measurement procedures; 

method and reporting are equivalent for sami11iiiiii?JIU.IlimPle set. Throughout this investiga

tion, SOPs for the field activities were implinented and EPA-approved standards methods were 

used for analysis and reporting. Consequend.!Lw.jthin each data set results are comparable to one 

another as well as to other data sets for thiJ:::jpvestigation. 
·.·.··:···· 

Completeness was 95.0 percent, calculated Is fu;·':'fifi~'''·~f aqpeptable results to the total number 

:~::::~ o;:::7o :::
1: !!!'!t:~ded ~be u~ as a gWde W 

general laboratory performance on the site sample analy§!§::ii!,nd to identify problems which may 

not have been observed in the quality control rey}@:W:!!At!!l~jijrest of the data. As summarized in 

section 18.4.2.1, several analytes were foyq~JiJ,gii)igc&qf'''''commonly in a significant number of 

laboratory blanks. As such, the presence of"'low:;::J~ye~s of acetone and methylene chloride in 

environmental samples is probably a result of labofitoiy,,,,9QPtamination. 
··.··:·::::\~~( 

In addition, the full validation reports indicate that the 1<>h,n1"!:ltn•..v commonly did not meet quality 

assurance objectives for calibration for the acetone, 2-butanone, 2-hexanone, 

bromoform, and 4-methyl-2-pentanone. It calibration problems for many of 

these ~alytes is related to variable contamination during calibration. 

Because the calibration problems for with some regularity, analytical 

values for these analytes in all be considered of lower reliability 

than the other unqualified analytical results. 

For the SW -846 metal analyses, the full 

analyses for selenium, thallium and ""r" .. "'·"'·' 

samples should also be considered of 
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18.0 SUM:MARY OF RISK ASSESSMENT 

18.1 Summary of the Human Health Risk Assessment 

A human health risk assessment (HRA) was performed using the site investigation data obtained 

for 15 Solid Waste Management Units (SWMUs) at Cannon Air Force Base (AFB). The 

objective of the HRA is to assess the carcinogenic risk and noncarcinogenic hazard posed by 

contaminated soil at the various SWMU s to potential human receptors. The information from 

the HRA can then be used to assist in if there should be further investigation, 

remedial action, or no further action for 

The complete description of the HRA vVULU:~!:~ 
performed, and details of results is n ..... .,.,.n,,.~ 

section presents a summary of the general apt~t.Qi~Ch 

Assessment Area (RAA). 

18.1.1 Overview of Approach 

The HRA was conducted using the approaches identified in "Risk 

Assessment Guidance for Superfund: I: Human ... ~'" ... Evaluation Manual, Part A" 

(RAGS), (EPA, 1989a). RAGS, which is the S document for human health 

risk assessment, was used instead of RFI ~ui.aaric 

more comprehensive nature. Assumptions 

conservative, and therefore tend to ovc~re~mn 

First the results from the sampling and analysis were 

Concern (COCs), grouping the SWMUs · 

results (data evaluation). For each RAA · 

identifying the potential receptors and 
pathways (exposure assessment), and asse.ssmg 

assessment). The chronic daily intake 
results to estimate a cancer risk and 

reasonable maximum exposures (risk 

discussed in more detail below. 

18.1.1.1 Data Evaluation 

~ ...... """ by identifying Chemicals of 
summarizing soil characterization 
................... was then performed by 

daily intake of the COCs by all 
of all of the COCs (toxicity 

with the toxicity assessment 
for each receptor based on 

of these steps of the HRA is 

The results from sample analysis were the United States Environmental 

Protection Agency (EPA) Laboratory Data Guidelines (EPA, 1988b, EPA, 

1991g) in order to determine the useability of the data. The data were reviewed with respect 

to the overall quality of the data, the quantitation limits achieved in the analysis, and the 

laboratory quality assurance/quality control (QA/QC) practices, including precision, accuracy, 

representativeness, completeness, and comparability. The data were either accepted, rejected, 

or accepted with qualifications. All rejected data were eliminated from further consideration. 
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The COCs for each SWMU were then identified by eliminating chemicals that were not detected 

in any environmental sample, eliminating chemicals that were conclusively identified in data 

validation as laboratory contaminants, eliminating metals in which the maximum detected 

concentration was less than its background soil concentration at Cannon AFB, and eliminating 

chemicals, except lead, for which there are no EPA-verified toxicity data. The metals excluded 

due to the lack of EPA-verified toxicity data include aluminum, calcium, cobalt, copper, iron, 

magnesium, and potassium. The remaining chemicals constitute the list of COCs. The 

composite list of COCs for the 15 SWMUs includes the following: arsenic, barium, beryllium, 

chromium, lead, manganese, nickel, silver ;,,,;yAAadium, zinc, acetone, ethylbenzene, methylene 

chloride, tetrachloroethylene, 1, 1, 1-trichlot~ihane, toluem;, and xylene. 
~~r .::=: 

For the HRA, the SWMUs were dividJ.f_·_:_:_[fili_:_i .. I!IJ'.[_ .• essment Areas (RAAs), and the 

subsequent calculations and risk analysis ~~re performed ·ror each RAA. A Risk Assessment 

Area (RAA) is a group of SWMUs that ~~}g~graphically close and have similar chemical 

release sources. Grouping the SWMU s intg}RAAs allows the identification of chemicals and 

pathways that result in significant contributi,qns J;q,,,fi§J.f.-*,,,,and the assessment of whether potential 

human health impacts are related to a p~~ular ""i&\A or gpntamination source. The physical 

;~:=a~=~::u~:o~~~':s fllllltC::::;;du=~ :::=:: 
• Physical setting: This criterion considers th~Jl!!~cteristics such as the site-specific 

geology, hydrogeology, hydrology, an4.l1.fi~lggy. lSWMUs in close proximity share 

these characteristics, and are more likeiy'''''tam:lijiy~ jte same risk impacts than those farther 

away. ·.·.,.,,,,,,,t:::f(,,,,,t::t::~t_ill 

• Function: SWMU s that serve similar 

similar chemical release sources. 

• Chemical release sources: SWMU s 

more likely to have the same COCs. 

The SWMU s were grouped into 4 RAAs 

RAA #1 SWMUs #1, 3, 5, 7, 8, 9, 

RAA#2 SWMU #48A and B 

RAA#3 SWMU #83 

RAA#4 SWMU #108 

AFB are more likely to have 

38, and 39 

The first step in quantifying the potential human health risk posed by the RAAs is to calculate 

the exposure point concentrations for each medium sampled. For this investigation, only soil 

samples were collected. 
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An HRA is based on an estimate of the reasonable maximum exposure (RME) expected to occur 

under current and future land use conditions (EPA, 1989d). The RME is defined as the highest 

exposure that can reasonably be expected to occur at a site. The EPA recommends that the 95% 

upper confidence limit (UCL) be used as the representative RME concentration for risk 

assessments (EPA, 1989d; EPA, 1992). 

For the finite number of soil sample results, which were assumed to be distributed normally, and 

using a depth interval of 10 feet below ground surface, the 95% UCL for each COC in each 

RAA was calculated. 

A set of criteria was established to determirii:JP!::P~R!i1.M:t$alues to be used for qualified data: 

if~j~j~j~ji\ii~i~~~I[!i1!!!i!i!i~!~i~i1!i!1!1!i!ii!i1!!!1!iii!iiiiii!i!!!i!Il!!!! 
Data Validation ii:!i:. Numerical Value Used 

Qualifier Example of RCMllt, in 95 % UCL Calculations 

J .1.5J 

u 1.5 u 

UJ 1.5 UJ 

:=::=:::::~;~:}::::::::· 

.:.'=,::,:=.==.':.·?'' ·................................. 1.5 
·.·.··=·======rtr~~~======·=······· 

fi \t .} 

~:~~~~::,n::ru=u~ 
=:=:- detected concentration, exclude from 

.·.·====:=::::::6.ilculations. Otherwise, use half the 

.. ·=·======::::::t:tiiij!j!i[i~ii[jj[i[[i[iiiii;PL (e.g., 1.5/2 = 0. 75) in 

~:
1

::;. qualified da~. 
The analytical results used and the corres·oolllelllllg .==·==::=:=::::::::calculations for all COCs for each 

RAA are presented in Appendi~ F. ~:=::P!@li¢ul:a.:r RAA were considered, which 

thus in some instances included COC data n.R .. l m====~'urri any valid detections. Such an 

inclusion resulted in 95% UCLs that were r::,;(.:.~ ... Il~resentathre .. =:'an entire RAA. 

Although the number of samples taken was ::: .. :::=:':;==:(==)::=·:==:/=:(//)\(='';::::::=:::====·====: 

VOCs, and metals) for a particular RAA, .. .. .. , ...... · ... ·.,.,.,..,,.,.,.,., .... of · , or the total number of data 

points used in calculating the 95% UCL, .. = ..... : ... : .... \(.:::,: ... :::.::\::: .. COC. The number of results, 

depended on the amount and type of .. · ..... · .. .. . .-,,.::--=:=· COC. For instance, most 

of the sample data for 1,1, 1 chloride in RAA #1 were 

nondetects with RDLs greater than the concentration. Therefore, these 

nondetects were not included in the Consequently, the number of 

results is low (e.g., only two results for in RAA #1). The low number of 

results provides an insufficient data set for calculating a meaningful 95% UCL (EPA, 1992). 

In these cases, the maximum detected COC concentrations were selected in order to 

conservatively represent the RME values. 

For some COCs, 90% or more of the sample data were nondetects with RDLs less than the 

maximum detected concentration. These COCs included: toluene, ethylbenzene, xylenes, 

acetone, tetrachloroethene, methylene chloride, and silver. The nondetects for these COCs were 
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included in the calculations of 95% UCLs. However, the high percentage of non-detects 

compared with the total number of results precludes a clear representation of the RME values 

by the calculated 95% UCLs. 

18.1. 1. 2 Exposure Assessment 

The objective of the exposure assessment is to estimate, for each COC, the extent of exposure 

to an individual (herein referred to as a receptor) based on onsite soil concentrations and fate 

and transport modeling results. Exposure i~:''~pressed as a chronic daily intake (or dose) for 

each exposure pathway of concern and e<i~h receptor of ,concern. Results of the exposure 

assessment are then combined with toxicityj:::4~~:~:~l9f}-~:':@,PC to determine the probability of 

an exposed receptor developing cancer andjjp®.f:Bf!!!l.4.¥~~se health effects. 

An exposure pathway describes the course l::i§.QC takes from the source to the receptor. Only 

complete exposure pathways need to be ~J,essed in an HRA (EPA, 1989d). A complete 

exposure pathway consists of the following!i.four,,~l~@J.lts: 

• A source and mechanism of chemical ~ 
• A retention or transport medium; 

the 

Before identifying complete exposure .-."''""UI'"'"" s investigated at Cannon AFB 

were characterized with respect to current <>-\>~~~,~~,,~~=~ "'"'~~""''''~"'· The current and future land use 

of the RAAs is industrial. As a use of Cannon AFB is highly 

specialized and there is low probability residential use in the future. 

The nearest sensitive receptors, or those chemical exposures, are children 

living in the residential area located in the northwest of the NE-SW runway, 

approximately one-half mile from the n .. ~ ..... ",. ... ~t~#U:~=~=='!)f~ 

Based on the current and anticipated future 

defined. The first exposure scenario is 

following assumptions: 

• The land use of the RAAs will not ..... ., ... 6'"'· 

support residential use; 

......... ,.;a.~~~.,.. two exposure scenarios were 

conditions, which incorporate the 

remain industrial, and will never 

• The site characterization data available are representative of site conditions in the future; 

and, 

• Short-term activities such as construction will not occur. No further remedial action will be 

implemented to reduce the exposure to COCs. 
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Since the RAAs have an industrial/commercial setting, it is anticipated that some level of 

construction might occur at the RAAs in the future. Therefore, the second exposure scenario 

is that of "construction" conditions, which incorporate the following assumptions: 

• Trenching activities will take place at each RAA; 

• One utility trench will be constructed along the length of each RAA. The trench will be 

straight, four feet wide, and 10 feet deep; 

• Construction activities will occur over 
exposure duration for the construction $eiGatllQ: 

• Onsite construction workers will be vv~,~~'ucu~1 
and mitigation measures (i.e., dust cotlt.tt~h,,,,,per·smla 

• The site characterization data 
construction activities. 

will be 8-hour days, for a total 
·and, 

of site conditions during 

be possible for a COC to be 
rn.ealUm to an exposure point. Three 

the viability of transport to 
and surface water transport. Of 
sport pathway. Air transport of 

_.,. .......... J._ ...... (dust) mechanisms. For the purposes 

of this HRA, vapor-phase transport was · · ... : .... ... ) for volatile organic COCs, while 

particulate transport was assumed to occur for inorganic ... · ....... Although many of the RAAs 

are paved, both vapor-phase and particulate of were conservatively assumed to 

be viable transport mechanisms. and particulate transport was 

performed to estimate the environmental COCs in ambient air at each RAA 

and at offsite receptor locations. 

Based on the fate and transport modeling 
estimations were then made for each RAA ·· 

scenario for soil ingestion, dermal 
dusts for each· scenario. 

18.1.1.3 Toxicity Assessment 

'""~"""""h'""" in soil, exposure dose 
u""'"' ............. scenario and the construction 

~!!illllli vapors, and inhalation of airborne 

A toxicity assessment was performed to · and the toxicological properties of 

the potential chemicals of concern selected for the HRA. In addition, toxicity values were 

obtained for use in conjunction with the results of the exposure assessment in order to 

quantitatively and qualitatively assess the potential for adverse effects to occur to receptors 

associated with the site. 
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Two types of adverse effects, carcinogenic and noncarcinogenic, are generally taken into 

consideration to assess potential impacts to human health. Quantitative toxicological assessments 

for many chemicals, including both noncarcinogenic and carcinogenic responses, can be found 

in the Integrated Risk Information System (IRIS) database and in the Health Effects Assessment 

Summary Tables (HEAST) documents, produced by EPA (EPA, 1993a; EPA, 1993b). 

Carcinogenic effects are characterized by the production of tumors resulting from cellular 

changes that lead to uncontrolled cellular proliferation. The EPA currently assumes that there 

is not a threshold effect for substances cancer, and that there is a linear relationship 

between the exposure concentration and probability cancer will be produced due to 

exposure. Therefore, carcinogenic risk is . · ...... .. probability of an individual 

developing cancer over a lifetime as a · · .. ·.· ·.. ··::·:··::'··::::::::a potential carcinogen . 
. ··=·=·=· 

Dermal slope factors (SFs), which are used JQ}~~·ess dermal exposures to potential carcinogens, 

are usually not available directly from the when possible, dermal SFs have been 

derived for the purposes of this risk SF can be derived by dividing 

available oral slope factors by absorption literature searches to obtain an 

estimated absorbed slope factor. From dermal slope factor, the 

carcinogenic risk from dermal exposure 

Noncarcinogenic effects cover a wide range of toxicolgg!d responses ranging from effects on 

specific organs (e.g. the liver), to systemic effe£"::,:(~g~::::ms central nervous system) to effects 

on reproduction and offspring (e.g., teratggm.!iG~J:ra,p<r rriutagenicity). Based on scientific 

understanding of homeostatic and adaptive m&Hiij~~.!ll~~ systemic or noncarcinogenic toxicity is 

assumed to have an identifiable threshold for boih''''ihb.,:,Jrul1vidual and the population, which 

means that the organisms or receptors can tolerate a range··=at exposures without adverse effects. 

The benchmark value of this threshold is the ··· RID, expressed in milligrams of 

chemical per kilogram of body weight of · :. (mg/kg-day) (EPA, 1993b). 

For the purposes of risk assessment, assessed using chronic reference 

doses (RIDs) in milligram-chemical per d\11JIIIIf~~~~~~~:,~of individual per day (mg/kg-

day). A chronic RID is an estimate .. ; as high as an order of 

magnitude) of a human daily intake that is an appreciable risk of deleterious 

effects during a lifetime or a portion of a llf.e.~ln!ll\ljj(g[~~Y.rr than 7 years), including sensitive 

subpopulations (EPA, 1993a). 

Usually, exposures that are less than the hazard quotient or hazard index 

equal to or less than 1) are not likely adverse health risks. As the 

frequency and level of exposures exceeding the likelihood for adverse effects 

also increases. However, a clear distinction that could categorize all exposures below the RID 

as "acceptable" (risk-free) and all exposures in excess of the RID as "unacceptable" (causing 

adverse effects) cannot be made (EPA, 1993b). 

RIDs are often available from the EPA for oral and inhalation routes of exposure. The 

appropriate type of RID should be used to assess corresponding exposures. Often toxicity values 

for noncarcinogenic inhalation exposures are presented as reference concentrations, which are 
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levels of exposure (in mg/m3
) that are not expected to result in adverse effects. For the purposes 

of this risk assessment, reference concentrations (RfCs) identified for chemicals of concern have 

been converted into inhalation reference doses according to EPA guidance (EPA, 1989d). 

Dermal exposures have been identified as potential routes of exposure for this study. In general, 

dermal RIDs are not available for risk assessment purposes, but they have been derived for some 

of the chemicals of concern in order to assess potential dermal exposures. The dermal RIDs have 

been derived by multiplying available oral RIDs by absorption factors identified in literature 

searches. The result is an assumed absorb~:J-.wse of contaminant, below which exposures are 

not expected to result in adverse effects, a.rff'.above which potential hazards may exist . 

18.1.1.4 Risk Characterization 
..

. _:_l_',i 

tt 
The exposure dose estimations were with toxicity values for carcinogenic and 

noncarcinogenic effects to arrive for each RAA. Because the 

development of carcinogenic and cin~(mi,~:·::l -~·.i .-I ... ~ .. ~,_ ... t .. s are assumed to be caused by different 

mechanisms of action, different .u .... ""·""'v•vlli'"'"'~ to . these effects. 

The carcinogenic effects were determined 

Excess cancer risk refers to the incremental risk 

that arises due to onsite COCs. The acceptable excess cancer 

ranges between 104 and 10-6 (EPA, 1990a; EP 

regulatory program under which work is 

conditions, cleanup goals and/or treatment O>I.Q.Iluel~<M;) 

the range. Risk management decisions made -.-.,,,,,,,,,~tf~C~FtA=:'ur~oe:t-arrls 

with risk in the 104 range. 

To assess the potential adverse not1ca.Jrcu1oe. from exposure to COCs, the 

pathway-specific dose is compared with the.............. dose, or "safe dose," to arrive 

at a ratio called the hazard index. Usually, .. · is greater than one, meaning the 

exposure level exceeds the threshold ref~;~dl~!'i!IM for adverse noncarcinogenic 

health effects may exist. If the hazard nrt ... .J.mfi:~;.wmn: than one, exposures to the COCs 

are not expected to result in a systemic toxic''r'c ~SI).lQP§P:~t,,.!.J frequency of exposures exceeding 

the reference dose increases and the Stii;ze~~~t~~~-~~~~~[~~~~:~e!, the probability for adverse 

effects also increases. For regulatory..,. of one or less is considered to 

be an acceptable noncarcinogenic risk .. 1990a, 1991c). If the pathway-

specific or total exposure hazard index is · · . segregation of the hazard index, 

based on the type of effects or ··:··:·· ,;:,··::::,.::;:··,::'''': considered (EPA, 1989d). 

For effects from lead exposure, the EPA has set 10 ug-lead/dl-blood as the target blood lead 

concentration using the Uptake/Biokinetic (UBK) Model. This model is used to calculate 

potential blood lead levels for children at residences who are subject to chronic exposure to lead. 

The UBK Model is not appropriate, however, to be used for short-term scenarios such as the 

construction scenario. Therefore, the short-term exposure of adult receptors to airborne 

particulates containing lead was compared to the Occupational Safety and health Administration 
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(OSHA) permissible exposure level (PEL) for lead of 5.0 x 10·2 milligrams per cubic meter 

(mg/m3
). 

18.1.2. Summary of Results for Risk Assessment Area #1 

RAA #1 is comprised of SWMUs #1, 3, 5, 7, 8, 9, 11, 16, 32A, 33B, 38, and 39. The COCs 

identified for this RAA are the following: toluene, xylenes, 1,1,1-trichloroethane (fCA), 

acetone, methylene chloride, tetrachloroethene, arsenic, barium, chromium, lead, nickel, and 

silver. 

It was assumed that the current and future::~·J,J.§~::J~f.·:::~:(·.RAA is industrial. Two exposure 

scenarios and the associated potential recepiQf.ii:i:WiiiilQ.#.mlfi~; that of a baseline scenario, with 

the on site worker, offsite residential, and of{~ite sensitive re&ptors, and a construction scenario, 

with the onsite construction worker, onsite!g~-duty worker, offsite residential, and offsite 

sensitive receptors. Air transport was to be the only complete transport pathway. 

Exposure dose estimations were made for - and associated receptors and 

the construction scenario and associated rec:eb1bn~ttfor::::soi.ningestion, dermal absorption, and 

inhalation of vapors and airborne dusts. of the identified COCs was 

assessed, and slope factors were derived tor•·erurculoget 

for noncarcinogenic risks. 

The carcinogenic COCs identified for chloride, tetrachloroethene, 

arsenic, chromium, and nickel. A summary risks for each of the receptors under 

the baseline and construction scenarios are pre:serltecr=·~~lQ' 

RAA#1 

RAA #1 Cancer Risk from 

· <ONsiTE>· 
.. ···:-.. :- ·· ... ··.< .. · .. ·.·····: .. 

<=oNSJ:'RtrC'OON 
·.··WoRKER<· 

Baseline Scenario 

6 x w-9 

The carcinogenic risk for each of the receptors evaluated under the baseline and construction 

scenarios were within the EPA's target risk range of 1 Q-4 to 1 <r. On site workers under the 
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baseline scenario have the greatest estimated cancer risk among the receptors, at 4 x 10"5• The 

greatest contribution to the cancer risk for onsite workers is derived from chromium exposure 

through the inhalation pathway (3 x 10"5), followed by the dust inhalation (5 x 10-,, soil 

ingestion (1 x 1~), and dermal absorption of arsenic (1 x 1~). The toxicity values for 

chromium assumed that the COC was present in its hexavalent (VI) form. However, if the 

chromium were present in its trivalent (Ill) form, the carcinogenic risk would not be quantifiable 

due to the lack of toxicity data for trivalent chromium. 

Noncancer hazard indices were calculated {9.!\:~ch of the COCs identified: toluene, xylenes, 

TCA, acetone, methylene chloride, tetrachl.pfrethene, arseo.ic, barium, chromium, nickel, and 

silver. A summary of the hazard indices fQI::::~9ft:Ji?:fd:b.~t:ff&eptors are presented below. 
f(ti/it/})!{(;=:=:=:=:=:=rt:~r:!:t}}f 
fr=:=:::=:=:=::;:;::================================================t/:===== 

RAA #1 Noncancer Hazard Inde*-=i:from all Pathw'iys for Baseline Scenario 
f~{:~:~t:::;:;:;:; 

9.5 X 10·2 

RAA #1 Noncancer Hazard Index 

The hazard index for each of the · . · . . and construction scenarios 

evaluated did not exceed EPA's "level of .:·.:·=·===·=··=···,., .. =·: .··:···='·::,:::=,======:= (1.0) for noncarcinogenic effects. 
:::::· ·::. 

The UBK Model was used to calculate po;:~~~~~,.~~~:~~levels for children at residences who 

are subject to chronic exposure to lead Based on the site-specific 

conditions of RAA #1 baseline scenario, receptors chronically exposed 

to these conditions would have blood lead the concentration of concern of 

10 #Lg/dl. Under the construction scenario, lead concentrations arising 

from the site-specific conditions at RAA orders of magnitude below the 

OSHA PEL. 

18.1.3 Summary of Results for Risk Assessment Area #2 

RAA #2 is comprised of SWMU #48A and B. The COCs identified for this RAA are the 

following: toluene, ethylbenzene, xylenes, acetone, methylene chloride, barium, nickel, and 

vanadium. 
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It was assumed that the current and future land use of this RAA is industrial. Two exposure 

scenarios and the associated potential receptors were identified; that of a baseline scenario, with 

the onsite worker, offsite residential, and offsite sensitive receptors, and a construction scenario, 

with the onsite construction worker, om:ite general-duty worker, offsite residential, and offsite 

sensitive receptors. Air transport was determined to ~e the only complete transport pathway. 

Exposure dose estimations were made for toth ~e ba~elir.e scenario and associated receptors and 

the construction scenario and associate] rxe!Jtors, for soil ingestion, dermal absorption, and 

inhalation of vapors and airborne dusts. ,,~,toxicity of each of the identified COCs was 

assessed, and slope factors were derived for:~..Jciaogenic ris~ and reference doses were derived 

for noncarcinogenic risks. ::_.''tt/?''/')f''i \':{:::.:,;;::· 
:=:=:·: ••••• -••••• ::· ••••• -•••••••. ·:-:-:-::::::::::::··--:-:-·· 

;~~)))fff)\~{ft\=~=~=~=~:;:;:~:~:;:~:;:r;ttt~~ 

The carcinogenic COCs identified for this Rl,\A were methyH~ne chloride and nickel. The cancer 

risks for each of the receptors for the basel!.,~~::.?:r.d construction scenarios are presented below. 

RAA #2 Cancer Risk 

RAA#2 3 X lo-7 

Baseline Scenario 

Onm'E 
SENSm:VE 

·REcEPToR. 

2 x w-u 

.··· ONSJtE '·· .· .. 
CONSTRUCTION·.·. GENi!&£ifitfiii!:::J C .Rm®lMJlA 

WORKER . 

RAA#2 

The carcinogenic risk for each of the rooeotc:n: 

range of 104 to 1 <r. 

Noncancer hazard indices were 
ethylbenzene, xylenes, acetone, methylene 

indices for each of the receptors for the u~""' ... '"" 
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RAA #2 Noncancer Hazard Index from all Pathways for Baseline Scenario 

.. RisK OFFSITE OF:FSITE . .. 

ASSESSMENT 0NSITE WORKER ..... · REsmENllAL SENSITIVE 

... :AREA ·.• WORKER. t REcEProR 

RAA#2 9.4 x w-2 3.8 X 10-S 1.8 X 104 

RAA #2 Noncancer Hazard Index for Construction Scenario 

RisK 
ASSESSMENT 

AREA 

RAA#2 

ON SITE 
CONSTRUCTION 

WORKER 

4 X 1()0 

The hazard index for two of the receptors 

'OFFSfl'E 

SENSITIVE 

REcEPTOR 

5.9 x w-3 

(1.0) for noncarcinogenic effects. , onsite workers and general duty 

workers have an estimated hazard index of 4.0. The greatest contribution to the hazard index 

for these two receptors was derived from the dust~iU.§.i. of barium (4.0). Offsite resident 

receptors have a hazard index of 1. 3 X 10-3, wru:m:::pt($il:::~~n$itive receptors have a hazard index 

of 5. 9 X lQ-3• :.::,:,:fj::::::):):::''{;::::•··. :0:: 
··:·::\::::::::-:·.· ::::: 

Exceeding an HI of unity simply means that the ~;:~'tiit=::f.or adverse noncarcinogenic health 

effects may exist. It does not mean that such effects do ·· . Also, hazard indices are not 

statistical probabilities, and the level of ........... · increase linearly as the RID is 

approached or exceeded (see Section 19.5 .. 

Since the total hazard index for onsite c6Jtm~9!UI:::·:I91~rs and general duty workers was 

greater than one, the results giving rise to be more closely examined, and 

the type of noncancer health effects and action should be considered. In 

this case, exposure to barium through the caused the HI of unity to be 

exceeded. Recall, as was discussed in · . the prevalence with which barium 

was identified as a COC suggested that the :······ of barium used (Table 19-

1) may not have been representative of as part of this effort. Thus, 

the calculated hazard index could be in part, to background barium 

concentrations. It was beyond the determine the background metal 

concentrations at the 15 SWMUs. 

Also, it must be emphasized that it was assumed that no mitigation measures would be 

performed during construction to minimize exposure. Thus, no dust suppression measures were 

assumed to occur; such measures, if effectively instituted, would eliminate the exposure pathway 

for all receptors other than construction workers. Similarly, personal protective equipment 

(PPE) was not assumed to be used by the construction workers; use of PPE would reduce, if not 
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eliminate, their exposure. As a result, the cancer risks and noncancer hazard indices estimated 

represent the worst-case excess cancer risk and noncancer hazard expected to occur during a 

hypothetical construction scenario. 

18.1.4 Summary of Results for Risk Assessment Area #3 

RAA #3 is comprised of SWMU #83. The COCs identified for this RAA are the following: 

barium, beryllium, lead, manganese, nickel, silver,and zinc. 

It was assumed that the current and future~~Jand use of this ... RAA is industrial. Two exposure 

scenarios and the associated potential receptQI§J¥@:f~;hi4,qP.fi¢d; that of a baseline scenario, with 

the onsite worker, offsite residential, and off$t¢::$.®.1ti.V:$.~j~ptors, and a construction scenario, 

with the onsite construction worker, onsite~g~~~rni~-d~tY···~dtker, offsite residential, and offiste 

sensitive receptors. Air transport was dete.flruq~ to be the only complete transport pathway. 

Exposure dose estimations were made for ~.,.,!iii~:·~~~'*"·~ scenario and associated receptors and 

the construction scenario and associated .. :ingestion, dermal absorption, and 

inhalation of vapors and airborne dustss .. Jr~~~l~~~~~~~~!.ll··;t;::each of the identified COCs was 

assessed, and slope factors were derived fc and reference doses were derived 

for noncarcinogenic risks. 

The carcinogenic COCs identified for this RAA. ... ,.~i!!i~~lum and nickel. The cancer risks 

for each of the receptors for the baseline and:?P.I~on SCenarios are presented below. 
····:·::::::;::::·:·:·=·;:=:=:::=·=···· :.=~_i1~ 

···:::======r:~: 

RAA #3 Cancer Risk from all Pat~~~§s••t4i Baseline Scenario 

RAA#3 9 x w-7 

RAA #3 Cancer Risk from 

.···· ... -:RISK 
..... .ASsF:.sSMJiNT . 

AREA 

RAA#3 

ONSITE 

C!)NS1'RU9fiON 
. WORKER 

·:::; 

' . . 

. . O"l'l'Sl'I'E ·•·•······ ..• 
SENSn:lv.E •·•··· 

···· RECEPTOR . 

.·.·.oFFSrr.E ...... . 
.. . . .... . 

. SEI\lsrtrvE < 
REcEPToR 

1 x w-1o 4 x w-10 

The carcinogenic risk for each of the receptors evaluated were less than the EPA's target risk 

range of 1Q-4 to 1~. 
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Noncancer hazard indices were calculated· for each of the COCs identified: barium, beryllium, 

manganese, nickel, silver, and zinc. Noncancer hazard indices were calculated for each of the 

COCs identified: toluene, ethylbenzene, xylenes, acetone, methylene chloride, barium, nickel, 

and vanadium. The hazard indices for each of the receptors for the baseline and construction 

scenarios are presented below. 

RAA #3 Noncancer Hazard Index from all Pathways for Baseline Scenario 

RisK 
AsSESSMENT ._.AREA 

RAA#3 

RAA#3 

2.3 x w-l 

()NSITE > 

P()NSTRUCJION l·GEN.im.A.t,.:]}U]:y •. I 

WoRKER 

5.8 X 10° 

The hazard index for two of the receptors ev~g~~~.,_eJ 

(1.0) for noncarcinogenic effects. 

workers have an estimated hazard index 

for both types of onsite workers is derivec:~:::[~i!J1~:[:[Hil1~f!ti[i~~· 

through the inhalation pathway. Offsite ,._''"'"'n' •::flecePWirS 

while offsite sensitive receptors have a UUL.oLLI.U ---.,._.,_, __ , ___ ._, 

OFFSITE_._ 
.SENSITIVE 

RECEPI'OR 

6.3 X 104 

OF'FSITE 
SENSIDVE 
REcEPToR. 

1.3 x w-2 

Exceeding an HI of unity simply means vv~~ ..... _ •• , •• ~v ... adverse noncarcinogenic health 

effects may exist. It does not mean that _._._ Also, hazard indices are not 

statistical probabilities, and the level of ""'·••..,U\O~A.II,., .... ~·~., .. , .... u.,J.I. increase linearly as the RID is 

approached or exceeded. 

Since the total hazard index for onsite construction workers and general duty workers was 

greater than one, the results giving rise to the exceedance should be more closely examined, and 

the type of noncancer health effects and their mechanisms of action should be considered. In 

this case, exposure to barium through the inhalation pathway caused the HI of unity to be 

exceeded. The prevalence with which barium was identified as a COC suggested that the 

background concentration of barium used may not have been representative of the SWMUs 

investigated as part of this effort. Thus, the calculated hazard index could be due, either all or 
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in part, to background barium concentrations. The HI contribution of manganese through the 

inhalation pathway just exceeds the HI of unity and also may be due, either all or in part, to 

background concentrations. It was beyond the scope of this RFI to determine the background 

metal concentrations at the 15 SWMU s. 

Also, it must be emphasized that it was assumed that no mitigation measures would be 

performed during construction to minimize exposure. Thus, no dust suppression measures were 

assumed to occur; such measures, if effectively instituted, would eliminate the exposure pathway 

for all receptors other than construction \VQ.~~s. Similarly, personal protective equipment 

(PPE) was not assumed to be used by the cogStruction worke.rs; use of PPE would reduce, if not 

eliminate, their exposure. As a result, the &mq~.r,,ri~~,,,,@P.4.~~honcancer hazard indices estimated 

represent the worst -case excess cancer ris~·:,ll':,ii\QI(.;I,B::::~azard expected to occur during a 

hypothetical construction scenario. :, .... \ 
1\\::: .. 

The UBK Model was used to calculate lead levels for children at residences who 

are subject to chronic exposure to lead . .. . ... ·.. . .. scenario. Based on the site-specific 

conditions of RAA #3 baseline scenario, · ''·' of the;: receptors chronically exposed 

to these conditions would have blood lead 11JIIIII1i[~~~th~~e~~concentration of concern of 

10 J.Lg/dl. Under the construction scenario,~ lead concentrations arising 

from the site-specific conditions at RAA orders of magnitude below the 

OSHA PEL. 

18.1.5 

RAA #4 is comprised of SWMU #108. for this RAA is nickel. 

It was assumed that the current and future land u.,,,,,~"'""n. is industrial. Two exposure 

scenarios and the associated potential r~::~~~~i~f¥d~~\J!:~;.~t~hat of a baseline scenario, with 

the on site worker, off site residential, and and a construction scenario, 

with the onsite construction worker, onsite,:, ... .... , off site residential, and offsite 

sensitive receptors. Air transport was · .. .. ....... ·: only complete transport pathway. 

Exposure dose estimations were made for and associated receptors and 

the construction scenario and associated recemP.t$m: .,:.:,:,'.t·.·.Q·i N'Sl;).J ingestion, dermal absorption, and 

inhalation of vapors and airborne dusts. ,, .. ··.: .. , ...... · ... ,., ...... ,,.,,:·''\:·::':'::'::::::,each of the identified COCs was 

assessed, and slope factors were derived for,'='·'' ·. and reference doses were derived 

for noncarcinogenic risks. 

The only carcinogenic COC identified for . The cancer risk for each of the 

receptors for the baseline and construction scenarios are presented below. 
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RAA #4 Cancer Risk from all Pathways for Baseline Scenario 

RAA#4 2 X 10"7 

RAA #4 Cancer Risk from 

,ONSITE ........ · 
'CONSTRUtriON .. 

WoRKER 

RAA#4 3 X 10"8 

The carcinogenic risk for each of the 
range of 10-4 to 10-6. 

2 X 10"11 2 X 10"11 

0FF'SITE······· .. · 
SENSITIVE 
REcEProR 

1 X 10"11 

less than the EPA's target risk 

Noncancer hazard indices were calculated for nickelf::~::::~:!lie hazard indices for each of the 

receptors for the baseline and construction ~-~::::gt:p;t~sented below. 
·=::::;:;~~tf))j)J!~liil;;;~~~~::::·:···· t: 

RAA #4 Noncancer Hazard Index fro~·-·-~j=:::~~tb~~ys for Baseline Scenario 

·RisK 
ASsEssMENT 

.. AREA. 

RAA#4 

RAA #4 Noncancer Hazard Index 

ASSESSMENT 

AlmA 

RAA#4 

·ONSITE 

CONSTRUCilON 

WORKER 

2.3 X 10-4 3.8 X 10"5 

1.9 X 10"7 

for Construction Scenario 

4.1 X 10"10 

.. OFFSITE···· 

SENSlnVE 
REcEYfOR 

3.0 X 10"9 

The total hazard index for each of the receptors evaluated for the baseline and construction 

scenarios did not exceed EPA's "level of concern" of unity (1.0) for noncarcinogenic effects. 
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18.2 Ecological Risk Assessment 

An ecological risk assessment (ERA) was conducted using the site investigation data obtained 

for 15 SWMUs at Cannon AFB. The objectives of the ERA were to evaluate the potential for 

adverse effects to the environment posed by contaminated soil to the environment. From the 

information gathered, a recommendation can be made for no further action or for further study. 

The ERA was performed using the guidelines presented in the "Risk Assessment Guidance for 

Superfund: Volume II Environmental Eval~t.i9n Manual" (EPA, 1989d). Assumptions made 

throughout the ERA were generally conseri~tive, and therefore tend to overestimate the actual 

risk. The complete description of the ~·=··:•:999.A~~:::: including all assumptions made, 

calculations performed, and details of result$.:;:::~$.::-m;:::i[Section 20.0, contained in Volume 

2 of this report. This section presents a summary of the getieral approach used and summaries 

of results. :::;;;:;\\=·········· 

First, COCs were selected and 
criteria determined in the HRA The approach employed is similar to that 

exposure point concentrations for soils 
(data evaluation). Next, potential ~ .. v~::.' 

identified, and exposure concentrations 
n:·.llll~1l~h~ pathway(s) of exposure were 
'it were calculated (exposure 

assessment). A toxicity assessment based ·• the ,.,. 

Finally, a risk characterization was performed by ........... ;:· 
assessment with the toxicity assessment. · ····=·::::-::::}tt'•:•::=:··=······ 

receptor(s) was then conducted. 
the results of the exposure 

The data evaluation for the ERA followed · as that for the HRA, summarized 

earlier in this chapter. In the exposure assessment;':•''m· .. ····:e'-'''·,:,.,,l~ ~:and magnitude of exposures to the 

environment from the identified COCs are identified, feasible, quantified. Because 

of the complexity of the ecological habitats and. the of reliable toxicity and transport 

data, the exposure assessment for the ERA · · · '··· · the quantification of exposures 

to one or a few scenarios. In some . .;;;:· be analyzed qualitatively. The 

scenario(s) selected for quantification are .... y considered to be the most 

conservative, that is, the pathways and ·•.:-•···· are most likely to be followed, 

and the receptor(s) most sensitive or most .. :.·· '' by contamination. 

It is not feasible to evaluate, even contaminants on all of the species 

in an entire ec~system. Instead, as is II (EPA, 1989d), ecologists 

will often use professional judgement to species" that is thought to be 

representative of the success of other impacted in a given habitat. The 

indicator species, also called the based on one or more of the 

following attributes: 1) the species' to or other environmental 

changes; 2) the importance of the species to the entire habitat, e.g., whether the species occurs 

frequently in the area or is a central part of the food chain; 3) whether the species is likely to 

be exposed to the identified contaminants; and 4) the availability of toxicity data on the species. 

Of the potential terrestrial receptors, the deer mouse was considered to be the most appropriate 

receptor for evaluating these SWMUs for several reasons. First, even if the SWMUs are 

uncovered in the future, all of the SWMUs, with the exception of SWMU 108, will nevertheless 

247 



'I 

be surrounded by buildings and industrial areas and will remain near the flight line. The habitat 

of the SWMUs would only be conducive to invertebrates, insects, small mammals such as the 

deer mouse, and possible raptors. Second, there is a large data base of toxicity studies on 

laboratory mice because of their widespread use for human health assessment. Comparing 

toxicity data for laboratory mice to wild deer mice has a lower uncertainty than comparing the 

same toxicity data to a less closely related species such as the plains pocket gopher, inverte

brates, or insects. Third, although there will not likely be high raptor activity around the 

SWMUs due to their location, the deer mouse does serve as prey for raptors in the area. 

For the ERA, the only complete was onsite soil ingestion, 

therefore no fate and transport modeling w"-~};Pf,;Q!Rffi~k,;;:ipec:;ause of the lack of toxicity data 

for dermal and inhalation routes of of soil by the deer mouse is the 

main route of exposure considered in this s were performed to estimate the 

daily ingestion dose of each COC by the u~[::::o.l~.luu:sc 

The toxicity values used to evaluate the ~:,~,,,f.Q,t,,,,adverse effects to the deer mouse were 

based on laboratory studies of mice or rat~::iorally.\ii:P<>sed Jo the COCs. From these studies, 

No-Observed-Adverse-Effects-Levels (NO~IWUi\Jft\[:mgr§~/kg-mouse weight were identified, 

representing levels of exposure above w~cfri:tfi&fif\ffi'i)l\ije adverse effects to the indicator 

species. An uncertainty factor for extrapohltion from laboratory mice and rat studies to wild 

deer mice of 10 was incorporated into the values used.J94~iess potential hazards. 

There were no available studies that calculate(r:j::,flllr::::;Jr barium or that have been able to 

demonstrate conclusive signs of barium to~idify.'~'::;:::::1.;hef¢ were studies that detected no effects at 

various exposure levels. One of these values, TOO'':lppm,!i!:in drinking water, divided by an 

uncertainty factor of 10, was used as a surrogate NOAEL:··''\}\lthough the NOAEL could in fact 

be much higher, the use of this value allows risk based on a known safe level 

of barium. No information regarding the 1, 1, !-trichloroethane on animals 

has been identified for this study, · evaluation of the ecological 

effects is possible for this COC. 

There is no specified formal method for .... u .. u,. .... ..u .... 

The risk to the environment was the:retore 

noncarcinogens as that outlined for the 

the HRA, a Hazard Quotient (HQ) was 

from all of the complete pathways of exp<)sure 

inhalation, etc.). This HQ was npf·prrn, 

intake of the COC by the reference dose 

Ji!llil~e:rizing the risk to the environment. 

following a similar process for 

, Volume I (EPA, 1989a). In 
· · risk for each COC 

(e.g., onsite inhalation, offsite 

estimated pathway-specific daily 

The characterization of risk to the environment was conducted in an analogous fashion. An HQ 

was determined for the risk from each COC, for the RAA with the highest RME for that COC. 

For the ERA, there was only one complete pathway considered. The HQ was determined by 

dividing the estimated daily intake of the COC by the ecological receptor, by the selected 

toxicity value for the ecological receptor. 
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The HQ is used to assess the potential hazards posed to indicator species by comparing the daily 

dose values with the toxicity values. If the daily dose values are less than the toxicity values, 

meaning that the HQ is less than one, then it is expected that the deer mice will not suffer 

harmful effects. If the daily dose value exceeds the toxicity value, meaning that the HQ is more 

than one, then the potential exists that the deer mouse could be exposed to higher levels of the 

COC than it can tolerate without harmful effects. It is assumed that the risks for adverse effects 

posed to the deer mouse is indicative to the risks for adverse effects posed to the ecosystem at 

Cannon AFB in general. 

The values for the HQ for each COC were tmculated and ar.~ all below one. The HQ for each 

COC represents the highest possible HQ!i:_;{Qf':•::ID~~····QQQ·::::for any of the RAAs, since the 

calculations are based on the highest RME jpm::!I(:!!@P.y:::P.~.:te RAAs. 
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DATA QUALIFIER DEFINITIONS 

The following definitions provide brief explanations of the national qualifiers assigned to results 
in the date review process. If the Regions choose to use additional qualifiers, a complete 
explanation of the qualifiers should accompany the data review. 

u 

J 

N 

NJ 

UJ 

R 

The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 

The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a "tentative identification". 

The analysis indicates the presence of an analyte that has been "tentatively 
identified" and the associated numerical value represents its approximate 
concentration. 

The analyte was not detected above the reported sample quantitation limit. 
However, the reported quantitation limit is approximate and may or may 
not represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 

The sample results are rejected due to serious deficiencies in the ability 
to analyze the sample and meet quality control criteria. The presence or 
absence of the analyte cannot be verified. 
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QUALIFICATION CODE REFERENCE TABLE 

QUALIFIER ORGANICS INORGANICS 
H Holding times were ex- Holding times were ex-

ceeded. ceeded. 

s Surrogate recovery was The sequence or number 
outside QC limits. of standards used for the 

calibration was incorrect. 
c Calibration % RSD or % D Correlation coefficient is 

were noncompliant. <0.995. 
R Calibration RRF was % R for calibration is not 

<0.05. within control limits. 
B Presumed contamination Presumed contamination 

from preparation (method) from preparation (method) 
blank. or calibration blank. 

L Not applicable. Laboratory Control Sam-
ple %R were not within 
control limits. 

Q MS/MSD recovery was MS recovery was poor. 
poor or RPH high. 

E Not applicable. Duplicates showed poor 
agreement. 

I Internal standard perfor- ICP ICS results were 
mance was unsatisfactory. unsatisfactory. 

A Not applicable. ICP Serial Dilution %D 
were not within control 
limits. 

M Tuning (BFB) was Not applicable. 
noncompliant. 

T Presumed contamination No applicable. 
from trip blank. 

+ False positive - reported Not applicable. 
compound was not pres-
ent. 

False negative - com- Not applicable. 
pound was present but not 
reported. 

F Presumed contamination Presumed contamination 
from FB or ER. from FB or ER. 
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QUALIFICATION CODE REFERENCE TABLE (Concluded) 

QUALIFIER 

$ 

? 

D 

p 

*# 

ORGANICS 

Reported result or other 
information incorrect. 

TIC identity or reported 
retention time has been 
changed. 

The analysis with this flag 
should not be used be
cause another more tech
nically sound analysis is 
available. 

Instrument performance 
for pesticides was poor. 

Unusual problems found 
with the data that have 
been described in Section 
2, "Data Validation Find
ings." The number fol
lowing the asterisk (*) 
will indicate the subsec
tion where a description 
of the problem can be 
found. 

INORGANICS 

Reported result or other 
information was incorrect. 

No applicable. 

The analysis with this flag 
should not be used be
cause another more tech
nically sound analysis is 
available. 

Post Digestion Spike 
recovery was not within 
control limits. 

Unusual problems found 
with the data that have 
been described in Section 
2, "Data Validation Find
ings." The number fol
lowing the asterisk (*) 
will indicate the subsec
tion where a description 
of the problem can be 
found. 

Definitions Of Acronyms Used 

QC Quality Control 
%RSD Percent Relative Standard Deviation 
RRF Relative Response Factor 
%R Percent Recovery 
MS/MSD Matrix Spike/Matrix Spike Duplicate 
RPD Relative Percent Difference 
ICP ICS Inductively Coupled Plasma Interference Check Sample 
BFB Bromofluorobenzine 
FB Field Blank 
ER Equipment Rinsate 
TIC Tentatively Identified Compound 
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EXECUTIVE SUMMARY 

A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) was conducted 
to evaluate the nature and extent of potential contamination from 15 solid waste management 
units (SWMUs) at Cannon Air Force Base, New Mexico. The following requirements taken 
from the RCRA Facility Investigation (RFI) Data Management Plan. Cannon AFB. New 
Mexico, June 1991, presents a description of the regulatory framework under which this project 
was conducted. 

The Hazardous and Solid Waste Amendments (HSW A) to the RCRA were enacted into law on 
November 8, 1984. One of the major provisions (Section 3004(u)) of these amendments 
requires corrective action for releases of hazardous waste or constituents from solid waste 
management units (SWMU s) at hazardous waste treatment, storage, or disposal facilities. Under 
this provision, any facility applying for a RCRA hazardous waste management facility permit 
will be subject to a RCRA Facility Assessment (RFA). The RFA is conducted by the regulatory 
agency and is designed to identify SWMU s which are, or are suspected to be, the source of a 
release to the environment. If any such units are identified, the owner or operator of the facility 
will be directed to perform a RCRA Facility Investigation (RFI) to obtain information on the 
nature and extent of the release so that the need for interim corrective measures or a Corrective 
Measures Study can be determined. Information collected during the RFI can also be used by 
the owner or operator to aid in formulating and implementing appropriate corrective measures. 
Such corrective measures may range from stopping the release through the application of a 
source control technique to a full-scale cleanup of the affected area. In cases where releases are 
sufficiently characterized, the regulatory agency may require the owner or operator to collect 
specific information needed to implement corrective measures during the RFI. 

The RFI Work Plan consists of six documents prepared concurrently: 

• Data Collection Quality Assurance Plan 
• Data Management Plan 
• Health and Safety Plan 
• Community Relations Plan 
• Field Sampling Plan 
• Project Management Plan 

A Risk Assessment was also performed as part of this RFI project. 

LRL Sciences, Inc. (LRL), was contracted by the U.S. Army Corps of Engineers (COE), 
Albuquerque District, to perform the RFI. The project was performed in accordance with the 
RCRA Facility Investigation Work Plan (1990) prepared by Lee Wan and Associates and the 
General Plans for Cannon AFB RFis (1991) prepared by the Environment Management Branch, 
Civil Engineering Squadron, Cannon AFB, NM. The RCRA Facility Investigation Work Plan 
was approved by EPA (Davis, 1992). LRL supplements to the Work Plan included the Field 
Sampling Plan, the Safety and Health Plan, and the Quality Assurance Plan. These plans were 
approved by the COE and Cannon AFB. These supplemental plans were necessary to perform 
specific requirements and tasks in the COE Scope of Services. 
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The RFI field activities were conducted during April 1993. The field activities included auger 
drilling and sampling of surface and subsurface soils in the vicinity of each SWMU. 

The following is a list of the SWMU s investigated during this RFI. The work was done under 
Air Force Project No. CZQZ 909012 and COB Contract No. DACA47-93-C-0009. 

SWMU Unit Building 
I Oil/Water Separator 119 
3 Oil/Water Separator 108 (old 125) 
5 Oil/Water Separator 126 (old 121) 
7 Oil/Water Separator 129 
8 Oil/Water Separator 165 
9 Aircraft Washrack Drain System 165 
11 Oil/Water Separator 170 
16 Oil/Water Separator 680 

32A Oil/Water Separator 186-1 
33B Oil/Water Separator 186-2 
38 Oil/Water Separator 194 
39 Oil/Water Separator 195 

48A Underground Waste Oil Tank (IRP Site) 
48B Above Ground Overflow Capacity Tank (IRP Site) 
83 Sump (IRP Site) 
108 Explosive Ordnance Disposal Activities Area 

These SWMUs were identified during a RCRA Facility Assessment conducted by the U.S. EPA 
in 1987. 

Environmental samples were analyzed by the primary and QC laboratory, NDRC Laboratories, 
Inc., located in Richardson, Texas, and the two QA laboratories Eureka Laboratories, located 
in Sacramento, California, and Aquatec Laboratories, located in Colchester, Vermont. These 
laboratories were under contract with the Army Corps of Engineers Southwest Division 
Laboratory, located in Dallas, Texas. 

RCRA SW-846 protocol was followed for soil analysis. The analytical parameter list included: 
• Target Compound List Volatile Organic Compounds (TCL VOC) 
• BTEX (Benzene, Toluene, Ethyl Benzene, Xylene) 
• Priority Metals (TCLP List and Nickel) 
• Target Analyte List (TAL) Metals 
• Total Recoverable Petroleum Hydrocarbons (TRPH) 
• Cyanide 
• Reactives 
• Sulfides 
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Not all of the parameters listed above were analyzed at every SWMU. 

Laboratory analytical data was validated by LRL Sciences, Inc., and Ogden Environmental 
according to the USEPA CLP National Functional Guidelines for data validation. Validated data 
was then used to present the nature and extent of potential contamination and to develop a risk 
assessment. 

Following is a summary of the nature and extent of contamination for each SWMU. 

SWMU No. 1 -Oil/Water Separator No. 119 

Toluene and chromium were the only analytes detected (or detected above background) in the 
surface samples of all three boreholes. The highest concentration of toluene found in the surface 
was 36 p.g/kg. The highest concentration of chromium detected at the surface was 34.6 mg/kg. 
Borehole 2 contained the most subsurface analytes including acetone at 24 p.g/kg, mercury at 
0.15 mg/kg, and nickel at 9. 2 mg/kg. Borehole 3 contained only nickel in the subsurface at 9. 6 
mg/kg. 

SWMU No. 3 -Oil/Water Separator No. 108 

In borehole 1, both organics and metals were detected at the surface and at depth. Toluene and 
acetone were both detected at 8 p.g/kg, which is below the contract required quantitation limit 
(CRQL). Chromium was detected at 17.8 mg/kg. The QA duplicate contained nickel at 10.3 
mg/kg and mercury at 0.15 mg/kg. In boreholes 2 and 3, no organics were detected.~ Metals 
detected included nickel at 9.6 mg/kg, barium at 816 mg/kg, and chromium at 16.4 mg/kg. 

SWMU No. 5 -Oil/Water Separator No. 121 

No analytes were detected (or detected above background) in any of the surface samples for the 
three boreholes. Nickel was detected in all the boreholes at 2.5 feet with the highest 
concentration at 12.7 mg/kg. Boreholes 2 and 3 contained two or more of the following 
compounds at 10 feet: acetone (16 p.g/kg), nickel (10.1 mg/kg), and barium (749 mg/kg) or 
mercury (0.2 mg/kg). 

SWMU No. 7 - Oil/Water Separator No. 129 

Chromium was the only metal detected at the surface of all three boreholes with the highest 
concentration of 38.7 mg/kg. Arsenic (31.8 mg/kg), toluene (20 p.g/kg), and several other 
organic compounds detected below the CRQL were also found at the surface. At 5 feet, 
borehole 1 contained mercury (0.2 mg/kg), borehole 2 contained nickel at 98 mg/kg, and 
borehole 3 contained acetone at 24 p.g/kg. 
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SWMU No. 8- Oil/Water Separator No. 165 

No analytes were detected (or detected above background) in the surface samples in any of the 
boreholes. All three boreholes contained subsurface metals including nickel (31.6 mg/kg), 
chromium (13.2 mg/kg), and barium (812 mg/kg). Only borehole 3 contained subsurface BTEX 
(xylenes at 2.4 J.Lglkg). 

SWMU No.9- Aircraft Washrack Drain 

Several organics and metals occur in one or more of the surface samples of all four boreholes. 
These include : acetone at 250 J.Lglkg, tetrachloroethane at 14 J.Lg/kg, toluene and xylene below 
the CRQL of 58 mg/kg, chromium at 26.9 mg/kg, nickel at 10.5 mg/kg, and barium at 840 
mg/kg. In the subsurface samples, barium was detected at 1380 mg/kg, chromium at 31.1 
mg/kg and acetone at 16.0 p.g/kg. 

SWMU No. 11 - Oil/Water Separator No. 170 

The only target analyte organics detected at the surface were methylene chloride, detected below 
the CRQL of 11 p.g/kg, and toluene at 13 J.Lg/kg. No metals were detected above background 
at the surface. Nickel occurred at 2.5 feet in all three boreholes with the highest concentration 
at 10.6 mg/kg. Mercury (0.26 mg/kg) and methylene chloride ( < CRQL of 10 p.g/kg) occurred 
at 10 feet. 

SWMU No. 16- Oil/Water Separator No. 680 

No organic compounds were detected in any of the boreholes. Nickel was detected at 5 feet in 
all three boreholes with the highest concentration at 9.6 mg/kg. Lead at 41.3 mg/kg and 
mercury at 0.24 mg/kg were detected in borehole 3 at the surface and at 2.5 feet, respectively. 

SWMU No. 32A- Oil/Water Separator No. 186. #l-East 

The only analyte detected at the surface was xylene at 34.0 J.Lglkg in borehole 2. Nickel (10.3 
mg/kg) and mercury (0.27 mg/kg) were detected in the subsurface of borehole 1. Barium (1480 
mg/kg) was detected at 10 feet in Borehole 3. 

SWMU No. 33B 

Acetone was detected in the surface sample of all three boreholes and at 10 feet in boreholes 1 
and 3. The highest concentration detected was 15 J.Lglkg. Borehole 3 contained the most metals 
with chromium (41.3 mg/kg) and nickel (9.4 mg/kg) at the surface and arsenic (32.4 mg/kg) at 
2.5 feet and barium (654 mg/kg) at 10 feet. 
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SWMU No. 38 - Oil/Water Separator No. 194 

From the surface to 2.5 feet, several organic compounds were detected in one or more 
boreholes: acetone at 17.0 IJ.g/kg, 1,1,1-trichloroethane (<CRQL of 10 IJ.g/kg), and toluene 
( < CRQL or 10 /J.g/kg). Borehole 1 contained nickel (10.6 mg/kg) and chromium (13.9 mg/kg) 
at 2.5 feet. All three boreholes contained nickel (11.0 mg/kg) at 5 feet. 

SWMU No. 39 - Oil/Water Separator No. 195 

At the surface and at 5 feet, toluene was detected at 12.0 J.lg/kg and acetone was detected at 
38.0 !J.glkg. In boreholes 2 and 3, nickel (9.7 mg/kg) occurred at 2.5 feet. All three boreholes 
contained metals at 5 feet, including: nickel (11.8 mg/kg), lead (52.0 mg/kg), and chromium 
(14.9 mg/kg). Borehole 3 contained barium (2200 mg/kg) at 10 feet. 

SWMU No. 48A and 48B- Above Ground and Underground Storage Tanks 

At the surface, only borehole 5 contained target analyte organics including acetone (110 J.lg/kg), 
xylene (75 IJ.g/kg), and methylene chloride (150 /J.g/kg). Subsurface organic detections included: 
methylene chloride at 37 J.lg/kg and acetone at 39 /J.g/kg. Metals detected in the surface and 
subsurface samples include: barium (1760 mg/kg), nickel (12.9 mg/kg), beryllium (0. 77 
mg/kg), cobalt (4.6 mg/kg), and vanadium (28.9 mg/kg) (see Table 14-6). 

SWMU No. 83 - Sump 

Volatile organic analysis occurred only at 5 feet. None were detected. TRPH was detected in 
all three boreholes with the highest concentrations at 2.5 feet (5000 mg/kg). Metals were 
detected above background at the surface and at depth (see Table 15-4). Metals include: silver 
(3.4 mg/kg), nickel (11.4 mg/kg), barium (2170 mg/kg), zinc (231 mg/kg), copper (18.0 
mg/kg), beryllium (0.81 mg/kg), cobalt (5.0 mg/kg), manganese (271 mg/kg), mercury (0.15 
mg/kg), lead (36.8 mg/kg), and chromium (13.2 mg/kg). 

SWMU No. 108 - Explosive Ordnance Disposal Training Area 

Nickel was detected in the surface samples of three out of five boreholes. The highest 
concentration detected was 11.4 mg/kg. No other priority metals were detected above 
background at this SWMU. Analysis for sulfide resulted in no detections. 

Human Health Risk Assessment 

A human health risk assessment (HRA) was performed using the site investigation data obtained 
for 15 SWMUs. The objectives of the HRA included assessing the carcinogenic risk and 
noncarcinogenic hazard posed by contaminated soil at the various SWMU s to potential human 
receptors. The information from the HRA can then be used to assist in determining if there 
should be further investigation, remedial action, or no further action for each of the SWMUs. 
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The HRA was conducted using the standard principles and approaches identified in "Risk 
Assessment Guidance for Superfund: Volume I: Human Health Evaluation Manual, Part A" 
(RAGS), (EPA 1989a). RAGS, which is the Superfund guidance document for human health 
risk assessment, was used instead of RFI guidance for human health risk assessment due to its 
more comprehensive nature. Assumptions made throughout this risk assessment were generally 
conservative, and therefore tend to overestimate the actual risk. 

Based on the validated data, chemicals of concern (COCs) were identified for each SWMU, and 
the 15 SWMUs were grouped into four Risk Assessment Areas (RAAs) including the following: 
RAA #1 including SWMUs 1, 3, 5, 7, 8, 9, 11, 16, 32A, 33B, 38, and 39; RAA #2 including 
SWMU 48A and 48B; RAA #3 including SWMU 83; and RAA #4 including SWMU 108. An 
RAA is a group of SWMUs that are geographically close and have similar chemical release 
sources. Grouping the SWMUs into RAAs allows the identification of chemicals and pathways 
that result in significant contributions to risk and the assessment of whether potential human 
health impacts are related to a particular RAA or contamination source. A site-specific risk 
assessment was then performed for each of the four RAAs. 

An HRA is based on an estimate of the reasonable maximum exposure (RME) expected to occur 
under current and future land use conditions. Although most of the SWMUs are currently 
covered by asphalt, it was conservatively assumed that the SWMU s are bare for the purposes 
of risk assessment. Current and future land uses were identified to be industrial/commercial use. 
The current and future scenarios under this land use include a baseline scenario and construction 
scenario. To quantify the risk with each scenario, exposure point concentrations for onsite soils 
for each COC were first calculated. Fate and transport modeling was then performed for the 
air pathway, the only transport mechanisms identified, for the baseline and construction scenario. 
Exposure dose estimations were then made for soil ingestion, dermal absorption, inhalation of 
vapors, and inhalation or airborne dusts from each scenario. These exposure dose estimations 
were compared with values from the toxicity assessment for carcinogenic and noncarcinogenic 
effects to arrive at a risk characterization for each RAA. 

For noncarcinogenic effects, the EPA level of concern for hazard indexes is 1.0, that is, if the 
total exposure dose estimations for all COCs in an RAA is greater than the safe dose level 
determined by the toxicity assessment, then there could be the potential for adverse effects. In 
this case, the hazard quotients of the COCs for the RAA need to be further evaluated. If the 
hazard index is below 1.0, then it is expected that humans will not suffer harmful effects. The 
hazard indexes for all RAAs for the baseline scenario are all below 1.0. For the construction 
scenario, the hazard index for RAAs #1, #2, and #4 are below 1.0. The hazard index for the 
onsite construction worker and the onsite general duty worker under the construction scenario 
is 1.2 for RAA #3 (RAA #3 is comprised solely of SWMU #83). Because the total hazard index 
for this RAA under the construction scenario was above 1.0, an evaluation was made of each 
COC and whether the combination of the effects of the COCs is additive. The primary driver 
of risk for RAA #3 is manganese. It was determined that adverse effects from manganese do 
not interact additively with the other COCs, and thus the noncarcinogenic risks can be evaluated 
by individual COC. The hazard quotients for all of the COCs, including manganese, are below 
1.0, thus indicating that there is not expected to be unacceptable noncarcinogenic risks. 
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For carcinogenic effects, the EPA's target risk range of acceptable levels of carcinogenic risk 
is 1 x 104 to 1 x 10-6, that is, all estimates of carcinogenic risk below 1 x 104 are considered 
to be acceptable. For all RAAs under all scenarios, the carcinogenic risk is below 1Q-4. 

For effects from lead exposure, the EPA has set 10 J,tg-lead/dl-blood as the target blood lead 
concentration using the Biokinetic Model. For all RAAs under all scenarios, the estimated 
maximum blood lead concentration is below 10 J,tg-lead/dl-blood. 

Based on the findings of the HRA, it was determined that the health effects to humans from the 
15 SWMUs are not significant. 

Ecological Risk Assessment 

An ecological risk assessment (ERA) was conducted using the site investigation data obtained 
for 15 SWMUs at Cannon AFB. The objectives of the ERA were to evaluate the potential for 
adverse effects to the environment posed by contaminated soil to the environment. From the 
information gathered, a recommendation can be made for no further action or for futher study. 

The ERA was performed using the guidelines presented in the "Risk Assessment Guidance for 
Superfund: Volume II: Environmental Evaluation Manual" (EPA, 1989b). Assumptions made 
throughout the ERA were generally conservative, and therefore tend to overestimate the actual 
risk. The approach employed was similar to that used for the HRA. The identified COCs and 
associated onsite soil exposures were obtained from the HRA. An ecological receptor, the deer 
mouse, was selected as being the most representative of exposures to all potential ecological 
receptors. For the ERA, the only complete pathway of exposure identified was onsite soil 
ingestion, therefore no fate and transport modeling was performed. Calculations were performed 
to estimate the daily ingestion dose of each COC by the deer mouse. These exposure dose 
estimations were compared with values considered to be safe as determined by the toxicity 
assessment for each of the identified COCs. 

If the hazard quotient for a COC is greater than 1.0, that is, if the estimated exposure dose is 
greater than the identified safe level, then there could be the potential for adverse effects to the 
deer mouse, and by extension, to the ecosystem in general. If the hazard quotient is less than 
1.0, then it is expected that the deer mouse and the ecosystem in general will not suffer harmful 
effects from the SWMUs. The hazard quotients for all COCs in all RAAs were below 1.0. 

Based on the findings of the ERA, it was determined that adverse effects to the ecosystem from 
the 15 SWMUs are not significant. 
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1.0 INTRODUCTION 

1.1 Purpose and Scope of Report 

The purpose of this Resource Conservation and Recovery Act (RCRA) Facility Investigation 
Report is to present the results of the field activities and laboratory analyses conducted to 
characterize the nature and extent of contamination at 15 solid waste management units 
(SWMUs) at Cannon Air Force Base (AFB), New Mexico. The results of the field investigation 
and the laboratory analyses were used to develop a baseline risk assessment completed as part 
of the overall RFI of the 15 SWMUs. The LRL Sciences/Ogden Team (LRL) was contracted 
by the U.S. Army Corps of Engineers (USACE) Albuquerque Office to execute the RCRA 
Facility Investigation (RFI) presented in this report. 

The RFI was performed to satisfy the requirements of the Cannon AFB RCRA permit. The RFI 
activities were conducted in accordance with the requirements of the RCRA Facility Investigation 
Work Plan (Volumes I and II) prepared and submitted to the Air Force by Lee Wan and 
Associates (1990) and RCRA Facility Investigation Plans prepared by the Environmental 
Management Branch, Civil Engineering Squadron, Cannon AFB, NM (1991). A specific Field 
Sampling Plan, Health and Safety Plan, and a Quality Control/Quality Assurance Project Plan 
were developed by the LRL Team for this RFI in accordance with the requirements and format 
of the above referenced documents. 

1.2 Regulatory Framework 

Cannon AFB is a permitted RCRA facility. The RCRA permit requires the facility to investigate 
both newly-identified SWMUs and those identified at the time of permit issuance (Cannon AFB 
RCRA Permit, EPA I.D. #NM7572124454, 1989). This RFI was conducted as part of the 
ongoing investigation of these SWMUs as required by the Cannon AFB RCRA permit. 

1.2.1 IRP. RCRA. and the Use of Risk Assessment 

The Installation Restoration Program (IRP) was developed in 1975 by the U.S. Army to evaluate 
waste disposal practices on DoD properties and to mitigate environmental hazards. The U.S. 
Air Force initiated the IRP at Cannon Air Force Base in 1983. Two of the SWMUs studied in 
this RCRA Facility Investigation are IRP sites (SWMUs 48A&B and 83). The 1986 Superfund 
Amendments and Reauthorization Act (SARA) Section 9620 stressed that the provisions of the 
National Contingency Plan (regulations for investigation and cleanup of superfund sites) apply 
to federal facilities in their implementation of the IRP. Under NCP and IRP, risk assessment 
is the primary mechanism for the determination of whether or not remedial action is necessary 
for a particular site. Therefore, a risk assessment, in compliance with IRP requirements, was 
performed for this investigation. 

The Resource Conservation and Recovery Act (RCRA) was enacted in 1976 to regulate the 
generation, transportation, treatment, storage, and disposal of hazardous wastes. Subsequent 
amendments, called the Hazardous and Solid Waste Amendments (HWSA), enacted in 1984 
require facilities (such as Cannon AFB) that seek a RCRA hazardous waste operating permit to 
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investigate and remediate the release of any hazardous wastes from active or inactive solid waste 
management units (SWMUs) under the corrective action program. Section 6961 of RCRA, as 
amended, applies RCRA to federal facilities as well as private facilities. 

The EPA in the preamble to the proposed RCRA corrective action rules indicates that since the 
IRP and RCRA corrective action programs are individual environmental requirements, federal 
facilities must comply with the requirements of both programs (55 FR 30798, 30858). 

Also in the preamble, EPA recognizes that at some facilities releases or suspected releases 
identified in a RCRA Facility Assessment may be non-existent or otherwise of such a nature that 
they do not pose a threat to human health or the environment. The Agency proposes providing 
a mechanism by which a permittee may request a permit modification to effectively terminate 
further requirements in these cases. 

The agency further proposes that if the Regional Administrator, using all available information, 
determines that suspected releases do not pose a threat to human health or the environment that 
no further action may be appropriate even when there is a release above "action levels" (55 FR 
30798, 30813). Therefore, the risk assessment provided with this RFI Report may be used by 
the Regional Administrator to determine if releases found at these SWMU s pose a threat to 
human health or the environment and what, if any, further action is appropriate. 

1.3 Report Organization 

The following sections, subsections, and appendices present the information obtained during the 
RFI of 15 SWMUs at Cannon AFB. 

Section 1. 0 presents the general description of the scope of work, regulatory framework, 
investigative objectives, methodology used for sample collection and analyses. A general 
description of the physical and historical setting of Cannon AFB is also included in this section. 

Section 2.0 through 16.0 presents specific information for each SWMU under investigation. 
Included in each SWMU description is a short discussion of the setting, history of use, past 
investigations, land use, and demography. Information concerning the field investigation, 
physical characteristics, and the nature and extent of contamination is also presented. 

1.4 Cannon Air Force Base Setting and Infonnation 

1.4.1 Facility Settin2 

Cannon Air Force Base (AFB) is sited in Curry County, New Mexico (Figure 1-1). The base 
occupies approximately 4,320 acres of land south of U.S. Highway 84/68, and approximately 
seven miles west of Clovis, New Mexico. Clovis is the county seat for Curry County. Portales 
is located approximately 12 miles south of the base. Clovis and Portales are the largest cities 
in proximity to Cannon AFB (Figure 1-1). 
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Air Force Base operations, maintenance, and support facilities are located along the northwest 
side of the airfield. Base housing is located northwest of the operations, maintenance, and 
support facilities (Figure 1-2). The wastewater lagoons, explosive ordnance disposal site, fire 
department and training area, munitions and petroleum storage areas are located to the south and 
east of the airfield. 

1.4.2 Base History 

Cannon AFB occupies a site that was originally designated as Portair Field. Portair Field was 
established in 1929 as an air terminal for passengers during the initial era of commercial 
transcontinental flights. The commercial airport was renamed in the 1930s as Clovis Municipal 
Airport. The first military use of the airfield occurred in 1942 when the Army obtained the base 
for training bomber squadrons. The Clovis Munici.pal Airport became known as Clovis Army 
Air Base at that time. The military base was renamed Clovis Army Air Field in 1945. The 
Army deactivated the base in 1947. The base was assigned to the Tactical Air Command (TAC) 
and formally reactivated as Clovis Air Force Base in 1951. Pilots and support personnel trained 
on a variety of Air Force fighters and fighter-bombers. The base became a major training 
ground for F-86 Sabre pilots. It was renamed Cannon Air Force Base in honor of General John 
K. Cannon, a former Commander of TAC, in 1957. At this time, the F-100 Super Sabre 
became the principal aircraft on the base. The Super Sabre was replaced by the F-111 in 1969. 
The F-111s of the 27h FW have remained the principal aircraft at Cannon AFB since their 
assignment. Cannon AFB was reassigned to the Air Combat Command (ACC) on June 1, 1992. 

1.4.3 Natural Environment of Facility and Adjacent Areas 

1. 4. 3. 1 Physiography 

Cannon AFB occupies an area of the Southern High Plains Physiographic Province known as 
the Llano Estacado. Elevations of the Llano Estacado Subprovince of the Southern High Plains 
range from 4,200 feet to 4,400 feet above mean sea level (MSL) in the vicinity of Cannon AFB. 
The topography of the Llano Estacado is very flat with a general slope to the east/southeast. 
Blowouts (broad shallow wind eroded depressions), broad valleys, and stabilized sand dunes 
characterize the area. 

Blowouts occupy small to very large areas, and may collect surface runoff. Larger blowouts 
that occur at a site with a relatively large drainage area form "playas." Playas are ephemeral 
lakes that do not have external drainage. The water collected in a playa is lost by evaporation 
and infiltration to the soil. Playa lakes usually contain water for short periods, such as days or 
weeks. 

Streams or broad valleys do not occur on or near the base. The nearest drainages of this type 
are the second order streams, called Running Water Draw and Frio Draw. Both streams are 
ephemeral with poorly developed drainage patterns. These streams drain in a southeast direction 
conforming to the general drainage pattern of the area. 
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9. Aircraft Washrack Drain System- bldg.165 
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16. Oil/Water Separator- bldg. 680 
32. Oil/Water Separator- bldg. 186-1 
33. Oil/Water Separator- bldg. 186-2 
38. Oil/Water Separator- bldg. 194 
39. Oil/Water Separator- bldg. 195 
48. A-Underground Waste Oil Tank 
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1.4.3.2 Climatology 

Cannon AFB is located in a climatological region classified as semiarid (Figure 1-3). The 
average annual temperature is 57.4 °F with a monthly average for January of 37°F and for July 
of 77.5 oF (SPS, 1993). The annual average precipitation is 16.48 inches with 11.1 inches of 
snow in the winter months (SPS, 1993a). Winds are primarily from the west. The average 
wind speed is 8 mph with gusts up to 73 mph (Table 1-1). 

The air mass undergoes vertical mixing between 400 meters and 4,000 meters. The mixing 
occurs in response to temperature changes in the lower (near ground) portion of the air mass. 
The depth of mixing is less, in relative terms, during the winter and mornings than during 
summer and afternoons. 

The strong winds of spring, with gusts over 40 mph, mix the air of the lower atmosphere. 
These gusty spring winds blowing across land with large and small areas of naturally exposed 
soil create frequent and sometimes severe dust storms in the area. The eastern New Mexico 
southern plains is part of an area recognized as having the most frequent and highest levels of 
windblown dust in the United States. 

1.4.3.3 Soils 

The distribution of soils in the vicinity of Cannon AFB are presently classified as SM (silty sand 
or silty gravelly sand) to SC (clayey sand or clayey gravelly sand) under the Unified 
Classification Systems of the USDA-Soil Conservation Service. The following descriptions are 
based on the draft "Soil Survey, Curry County, New Mexico" (USDA, 1993) and could be 
subject to minor changes. Figure 1-4 illustrates the various soil types mapped at Cannon AFB. 
A brief description of soil characteristics are included in the following paragraphs. 

The most extensive soil association in Curry County, including Cannon AFB, are the Amarillo 
soils. The Amarillo series is characterized by three soil types: the Amarillo loam, Amarillo 
fine sandy loam, and Amarillo loamy fine sand. The Amarillo soils are formed by processes 
such as stream activity and constant reworking by wind, and generally consist of a loamy sand 
overlying a hard calcareous caliche layer. All of the Amarillo soils generally have well 
developed profiles. 

The most predominate of these soil types is the Amarillo fine sandy loam, having an 0-2 percent 
slope phase (map symbol Ab). This soil consists of a thin sandy A horizon, well defined clayey 
B1_3 horizons, with a calcic B3 horizon at depths below 40 inches. The calcic B3 horizon lies on 
a calcic C horizon or on caliche. The color of the surface is brown (7.5YR 515, dry) and 
subsurface soils are reddish-brown (5YR 4/4, dry) to yellow-red (15YR 5/6,dry). The calcic 
C horizon underlying the Amarillo fine sandy loam is white in color. It occurs on relatively flat 
surfaces with slope phases of less than 2 percent. The Amarillo fine sandy loam, having an 2-5 
percent slope phase (map symbol Ac), can also be found on Cannon AFB and is generally 
associated with playas. The Amarillo loamy fine sand, having an 0-2 percent slope phase (map 
symbol Ag), occurs along the southeast quadrant of the base. Amarillo soils typically have 
moderate hydraulic conductivity rates and range from lx1Q-3to 4xl04 cm/sec (CH2M Hill, 1983). 
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Table 1-1. Monthly and Annual Surface Winds for Cannon AFB, New Mexico 

:: 1\feAJI{ SCALAR MAX . 
I····· 

•• PREvAILING :· < .MQN'l'll .· ·'· DIRECTION1 ·. 
.:·:. ··' SPeeo 

·'':•· GUST 
••••• . :: ,:·. < · (Kriots> (Knots) 

January w 8 60 

February w 8 61 

March w 9 73 
April w 9 59 

May w 8 65 

June s 7 64 
July s 6 66 

August s 5 69 

September s 6 70 

October w 7 64 

November w 7 59 

December w 8 67 

Annual w 7 732 

Period (yrs) 10 10 10 

Source: Final EIS for Realignment of Cannon AFB 
I Direction from which wind blows the greatest percentage of the time. 
2 Maximum annual wind gusts for 10-year sampling period. 
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Other less extensive soil associations occurring at Cannon AFB include the Estacada soils, 
(formerly the Clovis and Mansker soils, USDA, 1993 Draft), and the Potter soils. Both soil 
types occur primarily in the areas of playa lakes. The USDA Soil Conservation Service 
describes the soils as follows. 

The Estacada soils are extensive throughout Curry County, but only occur in a few areas on and 
around Cannon AFB. The Estacada soil series is represented by three soil types: the Estacada 
fine sandy loam (0-2 percent slope phase), the Estacada fine sandy loam (2-5 percent slope 
phase), and the Estacada loamy fine sand (map symbols Esa, Esc, Esg). The series consists of 
very deep, well drained, nearly level to moderately steep soils of uplands. The soil is formed 
from loamy, calcareous alluvial, or eolian materials. The surface layer is brown clay loam 
about 16 inches thick. The subsoil is calcareous clay loam with prominent accumulations of 
calcium carbonate. It is reddish brown in the next 32 inches, and reddish yellow below 60 
inches and extending to depths greater than 80 inches. Slopes range from 0 to 16 percent. The 
individual soil profiles are generally poorly developed. 

Potter soils occur in one location at Cannon AFB, but in many areas in Curry County they have 
a close association with the Estacado soils. They seem to have been formed from weathered 
caliche and other wind blown materials. They contain large amounts of calcium carbonate 
material, are shallow in depth and overlie a hard consolidated caliche layer. Potter soils (map 
symbol Pa) range in color from grayish brown at the surface to pale brown in the subsurface. 

1.4.3.4 Geology 

Cannon AFB is situated in the Southern High Plains (Llano Estacado) section of the Great Plains 
of eastern New Mexico and western Texas. The stratigraphic units of concern consist of the 
Ogallala Formation of late Miocene to early Pliocene epoch, 24-2 million years ago, and the 
Dockum Group of the late Triassic period, 240-205 million years ago (Figure 1-5). The 
Ogallala Formation extends from eastern New Mexico to the Pecos Valley in Texas and 
northward to parts of Oklahoma, Kansas, Colorado, Nebraska, Wyoming, and South Dakota. 
The Ogallala Formation is the principle geologic unit in the High Plains aquifer and underlies 
the area currently under study. The contact between the Ogallala Formation and its underlying 
Triassic Formation is an unconformity. The surface of this unconformity is apparently 
undulating; therefore, the thickness of the Ogallala Formation can vary significantly over local 
and regional distances. Recently completed studies in the Cannon area conclude that a minimum 
depth to the High Plains aquifer is about 250 feet below land surface. 

The depositional history of the Ogallala Formation for the Southern High Plains section is 
complex. It involves the influences of eolian, fluvial, sandy alluvial and minor lacustrine 
deposits. The Ogallala Formation in the vicinity of Cannon AFB is composed of deposits which 
are unconsolidated, as well as poorly sorted sand, silt, clay, and gravel. Many of these deposits 
exist as lenticular beds or lenses of material cemented with varying degrees of calcium carbonate 
and are resistant to weathering. Studies in the area of Cannon have concluded that no faults or 
other dynamic geologic activity exist. 
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Caliche or calcium carbonate is another dominant characteristic in this area. It is hard, white 
to grey in color, and occurs in continuous or discontinuous layers throughout much of the 
uppermost part of the formation. Caliche layers in many instances consist of well developed 
accumulations of almost pure calcium carbonate material. The caliche material varies in 
thickness and depth over the areal extent of the base. 

1.4.3.5 Hydrology 

Cannon AFB lies over a small portion of the Ogallala Formation, which is the region's major 
water supply. The geographic extent of the Ogallala aquifer includes eastern New Mexico, 
western Texas, western Oklahoma, eastern Colorado, Nebraska, southwestern South Dakota and 
southeastern Wyoming, an area of 134,000 square miles (Gutentag et al., 1984). The aquifer 
is stratigraphically located above the Dockum group red beds. The aquifer is unconfined, with 
regional gradients of 10 to 15 ft/mile. Wells may yield up to 1600 gallons per minute (gpm) 
from the Ogallala sands and gravels (Woodward-Clyde, 1992). The overall water quality is 
good and is typically classified as "hard." 

Ground water is the only water supply at Cannon AFB. Ground water is used for both irrigation 
and potable water. Water table elevation contours are shown in Figure 1-6 (Radian, 1986). The 
depth to the ground water table ranges from 300 feet in the northwest comer of the base to 260 
feet in the southeast comer of the base (CH2M Hill, 1983). Saturated thickness varies from 93-
143 feet. The local ground water gradient is southeast at 7 to 15 feet/mile (CH2M Hill, 1983). 
The well production on Cannon AFB varies from 205 to 1150 gpm. 

Hydraulic conductivity of the Ogallala Formation was estimated from aquifer pump tests. These 
test results showed a range of 2.0 X 10-3 to 2.0 X 10-2 em/sec (Woodward-Clyde, 1992). 
Hydraulic conductivity values were also estimated from empirical relationship of hydraulic 
conductivity and specific yield for various grain sizes in well logs; values for the hydraulic 
conductivity showed a range of 3.9 x 10-3 em/sec to 7.1 x 10-2 em/sec with an average of 2.1 
x IQ-2 em/sec. Values for the specific yield showed a range of 0.05 to 0.20 with an average of 
0.15 (USGS, 1985). 

Recharge to the Ogallala aquifer is mainly from infiltration of rain water on the high plains (14-
16 in/yr rainfall). The recharge of the Ogallala aquifer varies by two orders of magnitude on the 
southern high plains, varying from 0.01 in /yr to 1.6 in/yr (Nativ and Riggio, 1990). The 
estimate of the 1.0 in/yr local recharge falls within this range (Woodward-Clyde, 1992). The 
recharge on Amarillo soils is 0.03 in/yr and 0.48 in/yr on playas (Stone, 1990). An additional 
recharge of an unknown amount is from irrigation return flow from areas where the water is 
continuously ponded. 

Well pumping has greatly depleted the aquifer; water levels in wells at Cannon AFB have 
declined an average of 1. 2 feet per year (USAF, 1990). Springs along the eroded margins of the 
Ogallala Formation are also discharge areas. These type of springs occur near Portales south 
of Cannon AFB. 
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Potential for groundwater contamination is low because of low hydraulic conductivity units 
beneath the AFB. The hydraulic conductivity of the Amarillo soils, which range from 4 x 104 

em/sec to 1 x I0-3 em/sec, is lower than the hydraulic conductivity range of the Ogallala aquifer 
(CH2M Hill, 1983). The low recharge rate (USAF, 1990) and a relatively deep water table are 
also factors that indicate a low potential for groundwater contamination. 

1.4.3.6 Land Use and Demography 

Cannon AFB is located in Curry County, New Mexico. Clovis, the county seat, and Portales 
are the largest cities near the base. Clovis is approximately seven miles east of Cannon AFB 
and Portales lies approximately twelve miles to the south. Data presented in the Clovis-Curry 
County Chamber of Commerce (SPS, 1993a) Community Survey shows the population of Curry 
County as 42,207. The population of Clovis is 30,954 and the population of Portales is 11,000. 
The population of Cannon AFB is 4,653 (SPS, 1993a). 

Major industries in Curry County include agriculture, retail trade, government, and services. 
Curry County consistently ranks second in New Mexico in agricultural production. A major 
share of the wheat, com, peanuts, barley, cotton, milo, hay, and potatoes grown in New Mexico 
come from this county (SPS, 1993a). In addition to crop production, dairy farming, cattle 
ranching, and livestock feeding are important to the area's economy. The importance of 
agriculture in Curry County is apparent when one realizes that of the 897,000 acres within the 
county, over 837,000 of these acres are designated as farmland (USAF, 1990). The land 
surrounding Cannon AFB is irrigated farmland. 

The Santa Fe Railroad and Cannon AFB also provide a significant economic boost to the county. 
Cannon AFB's related employment is approximately 6,000 individuals, which includes 5,098 
military personnel and 900 civilians (USAF, 1993). The total of the base personnel makes 
Cannon AFB the largest employer in Curry County. 

The type or amount of development on the lands surrounding Cannon is not controlled by land 
use or zoning restrictions at the present time. The Air Force has identified and designated 
Compatible Use Zones (CUZs) around Cannon AFB which provide land use recommendations 
for areas subject to noise and hazards associated with aircraft accidents. Commercial and 
residential land use that is incompatible with the Air Force CUZ designation has occurred to the 
northeast of the base because of the lack of zoning or land use controls. 

Land use within the boundaries of Cannon AFB include base operation facilities (light 
industrial), businesses, offices, commissary, entertainment facilities (commercial), residential 
areas, water and sewage facilities (utilities), parks and playgrounds (recreational), and vacant 
land. There are 1,591 housing units on base with an additional 250 located off base. This 
housing consists of 830 on-base dormitory units for individual enlisted personnel, 1,011 on-base 
family units, and 250 off-base family units. 

Educational facilities are available for Cannon AFB personnel and dependents through the Clovis 
Municipal School District, Portales Schools, other school systems in the local area, Eastern New 
Mexico University of Portales, and the Clovis Community College. 

1-14 



, I 

Portales is the home of Eastern New Mexico University, the third largest university in New 
Mexico. The enrollment is more than 3,800 students (SPS, 1993b). Clovis Community College 
offers a two-year community college program with an enrollment of more than 3,800 (SPS, 
1993b). 

Medical services for Cannon AFB personnel and their dependents are provided by the base 
hospital. Additional medical services are available locally at the Clovis High Plains Hospital, 
Roosevelt General Hospital in Portales, and the De Baca General Hospital in Fort Sumner. 

1.4.3.7 Ecology 

Cannon AFB is located on the Llano Estacado, a subprovince of the Southern High Plains 
Physiographic Province. Most of the High Plains is covered by a short-grass vegetation type. 
The short-grass vegetation type is dominated primarily by blue grama grass with galleta grass 
as a subdominant species. Areas with coarse soils or gravelly slopes also support sideoats 
grama, hairy grama, galleta grass, and little bluestem. Sand bluestem and sand dropseed are 
found growing on sandy soils. The heavier clay soil are occupied by big bluestem, buffalograss, 
and western wheatgrass. Meadows, valleys, and floodplains with alkali soil support alkali 
sacaton and desert saltgrass. 

The short grass plains have numerous species of forbs and shrubs with few trees. The most 
common non-native forbs include kochia and russian thistle. Native species include asters, 
sunflowers, and cacti. Native shrubs found on the plains include soapweed yucca, four wing 
saltbush, winterfat, broom snakeweed, and mesquite. Trees are generally found growing in 
areas where water is more available. The trees growing on the plains include natives such as 
the plains cottonwood and introduced species such as russian olive and chinese elm. 

The wildlife of the Llano Estacado consists of large and small mammals, waterfowl, shorebirds, 
raptor, and passerine birds. Reptiles and amphibians are also common in the area. The playa 
lakes are important to the area's wildlife because they provide drinking water, resting areas, and 
nesting sites with an increased food supply for migratory birds. 

Table 1-2 presents a list of mammals that reside in the area of Cannon AFB. 

Table 1-3 presents a listing of birds that occur in the Cannon AFB area. 

Table 1-4 presents some of the common reptiles occurring in the vicinity of Cannon AFB. 

Threatened and endangered species listed by the United States Fish and Wildlife Service 
(USFWS) are not known to exist on Cannon AFB. Threatened and endangered species listed 
by the USFWS for Curry and Roosevelt County in the vicinity of Cannon AFB are the Peregrine 
Falcon (Falco peregrinus) (USFWS, 1993), the Bald Eagle (Haliaectus leucocephalus), and the 
Black Footed Ferret (Mustela nigripes). Suitable nesting or roosting sites for the Bald Eagle and 
the Peregrine Falcon are not easily found on or adjacent to Cannon AFB. The Black-Footed 
Ferret has been reported in the past as occurring in Curry County. This ferret has not been 
identified in this area in recent history. 
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Table 1-2. Mammals in the Cannon AFB Area 

GENUS•SPECIES ··· : COMMON NAME 

Antilocarpa americana Pronghorn 

Antrozous pallidus Pallid Bat 

Bassariscus astutus Ring tail 

Canis latrans Coyote 

Cynomys ludovicianus Black-Tailed Prairie Dog 

Dipodomys ordii Ord' s Kangaroo Rat 

Dipodomys spectabilis Banner-Tailed Kangaroo Rat 

Erethizon dorsatum Porcupine 

Geomys bursarius Plains Pocket Gopher 

Lepus californicus Black-Tailed Jack Rabbit 

Mephitis mephitis Striped Skunk 

Mustela frenata Long-Tailed Weasel 

Neotoma micropus Southern Plains Woodrat 

Odocoileus hemionus Mule Deer 

Onychomys leucogaster Northern Grasshopper Mouse 

Perognathus hispidus Hispid Pocket Mouse 

Perognathus flavescens Plains Pocket Mouse 

Perognathus flavus Silky Pocket Mouse 

Peromyscus lucopus White-Footed Mouse 

Peromyscus maniculatus Deer Mouse 

Reithrodontomys megalotis Western Harvest Mouse 

Reithrodontomys montanus Plains Harvest Mouse 

Sigmodon hispidus Hispid Cotton Rat 

Spermophilus spilosoma Spotted Ground Squirrel 

Sylvilagus auduboni Desert Cottontail 

Tadarida brasiliensis Brazilian Free-Tailed Bat 

Taxidea taxus Badger 

Vulpes velox Swift Fox 

1-16 



'I 

Table 1-3. Birds of the Cannon AFB Area 

GENUS-SPECIES.· 
Accipiter cooperii 

Accipiter striatus 

Actitis macularia 

Agelaius phoeniceus 

Aimophila cassinii 

Ammodrumus savannarum 

Anas acuta 

Anas carolinensis 

Anas cyanoptera 

Anas discors 

Anas platyrhynchos 

Anthus spinoletta 

Aquila chrysaetos 

Archilochus alexandri 

Ardea herodias 

Asio flammeus 

Athene cunicularia 

Branta canadensis 

Bubo virginianus 

Buteo jamaicensis 

Buteo lagopus 

Buteo regalis 

Buteo swainsoni 

Calamospiza melanocorys 

Calcarius omatus 

Callipepla squamata 

Capella gallinago 

Carpodacus mexicanus 

COMMON.NAME .. 

Cooper's Hawk 

Sharp-Shinned Hawk 

Spotted Sandpiper 

Red-Winged Blackbird 

Cassin's Sparrow 

Grasshopper Sparrow 

Pintail Duck 

Green-Winged Teal 

Cinnamon Teal 

Blue-Winged Teal 

Mallard Duck 

Water Pipit 

Golden Eagle 

Black-Chinned Hummingbirg 

Great Blue Heron 

Short-Eared Owl 

Burrowing Owl 

Canada Goose 

Great Horned Owl 

Red-Tailed Hawk 

Rough-Legged Hawk 

Ferruginous Hawk 

Swain son's Hawk 

Lark Bunting 

Chestnut-Collard Longspur 

Scaled Quail 

Common Snipe 

House Finch 
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Table 1-3. Birds of the Cannon AFB Area (continued) 

GENUS-SPECIES COMMON NAME 
Casmerodius albus Common Egret 
Cathartes aura Turkey Vulture 
Charadrius vociferus Killdeer 
Chen hyperborea Snow Goose 
Chlidonias niger Black Tern 
Chondestes grammacus Lark Sparrow 
Chordeiles minor Common Nighthawk 
Colaptes cafer Red-Shafted Flicker 
Columba livia Domestic Pigeon 
Corvis brachyrhynchos Common Crow 
Corvis cr.yptoleucus White-Necked Raven 
Dendroica nigrescens Black-Throated Gray Warbler 
Eremophila alpestris Horned Lark 
Euphagus cyanocephalus Brewer's Blackbird 
Eupoda montana Mountain Plover 
Flaco mexicanus Prairie Falcon 
Falco sparverius American Kestrel 
Fulica americana American Coot 
Geococcyx californianus Roadrunner 
Grus canadensis Sandhill Crane 
Guiraca caerulea Blue Grosbeak 
Hesperiphona vespertina Evening Grosbeak 
Hirundo rustica Barn Swallow 
Hylocichla guttata Hermit Thrush 
Ictinia mississippiensis Mississippi Kite 
Lanius ludovicianus Loggerhead Shrike 
Limnodromus scholopaceus Long-Billed Dowitcher 
Megacer.yle alcyon Belted Kingfisher 
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Table 1-3. Birds of the Cannon AFB Area (concluded) 

GENUS~SPECIES···• COMMON NAME 

Melospiza melodia Song Sparrow 

Mergus merganser Common Merganser 

Mimus polyglottos Mockingbird 

Molothrus ater Brown-Headed Cowbird 

Muscivora forfic Scissor-Tailed Flycatcher 
Oporornis tolmiei MacGillivray's Warbler 

Passer domesticus House Sparrow 

Passerculus sandwichensis Savannah Sparrow 
Piranga rubra Summer Tanager 
Pooecetes gramineus Vesper Sparrow 

Recurvirostra americana American Avocet 
Spinus tristis American Goldfinch 
Spizella arborea Tree Sparrow 

Spizella passerina Chipping Sparrow 

Sturnella magna Eastern Meadowlark 
Sturnella neglecta Western Meadowlark 
Sturnus vulgaris Starling 

Totanus flavipes Lesser Yellowlegs 

Toxostoma rufum Brown Thrasher 

Tryngites subruficollis Buff-Breasted Sandpiper 

Turdus migratorius Robin 

Tympanuchus pallidicinctus Lesser Prairie Chicken 

Tyrannus verticalis Western Kingbird 

Tyto alba Bam Owl 

Wilsonia pusilla Wilson's Warbler 

Zenaidura macroura Mourning Dove 

Zonotrichia leucophrys White-Crowned Sparrow 
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Table 1-4. Reptiles in the Cannon AFB Area 

·GENUS-SPECIES COMMON NAME 

Ambystoms tigrinum Tiger Salamander 

Arizona elegans Kansas Glossy Snake 
Bufo cognatus Great Plains Toad 

Bufo debilis Green Toad 
Bufo punctatus Red-Spotted Toad 
Cnemidophorus sexlineatus Six-Lined Racerunner 
Crotalus viridis Prairie Rattlesnake 
Crotaphytus collaris Collared Lizard 
Diadophis punhctatus Prairie Ringneck Snake 
Elaphe guttata Com Snake 
Eumeces obosoletus Great Plains Skink 
Hetrodon nasieus Western Hognose Snake 
Holbrookia maculata Lesser Earless Lizard 
Lampropeltis getulus California Kingsnake 
Lampropeltis triangulum Central Plains Milk Snake 
Leptotyphlops delcis Texas Blind Snake 
Masticophis flagellum Western Coachwhip 
Phymosoma comutum Texas Homed Lizard 
Phymosoma modestum Round-Tailed Homed Lizard 
Pituophis melanoleucus Bullsnake 
Rhinocheilus lecontei Texas Long-Nosed Snake 
Scaphiopus bombifrons Plains Spadefoot 
Scaphiopus conchi Conch's Spadefoot 
Scaphiopus hammondi Western Spadefoot 

-
Sceloporus undulatus Eastern Fence Lizard 
Sistrurus caternatus Massasauga 
Sonora episcopa Grand Snake 
Tantilla migricejas Plains Black-Headed Snake 
Terapene ornata Box Turtle 
Thamnophis radix Plains Garter Snake 
Uta stansburiana Side-Blotched Lizard 
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Baird's Sparrow (Ammodramus bairdii) is the only endangered species listed by the State of New 
Mexico known to occur in Curry County. It is found in the area mainly during autumn 
migration in the eastern plains and southern lowlands. Migrants appear as early as the first 
week of August and move farther south by November (USAF, 1990). 

The Tall Plains Spurge (Euphorbia strictor) is listed as a Sensitive Species by the State of New 
Mexico. This species grows on sandy soils of the short grass plains. This species was not 
found during the recent vegetation survey of Cannon AFB (NMEMNRD, 1993). 

1.4.4 Previous Investigations 

The following discussion concerning previous investigations is modified from the Woodward
Clyde Remedial Investigation Report for 18 Solid Waste Management Units, Cannon AFB, 
Covis, NM (May 1992). This discussion also includes the Woodward-Clyde Investigation. 

Prior to this RFI at Cannon AFB, past investigations had been performed for the majority of the 
SWMU s currently being investigated. These previous investigations were conducted under both 
the USAF IRP program and in relation to Cannon AFB' s RCRA permit. The following is a 
brief description of the previous investigations which have been conducted at Cannon AFB. 
Additional information on previous investigations at the specific SWMU s investigated by this 
RFI is contained in Sections 2.0 through 16.0 of this RFI report. 

In 1982-1983, CH2M Hill conducted a records search in support of the USAF IRP program for 
Cannon AFB. The records search was conducted as Phase I of the IRP for Cannon AFB. This 
project included a detailed review of pertinent installation records, contact with government 
agencies, and a site visit. The purpose of this project was to identify and fully evaluate 
suspected problems associated with past hazardous material disposal sites, control the migration 
of hazardous contamination from such sites, and control hazards to health and welfare that may 
have resulted from these past operations. Results of this records search identified several sites 
on Cannon AFB which warranted further investigation (CH2M Hill, 1983). 

Based on the records search, Radian Corporation conducted a hydrogeological investigation of 
16 sites on Cannon AFB to determine if environmental contamination resulted from past waste 
disposal and materials handling operations. The investigation was part of a Phase II Confirma
tion/Quantification Stage I of the IRP for Cannon AFB. The sites investigated during this 1984-
1985 program included several landfills, fire training areas, fuel handling and spill areas. 
Results of this investigation documented the presence of oil and grease in the upper soil zone 
at several sites. Metals analyses indicated that metals were generally at background levels 
except for barium and selenium at several sites (Radian, 1986). No groundwater contamination 
was found as a result of this investigation. 

As a result of the investigation performed by Radian in 1984-1985, a follow up investigation was 
performed by Radian at the AGE Drainage Ditch- Site 15, (SWMU 34/IRP No. SD-11). This 
investigation was conducted to determine whether toxic soils existed and if so, to assist Cannon 
AFB personnel in disposing the soils in a proper manner in compliance with applicable 
hazardous waste regulations. Results of this investigation indicated that the AGE Drainage Ditch 
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contained visibly discolored but nonhazardous soils (as defined by 40 CPR 261, Subpart D) 
(Radian, 1987). Recommendations for site restoration were provided to the USACE, Omaha 
District and Cannon AFB as a result of this investigation. 

In 1987, A.T. Kearney, Inc. performed a Preliminary Review and Visual Site Inspection of 
Cannon AFB for the USEP A Region VI to identify and evaluate solid waste management units 
(SWMU) and other areas of concern. During that investigation, the potential for releases of 
hazardous wastes or constitutents to the environment was assessed, and where appropriate, the 
need for further action was identified. That investigation identified 128 SWMUs and 51 other 
areas of concern (Kearney, 1987). 

Walk, Haydel & Associates conducted a remedial investigation at four sites (Underground 
Storage Tank Runoff Area at Fire Department Training Area No. 4, Engine Test Cell Overflow 
Pit and Leach Field, South Stormwater Collection Point, and Northeast Stormwater Collection 
Point) at Cannon AFB in 1987. The sites investigated during that investigation were selected 
for additional investigation based on the results of IRP Phase I and Phase II investigations. 
Results of that investigation suggested that no adverse impact to public health or the environment 
is expected based on conditions at each of the four sites (Walk, Haydel & Associates, 1990). 

In 1988, an Environmental Assessment and Remedial Action Plan was prepared for the Old 
Entomology Rinse Area - Site 17 (SWMU 78/IRP No. SD-17) by Walk, Haydel & Associates. 
Their investigation was prompted by findings during the hydrogeologic investigation conducted 
previously by Radian Corporation. Results of that Environmental Assessment suggested that the 
site does not pose a significant impact to the environment and that no remedial action should be 
required at the Old Entomology Rinse Area (Walk, Haydel & Associates, 1988). 

A Remedial Investigation (RI) was conducted in 1991-1992 by Woodward-Clyde Consultants. 
The RI was conducted to evaluate the nature and extent of potential contamination of 18 Solid 
Waste Management Units (SWMUs) located on Cannon AFB (Woodward-Clyde, 1992). 
Woodward-Clyde performed a Baseline Risk Assessment as part of the RI work. The RI work 
consisted of drilling and sampling. Sampling of surface and subsurface soil, groundwater, 
surface water, and sediment was conducted. The following SWMUs were investigated by 
Woodward-Clyde: 
• No. 34 AGE Drainage Ditch (IRP SD-15) 
• No. 76 Sludge Weathering Pit (IRP WP-14) 
• No. 78 Fire Training Area No. 1 (IRP FT -6) 
• No. 81 Solvent Disposal Area (IRP DP-16) 
• No. 86-90 Engine Test Cell (IRP SD-11) 
• No. 95 NE Stormwater Drainage (IRP SD-20) 
• No. 96 Old Entomology Ravine (IRP SD-17) 
• No. 98 Sanitary Sewer Line 
• No. 101, 102 Wastewater Lagoons 
• No. 106 Fire Training Area No. 2 (IRP FT -7) 
• No. 107 Fire Training Area No. 3 (IRP FT-8) 
• No. 109 Fire Training Area No. 4 
• No. 113 Landfill No. 5 (IRP LF-5) 
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These SWMUs were identified during the RCRA Facility Assessment (RFA) performed by 
USEPA in 1987. 

Petroleum products, metals, and pesticides were identified from the Woodward-Clyde RI. The 
risk assessment conclud~ that "potential health impacts to humans from the 18 SWMUs 
investigated during the RI are not significant" (Woodward-Clyde, 1992). The ecological risk 
assessment recommendations were "no action" for all the SWMUs except SWMU 109. Further 
investigation was recommended for this site. 

1.5 Field Investigation Objectives and Methods 

1.5.1 Field Investigation Objectives . 

The approach for investigating 15 Appendix II SWMU s at Cannon AFB was to review the 
results of past investigations, identify data needs and then formulate a sampling plan to collect 
the necessary data required to evaluate each SWMU. Data collection activities were designed 
to evaluate the nature and extent of contamination, if any, identify properties that control 
contaminant migration and perform a baseline risk assessment. If necessary, these data may be 
used to support the selection of remedial alternatives. 

The SWMU-specific sampling programs were designed to sample all potentially affected media 
specific to each SWMU in a safe, efficient, and quality-controlled manner. Data collection 
activities were designed to be comparable and compatible with previous site investigations. 

The rationale for selection of sampling locations, number of samples and analytical parameters 
is detailed in the Field Sampling Plan CFSP). RCRA Facility Investigation. Cannon AFB. New 
Mexico (LRL, 1993). In general, however, sample locations, frequencies and analyses were 
selected to find any hazardous or otherwise regulated waste constituents, if present, and 
characterize their nature and extent. 

1.5.2 Field Investigation Methods 

This section provides a discussion of the samples collected and the investigation methods used 
during sampling activities conducted at Cannon AFB in April of 1993. This includes: sampling 
equipment and procedures, sample designation, sample handling, documentation, and analysis. 

The sampling activities at Cannon, as outlined in the FSP (LRL, 1993), consisted of drilling 3 
to 5 boreholes in the vicinity of each SWMU and collecting surface and subsurface samples for 
chemical analysis (Table 1-5). 
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Table 1-5. Summary of Boreholes and Samples 

. NuMBER.OF 
· .. NUMBER OF 

NUMBER·OFBQREHOLES . SUBSURFACE SOIL SAMPLES 
SURFACE SOIL SAMPLES 

. (including duplicates) .. 
... 

50 100 395 

For some SWMU s, actual borehole locations differ slightly from the FSP. Borehole locations 
were moved in response to obstacles to the drilling equipment or improved information on 
SWMU location. In all cases the distances moved were marginal and were considered either 
similar to original locations or better for characterizing the SWMU. 

In accordance with the Quality Assurance Plan (QAP) (LRL, 1993), QA/QC samples (duplicate 
soil samples, ambient blanks, rinsate blanks, trip blanks, and decontamination water blanks) 
were collected and submitted to Southwest Division Laboratory (SWDL). SWDL sorted the 
samples and sent them to their contract analytical laboratory for analyses. A second laboratory 
received duplicate samples to provide a means to assess the quality of the data from the field 
sampling program (Table 1-6). 

Table 1-6. Summary of QA/QC Samples 

QC DUPLICATES QA DUPLICATES 
(analyzed at (analyzed at ... 

same laboratory different AMBIENT RINSATE TRIP DECONTAMINATION .. 

as normal laboratory. from BLANKS BLANKS BLANKS WATER BLANKS · .. 

samples) normal samples) 

41 41 15 31 14 31 

A summary of the QA/QC sampling program conducted at each of the SWMUs is presented in 
the sections that describe individual SWMU s at Cannon AFB. Fewer trip blanks were required 
than originally specified in the FSP since in many cases all the samples from a particular site 
were sent to the laboratories in a single cooler. 
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1.5.2.1 Sample Equipment and Procedures 

The specific procedures employed for sample collection were consistant with the RCRA Facility 
Investigation. Field Sampling Plan. Environmental Management Branch. Divil Engineering 
Squadron. Cannon AFB, 1991 which specifies the use of the following Standard Operating 
Procedures (SOP): 

SOP 1.3 Sample Control and Documentation 
SOP 1.4 Sample Containers and Preservation 
SOP 1.5 Guide to the Handling, Packaging and Shipping of Samples 
SOP 1. 6 General Equipment Decontamination 
SOP 1. 8 Personal Decontamination - Level D Protection 
SOP 4.1 Soil Boring 
SOP 5.1 Soil and Rock Borehole Logging and Sampling 

At each site, prior to drilling and sampling, as specified by the QAP, a daily tailgate health and 
safety meeting was conducted. In addition, the following quality control forms and check lists 
were completed for each SWMU: 

• Site Safety Briefing Form 
• Site Safety Inspection Report 
• Sample Identification QA Field Checklist 
• Chain of Custodies 
• Borehole Logs (Soil) Form 
• Site Monitoring Data (HNU Meter) 
• SWMU Site QAP Report (Field QC Checklist for Each) 

Issues covered at meetings and on the safety form and report include: 

• Review of site Health and Safety Plan 
• Potential chemical hazards 
• Emergency response procedures 
• Persons in attendance 
• Drilling and safety equipment - type and condition 
• Personal Protective Equipment (PPE) required 

The SWMU Site QAP Report was completed for each SWMU as an accounting method for data 
collection quality control. QA Field Checklist topics included: 

• Predrilling and sampling requirements 
• Equipment decontamination procedures 
• Sample collection, identification, and shipping procedures 
• Field logbook entry requirements 
• Cuttings management and borehole closure 
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Chain of Custody forms (Appendix D) were completed for each sample and submitted, with the 
samples, to the laboratory. 

1.5 .2 .1.1 Suiface Soil Sample Collection. Surface soil samples were collected using a 
stainless steel trowel at each location. VOC samples were placed in narrow mouth, 60 ml, 
amber vials. Metal samples were placed in wide mouth, 500 ml, clear glass containers. 
Samples were collected, containerized, labeled, sealed, and placed on ice in a cooler. All 
containers were pre-preserved by the laboratory. Surface samples were collected to a maximum 
of 6" below ground level. At some locations asphalt removal was required to obtain surface 
soils. 

1.5.2.1.2 Subsuiface Sample Collection. All soil borings were drilled, sampled, 
lithologically logged and grouted with cement in accordance with SOPs 4.1 and 5 .1. Drilling 
was conducted by Pool Environmental Drilling Company of Roswell, NM. Drilling was 
conducted with a CME-75 drill rig, using an 8" diameter hollow auger drill stem with an 
integrated continuous sampler. At SWMUs where boreholes were deepest, a split spoon sampler 
was also used. Where space limitations occurred, a hand auger was sometimes employed. At 
SWMU #s 1, 3, 5, 7, 8, 11, 16, 32A, 33B, 38, 39, and 83, three boreholes were drilled, at 
SWMU 9, four boreholes were drilled, and at SWMUs 48A&B and 108, five boreholes were 
drilled. For the purpose of worker protection, monitoring data was collected and documented 
at the drill stem and in ambient air with an HNU meter. Sample collection from the five foot 
long split spoon barrel sampler was conducted by placing the split barrel sampler onto a dry 
surface. Sample containers for VOCs, BTEX, and TRPH samples were placed adjacent to the 
interval from which the sample was to be collected. The sampler was then opened and sliced 
lengthwise with a stainless steel spatula into three sections. BTEX, VOCs, and/or TRPH were 
collected from the center slice, four inches from either end, containerized, sealed, labeled and 
placed on ice in a cooler. The remaining soil at each discrete sampling interval was mixed with 
a stainless steel spoon. Metals samples were taken from this mixture, containerized, labeled, 
sealed, and placed on ice in a cooler. 

Borehole logs were generated for all boreholes. Information taken on these logs includes: 

• Facility code and SWMU number 
• Boring number and location 
• Well diameter, depth and construction method 
• Completion date 
• Closure comments 
• Depth, sample method, and lithologic description 
• Technician and technical reviewer signatures 

1.5.2.2 Sample Designation 

The sample designation system for all field and QA/QC samples was also taken from the RCRA 
Facility Investigation. Field Sampling Plan. Environmental Management Branch. Civil 
Engineering Squadron. Cannon AFB, 1991. This system involved a three letter and eleven 
digit/letter unique identification for each sample (CANXXX-YYYY-ZZZZ). CANXXX is the 
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facility identifier with CAN identifying Cannon AFB and XXX identifying the specific SWMU. 
The next four digits/letters (YYYY) identify the specific sampled location i.e. the site number 
and borehole number. The last four digits (ZZZZ) were the sample identifier. The first number 
corresponds to the type of sample collected (i.e. 0 = normal analytical sample, 2 = ambient 
blank, 4 = trip blank, etc.). The second number corresponds to the analytical test type (i.e. 
BTEX, priority metals etc.). The third number corresponds to the sample number for each test 
type and the fourth number/letter corresponds to sample depth. Figure 1-7 shows the sample 
identification codes. 

1.5.2.3 Sample Handling. Documentation and Analysis 

All labeling, preservation, handling, shipping, documentation and tracking for samples collected 
were performed in accordance with SOPs 1.3 Sample Control and Documentation, 1.4 Sample 
Containers and Preservation and 1.5 Guide to Handling, Packaging, and Shipping of Samples 
(Cannon AFB, 1991). 

All sample containers and coolers were supplied by the Army Corp of Engineers Southwest 
Division Laboratory. All sample labels were filled out with waterproof ink. After sample 
collection, the containers were placed into styrofoam packing material also provided by the lab 
and placed into the coolers. A completed and signed Chain-of-Custody was placed in each 
cooler. A custody seal was placed on each individual container and on the lid of each cooler. 
Southwest Division Laboratory submitted the QA duplicates to a second laboratory. 

Table 1-7 presents a list of analyses performed and the analytical methods employed in this 
investigation. Tables of the specific analyses performed on each sample are presented in each 
SWMU chapter. 

1.6 Data Validation 

All data validation quality control criteria and quality control limits utilized in the data validation 
process for this investigation may be found in USEPA National Gunctional Guidelines, 1988 and 
1991. 
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• There are several non-standard SWMU designators: 
32A= SWMU #32, 186 (1) 
33B= SWMU #33, 186 (2) 
48A = SWMU #48A, a UST location 
48B = SWMU #48B, an AST location 
48C = SWMU #48 A & B, a fifth borehole 

CANNON AFB 

,l 
c A N X X X 

I 
SWMU NO.* 

•• There are several non-standard site designators: 
A WD = Aircraft Washrack Drain System 
UST = Removed Underground Storage Tank 
AST = Removed Aboveground Storage Tank 
SUM= Sump 
EOD = Explosive Disposal Activities Area 

SAMPLE TYPE--
0 =Normal Sample 
1 = Duplicate Sample 
2 = Ambient Blank 
3 = Rinsate Blank 
4 =Trip Blank 
5 = Field Blank 
6 = Decon Water 
7 = QA 
8 = QC 

...----TEST TYPE 
1 = BTEX. 

r 

2 = Priority Metals 
3 = TCLVOC 
4 =TPH 
5 = TAL Metals 
6 = Reactive Materials 

r- SAMPLE SEQUENCE ID 
(For each test type) 

X X X X X X X X 

I 
SITE NO.** 

BORING NO. 
In Sequence 

1to6 
0 = Blank or Decon 

Water not Asso
ciated with a 
Boring 

I 
Depth 

at which 
sample was taken 

A= 0 E= 15' 
B = 2.5' F = 20' 
C= 5' G= 30' 
D= 10' Z =no depth 

SAMPLE IDENTIFICATION CODE 



Table 1-7. EPA Method Utilized for Evaluating Analytes 

ANALYTE METHOD .... 
BTEX (Benzene, Toluene, Ethylbenzene, Xylene) 8020 

Target Compound List Volatile Organic Compounds (TCL-VOC) 8240 

Priority Metals (TCLP list metals plus nickel) 601017000S+ 

Target Analyte List Metals (TAL Metals) 6010/9012 

Total Recoverable Petroleum Hydrocarbons (TRPH) 418.1 

Cyanide 9010 

Reactives 9010/9030++ 

Sulfides 9030 
+ Metals analyzed by the 7000 Series include: mercury, selenium, lead, and arsenic. 
++ Chapter 7 of SW-846. 

1. 7 Background Concentrations of Inorganic Compounds 

To describe the different levels of chemical contamination, several definitions are necessary. 
For organics, it is assumed that any chemical found at measurable quanities will be considered 
to be above background levels. Metals are compared to the 95% upper confidence level of 
background concentrations (Table 1-8). 

In 1993, Woodward-Clyde (WWC) published background data on levels of inorganic chemical 
constituents at Cannon AFB, based on a compilation of three investigations: 

1. WWC (1992) - RI at Cannon AFB conducted by WCC in 1991 included three off-site 
background soil samples. 

2. WWC (1993)- RFI at Cannon AFB included samples from borings located outside Landfill 
No.2 area. 

3. Walk, Haydel, and Associates(1990) conducted an IRP RI at Cannon AFB and analyzed four 
background soil samples. 

USGS 1984 data for the Clovis region and other reports on regional soil data were used to 
further substantiate field sampling. 
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Table 1-8. Summary of Background Elemental Concentrations (1) in Soil Samples (2) 
Cannon AFB, New Mexico 

. · ·' ·, .. ·, . .. ., 
TYPICAL LEVEL 

MEAN 
STANDARD 

IN 
ELEMENT 

(x) 
DEVIATION (x)±2SD 

CLOVIS, NM 
(SD) 

REGION 

Aluminum 5,700 2,420 860- 10,540 50,000 
Antimony 6.75 2.71 1.33- 12.2 <1 

Arsenic 3.5 6.0 0- 15.5 6.5 
Barium 166 238 0- 642 500 

Beryllium 0.41 0.16 0.09- 0.73 1 - 2 

Cadmium 1.1 0.90 0-2.9 ---
Calcium 69,200 58,600 0- 186,400 7,900- 18,000 
Chromium 6.98 2.78 1.42- 12.5 30 
Cobalt 2.5 1.0 0.5 - 4.5 3-7 
Copper 5.40 3.79 0 - 13.0 20 
Iron 4,780 1,970 840- 8,720 100 - 15,000 
Lead 7.12 9.35 0- 25.8 15 
Magnesium 4,650 3,570 0- 11,790 2,000- 5,000 
Manganese 72.0 46.0 0- 164 500 
Mercury 0.11 0.01 0.09 - 0.13 0.032 - 0.082 
Nickel 5.0 2.0 1.0- 9.0 15 

Potassium 1,360 606 148- 2,572 16,000 
Selenium 8.23 24.2 0 - 56.6 0.15- 0.30 
Silver 1.2 0.5 0.2- 2.2 ---

Sodium 514 264 0- 1,042 7,000 
Thallium 0.50 0.36 0- 1.2 ---

Vanadium 14.9 5.20 4.50- 25.3 30-70 
Zinc 11.3 5.29 0.72- 21.9 45 
1 All concentrations are in milligrams per kilogram (mg/kg). 
2 Compiled from data collected by WCC for the RFI and RI (WCC 1992 and WCC 1993) and Walk, 

Haydel & Associates for the IRP (Walk, Haydel & Associates 1990). 

SOURCE: WWC 1993 

1-30 



2.0 OIL WATER SEPARATOR (SWMU NO.1/SITE NO. 119) 

2.1 SWMU Description 

2 .1.1 Settin& 

SWMU No. 1 is an oil/water separator with a skimmer located on the southeast comer of 
Building 119 next to the aircraft parking ramp. The separator is a self-contained, three
compartment underground unit, with a 700 gallon main compartment and a 280 gallon oil 
compartment. The top of this oil/water separator is approximately one foot above ground level. 
Three-compartment separators at Cannon AFB range between 7'2" and 10'8" in depth. 
Therefore, it is estimated that the bottom of the unit may be found at 6 to 10 feet of depth. The 
unit is constructed of concrete. The opening to the separator is in a concrete pad, surrounded 
on all sides by asphalt. Drilling activities required penetration and restoration of the surface 
with a concrete plug. Borehole locations were chosen, in part, to avoid underground utilities 
and a light pole. Figure 2-1 shows the SWMU setting and borehole locations. 

2.1.2 History of Use 

The oil/water separator No. 119 has been active since 1963 and is still in use. The recovered 
oils are directed to the 280 gallon concrete chamber and the wastewater is discharged to the 
storm drainage system which flows to the Stormwater Collection Point (SWMU No. 85). 
SWMU No. 85 was studied previously and no significant levels of contamination were found. 
Historically, the facility discharging to the separator was used for x-rays of aircraft and parts, 
and other operations which did not use chemicals. Aircraft fuels and fluids were disposed of 
through an established system which includes waste generation reporting procedures. The unit 
has received and now receives wash water generated from the clean-up of hanger floors. 

2.1.3 Past Investigations 

In 1987-1988 the Tulsa District Corps of Engineers sampled this and other oil/water separators 
at Cannon AFB. The results of this study were reported in Cannon Air Force Base Oil/Water 
Separators Sampling and Analytical Report, June, 1988. The results of this study indicated the 
presence of metals and organics in the liquid phase influent and/or effluent. The compounds 
found in either the influent, effluent or both include cadmium, chromium, nickel, lead, benzene, 
bromoform, bis(2-ethylhexyl)phthalate and di-n-butylphthalate. 

2.1.4 Land Use and Demography 

This SWMU is in an area of the base that is commonly frequented by flight line personnel. 
However, the separator is underground and the area is currently covered by asphalt. 

2.2 Field Investigation 

Drilling and sampling activities SWMU No. 1 occurred April 8, 1993 at 0805. The activities, 
as outlined in the FSP (LRL, 1993), consisted of drilling 3 boreholes, collecting 6 surface 
samples, 18 subsurface samples, 4 QA/QC duplicate samples, and 6 QA/QC water samples. 
Table 2-1 summarizes the field sampling program at SWMU 1. Table 2-2 summarizes the 
various samples collected and analyses performed. 
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Table 2-1. 
Summary of Drilling and Sampling 

SWMU No. 1 -Oil/Water Separator No. 119 

BOREHOLE 
SAMPLING DRILLING/ 

DRILLRIG 
BOREHOLE GRO"(Jf.ID 

NUMBER 
DEPTH SAMPLING 

USED 
DIAMETER ELEVATION 

(ft.-BGS) METHODS 
' (in.) (ft·M$L) 

l 0 NA/SSS NA NA 4292.50 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 0 NA/SSS NA NA 4293.65 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

3 0 NA/SSS NA NA 4293.07 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 
HA = Hand Auger ss = Split Spoon 
NA = Not Applicable sss = Stainless Steel Spoon 

DATE 
GROUfED 

4/9/93 

4/9/93 

4/9/93 
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BOREHOLE 
NUMBER 

1 

2 

SAMPLING 
DEPTH 

(ft.-BGS) 

0 

2.5 

5.0 

10.0 

0 

2.5 

5.0 

10.0 

Table 2-2. 
Summary of Sampling and Analyses 

SWMU No. 1 - Oil/Water Separator No. 119 

SAMPLE SAMPLE SAMPLE 
IDNUMBER TYPE MATRIX 

CAN001-1191-021A N Soil 
CAN001-1191-031A N Soil 

CAN001-1191-0228 N Soil 
CAN001-1191-0328 N Soil 

CAN001-1191-011C N Soil 
CAN001-1191-023C N Soil 

CAN001-1191-012D N Soil 
CAN001-1191-024D N Soil 

CAN001-1192-021A N Soil 
CAN001-1192-031A N Soil 

CANOO 1-1192-0228 N Soil 
CANOO 1-1192-0328 N Soil 
CAN001-1192-8218 QCD Soil 
CAN001-1192-831B QCD Soil 
CAN001-1192-721B QAD Soil 
CAN001-1192-731B QAD Soil 

CAN001-1192-011C N Soil 
CANOO 1-1192-023C N Soil 

CAN001-1192-012D N Soil 
CANOO 1-1192-024 D N Soil 

SA-MPLE ANALYTICAL TEsT 
TIME PARAMETER METHOD 

0910 PM 6010/7000S+ 
0910 TCL VOC 8240 

0927 PM 6010/7000S 
0925 TCL VOC 8240 

0922 8TEX 8020 
0930 PM 6010/7000S 

0935 8TEX 8020 
0935 PM 6010/7000S 

1005 PM 601017000S 
1005 TCL VOC 8240 

1025 PM 6010/7000S 
1015 TCL VOC 8240 
1025 PM 6010/7000S 
1020 TCL VOC 8240 
1025 PM 6010/7000S 
1020 TCL VOC 8240 

1027 8TEX 8020 
1030 PM 601017000S 

1027 8TEX 8020 
1030 PM 6010/7000S 
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Table 2-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 1 -Oil/Water Separator No. 119 

BOREHOLE 
SAMPLING 

SAMPLE SAMPLE SAMPLE SAMPLE ANi\LYTICAL TEST DEPTH 
NUMBER (ft.;.BGS) lD NUMBER TYPE -MATRIX TIME PARAMETER METHOD 

_,:i_ ,. __ .,_ ·'' . 
,_ 

3 0 CAN001-1193-021A N Soil 1110 PM 601017000S 
CAN001-1193-031A N Soil 1110 TCL VOC 8240 
CAN001-1193-022B N Soil 1125 PM 601017000S 
CAN001-1193-032B N Soil 1125 TCL VOC 8240 
CAN001-1193-011 C N Soil 1120 BTEX 8020 
CAN001-1193-023C N Soil 1127 PM 6010/7000S 
CAN001-1193-012D N Soil 1131 BTEX 8020 
CAN001-1193-024D N Soil 1133 PM 6010/7000S 

CAN001-1190-431Z QC Water 1140 TCL VOC 8240 
CAN001-1190-321Z QC Water 1225 PM 601017000S 
CAN001-1190-331Z QC Water 1140 TCL VOC 8240 
CAN001-1190-231Z QC Water 1140 TCL VOC 8240 
CAN001-1190-621Z QC Water 1225 PM 6010/7000S 
CAN001-1190-631Z QC Water 1140 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratory 
ft-BGS = feet below ground surlace from normal samples). 
N = Normal soil sample QCD = Duplicate soil sample analyzed at same laboratory as 
PM = Priority metals = 8 TCLP metals + Ni normal samples. 
TCL VOC = Target Compound List Volatile Organic Compounds QC = Quality control water sample (ambient blank, trip blank, 
+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. etc.) 

TAL Metals = Target analyte list metals 
--



2.2.1 Sampline Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 
extent possible, to determine if a release from the oil/water separator has occurred. Borehole 2 
was moved from the original FSP location due to utility lines. Figure 2-1 shows the borehole 
locations. 

2.2.2 Surface and Subsurface Soil Investieation 

Three boreholes were drilled at this SWMU. Borehole 1 was drilled 5 feet south of the 
separator. Borehole 2 was drilled 12 feet west of the separator. Borehole 3 was drilled 10 feet 
northeast of the separator. Drilling was advanced to depth of 10 feet. Samples were collected 
at the surface, 2.5, 5, and 10 feet in depth. Surface samples were collected with a stainless steel 
trowel and subsurface samples were collected with a split barrel continuous sampler. Samples 
were collected at discrete depths and locations. No composite samples were taken. Samples were 
analyzed for BTEX, priority metals, and TCL VOL. Duplicates, rinsate blanks, ambient blanks, 
and decontamination water samples were also submitted to the laboratory for this SWMU. Trip 
Blanks and Ambient Blanks were inadvertently opened to the air at this site but were still 
included for analysis. 

2.3 Physical Characteristics 

This section provides a discussion of the surface water drainage, groundwater, soils and geology 
at the No. 119 oil/water separator based on a review of information from previous investigations 
at Cannon AFB and from the lithologic descriptions from the split barrel continuous sampler. 

2.3.1 Surface Water Drainaee 

A topographic/surface drainage map in addition to text found in Installation Restoration Program 
Records Search, August 1983 prepared by CH2M Hill indicates that the surface water drainage 
in the vicinity of SWMU No. 1 enters the base storm water drainage system and flows to the 
Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 
(playa) located in the southwest corner of the base. 

2.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 
recharge rates for the High Plains Region are typical! y low. Localized recharge rates for Curry 
County range from 0. 75 - 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 
rates of 1 in/yr. Section 1. 4. 3. 5 of this report includes a discussion of groundwater hydrology 
for Cannon AFB. 
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2.3.3 Soils and Geolo2y 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 
described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 
and correlation on the fluvial deposits for this area are based on samples collected with a split 
barrel continuous sampler during the drilling process. The soils consist of very fine to fine
grained, moderate to well sorted, submature to mature (textural), unconsolidated, calcareous, 
brown to reddish brown, clays, silts and sands. Thin to moderately thin layers of caliche 
material were interbedded throughout much of the samples collected. The sands were comprised 
of angular to subangular grains with varying amounts of silts, clays, and calcium carbonate 
(caliche) material. This description of lithology (Figure 2-2) is similiar to the description of 
soils given by the USDA Draft Soil Survey, 1993. The thickness of this particular unit remains 
unknown, due to the fact that boring levels did not exceed ten feet. The total thickness of the 
Ogallala Formation beneath this SWMU is not presently known, but regional information based 
on Curry County reports have suggested thicknesses of approximately 320-400 feet. No 
groundwater was encountered while drilling at these three borehole locations. The minimum 
depth of the High Plains aquifer is reported to be greater than 250 feet below ground surface. 

2.4 Nature and Extent of Contamination 

2.4.1 Volatile Or2anic Compounds 

A series of HNU meter readings were taken at the well head and in the breathing zone of each 
borehole for the purpose of worker safety. Boreholes 1 and 2 contained positive readings ranging 
from 0.0 to 4.0 ppm (Table 2-3) in the borehole headspace. No positive readings occurred in 

the breathing zone at any borehole. 

DATE: 4/8/93 

TIME 

0922 
0933 

Table 2-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 1 - Oil/Water Separator No. 119 

BHl TIME BH2 TIME 

0.0 1005 0.1 1110 

4.0 1010 0.0 1117 

1025 0.4 1135 

* Model: 101, Type: OVA PID, Make: HNU 

BH3 

0.0 
0.0 
0.0 

Samples were collected from all three boreholes, at the surface and at 2.5 feet, and analyzed for 
Target Compound List Volatile Organic Compounds (TCL VOC). Following are the results of 
these analysis: 
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2.4.1.1 Borehole 1 

Table 2-4 shows that in borehole 1 toluene was detected in the surface sample (CAN001-1191-

031A) below the Contract Required Quantitation Limits (CRQL). TIC compounds were also 

detected. Acetone was detected in this sample but results were rejected during validation due to 

suspected co-elution with unknown contaminant(s). 

BOREHOLE 
NUMBER 

1 

2 

3 

Table 2-4. 
Concentration (p.g/kg) of Volatile Organic Compounds 

SWMU No. 1 - Oil/Water Separator No. 119 

CANNON DEPTJI• CHEMICAL 

NUMBER (ft) .TOLUENE ACETONE 

CAN001-1191-031A Surface 9J R 

CAN001-1191-032B 2.5 llU llUJ 

CAN001-1192-031A Surface 36J lOUJ 
CAN001-1192-032B 2.5 llU 24J 

CAN001-1193-031A Surface 4J R 

CAN001-1193-032B 2.5 llU llUJ 

Duplicate samples or labomtory repeat samples are presented only if they are different from the original sample and 

not rejected. 
J = estimate u = not detected at CRQL 

R = rejected UJ = estimated as non-detect at CRQL 

At 2.5 feet no target compounds or TIC compounds were detected. 

2.4.1.2 Borehole 2 

In borehole 2, toluene was detected again at the surface (CAN001-1192-031A) at 36p.g/kg. This 

value is an estimate due to low internal standard areas. TIC compounds were detected. 

At 2.5 feet (CAN001-1192-032B), acetone was detected at 24 J.tg/kg. This value is estimated 

since continuing calibration %D exceeded QC limits. No TIC compounds were detected. Two 

duplicate samples were also collected at 2.5 feet. The QC duplicate was analyzed by the same 

laboratory and the QA duplicate was analyzed at a second laboratory. The QC duplicate 

(CAN001-1192-831B) also contained 24 p.g/kg of acetone but was qualified as an estimate since 

continuing calibration %D exceeded QC limits. The QA duplicate contained acetone, methylene 

chloride and 2-butanone. Nearly all of the samples analyzed at the QA lab contained acetone and 

methylene chloride. Approximately 25% of the samples contained 2-butanone. Methylene 

chloride and acetone due to their prevalence in all, or nearly all, the QA lab samples were 
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rejected as laboratory contaminants. 2-butanone, which is a common laboratory contaminant, 
was never detected at the QC laboratory and was, therefore, also rejected. No other target 
analyte was detected in the QA duplicate sample. 

2.4 .1. 3 Borehole 3 

In borehole 3, toluene was detected below the CRQL in the surface sample (CAN001-1193-
031A). Acetone was also detected but rejected due to contaminant coelution. TIC compounds 
were detected also. 

At 2.5 feet, no target compounds or TIC compounds were detected. 

2.4.2 BTEX 

In each borehole two samples were collected for BTEX analysis. Samples were collected at 5 
and 10 feet. No BTEX compounds were detected in any of the samples. QA/QC duplicates 
were not collected and therefore no analysis for BTEX was performed. 

2.4.3 Priority Metals 

Total metals concentrations, using the RCRA SW-846 test methods for the analysis of metals 
in soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver), plus nickel. These are the priority metals. Samples were 
collected for priority metals analysis at the surface, 2.5, 5 and 10 feet. 

In the following presentation of metals results, only metals concentrations in excess of 
background concentrations are presented. No background data was collected for this 
investigation, therefore, background concentrations were taken from Concentrations of Selected 

Naturally Occurrin~ Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 
Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 
Woodward-Clyde's background data see Section 1.7. 

2.4.3.1 Borehole 1 

In the surface sample (CAN001-1191-021A), chromium was detected at 13.6 mg/kg (Table 2-5). 
This value is an estimate since the matrix spike recovery was not within control limits. 
Background for chromium is 12.5 mg/kg. Silver was also detected above background at 5.8 
mg/kg. This value is estimated also since matrix spike recovery was not within control limits. 
Background for silver is 2.2 mg/kg. 

At 2.5, 5 and 10 feet, no priority metals were detected above background. 
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BOREHOLE SAMPLE 

NUMBER NUMBER 
(CANOOl-119) 

1 1-021A 
1-022B 
1-023C 
1-024D 

2 2-021A 

2-022B 
(QAD) 2-721B 
(QCD) 2-821B 

2-023C 
2-024D 

3 3-021A 
3-022B 
3-023C 
3-024D 

Background (95% UCL) (1) 

NOTES: 

Table 2-5. 
Concentration (mg/kg) of Priority Metals 

SWMU No. 1 - Oil/Water Separator No. 119 

SAMPLE 
DEPTH CHROMIUM MERCURY 
(feet) 

0 13.6 J 0.01 UJ 
2.5 4.8 J 0.11 UJ 
5 8.6 J 0.11 UJ 
10 7.2 J 0.01 UJ 

0 14.7 J 0.01 UJ 

2.5 8.5 J 0.11 UJ 
2.5 8.8 0.15 
2.5 4.5 J 0.02 UJ 

5 10.2 J 0.11 UJ 
10 4.1 J 0.11 UJ 

0 34.6 u 0.1 UJ 
2.5 7.5 J 0.11 UJ 
5 9.3 J 0.02 UJ 
10 4.4 0.11 J 

12.50 0.13 

NICKEL 

8 
4.8 
6.3 
5.2 

5.8 

6.5 
6.7 
5.2 

9.2 
5.1 

8 
7 
9.6 
5.5 

9.00 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 

J indicates and estimated value. 

SILVER 

J 5.8 
J * 
J * 
J * 

J * 

J * 
0.41 

J * 

J * 
UJ * 

J * 
J * 
J * 
UJ 0.85 

2.20 

UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(1) Background data is described in Section 1. 7. 
--~ 
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2.4.3.2 Borehole 2 

In the surface sample (CAN001-1192-021A), chromium was detected at 14.7 mg/kg. This value 
is an estimate since the matrix spike recovery was not within control limits. 

At 2.5 feet, no priority metals above background were detected. The QA/QC duplicates were 
collected at this depth. The QC duplicate, which was analyzed at the same lab as the normal 
sample, contained no priority metals above background. The QA duplicate, which was analyzed 
at a different lab than the normal sample, contained mercury at 0.15 mg/kg. Background for 
mercury is 0.13 mg/kg. 

At 5 feet (CAN001-1192-023C), nickel was detected above background at 9.2 mg/kg. This value 
is an estimate since matrix spike recovery was not within control limits and contamination 
occurred in the method or calibration blank. 

No priority metals were detected above background at 10 feet. 

2.4.3.3 Borehole 3 

In the surface sample (CAN001-1193-021A), chromium was detected at 34.6 mg/kg. This value 
is an estimate since matrix spike recovery was not within control limits. 

At 2.5 feet, no priority metals above background were detected. 

At 5 feet (CAN001-1193-023C), nickel was detected at 9.6 mg/kg. This value is an estimate 
since matrix spike recovery was not within control limits. 

At 10 feet, no priority metals were detected above background concentration. 

2.4.4 Summary of Data 

Toluene, chromium, and TIC compounds were detected in low concentrations in the surface 
samples of all three boreholes. These analytes were not detected in the deeper samples 
collected. Borehole 2 contained the subsurface analytes acetone, mercury, and nickel, although 
concentrations were marginal. Borehole 3 contained only nickel in the subsurface. VOCs were 
not analyzed for at 10 feet. Metals and BTEX were not detected at 10 feet. 
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2.5 Recommendations 

Concentrations of organics and metals found in soils around this SWMU are low and generally 
diminishing with depth. In addition, groundwater level is deep at approximately 250 feet below 
ground surface. The oil/water separator should be tested for structural integrity to determine 
that the unit contains no cracks or leaks. If none are found, based on the risk assessment 
information associated with this SWMU indicating minimal or no risk to human health or the 
environment, no further action is recommended. If the integrity test fails, however, it is 
recommended that the unit be removed and soils below the separator be analyzed. Further 
action would depend upon the results of these analyses. 
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3.0 OIL/WATER SEPARATOR (SWMU No. 3/SITE No. 108) 

3.1 SWMU Description 

3 .1.1 Settine 

SWMU No. 3 is the location of a former oil/water separator or grease trap that was located on 
the west side of hangar 125. Hangar 125 was demolished and replaced with facility 108 in 
1990. The unit that made up SWMU No. 3 was removed at that time. However, drawings of 
this facility were disposed of when hangar 125 was demolished, therefore, it is unknown if this 
unit was an actual oil/water separator, or a simple grease trap. The demolition plan for the 
project to replace these hangars makes no mention of an oil/water separator. The demolition 
plan merely instructs the contractor to remove all elements of the old sewer line from the 
hangars and cap off the main. Of the remaining two WWII hangars on base, which were of 
identical construction as hangar 108, both have grease traps installed, and both of those grease 
traps have been misidentified previously as oil/water separators. When in place, this unit was 
approximately 96 feet south of the NW comer of the building and 8 feet west of the building. 
The construction material for this unit was probably concrete. The former location of this unit 
is not visible as the area has been surfaced with asphalt. The depth of this unit is unknown. 
The driller was required to penetrate and restore the asphalt with a concrete plug. In the 
immediate vicinity (within approximately 30 feet) of this SWMU were eight 55-gallon drums 
labeled as waste coolant fluid, and five unlabeled 55-gallon drums, all stored on pallets. There 
were also several stacks of tires, and a hazardous spill response kit located nearby. Most of these 
pallets and drums were removed prior to drilling. Figure 3-1 shows the setting and borehole 
locations. 

3.1.2 History of Use 

This unit was active from 1943 until 1990 when it was removed during the construction of 
building 125. The remaining sewer line is active. This unit received discharge from building 102 
and wash water generated from aircraft maintenance operations conducted in building 121. 
Wastewater discharged from this unit went to the Sanitary Sewer Line (SWMU No. 98) which 
ultimately discharged into one of two sewage lagoons (SWMU Nos. 101 and 102). 

3.1.3 Past lnvestieations 

In 1987-1988 the Tulsa District Corps of Engineers conducted a study of a number of oil/water 
separators on the base. The results of analyses performed on the influent and effluent from this 
separator are found in Cannon Air Force Base Oil/Water Separators Sampling and Analytical 
Report, June 1988. The following compounds were present in the influent and/or effluent of this 
oil/water separator: phenol, 4-methylphenol, benzoic acid, toluene, carbon disulfide, benzene, 
naphthalene, di-n-butylphthalate, bis(2-ehtylhexyl)phthalate, nickel, selenium and lead. 
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3.1.4 Land Use and Demoeraphy 

SWMU No. 3 is located in an area of the base which is commonly used by base personnel. 
However, the separator has been removed and the area is currently covered by asphalt. 

3.2 Field Investigation 

This SWMU area was sampled April 8, 1993 at 1400. The activities at SWMU No. 3 as outlined 
in the FSP (LRL, 1993) consisted of drilling 3 boreholes, and collecting 6 surface samples, 18 
subsurface samples and 6 QA/QC samples. Table 3-1 summarizes the field sampling program 
at SWMU 3. Table 3-2 summarizes the various samples collected and analyses performed. 

3.2.1 Sampline Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 
extent possible, to determine if a release from the oil/water separator has occurred. All three 
borehole locations were changed from the FSP due to the presence of utility lines. However, 
a 6" sewer line which runs parallel to the hanger (Bldg. 108) and to the main line was hit during 
drilling of borehole 2. This feeder line feeds into the main line down stream from the former 
oil/water separator. Borehole locations are shown in Figure 3-1. 

3.2.2 Surface and Subsurface Soil Investieation 

Since this unit was removed some three years prior to drilling, the location of the actual OWS 
or grease trap could only be approximated, as the actual building it serviced is also gone. The 
final location of the three boreholes was determined by a senior Civil Engineering shop 
employee who performs maintenance on the sewer systems. His knowledge of the old system, 
and his distances paced off from other landmarks were used to select the borehole locations. 
borehole 1 was drilled southwest of the approximate location, borehole 2 was drilled north of 
the approximate location, and borehole 3 was drilled northeast of the approximate location. 
Drilling was advanced to a depth of 10 feet. Samples were collected at the surface, 2.5, 5, and 
10 feet in depth. Surface samples were collected with a stainless steel trowel. Subsurface 
samples were collected with a split barrel continuous sampler. Samples were collected at 
discrete depths and locations. No composite samples were taken. Samples were analyzed for 
BTEX, priority metals, and TCL VOC. Duplicates, rinsate blanks, ambient blanks and 
decontamination water samples were also submitted to the laboratory for this SWMU site. Trip 
Blanks and Ambient Blanks were inadvertently opened to the air at this site but were still 
included for analysis. 

3.3 Physical Characteristics 

This section provides a discussion of the surface water drainage, groundwater, soils, and geology 
at the No. 108 oil/water separator based on a review of information from previous investigations 
at Cannon AFB and from the lithologic descriptions from the split barrel continuous sample. 
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Table 3-1. 
Summary of Drilling and Sampling 

SWMU No. 3 - Oil/Water Separator No. 108 

SAMPLING DRILLING/ BOREHOLE 
.. , .. 

BOREHOLE DRILLRIG 
GROUND 

DEPTH SAMPLING DIAMETER ELEVATION NUMBER 
(ft.*BGS) METHODS 

USED 
(in.) 1 . (ft.·l\.fSL) 

1 0 NA/SSS NA NA 429.79 

2.5 HSA/SBC CM3-75 8.0 

5.0 HSA/SBC CM3-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 0 NA/SSS NA NA Not 

2.5 HSA/SBC CME-75 8.0 Available 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

3 0 NA/SSS NA NA Not 

2.5 HSA/SBC CME-75 8.0 Available 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 
HA = Hand Auger ss = Split Spoon 
NA = Not Applicable sss = Stainless Steel Spoon 

,DATE 

•GROUTED 
.. ' 

4/9/93 

4/9/93 

4/9/93 
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00 

BOREHOLE 
NUMBER 

1 

2 

SAMPLING 
DEP'fll 

(tt ... );JGS) 

0 

2.5 

5.0 

10.0 

0 

2.5 

5.0 

10.0 

Table 3-2. 
Summary of Sampling and Analyses 

SWMU No. 3- Oil/Water Separator No. 108 

SAMPLE SA~PLE SAMPLE 
ID NUMBER TYPE MATIUX 

CAN003-1081-021A N Soil 
CAN003-1081-031A N Soil 

CAN003-1081-011B N Soil 
CAN003-1 081-022B N Soil 

CAN003-1 081-023C N Soil 
CAN003-1081-032C N Soil 
CAN003-1 081-821 C QCO Soil 
CAN003-1 081-831 C QCO Soil 
CAN003-1081-721C QCO Soil 
CAN003-1081-731C QCO Soil 

CAN003-1 081-0120 N Soil 
CAN003-1081-0240 N Soil 

CAN003-1082-021A N Soil 
CAN003-1082-031A N Soil 

CAN003-1082-011B N Soil 
CAN003-1 082-022B N Soil 

CAN003-1 082-023C N Soil 
CAN003-1 082-032C N Soil 

CAN003-1 082-0120 N Soil 
CAN003-1 082-0240 N Soil 

---

•••• 
. 

SAMPLE A~ALYfiCAL TEST 
TIME PARAMETER METHOD ... . ·•·· ... 

1345 PM 601017000S 
NA TCL VOC 8240 

1400 BTEX 8020 
1405 PM 6010170005 

1405 PM 6010170005 
1450 TCL VOC 8240 
1410 PM 601017000S 
1420 TCL VOC 8240 
1411 PM 601017000S 
1420 TCL VOC 8240 

1425 BTEX 8020 
1430 PM 6010170005 

1433 PM 601017000S 
1435 TCL VOC 8240 

1445 BTEX 8020 
1445 PM 6010/7000S 

1455 PM 601017000S 
1450 TCL VOC 8240 

1451 BTEX 8020 
1455 PM 601017000S 
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Table 3-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 3 -Oil/Water Separator No. 108 

SA-MPLING 
.·· 

BOREHOLE 
DEPTH 

SAMPLE SAMPLE SAMPLE SAMPLE .. ANALYTICAL TEsT 
NUMBER 

(ft.-BGS) 
ID NUMBER TYI'E MATRIX TIME PAJl.\ME'fER METHOD 

. _· : . •'.:-; 

3 0 CAN003-1083-021A N Soil 1540 PM 601017470 
CAN003-1083-031A N Soil 1540 TCL VOC 8240 

2.5 CAN003-1 083-011 B N Soil 1600 BTEX 8020 
CAN003-1 083-022B N Soil 1600 PM 601017470 

5.0 CAN003-1 083-023C N Soil 1605 PM 601017470 
CAN003-1 083-032C N Soil 1605 TCL VOC 8240 

10.0 CAN003-1083-012D N Soil 1715 BTEX 8020 
CAN003-1083-024D N Soil 1715 PM 601017470 

CAN003-1080-431Z QC Water 1540 TCL VOC 8240 
CAN003-1080-321Z QC Water 1620 PM 601017470 
CAN003-1080-331Z QC Water 1430 TCL VOC 8240 
CAN003-1080-231Z QC Water 1725 TCL VOC 8240 
CAN003-1 080-621 Z QC Water 1520 PM 601017470 
CAN003-1 080-631 Z QC Water 1515 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratory 
ft-BGS = feet below ground surface from normal samples). 
N = Normal soil sample QCD = Duplicate soil sample analyzed at same laboratory as 
PM = Priority metals = 8 TCLP metals + Ni normal samples. 
TCL-VOC = Target Compound List Volatile Organic Compound QC = Quality control water sample (ambient blank, trip blank, 
+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. etc.) 

TAL Metals = Target analyte list metals 
---------- ------ -----
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3.3.1 Surface Water Drainage 

A topographic/surface drainage map in addition to text found in Installation Restoration Program 
Records Search, August 1993, prepared by CH2M Hill indicates that the surface water drainage 
in the vicinity of SWMU No. 3 enters the Base storm water drainage system and flows to the 
Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 
(playa) located in the southwest corner of the base. 

3.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 
recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 
County range from 0.75 - 12.22 mrnlyr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 
rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 
for Cannon AFB. 

3.3.3 Soils and Geology 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 
described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 
and correlation on the fluvial deposits for this area are based on samples collected with a split 
barrel continuous sampler during the drilling process. The soils consist of very fine to coarse
grained, poor to moderately sorted, submature to mature (textural), unconsolidated, calcareous, 
clays, silts, sands, and gravel. Thin to moderately thin layers of caliche material were 
interbedded throughout much of the samples collected. The sands were comprised of angular 
to subangular grains with varying amounts of silts, clays, and calcium carbonate (caliche) 
material. This description of lithology (Figure 3-2) is similiar to the description of soils given 
by the USDA Draft Soil Survey, 1993. The thickness of this particular unit remains unknown, 
due to the fact that boring levels did not exceed ten feet. The total thickness of the Ogallala 
Formation beneath this SWMU is not presently known, but regional information based on Curry 
County reports have suggested thicknesses of approximately 320-400 feet. No groundwater was 
encountered while drilling at these three borehole locations. The minimum depth of the High 
Plains aquifer is approximately 250 feet below ground surface. 
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3.4 Nature and Extent of Contamination 

3.4.1 Volatile Oreanic Compounds 

A series of HNU meter readings were taken over time at the well head and in the breathing zone 
of each borehole for the purpose of worker safety. A single positive reading occurred at the well 
head of borehole 3 in the amount of 3.6 ppm (Table 3-3). 

DATE: 4/8/93 

TIME 

1350 
1355 
1405 

Table 3-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 3 - Oil/Water Separator No. 108 

BHl TIME BH2 ·· .. TIME 

0.0 1436 0.0 1540 

0.0 1440 0.0 1545 
0.0 1455 0.0 1550 

1706 

* Model: 101, Type: OVA PID, Make: HNU 

BH3 

0.0 
0.0 
3.6 
0.0 

Samples were collected from three boreholes, at the surface and at 5 feet and analyzed for 
Target List Compound Volatile Organic Compounds (TCL VOC). Following are the results of 
these analyses: 

3.4.1.1 Borehole 1 

In the surface sample (CAN003-1081-031A) toluene was detected below the CRQL (Table 3-4). 
No other target analyte or TIC compound was detected. 

At 5 feet, no target analytes or TIC compounds were detected. The QA and QC duplicate 
samples were taken in association with this sample. The QC duplicate (CAN003-1081-831C), 
which was analyzed at the same lab, contained acetone, the concentration of which is an estimate 
since continuing calibration %D was above QC limits and because it is below the CRQL. The 
QA sample contained acetone, methylene chloride and 2-butanone. The prevalence of methylene 
chloride and acetone in all, or nearly all, of the QA lab samples suggests that they may be 
laboratory contaminants and they were therefore rejected. Since 2-butanone is a common 
laboratory contaminant and did not occur at the QC laboratory, it was also rejected. 

3.4.1.2 Borehole 2 

In borehole 2, no target compounds or TIC compounds were detected at the surface or at 5 feet. 
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BOREHOLE 
NUMBER 

1 

2 

3 

Table 3-4. 
Concentration (JLg/kg) of Volatile Organic Compounds 

SWMU No. 3 - Oil/Water Separator No. 108 

CANNON DEPTH 
I·.':·. ·:·· CHEMICAL 

·:. .. . ' 

NUMBER (ft.) TOLOENE 

CAN003-1081-031A Surface 8J 
CAN003-1 081-032C 5.0 11U 
CAN003-1 081-831 C 5.0 

CAN003-1082-031 A Surface 11U 
CAN003-1 082-032C 5.0 11U 

CAN003-1 083-031 A Surface 11UJ 
CAN003-1083-032C 5.0 llU 

., 

ACETONE 

11UJ 
11UJ 

8J (QCD) 

llUJ 
llUJ 

llUJ 
llUJ 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at the same lab as normal sam-
pie. 

3 .4. 1. 3 Borehole 3 

In borehole 3, the surface sample and a laboratory repeat analysis of this sample contained no 
target compounds or TIC compounds. The laboratory repeated the analysis due to low internal 
standard recoveries. 

At 5 feet, no target analytes or TIC compounds were detected. 

3.4.2 BTEX 

In each borehole, 2 samples were collected for BTEX analysis at 2.5 and 10 feet of depth. 
Following are the results of these analyses: 

No BTEX compounds were detected in any of the samples. QA/QC duplicate samples were not 
collected and therefore analyses for BTEX was not performed. 

3.4.3 Priority Metals 

Total metals concentrations, using the RCRA SW-846 test methods for the analysis of metals 
in soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were 
collected for priority metals analyses at the surface, 2.5, 5 and 10 feet. 
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In the following presentation of metals results, only metals concentrations in excess of 
background concentrations are presented. No background data was collected for this 
investigation, therefore, background concentrations were taken from Concentrations of Selected 
Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 
Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 
Woodward-Clydes background data see Section 1.7. 

3.4.3.1 Borehole 1 

In the surface sample (CAN003-1081-021A), chromium was detected at 17.8 mg/kg (Table 3-5). 
This value is an estimate since matrix spike recovery was not within control limits. 

At 2.5, 5 and 10 feet no priority metals were detected above background. The QC duplicate, 
collected at 5 feet and analyzed at the same lab as the normal sample contained no priority 
metals above background. The QA duplicate (CAN003-1081-721C), which was analyzed at a 
different lab, contained nickel at 10.3 mg/kg and mercury at 0.15 mg/kg. Background values 
for these two metals are 9.0 and 0.13 mg/kg, respectively. 

3.4.3.2 Borehole 2 

In the surface sample (CAN003-1082-021A), nickel was detected at 9.2 mg/kg. This value is 
an estimate since the Laboratory Control Sample %R were not within control limits. 

At 2.5 feet (CAN003-1082-022B), nickel was detected at 9.6 mg/kg. This value is an estimate 
since the Laboratory Control Sample %R were not within control limits. 

No priority metals, above oackground, were detected in the 5 feet samples. 

At 10 feet (CAN003-1082-024D), barium was detected at 816 mg/kg. 

3.4.3.3 Borehole 3 

In the surface sample (CAN003-1083-021A), chromium was detected at 16.4 mg/kg. This value 
is an estimate since matrix spike recovery was not within control limits. · 

No priority metals were detected above background at 2.5 or 5 feet. 

At 10 feet (CAN003-1083-024D), barium was detected at 753 mg/kg. 

3.4.4 Summary of Data 

In borehole 1, toluene and chromium were detected in low concentrations only at the surface. 
At 5 feet, acetone, nickel, and mercury were detected in low concentrations. In boreholes 2 and 
3, no organics were detected. In borehole 2, nickel was detected at the surface and at 2.5 feet. 
Barium was detected at 10 feet. In borehole 3, chromium was detected at the surface and 
barium at 10 feet. All subsurface metals concentrations were marginally above background. 
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......... 
I 

Vl 
Vl 

BOREHOLE SAMPLE 

NUMBER NUMBER 
(CAN003-108) 

1 1-021A 
1-022B 

1-023C 
(QAD) 1-721C 
(QCD) 1-821C 

1-024D 

2 2-021A 
2-022B 
2-023C 
2-024D 

3 3-021A 
3-022B 
3-023C 
3-024D 

Background (95% UCL) (1) 

NOTES: 

Table 3-5. 
Concentration (mg/kg) of Priority Metals 

SWMU No. 3 - Oil/Water Separator No. 108 

SAMPLE 
DEPTH BARIUM CHROMIOM 
(feet) 

0 614 17.8 J 
2.5 70.4 10.7 J 

5 63.6 6.2 J 
5 112 10.2 
5 80.9 8.5 J 

10 54.3 4.8 J 

0 483 6.1 J 
2.5 101 7.2 J 
5 91.8 6.5 J 
10 816 3 J 

0 632 16.4 J 
2.5 196 7.7 J 
5 66.5 5.9 J 
10 753 2.7 J 

642.00 12.50 

MERCURY NICKEL 

0.01 u 8.1 
0.02 u 7.3 

0.02 u 7.5 
0.15 10.3 
0.02 u 8.3 

0.1 u 4.8 

0.01 u 9.2 
0.02 u 9.6 
0.01 u 6.9 
0.01 u 4.4 

0.01 u 7.5 
0.02 u 6.8 
O.Q3 u 8.5 
0.02 u 4.4 

0.13 9.00 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 

SILVER 

1.6 
J 0.85 

J 0.93 
0.41 

J 0.93 

J 0.92 

J 21.1 
J 0.93 
J 0.89 
J 0.88 

1 
0.92 
0.95 
0.98 

2.20 

UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(1) Background data is described in Section 1. 7. 

u 
u 
u 
u 
u 

u 
u 
u 
u 

u 
u 



3.5 Recommendations 

Concentrations of organics and metals found in soils around the former location of the SWMU 
are low and generally diminishing with depth. Groundwater level is deep at approximately 250 
feet below ground surface. In addition, the risk assessment information associated with this 
SWMU indicates minimal or no risk to human health or the environment. Therefore, no further 
action is recommended. 
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4.0 OIL/WATER SEPARATOR (SWMU NO.5/SITE NO. 121) 

4.1 SWMU Description 

4.1.1 Settine 

This oil/water separator (OWS) or grease trap, No. 121, was located on the west side of Hangar 
121. Everything associated with Hangar 121, including this unit was removed. No drawings 
can be found that detail what this unit actually was. The unit could have been an OWS or 
simply a single compartment grease trap. Two other WWII era hangers of the same design, 
hangars 129 and 170 , also have units previously identified as oil/water separators but are 
actually single compartment sand traps or grease traps. The unit was approximately 8 feet west, 
and 80 feet south of the NW comer of the new facility, building 126. The construction material 
was believed to be concrete. The entire area is now covered with asphalt. The exact location 
of this unit is unknown. boreholes were aligned exterior to the sewer line. The driller was 
required to penetrate and restore the surface with a concrete plug. Figure 4-1 shows the SWMU 
setting and borehole locations. 

4.1.2 History of Use 

This unit was active from 1943 until it was demolished around 1990. It received waste water 
from buildings 102 and 125. The unit also received wash water generated from aircraft 
maintenance operations conducted in building 121. The waste water was discharged to the 
Sanitary Sewer Line (SWMU No. 98). 

4.1.3 Past Investieations 

In 1987-1988 the Tulsa District Corps of Engineers sampled this and other oil/water separators 
at Cannon AFB. The results of this study were reported in Cannon Air Force Base Oil/Water 
Separators Sampling and Analytical Report, June, 1988. The results of this study indicated the 
presence of metals and organics in the liquid phase influent and/or effluent. The compounds 
found in either the influent, effluent or both include: lead, nickel and bis(2-ethylhexyl)phthalate. 

4.1.4 Land Use and Demoeraphy 

This SWMU is in an area of the base commonly used by base personnel. However, this unit was 
removed and the area is now covered by asphalt. 

4.2 Field Investigation 

This SWMU was sampled April 9, 1993 at 1300. The activities at SWMU No.5 as outlined in 
the FSP (LRL, 1993) consisted of drilling 3 boreholes, collecting 6 surface samples, 18 
subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. Table 4-1 
summarizes the field sampling program at SWMU 5. Table 4-2 summarizes the various samples 
collected and analyses performed. 
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Table 4-1. 
Summary of Drilling and Sampling 

SWMU No. 5 - Oil/Water Separator No. 121 

BOREHOLE 
SAMPLING DRILLING/ 

DRILLRIG 
BOREHOLE 

GROUND DEPTH SAMPLING DIAMETER 
NUMBER 

(ft.-BGS) METHODS 
USED 

(iij.) ELEVATION 
' .· .... 

1 0 NA/SSS NA NA 4294.49 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 0 NA/SSS NA NA 4294.55 

2.5 HSA/SSS CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

3 0 NA/SSS NA NA 42.9468 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 
HA = Hand Auger ss = Split Spoon 

sss = Stainless Steel Spoon 

DATE 
GRO(}'I'ED 

... . .... : 

4/09/93 

4/09/93 

4/09/93 



>-I 
I 

0\ 
0 

BOREHOLE 
NUMBER 

1 

2 

3 

SAMPLING 
DEPTH 

(ft.-BGS) 

0 

2.5 

5.0 

10.0 

0 

2.5 

5.0 

10.0 

0 

2.5 

Table 4-2. 
Summary of Sampling and Analyses 

SWMU No. 5 - Oil/Water Separator No. 121 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

CAN005-1211-021A N SOIL 
CAN005-1211-031A N SOIL 

CAN005-1211-011B N SOIL 
CAN005-1211-022B N SOIL 

CAN005-1211-012C N SOIL 
CAN005-1211-023C N SOIL 

CAN005-1211-0240 N SOIL 
CAN005-1211-0320 N SOIL 

CAN005-1212-021A N SOIL 
CAN005-1212-031A N SOIL 

CAN005-1212-011B N SOIL 
CAN005-1212-022B N SOIL 

CAN005-1212-012C N SOIL 
CAN005-1212-023C N SOIL 

CAN005-1212-0240 N SOIL 
CAN005-1212-0320 N SOIL 

CAN005-1213-021A N SOIL 
CAN005-1213-031A N SOIL 

CAN005-1213-011B N SOIL 
CAN005-1213-022B N SOIL 

·-

.·· 

SAMpLE ANALYTICAL TEsT 
TIME PARAMETER METHOD 

: .. · .. , .. ,: 

1310 PM 60 10\ 7000S + 

1310 TCL VOC 8240 

1320 BTEX 8020 
1320 PM 6010\7000S 

1325 BTEX 8020 
1325 PM 6010\7000S 

1330 PM 6010\7000S 
1330 TCL VOC 8240 

1345 PM 6010\7000S 
1345 TCL VOC 8240 

1355 BTEX 8020 
1355 PM 6010\7000S 

1400 BTEX 8020 
1400 PM 6010\7000S 

1405 PM 6010\7000S 
1405 TCL VOC 8240 

1440 PM 6010\7000S 
1440 TCL VOC 8240 

1445 BTEX 8020 
1445 PM 6010\7000S 



-I 01 ,_. 

. .··. SAMPLING 
BOREHOLE 

DEPTH 
NUMBER 

.... ·.·.····· 
(fh-BGS) 

Table 4-2. (Concluded) 
Summary of Sampling Analyses 

SWMU No. 5 - Oil/Water Separator No. 121 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

. ·· .... 

CAN005-1210-431Z QC WATER 
CAN005-1210-321Z QC WATER 
CAN005-1210-331Z QC WATER 
CAN005-121 0-231Z QC WATER 

. . 

SAMPLE ANALYTICAL TEsT 
TIM:E PARAMETER METHOD 

·-
···········. 

.. •- . ·.: 

1530 TCL VOC 8240 
1545 PM 6010\7000S 
1550 TCL VOC 8240 
1540 TCL VOC 8240 

CAN005-121 0-621 Z QC WATER 1545 PM 6010\7000S 
CAN005-1210-631Z QC WATER 1550 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratory 
ft-BGS = feet below ground surface from nonnal samples). 
N = Nonnal soil sample QCD = Duplicate soil sample analyzed at same laboratory as 
PM = Priority metals = 8 TCLP metals + Ni normal samples. 
TCL VOC = Target Compound List Volatile Organic Compound QC = Quality control water sample (ambient blank, trip blank, 
+ = Metals analyzed using the 7CXJO Series include: mercury, selenium, and arsenic. etc.) 

TAL Metals = Target analyte list metals 



4.2.1 Sampline Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 
extent possible, to determine if a release from this unit has occurred. Boreholes 1 and 3 were 
moved from the original FSP locations in order to place them exterior to the sewer line. 
Borehole locations are shown in Figure 4-1. 

4.2.2 Surface and Subsurface Soil Investieation 

This unit was removed some three years prior to drilling, therefore, the location of the actual 
OWS or grease trap could only be approximated, as the actual building it serviced is also gone. 
The final location of the three boreholes was determined by a senior Civil Engineering shop 
employee who performs maintenance on the sewer systems. His knowledge of the old system, 
and his distances paced off from other landmarks was used to select the borehole locations. 
Borehole 1 was drilled southwest of the approximate location, borehole 2 was drilled west of the 
approximate location, and borehole 3 was drilled north of the approximate location. Drilling 
was advanced to a depth of 10 feet. Samples were collected at the surface, 2.5, 5 and 10 feet 
in depth. Surface samples were collected using a stainless steel trowel and subsurface samples 
were collected with a split barrel continuous sampler. Samples were collected at discrete depths 
and locations. No composite samples were taken. Samples were analyzed for BTEX, priority 
metals and TCL VOCs. Duplicates, rinsate blanks, ambient blanks, decontamination water, and 
trip blanks were also submitted to the laboratory for this SWMU. 

4.3 Physical Characteristics 

This section provides a discussion of the surface water drainage, groundwater, and soils and 
geology at the No. 121 oil/water separator or grease trap based on a review of information from 
previous investigations at Cannon AFB and from the lithologic descriptions from a split barrel 
continuous sampler. 

4.3.1 Surface Water Drainaee 

A topographic/surface drainage map in addition to text found in Installation Restoration Program 
Records Search, August 1983 prepared by CH2M Hill indicates that the surface water drainage 
in the vicinity of SWMU No. 5 enters the base storm water drainage system and flows to the 
Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 
(playa) located in the southwest corner of the base. 

4.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 
recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 
County range from 0. 75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 
rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 
for Cannon AFB. 
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4.3.3 Soils and Geology 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 
described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 
and correlation on the fluvial deposits for this area are based on samples collected with a split 
barrel continuous sampler during the drilling process. The soils consist of very fine to fine
grained, moderately sorted, sub mature to mature (textural), unconsolidated, calcareous, dark red, 
clays, silts, and sands. Thin to moderately thin layers of caliche material were interbedded 
throughout much of the samples collected. The sands were comprised of angular to subangular 
grains with varying amounts of silts, clays, and calcium carbonate (caliche) material. This 
description of lithology (Figure 4-2) is similiar to the description of soils given by the USDA 
Draft Soil Survey, 1993. The thickness of this particular unit remains unknown, due to the fact 
that boring levels did not exceed ten feet. The total thickness of the Ogallala Formation beneath 
this SWMU is not presently known, but regional information based on Curry County reports 
have suggested thicknesses of approximately 320-400 feet. No groundwater was encountered 
while drilling at these three borehole locations. The minimum depth of the High Plains aquifer 
is reported to be greater than 250 feet below ground surface. 

4.4 Nature and Extent of Contamination 

4.4.1 Volatile Organic Compounds 

A series of HNU meter readings were taken at each of the boreholes in the well head and in the 
breathing zone for the purpose of worker safety. Borehole 1 contained a single reading of 0.6 
ppm (Table 4-3) at the wellhead. 

DATE: 4//93 

TIME 

1317 
1324 
1330 

* Model: 101, Type: 

Table 4-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 5 - Oil/Water Separator No. 121 

BID TIME BH2 TIME 

0.0 1340 0.0 1439 
0.0 1344 0.0 1444 
0.6 1350 0.0 1447 

OVA PID, Make: HNU 

BH3 

0.0 
0.0 
0.0 

Samples were collected from three boreholes at the surface and at 10 feet and analyzed for 
Target List Compound Volatile Organic Compounds (TLC VOC). Following are the results of 
these analyses. 
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4.4.1.1 Borehole 1 

In borehole 1, no target compounds or TIC compounds were detected in the surface sample or 

at 10 feet. 

4.4.1.2 Borehole 2 

In borehole 2, the surface sample contained no target compounds or TIC compounds. 

The sample at 10 feet (CAN005-1212-032D) contained acetone at 14 p.g/kg (Table 4-4). The 

acetone concentration is considered an estimate since continuing calibration %D exceeded QC 
limits. One TIC compound was detected with the 10 foot sample. 

Table 4-4. 
Concentration (p.g/kg) of Volatile Organic Compounds 

SWMU No. 5 - Oil/Water Separator No. 119 

BOREHOLE CANNON DEPTH CHEMICAL 

NUMBER NUMBER (ft.) ACETONE 

1 CAN005-1211-031A Surface llUJ 
CAN005-1211-032D 10.0 12UJ 

2 CAN005-1212-031A Surface llUJ 
CAN005-1212-032D 10.0 14J 

3 CAN005-1213-031A Surface llUJ 
CAN005-1213-032D 10.0 llUJ 
CAN005-1213-831D 10.0 16J (QCD) 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original 

sample and not rejected. 
J = estimate u = not detected at CRQL 

R = rejected UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at same lab as 

normal sample. 

4.4.1.3 Borehole 3 

In borehole 3, the surface sample contained no target compounds or TIC compounds. 

' 

The sample at 10 feet contained no target compounds or TIC compounds. One duplicate pair was 
collected in association with this sample. The QC duplicate (CAN005-1213-831D), analyzed at 

the same lab as the original sample, contained acetone at 16 p.g/kg. This value is an estimate 
since continuing calibration %D exceeded QC limits. The QA duplicate, analyzed at a different 
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lab from the original sample, contained acetone and methylene chloride. However, in nearly all 
the samples analyzed at the QA laboratory contained these compounds, they were rejected as 
laboratory contaminants. No other target analytes or TIC compounds were detected. 

4.4.2 BTEX 

In each borehole, 2 samples were collected for BTEX analysis at 2.5 and 5 feet of depth. No 
BTEX compounds were detected in any of the samples. QA/QC duplicate samples were not 
collected for BTEX and therefore no analyses were performed. 

4.4.3 Priority Metals 

Total metals concentrations, using the RCRA SW-846 test methods for the analysis of metals 
in soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were 
collected for priority metals analysis at the surface, 2.5, 5, and 10 feet. 

In the following presentation of metals results, only metals concentrations in excess of 
background concentrations are presented. No background data was collected for this 
investigation, therefore, background concentrations were taken from Concentrations of Selected 
Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 
Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 
Woodward-Clydes background data see Section 1.7. 

4.4.3.1 Borehole 1 

No priority metals were detected above background in the surface sample of borehole 1. 

At 2.5 feet (CAN005-1211-022B), nickel was detected at 10.10 mg/kg (Table 4-5). Background 
for nickel is 9. 0 mg/kg. 

No priority metals were detected above background at 5 and 10 feet. 

4.4.3.2 Borehole 2 

No priority metals were detected above background in the surface sample of borehole 2. 

At 2.5 feet (CAN005-1212-022B), nickel was detected at 12.7 mg/kg. 

No priority metals were detected above background in the sample collected at 5 feet. 

At 10 feet (CAN005-1212-024D), nickel was detected at 10.1 mg/kg. 
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BOREHOLE SAMPLE 

NUMBER NUMBER 
(CANOOS~l21) 

I I-021A 
1-0228 
I-023C 
I-024D 

2 2-021A 
2-0228 
2-023C 
2-024D 

3 3-021A 
3-0228 
3-023C 

3-024D 
(QAD) 3-721D 
(QCD) 3-821D 

Background (95% UCL) (1) 

NOTES: 

Table 4-5. 
Concentration (mg/kg) of Priority Metals 

SWMU No. 5 -Oil/Water Separator No. 121 

SAMPLE 
DEPTH BARIUM MERCURY 
(feet) 

0 341 0.1 
2.5 68.5 0.1 
5 90.3 0.1 
10 37.9 0.1 

0 357 0.1 
2.5 60.9 0.1 
5 118 0.1 
10 344 0.1 

0 337 0.1 
2.5 65.4 0.1 
5 73.1 0.1 
10 597 0.1 
10 749 0.2 
10 714 0.1 

642.00 0.13 

u 
u 
u 
u 

u 
u 
u 
u 

u 
u 
u 
u 

u 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 

NICKEL 

7.3 
10.1 
6.5 
7.6 

6 
12.7 
7.4 

10.1 

6.6 
9.9 
7.7 

5.9 
8.1 
5.2 

9.00 

UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(1) Background data is described in Section 1. 7. 
------

----

UJ 

I 



4.4.3.3 Borehole 3 

No priority metals were detected above background in the surface sample. 

At 2.5 feet (CAN005-1213-022B), nickel was detected at 9.9 mg/kg. 

At 10 feet no priority metals were detected above background. The QA/QC duplicates were 
collected at this depth. The QC duplicate (CAN005-1213-821D), analyzed at the same lab as the 
normal sample, contained barium at 714 mg/kg. The QA duplicate (CAN005-1213-721D), 
analyzed at a different lab than the normal sample, also contained barium at 749 mg/kg and 
mercury at 0.2 mg/kg. Background for these metals is 642 and 0.13 mg/kg respectively. 

4.4.4 Summary of Data 

No VOCs or metals above background were detected in any of the surface samples for the three 
boreholes. Nickel was detected marginally above background in all three boreholes at 2.5 feet. 
Borehole 2 contained nickel and acetone at 10 feet, both in low concentrations. Borehole 3 
contained acetone, barium, and mercury at 10 feet, all in low concentrations. 

4.5 Recommendations 

Concentrations of organics and metals found in soils around the former location of the SWMU 
are low and generally diminishing with depth. Groundwater level is deep at approximately 250 
feet below ground surface. In addition, the risk assessment information associated with this 
SWMU indicates minimal or no risk to human health or the environment. Therefore, no further 
action is recommended. 
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5.0 OIL WATER SEPARATOR (SWMU NO.7/SITE NO. 129) 

5.1 SWMU Description 

5.1.1 Settine 

SWMU No. 7 is a grease trap or sand trap which has previously been misidentified as an 
oil/water separator. It is located on the northwest side of Building 129, approximately 33 feet 
east of the NW comer. The trap is a one-compartment underground unit. The unit is 
constructed of concrete. Access to the unit is a six inch diameter opening used for sampling and 
pumping out the unit's contents. It is covered on all sides by asphalt. The depth of the unit is 
unknown. Borehole locations were selected, in part, to avoid underground sewer, TV cable and 
electrical lines. The driller was required to penetrate the asphalt and restore the surface with a 
concrete plug. Setting and borehole locations are provided in Figure 5-1. 

5.1.2 History of Use 

The trap at facility 129 has been active since 1943 and is still in use. The unit receives 
wastewater from building 129. The unit discharges to the Sanitary Sewage Line (SWMU No. 
98). The unit receives wash water generated from aircraft maintenance operations which contains 
petroleum, synthetic lubricating oils, and dirt. 

5.1.3 Past Investieations 

In 1987-1988 the Tulsa District Corps of Engineers sampled this and other oil/water separators 
at Cannon AFB. The results of this study were reported in Cannon Air Force Base Oil/Water 
Separators Sampling and Analytical Report, June, 1988. The results of this study indicated the 
presence of metals and organics in the liquid phase influent and/or effluent. The compounds 
found include: benzene, toluene, ethylbenzene, xylene, 2-hexanone, lead, cadmium, 2-
methylnaphthalene, and several phthalates in the influent/effluent of this separator. 

5.1.4 Land Use and Demoeraphy 

This SWMU is located in an area of the base which is commonly used by base personnel. 
However, this SWMU is underground and presently covered by asphalt. 

5.2 Field Investigation 

SWMU 7 was sampled April 9, 1993 at 0830. The activities at this unit, as outlined in the FSP 
(LRL, 1993), consisted of drilling 3 boreholes, collecting 6 surface samples, 18 subsurface 
samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. Table 5-1 summarizes the 
field sampling program at SWMU 7. Table 5-2 summarizes the various samples collected and 
analyses performed. 
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Table 5-1. 
Summary of Drilling and Sampling 

SWMU No.7- Oil/Water Separator No. 129 

BOREHOLE 
SAMPLING DRILLING/ 

DRILLRIG 
BOREHOLE 

GROUND DEPTH SAMPLING DIAMETER NUMBER 
(ft.-BGS) METHODS 

USED 
(in.) 

ELEVATION 

1 0 NA/SSS NA NA 4296.03 
2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 
10.0 HSA/SBC CME-75 8.0 

2 0 NA\SSS NA NA 4295.08 
2.5 HSA\SBC CME-75 8.0 

5.0 HSA\SBC CME-75 8.0 
10.0 HSA\SBC CME-75 8.0 

3 0 NA\SSS NA NA 4296.10 
2.5 HSA\SBC CME-75 8.0 

5.0 HSA\SBC CME-75 8.0 

10.0 HSA\SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 
HA = Hand Auger ss = Split Spoon 

sss = Stainless Steel Spoon 
-- ----

DA'}'E 
GROUTED 

'· / 

4\09\93 

4/09/93 

4/09/93 



........ 
I 

-.....] 
N 

BOREHOLE 

NUMBER 
.· 

1 

2 

SAMPLING 

DEPTH 

(ft.-BGS) 

0 

2.5 

5.0 

10.0 

0 

2.5 

5.0 

10.0 

Table 5-2. 
Summary of Sampling and Analyses 

SWMU No. 7 - Oil/Water Separator No. 129 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

CAN007-1291-021A N SOIL 
CAN007-1291-031A N SOIL 

CAN007-1291-011B N SOIL 
CAN007-1291-022B N SOIL 

CAN007-1291-023C N SOIL 
CAN007-1291-032C N SOIL 
CAN007-1291-821C QCD SOIL 
CAN007-1291-831C QCD SOIL 
CAN007-1291-721 C QAD SOIL 
CAN007-1291-731C QAD SOIL 

CAN007-1291-012D N SOIL 
CAN007-1291-024D N SOIL 

CAN007-1292-021A N SOIL 
CAN007-1292-031A N SOIL 

CAN007-1292-011B N SOIL 
CAN007 -1292-022B N SOIL 

CAN007 -1292-023C N SOIL 
CAN007 -1292-032C N SOIL 

CAN007-1292-012D N SOIL 
CAN007-1292-024D N SOIL 

' 

SAMPLE ANALYTICAL TEST 
TIME PARAMETER METHOD 

... ,,' 

0850 PM 6010\7ooos+ 
0850 TCL VOC 8240 

0910 BTEX 8020 
0910 PM 6010\7000S 

0915 PM 6010\7000S 
0915 TCL VOC 8240 
0915 PM 6010\7000S 
0915 TCL VOC 8240 
0915 PM 6010\7000S 
0915 TCL VOC 8240 

0920 BTEX 8020 
0920 PM 6010\7000S 

0950 PM 6010\7000S 
0950 TCL VOC 8240 

1005 BTEX 8020 
1007 PM 6010\7000S 

1015 PM 6010\7000S 
1015 TCL VOC 8240 

1017 BTEX 8020 
1017 PM 6010\7000S 



....... 
I 

-....) 
w 

BOREHOLE 
NUMBER 

3 

BTEX = 
ft-BGS = 
N = 
PM = 
TCL VOC = 
+ = 

Table S-2. (Concluded) 
Summary of Sampling and analyses 

SWMU No. 7 - Oil/Water Separator No. 129 

SAMPLING .. · 

DEPTH 
SAMPLE SAMPLE SAMPLE SAMPLE ANALYfiCAL TEST 

ID NUMBER TYPE 
.·· 

MATRIX TIME PARAMETER METHOD (ft.-BGS) 
. 

0 CAN007 -1293-021 A N SOIL 1035 PM 6010/7000S 
CAN007-1293-031A N SOIL 1035 TCL VOC 8240 

2.5 CAN007 -1293-011 B N SOIL 1100 BTEX 8020 
CAN007-1293-022B N SOIL 1100 PM 6010/7000S 

5.0 CAN007 -1293-023C N SOIL 1107 PM 6010/7000S 
CAN007 -1293-032C N SOIL 1105 TCL VOC 8240 

10.0 CAN007-1293-012D N SOIL 1107 BTEX 8020 
CAN007 -1293-0240 N SOIL 1110 PM 6010/7000S 

CAN007-1290-431Z QC WATER 1125 TCL VOC 8240 
CAN007-1290-321Z QC WATER 1130 PM 6010/7000S 
CAN007-1290-331Z QC WATER 1123 TCL VOC 8240 
CAN007-1290-231Z QC WATER 1120 TCL VOC 8240 
CAN007-1290-621Z QC WATER 1130 PM 6010/7000S 
CAN007 -1290-631 Z QC WATER 1123 TCL VOC 8240-

Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different labomtory 
feet below ground surface from normal samples). 
normal soil sample QCD = Duplicate soil sample analyzed at same labomtory as 
Priority metals = 8 TCLP metals + Ni normal samples. 
Target Compound List Volatile Organic Compounds QC = Quality control water sample (ambient blank, trip blank, 
Metals analyzed using the 7000 Series include: mercury, selenium, and etc.) 
arsenic. TAL Metals = Target analyte list metals 

----- - --·- ---- -------- --· --- --- -· --
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·5.2.1 Sampling Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 
extent possible, to determine if a release from the oil/water separator has occurred. Borehole 1 
was moved from its original FSP location due to utility lines and restricted space considerations. 
Borehole locations are shown in Figure 5-1. 

5.2.2 Surface and Subsurface Soil Investigation 

Three boreholes were drilled at SWMU No.7. Borehole 1 was drilled southwest of the unit. 
Borehole 2 was drilled north of the unit and borehole 3 was drilled to the northeast of the unit. 
Drilling was advanced to a depth of 10 feet. Samples were collected at the surface, 2.5, 5 and 
10 feet in depth. Surface samples were collected with a stainless steel trowel and subsurface 
samples were collected with a split barrel continuous sampler. Samples were collected at discrete 
depths and llocations. No composite samples were taken. Samples were analyzed for BTEX, 
priority metals and TCL VOCs. Duplicates, rinsate blanks, ambient blanks and decontamination 
water samples were also submitted to the laboratory for this SWMU. Trip Blanks and Ambient 
Blanks were inadvertently opened to the air at SWMU No. 1; however, these blanks were used 
for analysis at SWMU No. 7. 

5.3 Physical Characteristics 

Following is a discussion of the surface water drainage, groundwater, and soils and geology at 
the No. 121 unit based on a review of information from previous investigations at Cannon AFB 
and from the lithologic descriptions from the split barrel continuous sampler. 

5.3.1 Surface Water Drainage 

A topographic/surface drainage map in addition to text found in Installation Restoration Program 
Records Search, August 1983 prepared by CH2M Hill indicates that the surface water drainage 
in the vicinity of SWMU No.7 enters the base storm water drainage system and flows to the 
Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 
(playa) located in the southwest comer of the base. 

5.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 
recharge rate:s for the High Plains Region are typically low. Localized recharge rates for Curry 
County range from 0. 75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 
rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 
for Cannon AFB. 

5.3.3 Soils and Geology 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 
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described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 
and correlation on the fluvial deposits for this area are based on samples collected with a split 
barrel continuous sampler during the drilling process. The soils consist of very fine to fine
grained, moderately sorted, immature (textural), unconsolidated, calcareous, dark red, clays, 
silts, and sands. Thin to moderately thin layers and nodules of caliche material were interbedded 
throughout much of the samples collected. The sands were comprised of angular to subangular 
grains with varying amounts of silts, clays, and calcium carbonate (caliche) material. This 
description of lithology (Figure 5-2) is simuliar to the description of soils given by the USDA 
Draft Soil Survey, 1993. The thickness of this particular unit remains unknown, due to the fact 
that boring levels did not exceed ten feet. The total thickness of the Ogallala Formation beneath 
this SWMU is not presently known, but regional information based on Curry County reports 
have suggested thicknesses of approximately 320-400 feet. No groundwater was encountered 
while drilling at these three borehole locations. The minimum depth of the High Plains aquifer 
is reported to be greater than 250 feet below ground surface. 

5.4 NatUtre and Extent of Contamination 

5.4.1 Volatile Oreanic Compounds 

A series of HNU meter readings were taken in the well head and in the breathing zone at each 
borehole for the purpose of worker safety. No positive readings occurred. 

Samples were collected from the three boreholes at the surface and at 5 feet and analyzed for 
Target List Compound Volatile Organic Compounds (TCL VOC). Following are the results of 
these analyses: 

5 .4.1.1 Borehole 1 

In borehole 1, the surface sample (CAN007-1291-031A) contained 1,1,1-trichlorethane below 
the CRQL, toluene at 15 J.tg/kg and xylene below the CRQL (Table 5-3). This sample also 
contained TIC compounds. The laboratory conducted a repeat of this sample due to one of the 
internal startdard areas being outside the QC limits. The repeat sample contained 1, 1, 1-
trichlorethane below the CRQL, toluene at 20 J.'g/kg and xylene at 11 j.tg/kg. The repeat sample 
also contained acetone at 40 mg/kg. The repeat sample had the same internal standard problem 
that original analysis had. All results, except for acetone in the repeat sample, are therefore 
estimates either because they are below the CRQL or because of the internal standard problems. 

The sample collected at 5 feet (CAN007-1291-032C) contained no target analytes or TIC 
compounds. Two duplicate samples were collected in association with the 5 foot sample. The 
QC sample, analyzed at the same lab, contained no target compounds or TIC compounds. The 
QA duplicate, analyzed at a different lab, contained methylene chloride and acetone. Due to the 
prevalence of these two compounds in nearly all of the samples run at the QA lab, these 
compounds were considered contaminants and rejected. 
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BOREHOLE···· 
NUMBER 

I 

2 

3 

Table 5-3. 
Concentration (flog/kg) of Volatile Organic Compounds 

SWMU No.7 - Oil/Water Separator No. 129 

•CHEMICAL 
.·.·.···•·.CANNON DEPTH ··• 

NUMJJER (ft.) > TOLUENE. ACETONE 
1;1,1-

. .. . ..... TRICHLOROETHANE 

CAN007-1291-031A Surface 15J lOUJ 51 
CAN007-1291-032C 5.0 20J (RE) 40 (RE) llU 
CAN007-1291-032C 5.0 llJ llU 

CAN007-1292-031A Surface llU llU llU 
CAN007-1292-032C 5.0 llU llU llU 

CAN007-1293-031A Surface 6J lOUJ lOU 
CAN007 -1293-032C 5.0 llU 24J llU 

XYLENE 

7J 
llJ (RE) 

llU 

llU 
llU 

lOU 
llU 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 
RE= laboratory repeat 

5.4.1.2 Borehole2 

In borehole 2, the surface sample contained no target compounds. Although acetone was 
detected, validation revealed acetone contamination in the method blank associated with this 
sample. No TIC compounds were detected in this sample. 

The sample collected at 5 feet contained no target compounds. Again, an acetone detection was 
eliminated during validation due to contamination of the associated method blank. No TIC 
compounds were detected. 

5.4.1.3 Borehole 3 

In borehole 3, the surface sample (CAN007-1293-031A) contained toluene below the CRQL. No 
other target compounds were detected. No TIC compounds were detected. 

The sample collected at 5 feet (CAN007-1293-032C) contained 24 flog/kg acetone. This value is 
an estimate since continuing calibration %D exceeded QC limits. No other target compounds 
were detected. No TIC compounds were detected. 
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5.4.2 BTEX 

In each borehole, 2 samples were collected for BTEX analysis at 2.5 and 10 feet of depth. No 
BTEX compounds were detected in any of the samples. QA/QC duplicate samples were not 

collected for BTEX, therefore no analyses were performed. 

5.4.3 Priority Metals 

Total metals concentrations, using the RCRA SW-846 test methods for the analysis of metals 
in soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were 
collected for priority metals analysis at the surface, 2.5, 5 and 10 feet. 

In the following presentation of metals results, only metals concentrations in excess of 

background concentrations are presented. No background data was collected for this 
investigation, therefore, background concentrations were taken from Concentrations of Selected 
Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 
Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 
Woodward-Clydes background data see Section 1. 7. 

5.4.3.1 Borehole 1 

In the surface sample (CAN007-1291-021A), chromium was detected at 38.7 mg/kg (Table 5-4). 
This value is an estimate since the matrix spike recovery was not within control limits. 

No priority metals were detected above background at 2.5, 5 or 10 feet. The QA/QC samples 
were collected at 5 feet. The QC duplicate, analyzed at the same lab as the normal sample and 
collected at 5 feet, contained no priority metals above background. The QA duplicate (CAN007-

1291-721C), analyzed at a different laboratory, contained mercury at 0.20 mg/kg. 

5.4.3.2 Borehole 2 

In the surface sample (CAN007-1292-021A), arsenic was detected at 31.8 mg/kg and chromium 

was detected at 20.6 mg/kg. Both values are estimates since matrix spike recovery was not 
within control limits. The background value for arsenic is 15.5 mg/kg and for chromium 12.5 
mg/kg. 

No priority metals were detected above background at 2.5 feet. 

Nickel was detected at 5 feet (CAN007-1292-023C) at 9.8 mg/kg. 

No priority metlas were detected above background at 10 feet. 
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BOREHOlE SAMPlE 

NUMBER NUMBER 
(CAN007-129) 

1 1-021A 
1-022B 

1-023C 
(QAD) 1-721C 
(QCD) 1-821C 

1-024D 

2 2-021A 
2-022B 
2-023C 
2-024D 

3 3-021A 
3-022B 
3-023C 
3-024D 

Background (95% UCL) (1) 

NOTES: 

Table 5-4. 
Concentration (mg/kg) of Priority Metals 

SWMU No. 7- Oil/Water Separator No. 129 

SAMPLE 

DEPTH ARSENIC CHROMIUM 

(feet) 

0 5.2 J 38.7 J 
2.5 2.7 J 8.1 J 

5 2.1 J 5.5 J 
5 3.1 UJ 8 
5 2.2 J 5.5 J 

10 0.98 J 6.5 J 

0 31.8 J 20.6 J 
2.5 13.6 J 7.6 J 
5 3.1 J 8 
10 4.3 J 5.2 J 

0 4.8 J 15.6 J 
2.5 2.8 J 6.3 J 
5 3.3 J 3.6 J 
10 4.4 J 5.3 J 

15.50 12.50 

MERCURY 

0.01 u 
0.02 u 
0.01 u 
0.2 
0.01 u 
0.01 u 

0.01 u 
0.02 u 
0.02 u 
0.02 u 

0.01 u 
0.07 u 
0.02 u 
0.01 u 
0.13 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 

J indicates and estimated value. 

NICKEL 

8.1 
8.2 

7.3 

7.1 

7.5 

7.5 
8.2 
9.8 
7.8 

7.5 
6.3 
6.4 
7 

9.00 

UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(1) Background data is described in Section I. 7. 
-··-



5.4.3.3 Borehole 3 

In the surface sample (CAN007-1293-021A), chromium was detected at 15.6 mg/kg. This value 
is an estimate since matrix spike recovery was not within control limits. 

No priority metals were detected at 2.5, 5 or 10 feet in depth. 

5.4.4 Summary of Data 

Chromium was detected in the surface samples of all three boreholes. Arsenic and several 
VOCs (xylene, acetone, and toluene) were also detected in the surface sample of some 
boreholes. At 5 feet, borehole 1 contained mercury, borehole 2 contained nickel, and borehole 
3 contained acetone. All concentrations detected were low. VOCs were not analyzed for at 10 
feet, however, metals were tested for and none were detected above background. BTEX 
compounds were also analyzed for at 10 feet and none were detected. 

5.5 Recommendations 

Concentrations of organics and metals found in soils around this SWMU are low and generally 
diminishing with depth. In addition, groundwater level is deep at approximately 250 feet below 
ground surface. The oil/water separator should be tested for structural integrity to determine 
that the unit contains no cracks or leaks. If none are found, based on the risk assessment 
information associated with this SWMU indicating minimal or no risk to human health or the 
environment, no further action is recommended. If the integrity test fails, however, it is 
recommended that the unit be removed and soils below the separator be analyzed. Further 
action would depend upon the results of these analyses. 
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6.0 OIL WATER SEPARATOR (SWMU NO.8/SITE NO. 165) 

6.1 SWMU Description 

6.1.1 Settin~ 

The oil/water separator No. 165 is located on the south end of the aircraft washrack at Facility 
165. The separator is a 3-compartment underground unit with a 4,500 gallon main compartment 
and a 710 gallon oil compartment. The unit is constructed of concrete. The separator is 
surrounded by grass on three sides and a concrete-covered washing area (SWMU No.9) on the 
other side. This separator sits approximately 1 foot above ground, with the remainder below 
ground. The top of the oil/water separator is covered by a corrugated metal roof. The bottom 
of the unit is estimated to be between 6 and 10 feet deep. Boreholes were hand augered at this 
site and not drilled using the CME 75 drill rig in order to avoid crushing shallow sprinklers and 
water lines. Due to the thickness of the concrete of this oil/water separator, any leakage that may 
have occurred is suspected to be associated with the joints between the sewer drains and the 
SWMU unit and not from the SWMU unit itself. Borehole locations were selected to test areas 
where leaky joints may have affected the surrounding soil. The SWMU setting and borehole 
locations are presented in Figure 6-1. 

6.1.2 History of Use 

The oil/water separator No. 165 has been active since 1963 and is still in use. This SWMU 
receives wastewater from the washing of aircraft. The recovered oils are directed to the 710 
gallon concrete holding chamber and the wastewater is discharged to the Storm Drainage System 
which flows to the Stormwater Collection Point (SWMU No. 85). During field reconnaissance, 
this tank contained material with a strong sewage odor. Currently, in the immediate area of the 
SWMU, aircraft washing is infrequent. The area is used instead for logistics where materials, 
supplies and goods are temporarily staged for air shipment. Rain water collection through a grill, 
in the middle of the washrack, comes to SWMU 8. 

6.1.3 Past lnvesti~ations 

No previous investigations are availble for this SWMU; however, chemical components which 
might appear in the influent and effluent would be similar to compounds associated with SWMU 
No. 9 which is served by this separator. Compounds include ethylene glycol n-mono butyl ether 
and PD-680 constituents. Washrack components would include fuels, solvents and lubricating 
oils. 

6.1.4 Land Use and Demography 

This SWMU is located in an area of the base which is commonly used by base personnel. This 
SWMU is mostly underground but not covered by asphalt. 
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6.2 Field Investigation 

SWMU 8 was sampled April 15, 1993 at 1600. The activities at oil/water separator No. 165, 
as outlined in the FSP (LRL, 1993), consisted of hand augering 3 boreholes, 6 surface samples, 
18 subsurface samples, 4 QA/QC duplicate samples, and 6 QA/QC water samples. Table 6-1 
summarizes the field sampling program at SWMU 8. Table 6-2 summarizes the various samples 
collected and analyses performed. 

6.2.1 Sampline Obiectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 
extent possible, to determine if a release from the oil/water separator has occurred. All three 
boreholes were moved form the original FSP locations in order to test soils near the joints 
between the sewer drains and the separator. It was assumed for this site that any leaks would 
have occurred from these joints rather than the unit itself, as it was made of very thick concrete. 
Borehole locations are shown in Figure 6-1. 

6.2.2 Surface and Subsurface Soil lnvestieation 

Three boreholes were hand augered at this SWMU. Borehole 1 was located 8 feet 6 inches to 
the southeast of the unit. Borehole 2 was placed 12 feet 6" inches to the south of the unit and 
borehole 3 was placed 3 feet to the west of the unit. Augering was advanced to a depth of 10 
feet. Samples were collected at the surface, 2.5, 5 and 10 feet in depth. Surface samples were 
collected using a stainless steel trowel and subsurface samples were collected by hand auger. 
Samples were collected at discrete depths and locations. No composite samples were taken. 
Samples were analyzed for BTEX, priority metals and TCL VOCs. Duplicates, rinsate blanks, 
ambient blanks and decontamination water samples were also submitted to the laboratory for this 
SWMU site. 

6.3 Physical Characteristics 

This section provides a discussion of the surface water drainage, groundwater, soils, and geology 
at the No. 165 oil/water separator based on a review of information from previous investigations 
at Cannon AFB and from the lithologic descriptions from the soils removed with a hand auger. 

6.3.1 Surface Water Drainaee 

A topographic/surface drainage map in addition to text found in Installation Restoration Program 
Records Search, August 1983 prepared by CH2M Hill indicates that the surface water drainage 
in the vicinity of SWMU No. 8 enters the base storm water drainage system and flows to the 
Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 
(playa) located in the southwest corner of the base. 

I-83 



-I 00 
~ 

Table 6-1. 
Summary of Drilling and Sampling 

SWMU No.8- Oil/Water Separator No. 165 

BOREHOLE 
SAMPLING DRILLING/ 

DRILL RIG 
BOREHOLE 

GROUND 
NUMBER 

DEPTH SAMPLING 
USED 

DIAMETER 
ELEVATION (ft.-BGS) METHODS (in.) 

1 0 HA NA NA 4298.33 
2.5 HSA/SBC CME-75 3.0 

5.0 HSA/SBC CME-75 3.0 

10.0 HSA/SBC CME-75 3.0 

2 0 NA/SSS NA NA 4297.64 

2.5 HSA/SBC CME-75 3.0 

5.0 HSA/SBC CME-75 3.0 

10.0 HSA/SBC CME-75 3.0 

3 0 NA/SSS NA NA 4298.16 

2.5 HSA/SBC CME-75 3.0 

5.0 HSA/SBC CME-75 3.0 

10.0 HSA/SBC CME-75 3.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 
HA = Hand Auger ss = Split Spoon 

sss = Stainless Steel Spoon 
--------- --- -----

DATE 

GltourED 
.>: : 

4/15/93 

4/15/93 

4/15/93 
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Table 6-2. 
Summary of Sampling and Analyses 

SWMU No. 8 - Oil/Water Separator No. 165 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

CAN008-1651-021 A N SOIL 
CAN008-1651-031 A N SOIL 
CAN008-1651-0228 N SOIL 
CAN008-1651-0328 N SOIL 
CAN008-1651-821 8 QCO SOIL 
CAN008-1651-831 8 QCO SOIL 
CAN008-1651-721 B QAO SOIL 
CAN008-1651-731 8 QAO SOIL 
CAN008-1651-011C N SOIL 
CAN008-1651-023C N SOIL 
CAN008-1651-0240 N SOIL 
CAN008-1651-0 120 N SOIL 

CAN008-1652-021 A N SOIL 
CAN008-1652-031 A N SOIL 

CAN008-1652-0228 N SOIL 
CAN008-1652-0328 N SOIL 

CAN008-1652-011C N SOIL 
CAN008-1652-023C N SOIL 

CAN008-1652-0220 N SOIL 
CAN008-1652-0 14 0 N SOIL -- - -

SAMPLE ANALYTICAL TEsT 
TIME PARAMETER METHOI> 

' '· 

1605 PM 60 10\ 7000S + 

1605 TCL VOC 8240 

1630 PM 6010\7000S 
1625 TCL VOC 8240 
1650 PM 6010\7000S 
1625 TCL VOC 8240 
1630 PM 6010/7000S 
1625 TCL VOC 8240 

1640 8TEX 8020 
1640 PM 6010\7000S 

1655 PM 6010\70005 
1655 8TEX 8020 

1645 PM 6010\70005 
1645 TCL VOC 8240 

1710 PM 6010\70005 
1710 TCL VOC 8240 

1720 8TEX 8020 
1720 PM 6010\70005 

1740 PM 6010\70005 
1740 8TEX 8020 
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Table 6-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 8- Oil/Water Separator No. 165 

SAMPLING 
.. 

BOREHOLE 
DEPTH 

SAMPLE SAMPLE SAMPLE SAI\1PLE ANALYTICAL . TEsT 
NUMBER lD NUMBER TYPE MATRIX TIME PARAMETER METHOD .... (ft • .;BGS) 

. ·. ··.. .· ... ---- · .. · ... ., ·-

3 0 CAN008-1653-021 A N SOIL 1750 PM 6010\7000S 
CAN008-1653-031 A N SOIL 1750 TCL VOC 8240 

2.5 CAN008-1653-022B N SOIL 1805 PM 6010\7000S 
CAN008-1653-032B N SOIL 1800 TCL VOC 8240 
CAN008-1653-821 B QCO SOIL 1805 PM 6010\7000S 
CAN008-1653-831 B QCO SOIL 1800 TCL VOC 8240 
CAN008-1653-721 B QAO SOIL 1805 PM 6010\7000S 
CAN008-1653-731B QAO SOIL 1800 TCL VOC 8240 

5.0 CAN008-1653-011C N SOIL 1810 BTEX 8020 
CAN008-1653-023C N SOIL 1815 PM 6010\7000S 

10.0 CAN008-1653-0220 N SOIL 1805 PM 6010\7000S 
CAN008-1653-0 140 N SOIL 1825 BTEX 8020 
CAN008-1650-431 Z QC WATER 1830 TCL VOC 8240 
CAN008-1650-321 Z QC WATER 1835 PM 6010\7000S 
CAN008-1650-331Z QC WATER 1840 TCL VOC 8240 
CAN008-1650-231Z QC WATER 1840 TCL VOC 8240 
CAN008-1650-621Z QC WATER 1835 PM 6010\7000S 
CAN008-1650-631 Z QC WATER 1840 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratory 
ft-BGS = feet below ground surface from nonnal samples). 
N = Nonnal soil sample QCD = Duplicate soil sample analyzed at same laboratory as 
PM = Priority metals = 8 TCLP metals + Ni nonnal samples. 
TCL VOC = Target Compound List Volatile Organic Compounds QC = Quality control water sample (ambient blank, trip blank, 
+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. etc.) 

TAL Metals = Target analyte list metals 
-- ------ - --- ----- ---- -- -- -- ---



6.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 
recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 
County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 
rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 
for Cannon AFB. 

6.3.3 Soils and Geolo2y 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 
described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 1993). Interpretations 
and correlation on the fluvial deposits for this area are based on hand augered samples collected 
during the drilling process. The soils consist of very fine to coarse-grained, poorly to 
moderately sorted, submature to mature (textural), unconsolidated, calcareous, dark reddish 
brown, clays, silts, sands, and gravel. Thin to moderately thin layers of caliche material were 
interbedded throughout much of the samples collected. The sands were comprised of angular 
to subangular grains with varying amounts of silts, clays, and calcium carbonate (caliche) 
material. This description of lithology (Figure 6-2) is similiar to the description of soils given 
by the USDA Draft Soil Survey, 1993. The thickness of this particular unit remains unknown, 
due to the fact that boring levels did not exceed ten feet. The total thickness of the Ogallala 
Formation beneath this SWMU is not presently known, but regional information based on Curry 
County reports have suggested thicknesses of approximately 320-400 feet. No groundwater was 
encountered while drilling at these three borehole locations. The minimum depth of the High 
Plains aquifer is reported to be greater than 250 feet below ground surface. 

6.4 Nature and Extent of Contamination 

6.4.1 Volatile Or2anic Compounds 

A series of HNU meter readings were taken at each of the boreholes in the well head and in the 
breathing zone for the purpose of worker safety. In borehole 3, all the well head readings were 
positive ranging from 0.2 to 2.4 ppm (Table 6-3). 

Samples were collected from the three boreholes at the surface and at 2.5 feet and analyzed for 
Target List Compound Volatile Organics Compounds (TCL VOC). Following are the results of 
these analyses. 

6.4.1.1 Borehole 1 

In borehole 1, no target compounds or TIC compounds were detected at the surface. 
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DATE: 4/15/93 

TIME 

1610 

1643 

1655 

Table 6-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 8 - Oil/Water Separator No. 165 

BHl TIME ' '•····Bm ··• ·· nME 

0.0 1705 0.0 1745 

0.0 1710 0.0 1755 
1720 0.0 1758 

0.0 1725 0.0 1805 
1735 0.0 1810 

* Model: 101, Type: OVA PID, Make: HNU 

BID 

1.2 

2.4 
0.8 

0.2 
0.4 

No target compounds or TIC compounds were detected at 2.5 feet. Two duplicate samples were 
collected with the 2.5 foot sample from borehole 1. The QC duplicate was analyzed at the same 
lab and the QA duplicate was analyzed at a different lab. The QC duplicate contained no target 
compounds or TIC compounds. The QA duplicate contained acetone and methylene chloride. 
Since nearly all of the samples at the QA laboratory contained these compounds, they were 
considered laboratory contaminants and rejected. The QA duplicate also contained marginal 
amounts of unidentified TIC compounds. These data were rejected during validation since there 
was no agreement with the QC laboratory and concentrations were marginal. 

6.4.1.2 Borehole 2 

In borehole 2, no target compounds or TIC compounds were detected at the surface or at 2.5 
feet. 

6.4.1.3 Borehole 3 

In borehole 3, no target compounds or TIC compounds were detected at the surface. 

No target compounds or TIC compounds were detected at 2.5 feet. Two duplicate samples were 
collected with the 2.5 foot sample form borehole 3. The QC duplicate contained acetone. The 
acetone result was rejected, however, due to co-elution with unknown contaminants. The QA 
duplicate once again contained acetone and methylene chloride which were considered lab 
contaminants due to their prevalence in nearly all the samples. A single unknown TIC compound 
was detected but rejected due to its marginal presence and since TIC compounds were not 
detected in the QC duplicate or the normal lab sample. 
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6.4.2 BTEX 

In each borehole, two samples were collected for BTEX analysis at 5 and 10 feet of depth. In 
borehole 3, at 5 feet, xylenes were detected at 2.4 ~-tglkg (Table 6-4). This result is estimated, 
however, since internal standard problems occurred. 

BOREHOLE 
NUMBER 

1 

2 

3 

Table 6-4. 
Concentration (~-tg/kg) of BTEX 

SWMU No. 8 - Oil/Water Separator No. 165 

CHEMICAL 
CANNON DEPTH 
NUMBER (ft.) BENZENE 

· ETHLY 
TOLUENE XYLENE BENZENE 

CAN008-1651-011C 5.0 2U 2U 2U 2U 
CAN008-1651-012D 10.0 2U 2U 2U 2U 

CANOOS-1652-0 11 C 5.0 2U 2U 2U 2U 
CAN008-1652-0 12D 10.0 2U 2U 2U 2U 

CAN008-1653-011C 5.0 2UJ 2UJ 2UJ 21 
CAN008-1653-012D 10.0 2U 2U 2U 2U 

BTEX 
TOTAL 

2U 
2U 

2U 
2U 

2J 
2U 

Duplicate samples or labomtory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 

6.4.3 Priority Metals 

Total metals concentrations, using the RCRA SW-846 test methods for the analysis of metals 
in soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were 
collected for priority metals analysis at the surface, 2.5, 5, and 10 feet. 

In the following presentation of metals results, only metals concentrations in excess of 
background concentrations are presented. No background data was collected for this 
investigation, therefore, background concentrations were taken from Concentrations of Selected 
Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 
Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 
Woodward-Clydes background determination see Section 1.7. 
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6.4.3.1 Borehole 1 

In the surface sample, no priority metals were detected above background. 

At 2.5 feet (CAN008-1651-022B), nickel was detected at 31.6 mg/kg (Table 6-5). The QA/QC 
field duplicated samples were collected at this depth. The QC duplicate (CAN008-1651-821B), 
analyzed at the same lab as the normal sample, contained nickel at 9.1 mg/kg. The QA duplicate 
(CAN008-1651-721B), analyzed at a separate laboratory, contained nickel at 9.7 mg/kg. 
Background for nickel is 9.0 mg/kg. 

At 5 feet (CAN008-1651-023C), chromium was detected at 13.2 and nickel at 11.4 mg/kg. 
Background for chromium and nickel are 12.5 and 9.0 mg/kg respectively. 

No priority metals were detected above background at 10 feet. 

6.4.3.2 Borehole 2 

In the surface sample, no priority metals were detected above background. 

At 2.5 feet (CAN008-1652-022B), nickel was detected at 11.0 mg/kg. 

At 5 feet (CAN008-1652-023C) chromium and nickel were detected at 12.9 and 12.2 mg/kg 
respectively. 

At 10 feet (CAN008-1652-022D), barium was detected at 712 mg/kg. Background for barium 
is 642 mg/kg. 

6.4.3.3 Borehole 3 

No priority metals were detected in the surface sample, 2.5 or 5 feet. The QA/QC field 
duplicates collected at 2.5 feet also contained no priority metals above background. 

At 10 feet (CAN008-1653-022D), barium was detected at 812 mg/kg. This value is an estimate 
because the matrix spike recovery was not within control limits. 

6.4.4 Summary of Data 

No VOCs were detected in the surface samples or at 2.5 feet by Method 8240. No metals were 
detected above background in any of the surface samples. All three boreholes contained 
subsurface metals including nickel, chromium, and barium at low concentrations, and only 
barium was detected at 10 feet. Borehole 3 contained xylene, below the CRQL, at 10 feet by 
BTEX analysis. 
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N 

BoREHOLE SAMPLE 

NUMBER NUMBER 
(CANOOS-165) 

1 1-021A 

1-022B 
(QAD) 1-721B 
(QCD) 1-821B 

1-023C 
1-0240 

2 2-021A 
2-022B 
2-023C 
2-0220 

3 3-021A 

3-022B 
(QAD) 3-721B 
(QCD) 3-821B 

3-023C 
3-0220 

Background (95% UCL) (1) 

NOTES: 

Table 6-5. 
Concentration (mg/kg) of Priority Metals 

SWMU No. 8- Oil/Water Separator No. 165 
SAMPLE 
DEPTH BARIUM CHROMIUM 
(feet) 

0 203 J 12.2 

2.5 194 J 9.3 
2.5 204 12.3 
2.5 155 J 11.3 

5 107 J 13.2 
10 423 J 5.7 

0 198 J 11.2 
2.5 100 J 12.5 
5 71.1 J 12.9 
10 712 J 4.3 

0 250 J 8.3 

2.5 196 J 8.3 
2.5 195 12.5 
2.5 208 J 8.6 

5 209 J 8.3 
10 812 J 2.1 

642.00 12.50 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 

NICKEL 

8.9 

13.6 
9.7 
9.1 

11.4 
8.3 

7.9 
11 
12.2 
4.9 

7.7 

7.4 
8.4 
7.3 

7.7 
2 

9.00 

UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(1) Background data is described in Section 1.7. 
-------

u 

i 

I 



6.5 Recommendations 

Concentrations of organics and metals found in soils around this SWMU are low and generally 
diminishing with depth. In addition, groundwater level is deep at approximately 250 feet below 
ground surface. The oil/water separator should be tested for structural integrity to determine 
that the unit contains no cracks or leaks. If none are found, based on the risk assessment 
information associated with this SWMU indicating minimal or no risk to human health or the 
environment, no further action is recommended. If the integrity test fails, however, it is 
recommended that the unit be removed and soils below the separator be analyzed. Further 
action would depend upon the results of these analyses. 
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7.0 AIRCRAFT WASHRACK DRAIN SYSTEM (SWMU NO.9) 

7.1 SWMU Description 

7 .1.1 Settina: 

SWMU No. 9 is a drain in the center of a concrete washrack pad used for cleaning aircraft. The 
washrack pad slopes to this drain which discharges to Oil/Water Separator No. 165 (SWMU No. 
8). The washrack pad is located near SWMU No. 8 and is proximate to the flight line. The 
borehole locations were chosen, in part, to detect any leakage which may have occurred around 
the drain fixture and the plumbing joints. Figure 7-1 shows the setting of SWMU No. 9 and 
the borehole locations. The driller was required to penetrate concrete and restore the surfaces 
with a concrete plug. 

7.1.2 History of Use 

The washrack drain system has been active since 1966 and is still in use. Currently, 
approximately four aircraft frames are cleaned per week with a water and aircraft cleaning 
compound solution. Washdown water, from aircraft frame cleaning operations conducted from 
1984 till the present, confains a biodegradable cleaning compound that consists of 5% by weight 
ethylene glycol n-mono butyl ether. Prior to 1984, approximately 3,600 gallons of PD-680 and 
1, 700 gallons of aircraft cleaning compound drained into Oil/Water Separator No. 165 (SWMU 
No. 8), which empties into the Storm Water Drainage Area (SWMU No. 85). This washrack 
pad is also used currently as a staging area for mobilization exercises/air shipments. 

7 .1.3 Past Investia:ations 

No previous studies of SWMU No. 9 or the oil/water separator (SWMU No. 8) that receives 
effluent from SWMU No. 9 were found. 

7.1.4 Land Use and Demoa:raphy 

This SWMU is in an area of the base that is commonly frequented by personnel. However, the 
drain leads underground and the area is currently covered by asphalt. 

7.2 Field Investigation 

Preparation for the drilling and sampling activities occurred April 15, 1993. This included using 
a concrete saw to cut the cement/concrete ramp and then a jack hammer to breakout the concrete 
and rebar down to the soil. The drilling and sampling activities occurred the following day, 
April 16, 1993 at 0840. The washrack was closed for the duration of the field sampling and was 
only reopened after the boreholes had been filled and sealed with concrete plugs. The activities 
at SWMU No. 9, as outlined in the FSP (LRL, 1993), consisted of drilling 4 boreholes, 
collecting 8 surface samples, 32 normal subsurface samples, 8 duplicate subsurface samples and 
6 QA/QC samples. Table 7-1 summarizes the field sampling program at SWMU No. 9. Table 
7-2 summarizes the various samples collected and analyses performed. 
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Table 7-1. 
Summary of Drilling and Sampling 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

BOREHOLE 
SAMPLING DRILLING/ 

DRILLRIG 
BOREHOLE 

GROUND DEPTH SAMPLING DIAMETER 
NUMBER 

(ft.-BGS) METHODS 
USED 

(in.) 
ELEVATION 

.· ... 

1 0 NA/SSS NA NA 4296.98 
5.0 HSA/SS CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 
15.0 HSA/SS CME-75 8.0 
20.0 HSA/SS CME-75 8.0 

2 0 NA/SSS NA NA 
5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SS CME-75 8.0 4297.00 
15.0 HSA/SBC CME-75 8.0 
20.0 HSA/SBC CME-75 8.0 

3 0 NA/SSS NA NA 4297.11 
5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SS CME-75 8.0 
15.0 HSA/SS CME-75 8.0 
20.0 HSA/SS CME-75 8.0 

4 0 NA/SSS NA NA 4297.04 
5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 
15.0 HSA/SS CME-75 8.0 
20.0 HSA/SS CME-75 8.0 

HSA = Hollow Stem Auger sac = Split Barrel Continuous Sampler 
HA = Hand Auger ss = Split Spoon 

sss = Stainless Steel Spoon 

DATE 
GROUTED 

4/16/93 ' 

4/16/93 

4/16/93 

4/16/93 
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Table 7-2. 
Summary of Sampling and Analyses 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

CAN009-AWD1-021A N SOIL 
CAN009-AWD1-031A N SOIL 

CAN009-AWD1-011C N SOIL 
CAN009-A WD 1-022C N SOIL 

CAN009-A WD 1-0230 N SOIL 
CAN009-AWD1-032D N SOIL 
CAN009-AWD1-821D QCD SOIL 
CAN009-AWD1-831D QCD SOIL 
CAN009-A WD 1-721 D QAD SOIL 
CAN009-AWD1-731D QAD SOIL 

CAN009-A WD 1-0 12E N SOIL 
CAN009-A WD 1-024E N SOIL 

CAN009-AWD1-013F N SOIL 
CAN009-A WD 1-025F N SOIL 

SAMPLE ANALYTICAL TEsT 

TIME PARAMETER METHOD 
·.· ., .. ·'· .. 

0905 PM 6010/7000S 
0905 TCL VOC 8240 

: 

0920 BTEX 8020 
0920 PM 60 10nooos 1 

0930 PM 6010/7000S 
0925 TCL VOC 8240 
0930 PM 6010/7000S 
0925 TCL VOC 8240 
0925 PM 6010/7000S 
1050 TCL VOC 

0940 BTEX 8020 
0940 PM 6010/7000S 

0955 BTEX 8020 
0955 PM 6010/7000S 
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Table 7-2. (Continued) 
Summary of Sampling and Analyses 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

CAN009-A WD2-021 A N SOIL 
CAN009-A WD2-031A N SOIL 

CAN009-A WD2-0 11 C N SOIL 
CAN009-A WD2-022C N SOIL 

CAN009-A WD2-023D N SOIL 
CAN009-A WD2-032D N SOIL 
CAN002-A WD2-821 D QCD SOIL 
CAN009-A WD2-831D QCD SOIL 
CAN009-A WD2-721D QAD SOIL 
CAN009-A WD2-731 D QAD SOIL 

CAN009-AWD2-012E N SOIL 
CAN009-A WD2-024E N SOIL 

CAN009-AWD2-013F N SOIL 
CAN009-A WD2-025F N SOIL 

------ -

SAMPLE ANALYTICAL TEsT 
TIME PARAMETER METHOD 

. ·. . .••.· 

1030 PM 6010/7000S 
1030 TCL VOC 8240 

1045 BTEX 8020 
1045 PM 6010/7000S 

1050 PM 601017000S 
1050 TCL VOC 8240 
1050 PM 6010/7000S 
1050 TCL VOC 8240 
1050 PM 6010/7000S 
1050 TCL VOC 8240 

1100 BTEX 8020 
1100 PM 6010/7000S 

1110 BTEX 8020 
1110 PM 6010/7000S 
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Table 7-2. (Continued) 
Summary of Drilling and Sampling 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

CAN009-AWD3-021A N SOIL 
CAN009-A WD3-031 A N SOIL 

CAN009-AWD3-011C N SOIL 
CAN009-A WD3-022C N SOIL 

CAN009-A WD3-023D N SOIL 
CAN009-A WD3-032D N SOIL 

CAN009-AWD3-012E N SOIL 
CAN009-A WD3-024E N SOIL 

CAN009-AWD3-013F N SOIL 
CAN009-A WD3-025F N SOIL 

CAN009-A WD4-021 A N SOIL 
CAN009-AWD4-031A N SOIL 

CAN009-AWD4-011C N SOIL 
CAN009-A WD4-022C N SOIL 

CAN009-A WD4-023D N SOIL 
CAN009-A WD4-032D N SOIL 

CAN009-AWD4-012E N SOIL 
CAN009-A WD4-024E N SOIL 

CAN009-AWD4-013F N SOIL 
CAN009-A WD4-025F N SOIL 

SAMPLE ANALYTICAL .. TEST 
TIME PARAMETER METHOD 

. :: ' 

1155 PM 6010/7000S 
1155 TCL VOC 8240 

1205 BTEX 8020 
1205 PM 601017000S 

1215 PM 6010/7000S 
1215 TCL VOC 8240 

1226 BTEX 8020 
1226 PM 6010/7000S 

1240 BTEX 8020 
1240 PM 6010/7000S 

1440 PM 6010/7000S 
1440 TCL VOC 8240 

1455 BTEX 8020 
1455 PM 6010/7000S 

1510 PM 6010/7000S 
1510 TCL VOC 8240 

1520 BTEX 8020 ! 

1520 PM 6010/7000S 

1530 BTEX 8020 
1530 PM 6010/7000S 
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Table 7-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 9 - Aircraft Wash Drain (A WD) 

BOREHOLE 
SAMPLING 

SAMPLE SAMPLE SAMPLE SAMPLE ANALYTICAL TEST DEPTH 
NUMBER 

(ft.-BGS) 
ID NUMBER TYPE MATRIX TIME PARAMETER METHOD 

,, 

CAN009-A WD0-431Z QC WATER 1440 TCL VOC 8240 
CAN009-A WD0-321Z QC WATER 1535 PM 601017000S 
CAN009-A WD0-331Z QC WATER 1545 TCL VOC 8240 
CAN009-A WD0-231Z QC WATER 1545 TCL VOC 8240 
CAN009-A WD0-621Z QC WATER 1535 PM 6010/7000S 
CAN009-A WD0-631Z QC WATER 1545 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different labomtory 
ft-BGS = feet below ground surface from normal samples). 
N = Normal soil sample QCD = Duplicate soil sample analyzed at same labomtory as 
PM = Priority metals = 8 TCLP metals + Ni normal samples. 
TCL VOC = Target Compound List Volatile Organic Compound QC = Quality control water sample (ambient blank, trip blank, 
+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. etc.) 

TAL Metals = Target analyte list metals 
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7.2.1 Sampling Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 
extent possible, to determine if a release from the washrack drain or the pipe joints has 
occurred. The boreholes were moved from the FSP selected locations to avoid the drain and 
drainline leading to Oil/Water Separator No. 165 (SWMU No. 8). They were also moved closer 
in toward the drain grill. Borehole locations are shown in Figure 7-1. 

7.2.2 Surface and Subsurface Soil Investigation 

Four boreholes were drilled at this SWMU using a CME-75 hollow stem auger drill rig. 
Borehole 1 was drilled 9 feet west of the drain. Borehole 2 was drilled 11 feet 6 inches south 
of the drain. Borehole 3 was drilled 7 feet east of the drain. Borehole 4 was drilled 7 feet 6 
inches northeast of the drain. Drilling was advanced to the depth of 20 feet. Samples were 
collected at the surface, 5, 10, 15 and 20 feet in depth. A stainless steel spoon was employed 
for taking surface samples. A split spoon sampler was used for subsurface sample collection 
except at depths where duplicate samples were also taken. At those depth a split barrel 
continuous sampler was employed. Samples were collected at discrete depths and locations. No 
composite samples were taken. Samples were analyzed for BTEX, priority metals and TCL 
VOC. Duplicates, rinsate blanks, ambient blanks and decontamination water samples were also 
submitted to the laboratory for this SWMU site. 

7.3 Physical Characteristics 

This section provides a discussion of the surface water drainage, groundwater, soils, and geology 
at the Aircraft Wash Drain based on the lithologic descriptions of split barrel continuous samples 
and other observations from this investigation. Some information was obtained from other 
published documents. 

7.3.1 Surface Water Drainage 

A topographic/surface drainage map in addition to text found in Installation Restoration Pro~ram 
Records Search, August 1983, prepared by CH2M Hill indicates that surface water drainage in 
the vicinity of this SWMU is directed topographically and through a series of ditches to 
Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 
(playa) located in the southwest corner of the base. Stormwater can also enter the pad drain 
which flows to SWMU No. 85. 

7 .3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 
recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 
County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 
rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 
for Cannon AFB. 
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7 .3.3 Soils and Geoloey 

The near surface (upper twenty feet) stratigraphy in the area surrounding the aircraft washrack 
drain system consist of Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. 
The soils have been described as a fine sandy loam (Ab) of the Amarillo soil group (USDA, 
1993). Interpretations and correlation on the fluvial deposits for this area are based on split 
spoon samples collected during the drilling process. The soils consist of very fine to fine
grained, moderate to well sorted, immature to submature (textural), unconsolidated, calcareous, 
reddish brown to tan, clays, silts, and sands. Thin to moderately thin layers of caliche material 
were interbedded throughout much of the samples collected. The sands were comprised of 
angular to subangular grains with varying amounts of silts, clays, and calcium carbonate 
(caliche) material. This description of lithology (Figure 7-2) is simliar to the description of soils 
given by the USDA Draft Soil Survey, 1993. The thickness of this particular unit remains 
unknown, due to the fact that boring levels did not exceed twenty feet. The total thickness of 
the Ogallala Formation beneath the aircraft drain system is not presently known, but regional 
information based on Curry County reports have suggested thicknesses of approximately 320-400 
feet. No groundwater was encountered while drilling at these four borehole locations. The 
minimum depth of the High Plains aquifer is reported to be greater than 250 feet below ground 
surface. 

7.4 Nature and Extent of Contamination 

7.4.1 Volatile Oreanic Compounds 

A series of HNU meter readings were taken in the well head and in the breathing zone for each 
borehole for worker safety purposes. Well head readings were positive for all boreholes, 
particularly boreholes 1 and 2, ranging from 0.2- 480 ppm (Table 7-3). A single reading of 4.0 
occurred in the breathing zone of borehole 1. Due to the high HNU readings for boreholes 1 and 
2, modified level C personal protection was employed in the immediate area of boreholes 1 and 
2. 
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DATE: 

TIME 

0900 
0905 
0910 

0930 
0945 

0958 
1013 

* Model: 

4/16/93 

Table 7-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 9 - Aircraft Washrack Drain System 

BHl TIME BH2 . TIME BH3 TIME 

4.2 1036 40.0 1150 1.0 1440 
80.0 1039 30.0 1155 0.8 1445 
40.0 104.3 0.0 1210 0.0 1455 
22.0 1052 2.0 1220 0.0 1459 
1.0 1053 0.0 1255 0.0 1507 
1.6 1101 0.0 1529 

480.0 

!OJ, Type: OVA PID, Make: HNU 

BH4 .···.···· 

9.0 
10.0 
2.0 

0.4 
0.2 

3.0 

Samples were collected from all four boreholes, at the surface and at 10 feet, and analyzed for 
Target Compound List Volatile Organic Compounds (TCL VOC). Following are the results of 
these analyses: 

7.4.1.1 Borehole 1 

In borehole 1, acetone and tetrachloroethene were detected in the surface sample (CAN009-
AWD1-031A) at 28 JJ.g/kg and 14 Jlg/kg respectively (Table 7-4). Xylene was also detected 
below the CRQL but rejected due to co-elution with unknown contaminants. TIC compounds 
were also detected. 
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Table 7-4. 
Concentration (J.tglkg) of Volatile Organic Compounds 

SWMU No. 9 - Aircraft Washrack Drain System 

CHEMICAL 
CANNON DEPTH 
NUMBER (ft.) TOLUENE ACETONE XYLENE 

CAN009-AWD1-031A Surface llU 28 R 
CAN009-A WD 1-032D 10.0 12U 12U 12U 

CAN009-A WD2-031A Surface 56U 56U 56U 
CAN009-A WD2-032D 10.0 llU 16 llU 
CAN009-AWD2-831D llU (QCD) 

CAN009-A WD3-031A Surface 58U 250 58U 
CAN009-A WD3-032D 10.0 llU R llU 

CAN009-A WD4-031A Surface 43J 170 52J 
CAN009-A WD4-032D 10.0 llU llU llU 

TETRACHLORO 
ETHENE 

14 
12U 

56U 
llU 

58U 
llU 

58U 
llU 

Duplicate samples or labomtory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at the same lab as the normal 
sample. 

. 

At 10 feet no target compounds were detected. TIC compounds were detected but rejected since 
there was no correlation between these data and the QA/QC duplicates also collected at this 
depth. The QC duplicate, which was analyzed at the same lab as the normal sample, contained 
no target compounds and no TIC compounds. The QA duplicate, which was analyzed at a 
different lab than the normal sample, contained acetone and methylene chloride. These two 
analytes appear in nearly all the samples from the QA lab and and have been rejected as 
laboratory contaminants. There were no TIC compounds detected. 

7.4. 1. 2 Borehole 2 

In borehole 2, no target compounds were detected in the surface sample but TIC compounds 
were present. 

Acetone was detected at 16 p.g/kg in the sample collected at 10 feet (CAN009-A WD2-032D) but 
did not appear in the QC duplicate. The QA duplicate contains both acetone and methylene 
chloride, however, due to the prevalence of these two compounds at the QA laboratory, they 
were considered laboratory contaminants. The 10 foot sample contained one TIC compound 
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which was rejected since no TIC compounds were detected in either the QC duplicate or the QA 
duplicate. 

7.4 .I. 3 Borehole 3 

In borehole 3, acetone was detected in the surface sample (CAN009-A WD3-031A) at 250 p.g/kg. 
TIC compounds were also detected. 

At 10 feet acetone was detected but rejected due to co-elution of some contaminant. No TIC 
compounds were detected. 

7.4.1.4 Borehole 4 

In borehole 4, acetone was detected at 170 p.g/kg in the surface sample (CAN009-A WD4-031A). 
Toluene and xylene were also detected below the CRQL. TIC compounds were detected. 

At 10 feet no target compounds or TIC compounds were detected. 

7.4.2 BTEX 

In each borehole two samples were collected for BTEX analysis. Samples were collected at 5, 
15, and 20 feet of depth. No BTEX compounds were detected in any of the samples. QA/QC 
BTEX duplicates were not collected and therefore not analyzed. 

7 .4.3 Priority Metals 

Total metals concentrations, using the RCRA SW-846 test methods for the analysis of metals 
in soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were 
collected for priority metals analysis at the surface, 5, 10, 15, and 20 feet. 

In the following presentation of metals results, only metals concentrations in excess of 
background concentrations are presented. No background data was collected for this 
investigation, therefore, background concentrations were taken from Concentrations of Selected 
Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 
Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 
Woodward-Clydes background data see Section 1.7. 
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7.4.3.1 Borehole 1 

In the surface sample (CAN009-AWD1-021A), barium was detected at 840 mg/kg but was 
qualified as an estimate due to lack of agreement with the laboratory duplicate (Table 7-5). The 
chromium concentration was 19.5 mg/kg but was qualified as an estimate since the ICP Serial 
Dilution %D was outside control limits. Background concentrations for barium and chromium 
are 642 mg/kg and 12.5 mg/kg respectively. 

The sample collected at 5 feet contained no metals in excess of the background concentrations. 

The sample collected at 10 feet (CAN009-AWD1-023D) contained barium above background at 
1380 mg/kg. This value was qualified as an estimate since it was not in agreement with the 
laboratory duplicate. The QC/QA field duplicate samples were also collected at this depth. The 
QC field duplicate concentration for barium did not exceed the background concentration but the 
QA field duplicate (CAN009-AWD1-721D) did at 1240 mg/kg. Background concentration for 
barium is 642 mg/kg. 

The samples collected at 15 feet and 20 feet contained no metals in excess of the background 
concentrations. 

7.4.3.2 Borehole 2 

The surface sample (CAN009-A WD2-021A) contained chromium above background at 22.3 
mg/kg. This value is an estimate because the ICP Serial Dilution %D exceeded control limits. 

The samples collected at 5, 10, 15 and 20 feet contained no metals in excess of the background 
concentrations. The QC and the QA field duplicates, both taken at 10 feet, also contained no 
metals in excess of the background concentrations. 

7.4.3.3 Borehole 3 

The surface sample (CAN-009-A WD3-021A) contained nickel at 10.5 mg/kg and chromium at 
17.7 mg/kg. The chromium concentration is an estimate because the ICP Serial Dilution %D 
exceeded the control limits. The background concentration for nickel is 9. 0 mg/kg and for 
chromium, 12.5 mg/kg. 

The samples collected at 5, 10, 15, and 20 feet contained no metals in excess of the background 
concentrations. 

7 .4.3.4 Borehole 4 

The surface sample (CAN009-A WD4-021A) contained nickel at 10.0 mg/kg and chromium at 
26.9 mg/kg. The chromium concentration is an estimate because the ICP Serial Dilution %D 
exceeded the control limits. 
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Table 7-5. 
Concentration (mg/kg) of Priority Metals 

SWMU No. 9- Aircraft Wash Drain System 
SAMPLE DORm OLE 

NUMBER NUMBER DEPTH BARIUM CHROI\DUM 
(CAN009-A WD) (feet) 

I l-021A 0 840 J 19.5 J 
l-022C 5 161 J 8.1 J 
1-0230 10 1380 J 3.2 J 

(QAD) 1-7210 10 1240 5 
(QCD) 1-8210 10 181 J 5.8 J 

I-024E 15 100 J 7.3 J 
l-025F 20 97.7 J 4.3 J 

2 2-021A 0 623 J 22.3 J 
2-022C 5 149 J 11.3 J 
2-0230 10 256 J 5.6 J 

(QAD) 2-7210 10 207 7.5 
(QCD) 2-8210 10 171 J 6.1 J 

2-024E 15 99.4 J 8 J 
2-025F 20 532 J 5.8 J 

3 3-021A 0 603 J 17.7 J 
3-022C 5 220 J 5.1 J 
3-0230 10 274 J 5.3 J 
3-024E 15 184 J 7.2 J 
3-025F 20 253 J 5.9 J 

4 4-021A 0 457 J 26.9 J 
4-022C 5 215 J 13.1 J 
4-0230 10 820 J 5.1 J 
4-024E 15 86.7 J 8 J 
4-025F 20 55.6 J 6.1 

Background (95% UCL) (I) 642.00 12.50 
NOTES: 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 
UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

( 1) Background data is described in Section I . 7. 
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The sample collected at 5 feet (CAN009-A WD4-022C), contained chromium at 13.1 mg/kg. 
This value is an estimate since the ICP Serial Dilution %D exceeded the control limits. 

The sample collected at 10 feet (CAN009-A WD4-023D) contained barium above background at 
820 mg/kg. This value is an estimate since it was not in agreement with the laboratory duplicate. 

At 15 and 20 feet no priority metals were detected above background. 

7 .4.4 Summary of Data 

Several VOCs and metals occur in one or more of the surface samples of all four boreholes 
(acetone, tetrachloroethane, toluene, xylene, chromium, nickel, and barium). Barium, 
chromium, and acetone occurred again at 5 to 10 feet. Below 10 feet, no metals were detected 
above background. VOCs were not tested for at 15 and 20 feet, however, BTEX analysis at 
these depths yielded no detects. 

7.5 Recommendations 

Concentrations of organics and metals found in soils around the drain are low and generally 
diminishing with depth. Groundwater level is deep at approximately 250 feet below ground 
surface. In addition, the risk assessment information associated with this SWMU indicates 
minimal or no risk to human health or the environment. Therefore, no further action is 
recommended. 
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8.0 OIL/WATER SEPARATOR (SWMU NO. 11/SITE NO. 170) 

8.1 SWMU Description 

8 .1.1 Settine 

SWMU No. 11 is a grease trap which has been previously misidentified as an oil/water 
separator. It is located on the west side of Building 170. The unit is a one-compartment 
underground unit, constructed of concrete. Access to the unit is through a six inch diameter 
opening which is used for sampling and pumping out the unit's contents. The opening to the 
separator is surrounded on all sides by asphalt. The depth of the unit is unknown. Borehole 
locations were selected, in part, to avoid underground utilities and the building. Figure 8-1 
shows the SWMU setting and borehole locations. The driller was required to penetrate asphalt 
and restore the surface with concrete plugs. 

8.1.2 History of Use 

This grease trap has been active since 1943 and is still in use. Water from the hanger flows 
through the concrete chamber and discharges to the Sanitary Sewer Line (SWMU No. 98) which 
ultimately discharged into one of two sewage lagoons (SWMU Nos. 101 and 102). The unit 
receives wash water generated from aircraft maintenance operations, which contains petroleum, 
synthetic lubricating oils and dirt. 

8.1.3 Past Investieations 

This unit was not included in a 1988 study conducted by the Tulsa District Corps of Engineers 
which sampled the influent and effluent of a number of oil/water separators at Cannon Air Force 
Base. Therefore no previous data is available. 

8.1.4 Land Use and Demoerapby 

This SWMU is located in an area of the base which is commonly used by base personnel. 
However, the unit is under ground and the area is covered by asphalt. 

8.2 Field Investigation 

Drilling and sampling activities at this SWMU occurred April 12, 1993 at 0820. The activities 
at SWMU No. 11 as outlined in the FSP (LRL, 1993) consisted of drilling 3 boreholes, and 
collecting 6 surface samples, 18 subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC 
water samples. Table 8-1 summarizes the drilling and sampling methods, along with sampling 
frequency conducted at SWMU 11. Table 8-2 summarizes the various samples collected and 
analyses performed. 
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Table 8-1. 
Summary of Drilling and Sampling 

SWMU No.ll - Oil/Water Separator No. 170 

SAMPLING DRILLING/ BOREHOLE BOREHOLE 
DEPTH SAMPLING 

DRILLRIG 
DIAMETER 

GROUND 
NUMBER USED ELEVATION (ft.·BGS) METHODS (in.) 

1 0 NA/SSS NA NA 4298.81 
2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

2 0 NA/SSS NA NA 4298.76 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

3 0 NA/SSS NA NA 4298.76 

2.5 HSA/SBC CME-75 8.0 

5.0 HSA/SBC CME-75 8.0 

10.0 HSA/SBC CME-75 8.0 

HSA = Hollow Stem Auger SBC = Split Barrel Continuous Sampler 
HA = Hand Auger ss = Split Spoon 

sss = Stainless Steel Spoon 
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BOREHOLE 
NUMBER 

1 

2 

SAMPLING 
DEPTH 

(ft.-BGS) 

0 

2.5 

5.0 

10.0 

0 

2.5 

5.0 

10.0 

Table 8-2. 
Summary of Sampling and Analyses 

SWMU No. 11 -Oil/Water Separator No. 170 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

__::_ 

CAN011-1701-021A N SOIL 
CAN011-1701-031A N SOIL 
CAN011-1701-011B N SOIL 
CAN011-1701-022B N SOIL 
CAN011-1701-012C N SOIL 
CANO 11-1701-023C N SOIL 
CAN011-1701-0240 N SOIL 
CAN011-1701-0320 N SOIL 
CAN011-1701-8210 QCO SOIL 
CAN011-1701-8310 QCO SOIL 
CAN011-1701-7210 QAO SOIL 
CAN011-1701-7310 QAO SOIL 

CAN011-1702-021A N SOIL 
CAN011-1702-031A N SOIL 
CAN011-1702-011B N SOIL 
CANO 11-1702-0228 N SOIL 
CAN011-1702-0120 N SOIL 
CANO 11-1702-0230 N SOIL 
CANO 11-1702-0240 N SOIL 
CAN011-1702-0320 N SOIL 

SAMf~E .•.. ANALYTICAL TEsT 
TIME ··•• PARAMETER METHOD 

.... . 

0940 PM 6010\7000S+ 
0940 TCL VOC 8240 

0950 BTEX 8020 
0950 PM 6010\7000S 

1007 BTEX 8020 
1007 PM 6010\7000S 

1005 PM 6010\7000S 
1005 TCL VOC 8240 
1005 PM 6010\7000S 
1005 TCL VOC 8240 
1005 PM 6010\7000S 
1005 TCL VOC 8240 

1025 PM 6010\7000S 
1025 TCL VOC 8240 

1035 BTEX 8020 
1035 PM 6010\7000S 

1045 BTEX 8020 
1045 PM 6010\7000S 

1047 PM 6010\7000S 
1047 TCL VOC 8240 



-I ....... 
....... 
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Table 8-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 11 - Oil/Water Separator No. 170 

BOREHOLE 
SAMPLING 

SAMPLE SAMPLE SAMPLE SAMPLE ANALYTICAL TEST 
DEPTH 

NUMBER 
(ft.-BGS) 

ID NUMBER TYPE MATRIX TIME PARAMETER METHOD 
. ,. 

3 0 CAN011-1703-021A N SOIL 1105 PM 6010\7000S 
CAN011-1703-031A N SOIL 1105 TCL VOC 8240 

2.5 CAN011-1703-011B N SOIL 1115 BTEX 8020 1 

CANO 11-1703-022B N SOIL 1115 PM 601 017000S · 

5.0 CAN011-1703-0120 N SOIL 1020 BTEX 8020 
CAN011-1703-0230 N SOIL 1025 PM 6010\7000S 

10.0 CAN011-1703-0240 N SOIL 1027 PM 6010\7000S 
CAN011-1703-0320 N SOIL 1023 TCL VOC 8240 

CAN011-1700-431Z QC WATER 1015 TCL VOC 8240 
CAN011-1700-321Z QC WATER 1150 PM 6010\7000S 
CAN011-1700-331Z QC WATER 1145 TCL VOC 8240 
CAN011-1700-231Z QC WATER 1147 TCL VOC 8240 
CAN011-1700-621Z QC WATER 1150 PM 6010\7000S 
CAN011-1700-631Z QC WATER 1150 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different labomtory 
ft-BGS = feet below ground surtace from normal samples). 
N = Normal soil sample QCD = Duplicate soil sample analyzed at same labomtory as 
PM = Priority metals = 8 TCLP metals + Ni normal samples. 
TCL VOC = Target Compound List Volatile Organic Compounds QC = Quality control water sample (ambient blank, trip blank, 
+ = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. etc.) 

TAL Metals = Target analyte list metals 



8.2.1 Samplina: Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 
extent possible, to determine if a release from the oil/water separator has occurred. Borehole 
locations were changed from the original FSP locations in order to avoid the sewer line and the 
building. Figure 8-1 shows the borehole locations. 

8.2.2 Surface and Subsurface Soil lnvestia:ation 

Three boreholes were drilled at this SWMU. Borehole 1 was drilled to the north of the unit. 
Borehole 2 was drilled to the northwest of the unit. Borehole 3 was drilled to the west of the 
unit. Drilling was advanced to a depth of 10 feet. Samples were collected at the surface, 2.5, 
5 and 10 feet in depth. Surface samples were collected with a stainless steel trowel. Subsurface 
samples were collected using a split barrel continuous sampler. Samples were collected at 
discrete depths and locations. No composite samples were taken. Samples were analyzed for 
BTEX, priority metals and TCL VOC. Duplicates, rinsate blanks, ambient blanks and 
decontamination water samples were also submitted to the laboratory for this SWMU site. 

8.3 Physical Characteristics 

This section provides a discussion of the surface water drainage, groundwater, soils and geology 
at the No. 170 grease trap based on a review of information from previous investigations at 
Cannon AFB and from the lithologic descriptions from a split barrel continuous sampler. 

8.3.1 Surface Water Draina~:e 

A topographic/surface drainage map in addition to text found in Installation Restoration Program 
Records Search, August 1983 prepared by CH2M Hill indicates that surface water drainage in 
the vicinity of SWMU No. 11 is directed topographically and through a series of ditches to 
Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 
(playa) located in the southwest corner of the base. 

8.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 
recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 
County range from 0.75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 
rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 
for Cannon AFB. 

8.3.3 Soils and Geoloa:y 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 
described as a fine sandy loam (Ab) of the Amarillo soil group (USDA draft "Soil Survey" 
1993). Interpretations and correlation on the fluvial deposits for this area are based on split 
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spoon samples collected during the drilling process. The soils consist of very fine to fine
grained, moderate to well sorted, submature to mature (textural), unconsolidated, calcareous, 
red to dark red, clays, silts, and sand. Thin to moderately thin layers and nodules of caliche 
material were interbedded throughout much of the samples collected. The sands were comprised 
of angular to subangular grains with varying amounts of silts, clays, and calcium carbonate 
(caliche) material. This description of lithology (Figure 8-2) is simuliar to the description of 
soils given by the USDA Draft Soil Survey, 1993. The thickness of this particular unit remains 
unknown, due to the fact that boring levels did not exceed ten feet. The total thickness of the 
Ogallala Formation beneath this SWMU is not presently known, but regional information based 
on Curry County reports have suggested thicknesses of approximately 320-400 feet. No 
groundwater was encountered while drilling at these three borehole locations. The minimum 
depth of the High Plains aquifer is reported to be greater than 250 feet below ground surface. 

8.4 Nature and Extent of Contamination 

8.4.1 Volatile Oreanic Compounds 

A series of HNU meter readings were taken in the well head and in the breathing zone of each 
borehole for worker safety purposes. In all three boreholes there were some positive readings 
in the wellhead ranging from 0.0 to 6.0 ppm (Table 8-3). All readings from the breathing zone 
were 0.0. 

DATE: 4/12/93 

TIME 

0943 
0948 

1003 
1008 

* Model: 101, Type: 

Table 8-3. 
HNU Meter* Readings (PPM) in Borehole Headspace 

SWMU No. 11 - Oil/Water Separator No. 170 

BHl TIME BH2 TIME 

5.0 1026 5.0 1105 
0.0 1035 6.0 1109 
0.5 1041 2.0 1117 
1.5 1053 2.0 

OVA PID, Make: HNU 

BID 

6.0 

1.0 
0.0 

Samples were collected from all three boreholes, at the surface and at 10 feet, and analyzed for 
Target Compound List Volatile Organic Compounds (TCL VOC). Following are the results of 
these analyses. 
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8.4.1.1 Borehole 1 

In borehole 1, the surface sample and a laboratory repeat analysis of the surface sample yielded 
no target compounds. However, both samples contained TIC compounds. 

At 10 feet, no target compounds or TIC compounds were detected. QA and QC duplicate 
samples were taken in association with this sample. The QC duplicate, which was analyzed at 
the same lab did not contain target or TIC compounds. The QA sample, analyzed at another lab, 
contained acetone, methylene chloride and 2-butanone. The prevalence of methylene chloride 
and acetone in nearly all the QA lab samples suggests that they are laboratory contaminants. 
Therefore, they have been rejected. 2-butanone was also rejected since it is a common 
laboratory contaminant and since there were no detections of this compound at the QC lab. 

8.4.1.2 Borehole 2 

In borehole 2, methylene chloride was detected in the surface sample (CAN011-1702-031A) but 
was qualified as an estimate since the value was below the CRQL (Table 8-4). Acetone was 
detected but qualified as a non-detect since it also appeared in the method blank. TIC compounds 
were detected. 

At 10 feet (CAN011-1702-032D), methylene chloride was detected below the CRQL. No TIC 
compounds were detected. 

BOREHOLE 
NUMBER 

1 

2 

3 

Table 8-1. 
Concentration (~-tg/kg) of Volatile Organic Compounds 

SWMU No. 11 - Oil/Water Separator No. 170 

CHEMICAL 
CANNON DEPTH 
NUMB!':R (ft.) TOLUENE 

METHYLENE 
CHLORIDE 

CAN011-1701-031A Surface 58U 58U 
CAN011-1701-032D 10.0 llU llU 

CAN011-1702-031A Surface llU 6J 
CANO 11-1702-032D 10.0 lOU 6J 

CAN011-1703-031A Surface 13 llU 
CAN011-1703-032D 10.0 llU llU 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 
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8.4 .1. 3 Borehole 3 

In borehole 3, the surface sample (CAN011-1703-031A) contained toluene at 13 p.g/kg. This 
sample also contained TIC compounds. 

At 10 feet, no target or TIC compounds were detected. 

8.4.2 BTEX 

In each borehole, 2 samples were collected for BTEX analysis at 2.5 and 10 feet of depth. No 
BTEX compounds were detected in any of the samples. QA/QC duplicate samples were not 
collected and therefore QA/QC BTEX analyses were not performed. 

8.4.3 Priority Metals 

Total metals concentrations, using the RCRA SW-846 test methods for the analysis of metals 
in soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were 
collected for priority metals analysis at the surface, 2.5, 5, and 10 feet. 

In the following presentation of metals results, only metals concentrations in excess of 
background concentrations are presented. No background data was collected for this 
investigation, therefore, background concentrations were taken from Concentrations of Selected 
Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 
Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 
Woodward-Clydes background data see Section 1.7. 

8.4.3.1 Borehole 1 

No metals were detected above background in the surface sample. 

At 2.5 feet (CAN011-1701-022B) nickel was detected at 9.6 mg/kg (Table 8-5). The background 
value for nickel is 9.0 mg/kg. 

At 5 and 10 feet no metals were detected above the background level. The QA and QC 
duplicates were collected at 10 feet. The QA duplicate (CAN011-1701-721D), which was 
analyzed at a different lab from the normal sample, contained mercury above background at 0.26 
mg/kg. 
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I ....... 

N 
0 

BoREHOLE SAM:i>t.E 

NUMBER NlJM)IER 

' <(:4NPll-t70> _ .. ·· 

1 1-021A 
1-022B 
1-023C 

1-0240 
(QAD) 1-7210 
(QCD) 1-8210 

2 2-021A 
2-022B 
2-023C 
2-0240 

3 3-021A 
3-022B 
3-023C 
3-0240 

Background (95% UCL) (1) 

NOTES: 

Table 8-5. 
Concentration (mg/kg) of Priority Metals 

SWMU No. 11 -Oil/Water Separator No. 170 

s~ ., 

D£t.tu CHRoMIUM MER.ctlitv . 

(feet) . ,. .. : •. ' .• ,· ... 
->:. 

0 14.3 UJ 0.02 
2.5 11.1 UJ 0.02 
5 5.3 UJ 0.02 

10 6.7 UJ 0.1 
10 5.3 0.26 
10 5.1 UJ 0.01 

0 9.2 UJ 0.03 
2.5 8.4 UJ 0.02 
5 5.6 UJ 0.02 
10 3.7 UJ 0,03 

0 15.1 UJ+ 0.02 
2.5 8 UJ 0.1 
5 3.1 UJ 0.01 
10 1.1 UJ 0.01 

12.50 0.13 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 

.. : . i 

u 
u 
u 
u 

u 

u 
u 
u 
u 

u 
u 
u 
u 

UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

( 1) Background data is described in Section 1. 7. 
--

.·· ,, .,, 

NICn:t 
,, __ , .. , .• __ ,_, ____ ,_,, __ - ', n , 

4.9 J 
9.6 
4.5 J 

4.6 J 
4.7 
4.2 J 

5.2 J 
9.6 J 
3.6 J 
3.2 

7.3 J 
10.6 J 
5.1 J 
3.8 J 

9.00 

-



8.4.3.2 Borehole 2 

No metals were detected above background levels in the surface sample. 

At 2.5 feet (CAN011-1702-022B), nickel was detected at 9.6 mg/kg. 

At 5 and 10 feet, no metals were detected above the background level. 

8.4.3.3 Borehole 3 

No metals were detected above background levels in the surface sample. 

At 2.5 feet (CAN011-1703-022B), nickel was detected at 10.6 mg/kg. This value is an estimate 
since the matrix spike recovery was was not within control limits. 

At 5 and 10 feet, no metals were detected above background levels. 

8.4.4 Summary of Data 

Low concentrations of VOCs and TIC compounds were detected in the surface samples of this 
SWMU. While no metals were detected above background in the surface samples, nickel was 
detected marginally above background in all the boreholes at 2.5 feet. At 10 feet, mercury was 
detected by the QA lab only in borehole 1 and methylene chloride was detected below the CRQL 
in borehole 2. 

8.5 Recommendations 

Concentrations of organics and metals found in soils around this SWMU are low and generally 
diminishing with depth. In addition, groundwater level is deep at approximately 250 feet below 
ground surface. The oil/water separator should be tested for structural integrity to determine 
that the unit contains no cracks or leaks. If none are found, based on the risk assessment 
information associated with this SWMU indicating minimal or no risk to human health or the 
environment, no further action is recommended. If the integrity test fails, however, it is 
recommended that the unit be removed and soils below the separator be analyzed. Further 
action would depend upon the results of these analyses. 
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9.0 OIL/WATER SEPARATOR (SWMU NO. 16/SITE NO. 680) 

9.1 SWMU Description 

9 .1.1 Settine 

The oil/water separator No. 680 was located on the southeast comer of building 680. The 
separator was a three compartment underground unit, with a skimmer, a 584 gallon main 
compartment and a 140 gallon oil compartment. The unit was constructed of concrete. The 
separator was excavated in 1991 during building renovations and the area is now inside a garage 
covered by concrete. A new unit sits approximately 15 feet to the east of this SWMU. The 
bottom of the separator, when in place, is estimated to have been between ? 1/2 and 12 feet deep. 
Outside to the southeast of the comer of the building, a hand auger was used for drilling and 
sample collection due to a concentration of underground and overhead utility lines. Although the 
original locations of the boreholes, as planned in the FSP, included a borehole inside the garage, 
information provided by Cannon AFB engineers indicated that this SWMU was originally either 
under the rear wall of the building or ouside of it. Therefore, all boreholes were drilled outside. 
Figure 9-1 shows the setting and borehole locations. 

9.1.2 History of Use 

Oil/water separator No. 680 was active from 1965 to 1991 and was excavated in April 1991. 
While in use, the recovered oils were directed to the 140 gallon holding tank and the waste 
water was discharged to the Sanitary Sewer Line (SWMU No. 98). Historically, the facility 
discharging into the separator was used for washing aircraft and maintenance operations. Aircraft 
fuels and fluids were disposed in accordance with the base waste generation reporting 
procedures. 

9.1.3 Past Investieations 

In 1987-1988 the Tulsa District Corps of Engineers conducted a study of a number of oil/water 
separators on the base. The results of analyses performed on the influent and effluent from this 
separator are found in Cannon Air Force Base Oil/Water Separators Sampling and Analytical 
Report, June 1988. The following compounds were present in the influent and/or effluent of this 
separator: 4-methyl-2-pentanone, naphthalene, 2-methylnaphthalene, xylene, lead, nickel bis(2-
ethylhexyl)phthalate, 1 ,4-dichlorobenzene, 4-methylphenol. 

9.1.4 Land Use and Demoeraphy 

This SWMU is in an area of the base commonly used by base personnel. This separator has 
been removed and the area is covered partially by a wall of the building and partially by grass. 
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9.2 Field Investigation 

Activities at SWMU No. 16 began April 10, 1993 beginning at 0805. Due to the density of 
buried utilities and overhead wires, a hand auger was employed for drilling. The activities at this 
SWMU consisted of hand augering 3 boreholes and collecting 6 surface samples, 18 normal 
subsurface samples, 4 QA/QC duplicate samples and 6 QA/QC water samples. Table 9-1 
summarizes the field sampling program at SWMU 16. Table 9-2 summarizes the various samples 
collected and analyses performed. 

9.2.1 Samplin2 Objectives 

Borehole locations, sampling depth, and parameters for analysis were selected, to the greatest 
extent possible, to determine if a release from the oil/water separator has occurred. Boreholes 
1 and 2 were moved from the original FSP locations in order to accomodate the location, as 
recalled by base engineers, of the former oil/water separator. Borehole locations are shown in 
Figure 9-1. 

9.2.2 Surface and Subsurface Soil Investi2ation 

Borehole 1 was augered to the west of the former separator. Borehole 2 was augered to the 
southwest of the former separator and borehole 3 was augered to the northeast of the former 
separator. Augering was advanced to a depth of 10 feet. Samples were collected at the surface, 
2.5, 5 and 10 feet in depth. Surface samples were collected using a stainless steel spoon and 
subsurface samples were collected from the hand auger. Samples were collected at discrete 
depths and locations. No composite samples were taken. Samples were analyzed for BTEX, 
priority metals and TCL VOCs. Duplicates, rinsate blanks, ambient blanks, decontamination 
water, and trip blanks were also submitted to the laboratory for this SWMU. The trip blanks and 
ambient blanks were inadvertently opened at SWMU No. 1 but were still included for analysis. 

9.3 Physical Characteristics 

This section provides a discussion of the surface water drainage, groundwater, soils and geology 
at the No. 680 oil/water separator based on a review of information from previous investigations 
at Cannon AFB and from the lithologic descriptions of the soil samples taken from the hand 
auger. 

9.3.1 Surface Water Draina2e 

A topographic/surface drainage map in addition to text found in Installation Restoration Program 
Records Search, August 1983 prepared by CH2M Hill indicates that surface water drainage in 
the vicinity of SWMU No. 16 is directed topographically and through a series of ditches to 
Stormwater Collection Point (SWMU No. 85). SWMU No. 85 is an ephemeral lake basin 
(playa) located in the southwest corner of the base. 
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Table 9-1. 
Summary of Drilling and Sampling 

SWMU No.16- Oil/Water Separator No. 680 

BOREHOLE 
SAMPLING DRILLING/ 

DRILLRIG 
BOREHOLE 

GROUND .. DEPTH SAMPLING DIAMETER NUMBER 
(ft.·BGS) METHODS 

USED 
(in.) 

ELEVATION 

1 0 NA/SS NA NA 4298.81 
2.5 HA/SBC NA 8.0 
5.0 HA/SBC NA 8.0 

10.0 HA/SBC NA 8.0 

2 0 NA/SS NA NA 4298.76 
2.5 HA/SBC NA 8.0 
5.0 HA/SBC NA 8.0 

10.0 HA/SBC NA 8.0 

3 0 NA/SS NA NA 4300.86 
2.5 HA/SBC NA 8.0 
5.0 HA/SBC NA 8.0 

10.0 HA/SBC NA 8.0 

HSA == Hollow Stem Auger SBC = Split Barrel Continuous Sampler 
HA == Hand Auger ss = Split Spoon 

sss = Stainless Steel Spoon 

DA'ff: 

GROl)'fED 

4/10/93 

4/10/93 

4/10/93 

I 

I 

I 
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....... 
N 
0'1 

BOREHOLE 
NUMBER 

1 

2 

SAMPLING 
DEPTH 

(ft.-BGS) 

0 

2.5 

5.0 

10.0 

0 

2.5 

5.0 

10.0 

Table 9-2. 
Summary of Sampling and Analyses 

SWMU No. 16 - Oil/Water Separator No. 680 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

CANO 16-6801-021 A N SOIL 
CAN016-6801-031A N SOIL 

CANO 16-6801-0228 N SOIL 
CANO 16-6801-03 28 N SOIL 

CAN016-6801-011C N SOIL 
CAN016-6801-023C N SOIL 

CANO 16-6801-0120 N SOIL 
CAN016-6801-0240 N SOIL 

CAN016-6802-021A N SOIL 
CANO 16-6802-031 A N SOIL 

CANO 16-6802-0228 N SOIL 
CANO 16-6802-0328 N SOIL 

CAN016-6802-011C N SOIL 
CANO 16-6802-023C N SOIL 

CANO 16-6802-0120 N SOIL 
CANO 16-6802-0240 N SOIL 

.· 

SAMPLE ANALYTICAL TEsT 
TIME PARAMETER METHOD 

. 

0830 PM 6010\7000S+ 
0830 TCL VOC 8240 

0840 PM 6010\70005 
0840 TCL VOC 8240 

0905 8TEX 8020 
0905 PM 6010\70005 

0920 8TEX 8020 
0920 PM 6010\70005 

0930 PM 6010\70005 
0930 TCL VOC 8240 

0938 PM 6010\70005 
0938 TCL VOC 8240 

0945 8TEX 8020 
0945 PM 6010\70005 

1000 8TEX 8020 
1000 PM 6010\7000S 
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Table 9-2. (Continued) 
Summary of Sampling and Analyses 

SWMU No. 16 - Oil/Water Separator No. 680 

SAMPLE SAMPLE SAMPLE 
ID NUMBER TYPE MATRIX 

CAN016-6803-021A N SOIL 
CANO 16-6803-031 A N SOIL 

CANO 16-6803-022B N SOIL 
CANO 16-6803-032B N SOIL 
CANO 16-6803-821 B QCD SOIL 
CAN016-6803-831 B QCD SOIL 
CANO 16-6803-721 B QAD SOIL 
CAN016-6803-731B QAD SOIL 

CAN016-6803-011C N SOIL 
CAN016-6803-023C N SOIL 

CAN016-6803-012D N SOIL 
CAN016-6803-024D N SOIL 

. 

SAMPLE ANALYTICAL .TEst .. 
TIME . > PARAMETER METHOD 

..... · 

1005 PM 6010\7000S 
1005 TCL VOC 8240 

1022 PM 6010\7000S 
1020 TCL VOC 8240 
1022 PM 6010\7000S 
1020 TCL VOC 8240 
1022 PM 6010\7000S 
1020 TCL VOC 8240 

1025 BTEX 8020 
1025 PM 6010\7000S 

1040 BTEX 8020 
1040 PM 6010\7000S 
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Table 9-2. (Concluded) 
Summary of Sampling and Analyses 

SWMU No. 16 - Oil/Water Separator No. 680 

' SAMPLING 
., 

BOREHOLE 
DEPTH 

SAMPLE SAMPLE SAMPLE SAMPLE AN!LYTICAL TEsT 
NUMBER 

(ft.-BGS) ID NUMBER TYPE MATRIX TIME PARAMETER METHOD 
' .. ·, [cc c 

CAN016-6800-431Z QC WATER 1100 TCL VOC 8240 
CAN016-6800-321Z QC WATER 1105 PM 6010\70005 
CAN016-6800-331Z QC WATER 1110 TCL VOC 8240 
CAN016-6800-231Z QC WATER 1110 TCL VOC 8240 
CAN016-6800-621Z QC WATER 1105 PM 6010\70005 
CAN016-6800-631Z QC WATER 1110 TCL VOC 8240 

BTEX = Benzene, Toluene, Ethyl Benzene, Xylene QAD = Duplicate soil sample (analyzed at different laboratory 
ft-BGS = feet below ground surface from normal samples). 
N = Normal soil sample QCD = Duplicate soil sample analyzed at same laboratory as 
PM = Priority metals = 8 TCLP metals + Ni normal samples. 
TCL VOC = Target Compound List Volatile Organic Compound QC = Quality control water sample (ambient blank, trip blank, + = Metals analyzed using the 7000 Series include: mercury, selenium, and arsenic. etc.) 

TAL Metals = Target analyte list metals --- --- -- --
. 



9.3.2 Groundwater 

Depth to groundwater at Cannon AFB is approximately 250 feet or greater. Groundwater 
recharge rates for the High Plains Region are typically low. Localized recharge rates for Curry 
County range from 0. 75- 12.22 mm/yr (Stone, 1985). EPA, 1987 DRASTIC reports recharge 
rates of 1 in/yr. Section 1.4.3.5 of this report includes a discussion of groundwater hydrology 
for Cannon AFB. 

9.3.3 Soils and Geoloey 

The near surface (upper ten feet) stratigraphy in the area surrounding this SWMU consist of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. The soils have been 
described as a fine sandy loam (Ab) of the Amarillo soil group (USDA draft "Soil Survey" 
1993). Interpretations and correlation on the fluvial deposits for this area are based on split 
spoon samples collected during the drilling process. The soils are heavily bioturbated within the 
first foot of section and thereafter consist of very fine to fine-grained, moderate to well sorted, 
submature to mature (textural), unconsolidated, calcareous, reddish brown, clays, silts, and 
sands. Thin to moderately thin layers of caliche material were interbedded throughout much 
of the samples collected. The sands were comprised of angular to subangular grains with 
varying amounts of silts, clays, and calcium carbonate (caliche) material. This description of 
lithology (Figure 9-2) is similiar to the description of soils given by the USDA Draft Soil 
Survey, of 1993. The thickness of this particular unit remains unknown, due to the fact that 
boring levels did not exceed ten feet. The total thickness of the Ogallala Formation beneath this 
SWMU is not presently known, but regional information based on Curry County reports have 
suggested thicknesses of approximately 320-400 feet. No groundwater was encountered while 
drilling at these three borehole locations. The minimum depth of the High Plains aquifer is 
reported to be greater than 250 feet below ground surface. 

9.4 Nature and Extent of Contamination 

9.4.1 Volatile Oreanic Compounds 

A series of HNU meter readings were collected in the well head and in the breathing zone for 
each borehole for the purpose of worker safety. No positive readings occurred. 

Samples were collected from three boreholes at the surface and at 2.5 feet and analyzed for 
Target List Compound Volatile Organic Compounds (TCL VOC). Following are the results of 
these analyses. 

9.4.1.1 Borehole 1 

In borehole 1, no target compounds or TIC compounds were detected in the surface sample or 
at 2.5 feet. 
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9.4. 1. 2 Borehole 2 

In borehole 2, no target compounds or TIC compounds were detected in the surface sample or 
at 2.5 feet. 

9.4.1.3 Borehole 3 

In borehole 3, no target compounds or TIC compounds were detected in the surface sample. 

No target compounds or TIC compounds were detected at 2.5 feet. Two duplicate samples were 
collected with the 2.5 foot sample from borehole 3. The QC duplicate, analyzed at the same 
laboratory as the normal sample, contained no target compounds or TIC compounds. The QA 
duplicate which was analyzed at a different laboratory from the normal sample contained acetone 
and methylene chloride. These values have been rejected as contaminants due to their prevalence 
in nearly all of the QA lab samples. 

9.4.2 BTEX 

In each borehole, 2 samples were collected for BTEX analysis at 5 and 10 feet of depth. No 
BTEX compounds were detected in any of the samples. QA/QC duplicate samples for BTEX 
were not collected and therefore analyses were not performed. 

9.4.3 Priority Metals 

Total metal concentrations, using the RCRA SW-846 test methods for the analysis of metals in 
soils, were determined for the eight TCLP metals (arsenic, barium, cadmium, chromium, lead, 
mercury, selenium, and silver) plus nickel. These are the priority metals. Samples were collected 
for priority metals analysis at the surface, 2.5, 5, and 10 feet. 

In the following presentation of metals results, only metals concentrations in excess of 
background concentrations are presented (). No background data was collected for this 
investigation, therefore, background concentrations were taken from Concentrations of Selected 
Naturally Occurring Chemical Constituents in Soil and Groundwater at Cannon Air Force Base 
Clovis. New Mexico, March 1993 prepared by Woodward-Clyde. For a discussion of 
Woodward-C1ydes background data see Section 1.7. 
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BOREHOLE 
NtiMJlE:it 

2 

3 

(QAD) 
(QCD) 

Background (95% UCL) (1) 

NOTES: 

SAMPLE 
NOMB:ER 

(CMW1~~0) .·.•. 
l-021A 
1-0228 
l-023C 
1-0240 

2-021A 
2-0228 
2-023C 
2-0240 

3-021A 

3-0228 
3-7218 
3-8218 

3-023C 
3-0240 

Table 9-3. 
Concentration (mg/kg) of Priority Metals 

SWMU No. 16- Oil/Water Separator No. 680 

. SAMJ>I.E 
DEPfit LEAD MERCtJJ{Y 

(ted) :.. 
0 20.5 O.o3 

2.5 10.1 O.o3 
5 9.2 0.02 
10 4.3 O.ot 

0 21.5 0.1 
2.5 16.3 0.05 
5 7 0.1 
10 8 0.01 

0 41.3 0.02 

2.5 14.9 J 0.02 
2.5 17.7 0.24 
2.5 13.7 0.02 

5 8.3 0.1 
10 12 0.01 

25.80 0.13 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 

. .. :. ·. 

u 
u 
u 
u 

u 
u 
u 
u 

u 
u 

u 
u 
u 

UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(1) Background data is described in Section 1.7. 
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9.4.3.1 Borehole 1 

No metals were detected above the background values in the samples collected at the surface or 
at 2.5 feet. 

In the sample collected at 5 feet (CAN016-6801-023C), nickel was detected at 9.3 mg/kg. The 
background value is 9.0 mg/kg. 

No metals were detected above the background values in the samples collected at 10 feet. 

9.4.3.2 Borehole 2 

No metals were detected above the background values in the samples collected at the surface or 
at 2.5 feet. 

In the sample collected at 5 feet (CAN016-6802-023C), nickel was detected at 9.3 mg/kg. 

No metals were detected above the background values in the samples collected at 10 feet. 

9.4.3.3 Borehole 3 

The surface sample (CAN016-6803-021A), lead was detected at 41.3 mg/kg. The background 
value is 25.8 mg/kg. 

No priority metals were detected above background in the sample collected at 2.5 feet or in the 
QC duplicate collected at this depth. The QA duplicate (CAN016-6803-721B), which was 
analyzed at a different laboratory from the normal sample, contained mercury at 0.24 mg/kg. 
The background value for mercury is 0.13 mg/kg. 

At 5 feet (CAN016-6803-023C), nickel was detected at 9.6 mg/kg. 

No priority metals were detected in the sample collected at 10 feet. 

9.4.4 Summary of Data 

No organic compounds were detected in any of the boreholes, while nickel was detected 
marginally above background at 5 feet in all three boreholes. Lead and mercury were detected 
in borehole 3 at the surface and at 2.5 feet, respectively. All concentrations were low. No 
metals or BTEX compounds were detected at 10 feet. 
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9.5 Recommendations 

Concentrations of organics and metals found in soils around the former location of the SWMU 
are low and generally diminishing with depth. Groundwater level is deep at approximately 250 
feet below ground surface. In addition, the risk assessment information associated with this 
SWMU indicates minimal or no risk to human health or the environment. Therefore, no further 
action is recommended. 
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10.0 OIL WATER SEPARATOR (SWMU NO. 32A/SITE NO. 186, #l-East) 

10.1 SWMU Description 

10.1.1 Settin2 

SWMU No. 32A is an oil/water separator located on the east side of Building 186, on the 
flightline side and adjacent to a washrack. This SWMU is identified as SWMU No. 32A in this 
report, however, the actual SWMU designation is SWMU No. 32. Since all of the sample 
identifiers for this report were labeled with the prefix CAN32A, the designation of SWMU 32A 
will be retained for this report to avoid confusion when referencing sample numbers. The 
separator is a 2-compartment underground unit, with a 300 gallon main compartment and a 300 
gallon oil compartment. The unit is constructed of concrete. The opening to the separator is 
covered on all sides by asphalt. The depth of the bottom of the unit is unknown. A 5,000 gallon 
JP-4 underground storage tank is located approximately 25 feet northeast of the separator and 
a pair of 2,000 gallon underground storage tanks are located approximately 40 feet to the 
southwest. One of the 2,000 gallon tanks contains diesel and one contains gasoline. All three 
of these tanks are scheduled for replacement with above ground tanks. Borehole locations were 
selected, in part, to avoid underground utilities, product supply pipes and the gasoline pump 
island adjacent to the separator. In addition, the boreholes were moved in closer to the separator 
than specified in the FSP. The driller was required to penetrate the asphalt and restore the 
surface with a concrete plug. Figure 10-1 shows the setting and borehole locations. 

10.1.2 History of Use 

The oil/water separator No. 186 east, has been active since 1971 and is still in use, receiving 
wastewater from the cleaning of aircraft ground-support equipment at the washrack. The 
recovered oils are directed to the 300 gallon holding tank and the wastewater is discharged to 
the Sanitary Sewer Line (SWMU No. 98). Historically, the separator served the washrack 
outside of the Aerospace Ground Equipment (AGE) compound to the east of the facility. The 
unit received washwater generated from the cleaning of aircraft support equipment at the 
washrack, which contained petroleum and synthetic lubricating oils and dirt. 

10.1.3 Past lnvestieations 

In 1988 the Tulsa Corps of Engineers conducted a study of the influent and effluent from a 
number of oil/water separators on base. The results are reported in Cannon Air Force Base 
Oil/Water Separators Sampling and Analytical Report, June 1988. For Separator No. 186 the 
following compounds, among others, were found: benzene, toluene, xylene, naphthalene, 2-
methylnaphthalene, bis(2-ethylhexyl)phthalate and lead. 

10.1.4 Land Use and Demo2raphy 

This SWMU is located in an area of the base which is commonly used by base personnel. 
However, this SWMU is underground and presently covered by asphalt. 
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19.0 HUMAN HEALTH RISK ASSESSMENT 

19.1 Introduction 

This section presents the results of a human health risk assessment (HRA) performed using the 

site investigation data obtained for 16 Solid Waste Management Units (SWMUs) at Cannon AFB 

as part of this RFI program. Surficial and subsurface soil samples were collected from the 16 

SWMUs, the locations of which are shown in Figure 1-2. The analytical results of these 

samples, and the data validation qualifiers of the analytical results, were presented in previous 

sections of this report. This HRA report section presents the HRA results obtained using this 

previously presented data. The remainder of this introductory section to the HRA discusses the 

objectives, technical approach, and presentation format of the HRA. 

19.1.1 Objectives 

The objectives of the HRA included assessing the carcinogenic risk and noncarcinogenic hazard 

posed by contaminated soil at the various SWMU s to potential human receptors. The HRA 

discussed herein is intended to be used in the decision-making process for the 16 SWMUs and 

to help determine whether further investigative and/or remedial actions are necessary. 

19 .1. 1.1 Approach 

This HRA was conducted using the standard principles and approaches identified in Risk 

Assessment Guidance for Superfund: Volume 1: Human Health Evaluation Manual, Part A 

(RAGS), (EPA 1989a). RAGS, which is the Superfund guidance document for human health 

risk assessment, was used instead of RFI guidance for human health risk assessment due to its 

more comprehensive nature. The quantitative evaluation of risk arising from chronic lead 

exposure was conducted using the United States Environmental Protection Agency's (USEPA's) 

Uptake Biokinetic (UBK) Model. Assumptions made throughout this risk assessment were 

generally conservative, and therefore tend to overestimate risk. For instance, exposure to 

contaminants in the soil was estimated as if the surface'soils were entirely bare. However, most 

of the SWMU s investigated are covered with asphalt. 

19.1.2 Presentation Fonnat 

The HRA is organized in the following manner. The rationale for the selection of the chemicals 

of concern (COCs) assessed in this HRA is discussed in Section 19.2. Also presented are the 

grouping of various SWMUs into Risk Assessment Areas (RAAs) and summaries of soil 

characterization results for each RAA. An exposure assessment, which identifies receptors, 

assesses exposure pathways, and calculates chronic daily intakes for each receptor, is presented 

in Section 19.3. As part of the exposure assessment, transport of the COCs is modeled, and the 

corresponding modeling results are also presented in Section 19.3. A toxicity assessment for 

each COC is described in Section 19.4. The exposure assessment results are then combined with 

the toxicity assessment results to estimate a cancer risk and noncancer hazard index for each 

receptor based on reasonable maximum exposures. The technical approach to and results of this 

risk characterization are presented in Section 19.5 for a baseline exposure scenario, and in 
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Section 19.6 for a construction scenario. Because the process of assessing human health risks 

requires the use of professional judgment and the application of exposure assumptions, a 

summary of uncertainties and limitations is included for each of the sections of the HRA. 

Three appendices exist for the HRA: a summary of all soil contaminant concentration data used 

by the HRA, summary tables which calculate 95% Upper Confidence Levels (UCLs) for the soil 

contaminant data, and toxicological profiles of the compounds evaluated as part of this HRA. 
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3. Oil/Water Separator- bldg. 108 
5. Oil/Water Separator- bldg. 121 
7. Oil/Water Separator- bldg. 129 
8. Oil/Water Separator- bldg. 165 
9. Aircraft Washrack Drain System -bldg. 165 

11. Oil/Water Separator- bldg. 170 

LRL Sciences, Inc .. --------16. Oil/Water Separator- bldg. 680 
32. Oil/Water Separator- bldg. 186-1 
33. Oil/Water Separator- bldg. 186-2 
38. Oil/Water Separator- bldg. 194 SWMU LOCATION MAP 
39. Oil/Water Separator- bldg. 195 
48. A-Underground Waste Oil Tank 

B- Above ground overflow Capacity Tank 

CANNON AFB, NEW MEXICO 

Pro· ect: Cannon AFB RFI 
83. Sump Contract No: DACA47-93-C-009 

108. Explosive Ordinance Disposal Activities Area 
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19.2 Data Evaluation 

This section summarizes the soil contaminant concentrations on which this HRA was based, and 
presents the methodology used to identify COCs and to group various SWMUs into RAAs. A 
discussion of a previous study on the background concentration of metals in soils at Cannon AFB 
is presented in Section 19.2.1. The selection of COCs for this HRA is summarized in 
Section 19.2.2. The rationale for the grouping of the 15 SWMUs into four RAAs is presented 
in Section 19.2.3. Complete soil characterization results and the determination of soil exposure 
concentrations are presented in Section 19.2.4. Finally, a discussion of the uncertainties and 
limitations regarding the data evaluation process is presented in Section 19.2.5. 

19.2.1 Back2round Concentrations of Metals 

Metals are naturally occurring elements in soils. To determine whether the detected metal 
concentrations were related to site activities, background metal concentrations in soils were used 
as a basis for comparison. The background metal concentrations, presented in Table 19-1, were 
taken from a report which compiled background soils data collected from three previous soil 
investigations at Cannon AFB (Woodward-Clyde Consultants, 1993). 

19.2.2 Identification of Chemicals of Concern CCOCs) 

COCs for each SWMU were selected from the chemicals for which analyses were performed. 
For each SWMU, soil characterization results are summarized in Appendix E in the following 
order: 

• Benzene, toluene, ethylbenzene, total xylenes (BTEX) results determined using EPA Method 
8020 (all SWMUs except for SWMUs #83 and #108); 

• Target Contaminant List Volatile Organic Compounds (TCL VOCs) results determined using 
CLP (Contract Laboratory Program) Methodology for VOCs (all SWMUs except for SWMU 
#108); 

• Metals results determined using CLP Methodology for Inorganics (all SWMUs); 

• For SWMUs #48B and #83, cyanide results determined using CLP Methodology; 

• For SWMU #83, total petroleum hydrocarbons (TPH) results using EPA Method 418.1; and, 

• For SWMU #108, Wet Chemistry (reactives, cyanide, and sulfide) results determined using 
EPA Methods 9010/9030. 

Soil samples collected from SWMU #108 were analyzed for metals and wet chemistry analytes, 
but not for BTEX or TCL VOCs, because only metals and wet chemistry analytes were 
suspected contaminants. Soil samples collected from SWMU #83 were analyzed for TPH in lieu 
ofBTEX. 
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Table 19-1 

BACKGROUND METAL CONCENTRATIONS 
AT CANNON AIR FORCE BASE 

Metal 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Notes: 

Background Concentration (1) 

(mg/kg) 

10540 
12.2 
15.5 
642 
0.73 
2.9 

186400 
12.5 
4.5 
13.0 
8720 
25.8 

11790 
164 
0.13 
9.0 

2572 
56.6 
2.2 

1042 
1.2 

25.3 
21.9 

(1) Background concentrations presented represent the upper end of the 

background concentration range presented in Table 2-5 of "Concen

trations of Selected Naturally Occurring Chemical Constituents in 

Soil and Groundwater at Cannon Air Force Base, Clovis, New Mexico" 

\Woodward-Clyde Consultants, March 1993). 
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Data evaluation consisted of assessing detection frequencies, data certainty, data comparability, 
and concentrations. Each SWMU data set was subjected to a set of criteria for identifying 
COCs. All data that were rejected (qualified R) during data validation were not considered. 
The selection criteria are as follows: 

BTEX 

• Any chemical not detected in any sample was excluded. 

TCL VOCs 

• Any chemical not detected in any sample was excluded. 

Metals 

• Any metal not detected in any sample was excluded. 

• Any metal in which the maximum detected concentration was less than its background 
concentration in soil at Cannon AFB (as discussed in Section 19.2.1) was excluded. 

• Any metal with no EPA-verified toxicity data was excluded. EPA-verified toxicity data 
refers to EPA's Integrated Risk Information System (IRIS) database or Health Effects 

Assessment Summary Tables (HEAST). Metals that were detected but have no toxicity 
values include aluminum, calcium, cobalt, copper, iron, magnesium, and potassium. Some 
of these metals are essential nutritional elements, and are typically used as food contact 
surfaces or in medicine (Woodward-Clyde, 1992). As a result, these were excluded as 
COCs. Although lead has no EPA-verified toxicity values, it was evaluated for its potential 
human health and environmental risks by comparing detected lead concentrations with EPA 

guidelines, criteria, and standards. 

Cyanide was not detected in any sample for SWMUs #48B or #83; therefore, this chemical was 

not considered a COC for these SWMUs. 

TPH results for SWMU #83 were excluded from consideration in favor of the more chemical

specific results provided by the TCL VOC analysis. 

Wet chemistry analytes for SWMU #108 were excluded from becoming COCs; reactives and 
cyanide data were rejected during data validation, and sulfide was not detected in any sample. 

The COCs selected for each SWMU as a result of this screening process are presented in 

Table 19-2. The results include: 

11-6 



! I 

BTEX 

• Benzene was not detected at any of the SWMUs, therefore it is not a COC for this HRA. 

• Toluene was identified as a COC for eight SWMUs (#1, 3, 7, 9, 11, 38, 39, and 48A). 

• Ethylbenzene was identified as a COC for one SWMU (#48A). 

• Xylenes were identified as a COC for five SWMUs (#7, 8, 9, 33B, and 48A-B). 

Non-BTEX TCL VOCs 

• 1, 1, 1-Trichloroethane (TCA) was identified as a COC for one SWMU (#7). 

• Acetone was identified as a COC for eight SWMUs (#1, 5, 7, 9, 33B, 38, 39, and 48B). 
Acetone is known to be a common laboratory contaminant. However, data validation was 
inconclusive in positively identifying this chemical as a laboratory contaminant. As a result, 
acetone was not excluded as a COC. 

• Methylene Chloride was identified as a COC for two SWMUs (#11 and #48B). Methylene 
chloride is also known to be a common laboratory contaminant. However, data validation 
was inconclusive in positively identifying the chemical as a laboratory contaminant. As a 
result, methylene chloride was not excluded as a COC. 

• Tetrachloroethene was identified as a COC for one SWMU (#9). 

Metals 

• Arsenic was identified as a COC for two SWMUs (#7, 33B). 

• Barium was identified as a COC for eight SWMUs (#3, 8, 9, 32A, 33B, 39, 48A-B and 83). 
The prevalence of barium suggests that the background concentration of barium used for 
comparison purposes (Table 19-1) may not have been representative of the actual background 
barium concentrations at the SWMU s investigated as part of this effort. 

• Beryllium was identified as a COC for one SWMU (#83). 

• Chromium was identified as a COC for six SWMUs (#1, 3, 7, 8, 9, 33B). 

• Lead was identified as a COC for three SWMUs (#16, 39, 83). 

• Manganese was identified as a COC for one SWMU (#83). 
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• Nickel was identified as a COC for all fifteen SWMUs. The prevalence of nickel suggests 
that the background concentration of nickel used for comparison purposes (Table 19-1) may 
not have been representative of the actual background nickel concentrations at the SWMU s 
investigated as part of this effort. 

• Silver was identified as a COC for two SWMUs (#1, 83). 

• Vanadium was identified as a COC for one SWMU (#48A). 

• Zinc was identified as a COC for one SWMU (#83). 

19.2.3 Risk Assessment Areas <RAAs) 

A Risk Assessment Area (RAA) is a group of SWMUs that are geographically close and have 
similar chemical release sources. Grouping the SWMUs into RAAs allows the identification of 
chemicals and pathways which result in significant contributions to risk, and the assessment of 
whether potential human health impacts are related to a particular RAA or contamination source. 
The physical setting and soil characterization data from each RAA are used in the fate and 
transport modeling and exposure assessment portions of this HRA. SWMUs were grouped using 
the following criteria: 

• Physical setting: This criterium considers the physical characteristics such as the site-specific 
geology, hydrogeology, hydrology, and meterology. SWMU s in close proximity share these 
characteristics, and are more likely to have the same risk impacts than those farther away. 

• Function: SWMUs that serve similar functions at Cannon AFB are more likely to have 
similar chemical release sources. 

• Chemical release sources: SWMU s with common or similar chemical release sources are 
more likely to have the same COCs. 

For example, SWMUs that serve the same function (i.e., oil water separators) and that are close 
together would be grouped into a RAA. However, if the oil/water separators were far apart 
from each other (i.e., on the other side of the base), they would not likely be grouped into a 
RAA because the risk impacts of each of the SWMU s could be different, even though their 
COCs may be identical. · 
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SWMUs 1, 3, 5, 7, 8, 11, 16, 32A, 33B, 38, and 39 all lie in a rectangular area bounded by 
the flight apron and South Torch Boulevard (southwest-northeast direction), as shown in 

Figure 2-1. They also all function as oil/water separators. These oil/water separators share 
similar sources of contamination, receiving wash water generated from aircraft maintenance 
operations, which contain petroleum and synthetic lubricating oils and dirt. SWMU #9, the 
aircraft washrack drain system, which discharges into SWMU #8, also has similar sources of 
contamination. COCs identified include toluene, xylenes, four non-BTEX VOCs, and six 
metals. As a result, SWMUs 1, 3, 5, 7, 8, 9, 11, 16, 32A, 33B, 38, and 39 were grouped 
into RAA #1. COCs for RAA #1 include: toluene, xylenes, 1,1,1-trichloroethane (TCA), 
acetone, methylene chloride, tetrachloroethene, arsenic, barium, chromium, lead, nickel, and 
silver. 

SWMU #48A and #48B are adjacent locations of removed storage tanks and are considered to 
constitute a single SWMU. SWMU #48B served as an aboveground overflow tank for the 
underground waste oil tank, SWMU #48A. Since the removed tanks were physically connected, 
they most likely stored similar chemicals. COCs identified include toluene, ethylbenzene, 
xylenes, two non-BTEX VOCs, and three metals. As a result, SWMUs #48A and #48B were 
grouped into RAA #2. COCs for RAA #2 include: toluene, ethylbenzene, xylenes, acetone, 
methylene chloride, barium, nickel, and vanadium. 

SWMU #83 is located near RAA #1, but it functions as a sump as opposed to an oil/water 
separator, collecting rain water, wash water, fuel products, and dilute waste oil generated from 
flight line operations. Moreover, metals were the only identified COCs. As a result, SWMU 
#83 alone comprises RAA #3. COCs for RAA #3 include: barium, beryllium, lead, 
manganese, nickel, silver, and zinc. 

SWMU #108, the explosive ordnance disposal activities training area, is not located in close 
proximity with the other SWMU s. The area is used for training and the source of contamination 

includes detonated explosives. As a result, SWMU #108 alone comprises RAA #4. The only 
identified COC in RAA #4 is nickel. 

The grouping of the 15 SWMUs into four RAAs is summarized in Table 19-3. COCs have also 

been identified according to RAA and are summarized in Table 19-4. 

19.2.4 Reasonable Maximum Soil Exposure Concentrations 

The first step in quantifying the potential human health risk posed by the RAAs is to calculate 
the exposure point concentrations for each media sampled. For this report, only soil samples 

were collected, as per the field sampling plan approved prior to the commencement of field 
sampling. No groundwater or surface water samples were collected since the groundwater and 
surface water exposure pathways were determined to be incomplete (see Section 19.3.1.3 for 
discussion of potential exposure pathways). Therefore, the objective of this section is to 
calculate the exposure point concentrations for onsite soils for each COC identified for each 

RAA (Table 19-4). 
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An HRA is based on an estimate of the reasonable maximum exposure (RME) expected to occur 
under current and future land use conditions (EPA, 1989a). The RME is defined as the highest 
exposure that can reasonably be expected to occur at a site. The EPA recommends that the 95% 
upper confidence limit (UCL) be used as the representative RME concentration for risk 
assessments (EPA, 1989a; EPA, 1992a). 

Before calculating 95% UCL concentrations for each COC, the statistical distribution of data and 
the depth interval over which to base the calculations were determined. Evaluation of both the 
organics and inorganics data proved inconclusive in determining whether the data were normally 
or lognormally distributed. As a result, both the organic and inorganic compound data sets were 
assumed to be normally distributed. This assumption of normal distribution is consistent with 
the assumptions incorporated into a previous baseline risk assessment performed for other 
SWMUs at Cannon AFB (Woodward-Clyde, 1992). 

Almost all soil borings reached a maximum depth of 10 feet below ground surface. This depth 
also corresponds to the greatest depth of soil that could possibly be excavated and contribute to 
receptor exposures. Thus, the depth interval chosen was 10 feet, which incorporates almost all 
of the soil data collected for this HRA. 

For the finite number of sample results, which were assumed to be distributed normally, the 
95% UCL for each COC in each RAA was calculated using the following equation (EPA, 
1992a): 

where 

and 

95% UCL = X + t s I [n]112 (19-1) 

X 
s 

X 
Xi 
n 
s 
t 

(E xJ In 
{ [nE(xi2) - (Exi] I [n(n-1)] Jl12 

= Average of sample results from the finite data set; 
- Sample result from the finite data set; 
- Number of samples within the finite data set; 
= Standard deviation of sample results from the finite data set; and, 

(19-2) 
(19-3) 

= Tabulated t value for a 95% confidence level, given n-1 degrees of freedom. 
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A set of criteria was established to determine the numerical values to be used for qualified data: 

Data Validation 
Qualifier 

J 

u 

UJ 

Example of Result 

1.5 J 

1.5 u 

1.5 UJ 

Numerical Value Used 
in 95% UCL Calculations 

1.5 

If the reported detection limit (RDL) 
(e.g., 1.5) is greater than the maximum 
detected concentration, exclude from 
calculations. Otherwise, use half the 
RDL (e.g., 1.5/2 = 0.75) in 
calculations. 

Same as "U" qualified data. 

The analytical results used and the corresponding 95% UCL calculations for all COCs for each 
RAA are presented in Appendix F. All COC data for a particular RAA were considered, which 

thus in some instances included COC data from SWMUs without any valid detections. Such an 
inclusion resulted in 95% UCLs that were representative of an entire RAA. The results are 
summarized in Tables 19-5 through 19-8, with the 95% UCLs presented in the third column. 

Although the number of samples taken was constant within a chemical group (i.e., BTEX, TCL 

VOCs, and metals) for a particular RAA, the number of results, or the total number of data 
points used in calculating the 95% UCL, varied with COC. The number of results, presented 
in the first column, depended on the amount and type of qualified data for a particular COC. 
For instance, most of the sample data for 1, 1, 1-trichloroethane (TCA) and methylene chloride 
in RAA #1 were nondetects with RDLs greater than the maximum detected concentration (see 
Note (4) in Tables 19-5 and 19-6). Therefore, these nondetects were not included in the 

calculations of 95% UCLs. Consequently, the number of results is low (e.g., only two results 

for methylene chloride in RAA #1). The low number of results provides an insufficient data set 
for calculating a meaningful95% UCL (EPA, 1992a). 

For some COCs, 90% or more of the sample data were nondetects with RDLs less than the 

maximum detected concentration. These COCs included: toluene, ethylbenzene, xylenes, 

acetone, tetrachloroethene, methylene chloride, and silver (see Note (3) in Tables 19-5 thru 19-
7). The nondetects for these COCs were included in the calculations of 95% UCLs. However, 

the high percentage of non-detects compared with the total number of results precludes a clear 

representation of the RME values by the calculated 95% UCLs. 

RME concentrations are presented in the last column of Tables 19-5 through 19-8. In the cases 

discussed above where 95% UCLs were not necessarily representative of the RME concentra

tions, the maximum detected COC concentrations were selected to conservatively represent the 
RME values. A summary of the RME soil concentrations for the four RAAs which were carried 

forward into the exposure assessment portion of this HRA are presented in Table 19-9. 
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19.2.5 Uncertainties and Limitations 

This section discusses the uncertainties and limitations associated with the evaluation of the data. 

The greatest source of uncertainty involves reported detection limits (RDLs) that were greater 

than the contract-required detection limits (CRDLs). A second uncertainty involves the 

numerical assumptions which were used to handle two data types: estimated data ("J" qualified) 

and nondetect ("U" and "UJ" qualified) data. Another source of uncertainty is the degree to 

which the RME value is representative of the entire RAA. A final source of uncertainty 

involves the identification of known laboratory contaminants as COCs for this HRA. 

Elevated RDLs 

Before determining risk assessment areas, each SWMU data set was individually evaluated for 

the identification of COCs. Analytes that were not detected in any sample were excluded from 

becoming COCs. However, the RDLs associated with the nondetect data of some analytes were 

greater than the CRDLs. Had the CRDLs been met, detections might have resulted, and the 

analyte would have been identified a COC for this HRA. Moreover, most of these excluded 

chemicals were identified as COCs in a previous baseline risk assessment report 

(Woodward-Clyde, 1992). For instance, carbon disulfide has a CRDL of 5 ppb, and was 

identified a COC in the previous risk assessment. From soil sample data taken for this report, 

carbon disulfide was not detected in any sample in SWMU #7, but had an RDL of 10 ppb. 

Evaluation of the uncertainty involving this nondetect data, whose RDLs are greater than the 

CRDLs, is not quantifiable. 

Estimated Data 

Assessment of data qualified as estimated (i.e., qualified J) is a qualitative evaluation; the 

potential uncertainty is not quantifiable. Therefore, to evaluate as complete a data set as 

possible, estimated data have been treated as unqualified data in statistical calculations, following 

the recommendation in RAGS (EPA, 1989a). 

Nondetect Data 

Nondetect data were treated as instances of detection at one-half the RDL. A nondetect is 

simply an indication that an analyte was not identified above the RDL; an analyte could have 

been present at concentrations anywhere between the RDL and zero. There was no reason to 

believe the nondetected concentrations were closer to the RDLs than to one-half the RDLs; 

therefore, one-half of the RDL was used as a proxy concentration, as recommended in RAGS 

(EPA, 1989a). 

Aru>licability of RME Concentrations to RAAs 

RME values determined for this HRA are either the 95% UCL or the maximum detected 

concentration, depending on the amount and type of qualified data. These values are assumed 

to represent the reasonable maximum exposure expected anywhere within the RAA. 

Calculations included all data from all SWMU s composing the particular RAA. However, some 
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or most of this data were nondetects; therefore, the 95% UCL could underestimate the risk at 
individual "hot spot" locations within the RAA that have high concentrations of COCs. On the 
other hand, the 95% UCLs could overestimate the risk at locations within the RAA that have 
no or low detections of COCs. Maximum detected concentrations were also used as the RME 
concentrations, especially for organics. These RME values are assumed to represent the 
reasonable maximum exposure expected anywhere within the RAA. However, using the 
maximum detected concentrations as RME concentrations clearly overestimates the risk at all 
locations within the RAA, except near the point of maximum detection. 

Laboratory Contaminants as COCs 

Acetone and methylene chloride are common laboratory contaminants. However, since the data 
validation process for this investigation did not conclusively identify the instances of acetone and 
methylene chloride detections as being due to laboratory contamination, acetone and methylene 
chloride were included as COCs in this HRA. As a result, the inclusion of these two common 
lab contaminants in the exposure and dose calculations probably leads to an unquantifiable 
overestimation of risk. 
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Table 19-2 

CHEMICALS OF CONCERN 
(BYSWMU) 

Chemicals of Concern 

Non-BTEX TCL VOCs (2~ Metals {32 

SWMU Unit Toluene Ethyl- Xylenes 1,1,1-Trichloro- Acetone Methylene Tctrachloro- As Ba Be Cr Pb Mn Ni Ag Vn Zn 

benzene ethane ([CA~ Chloride ethene 

Oil/Water Separator -.J " " -.J -.J 

3 Oii/W ater Separator " " " -.J 

s Oii/W ater Separator " 
-.J 

7 Oil/Water Separator -.J " " -.J -.J " -.J 

8 Oil/Water Separator -.J 
-.J -.J -.J 

9 Aircraft Washrack Drain System " " -.J -J -J " -J 

11 Oil/Water Separator -.J 
-.J -.J 

16 Oil/Water Separator 
-.J -.J 

32A Oil/Water Separator 
-.J -J 

338 Oil/Water Separator -.J " 
-.J -J -.J -J 

38 Oil/Water Separator " -.J 
-.J 

39 Oil/Water Separator -.J -.J -.J " -.J 

48A Underground Waste Oil Tank " " -.J 
-J -.J " 

488 AbovegroWld Overflow Capacity Tank " -.J -.J -J 

83 Sump 
-.J -.J -.J -.J -.J -.J " 

108 Explosive Ordnance Disposal Activities Area " 
Notes: 

(I) "BTEX" represents the chemicals Benzene, Toluene, Ethylbenzene, and Xylenes, which were analyzed using both EPA Method 8020 and CLP Methodology for Volatile Organics. 

(2) Non-BTEX TCL VOCs represent Target Contaminant List Volatile Organic CompoWlds, not including BTEX, and were analyzed using CLP Methodology for Volatile Organics. 

(3) Metals analyses were performed using CLP Methodology for Inorganics; individual metal analytes are represented by their two-letter chemical abbreviations. 
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SWMU 

1 

3 
5 
7 
8 
9 
11 

16 

32A 
33B 
38 
39 

48A 
48B 

83 

108 

Table 19-3 

ASSIGNMENT OF SWMUs INTO 
RISK ASSESSMENT AREAS 

Unit 

Oil/Water Separator 
Oil/Water Separator 
Oil/Water Separator 

Oil/Water Separator 
Oil/Water Separator 
Aircraft Washrack Drain System 

Oil/Water Separator 
Oil/Water Separator 

Oil/Water Separator 

Oil/Water Separator 

Oil/Water Separator 

Oil/Water Separator 

Underground Waste Oil. Tank 

Aboveground Overflow Capacity Tank 

Sump 

Explosive Ordnance Disposal Activities Area 

Risk Assessment 
Area 

1 

1 

1 

1 

1 

2 
2 

3 

4 
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Table 19-4 

CHEMICALS OF CONCERN 
(BY RISK ASSESSMENT AREA) 

Risk Assessment Area (RAA) 2 3 4 

SWMUs 1, 3, 5, 7, 8, 9, 11, 48A, 48B 83 108 

16, 32A, 33B, 38, 39 

Chemical of Concern 

BTEX 
Toluene Yes Yes No No 

Ethylbenzene No Yes No No 

Xylenes Yes Yes No No 

Non-BTEX TCL VOCs 

1,1,1· Trichloroethane Yes No No No 

Acetone Yes Yes No No 

Methylene Chloride Yes Yes No No 

Tetrachloroethene Yes No No No 

Metals 

Arsenic Yes No No No 

Barium Yes Yes Yes No 

Beryllium No No Yes No 

Chromium Yes No No No 

Lead Yes No Yes No 

Manganese No No Yes No 

Nickel Yes Yes Yes Yes 

Silver Yes No Yes No 

Vanadium No Yes No No 

Zinc No No Yes No 
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Chemical of Concern 

BTEX 

Toluene (3) 

Xylenes (3) 

Non-BTEX TCL VOCs 

1,1,1-Trichloroethane (4) 

Acetone (3) 

Methylene Chloride (4) 

Tetrachloroethene (3) 

Metals 

Arsenic 

Barium 

Chromium 

Lead 
Nickel 

Silver (3) 

Notes: 

TABLE 19-5 

REASONABLE MAXIMUM SOIL EXPOSURE CONCENTRATIONS 

Number of 

Results (1) 

143 

142 

3 

72 
2 

73 

144 

144 

144 

133 

144 

133 

Number of 

Detections 

12 

5 

3 
19 

2 

144 

144 

102 

126 
140 

7 

RAA#l 

95% Upper Maximum 

Confidence Level (2) Detected Concentration 

(mg!kg) (mg/kg) 

5.0E-03 4.3E-02 

5.0E-03 5.2E-02 

9.0E-03 S.OE-03 

2.2E-02 2.5E-01 

6.0E-03 6.0E-03 

6.0E-03 1.4E-02 

4.1E+OO 3.2E+01 

3.1E+02 2.2E+03 

8.9E+OO 5.4E+01 

l.lE+Ol 1.6E+02 

7.5E+OO 3.2E+01 

5.3E-01 5.8E+OO 

RME 

Concentration 

(mg!kg) 

4.3E-02 

5.2E-02 

S.OE-03 

2.5E-01 

6.0E-03 

1.4E-02 

4.1E+OO 

3.1E+02 

8.9E+OO 

1.1E+01 

7.5E+<Xl 

5.8E+<Xl 

(1) Number of Results is the total number of data points used in calculating the 95% UCL (i.e., all unqualified data; "J" (estimated) data; 

and "U'' and ''Uf' (nondetect) data with reported detection limits (RDLs) below the maximum detected concentration). 

(2) For each chemical of concern, a 95% UCL was calculated for a depth interval of 10.0 feet. 

(3) For these chemicals, the 95% UCLs were determined not representative of the RME because of the high percentage of nondetects, 

and were not used. Thus, the maximum detected concentration represents the RME value. 

(4) For these chemicals, the number of results is low because most of the data are nondetects with RDLs above the maximum detected 

concentration. Therefore, these nondetects were not included in the calculation of 95% UCLs. The 95% UCLs were considered questionable 

because of the limited data set. Thus, the maximum detected concentration represents the RME value. 



'I 

TABLE 19-6 

REASONABLE MAXIMUM SOIL EXPOSURE CONCENTRATIONS 

RAA#2 

Number of Number of 95% Upper Maximum RME 

Chemical of Concern Results (1) Detections Confidence Level (2) Detected Concentration Concentration 

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

BTEX 

Toluene (3) 13 1 2.6E-01 1.2E+OO 1.2E+OO 

Ethylbenzene (3) 13 2 9.1E-01 4.2E+OO 4.2E+OO 

Xylenes (3) 13 3 6.9E+OO 3.2E+01 3.2E+01 

Non-BTEX TCL VOCs 

Acetone (3) 8 2 4.8E-02 l.lE-01 l.lE-01 

Methylene Chloride (3) 9 3 5.8E-02 1.5E-01 1.5E-01 

Metals 
Barium 15 15 7.7E+02 1.8E+03 7.7E+02 

Nickel 15 15 7.9E+OO 9.5E+OO 7.9E+OO 

Vanadium 15 15 1.5E+01 2.9E+01 1.5E+01 

Notes: 

(1) Number of Results is the total number of dal:a points used in calculating the 95% UCL (i.e., all unqualified dal:a; "J" (estimated) data; 

and "U" and "Uf' (ilondetect) data with reported detection limits (RDLs) below the maximum detected concentraJ:ion). 

(2) For each chemical of concern, a 95% UCL was calculal:ed for a depth interval of 10.0 feet. 

(3) For these chemicals, the 95% UCLs were determined not representative of the RME because of the high percentage of nondetects, 

and were not used. Thus, the maximum detected concentral:ion represents the RME value. 
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TABLE 19-7 

REASONABLE MAXIMUM SOIL EXPOSURE CONCENTRATIONS 

. RAA#3 

Number of Number of 95% Upper Maximum RME 

Chemical of Concern Results (1) Detections Confidence Level (2) Detected Concentration Concentration 

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

Metals 

Barium 12 12 7.5E+02 2.2E+03 7.5E+02 

Beryllium 12 12 6.1E-01 8.1E-01 6.1E-01 

Lead 12 12 1.4E+01 3.7E+01 1.4E+01 

Manganese 12 11 1.5E+02 2.7E+02 1.5E+02 

Nickel 12 12 9.2E+00 1.1E+Ol 9.2E+OO 

Silver (3) 12 1 1.1E+00 3.4E+OO 3.4E+OO 

Zinc 6 6 1.4E+02 2.3E+02 1.4E+02 

Notes: 

(1) Number of Results is the total number of data points used in calculating the 95% UCL (i.e., all unqualified data; "J" (estimated) data; 

and "U'' and "Ur' (nondetect) data with reported detection limits (RDLs) below the maximum detected concentration). 

(2) For each chemical of concern, a 95% UCL was calculated for a depth interval of 10.0 feet .. 

(3) For these chemicals, the 95% UCLs were determined not representative of the RME because of the high percentage of nondetects, 

and were not used. Thus, the maximum detected concentration represents the RME value. 



TABLE 19-8 

. REASONABLE MAXIMUM SOIL EXPOSURE CONCENTRATIONS 

RAA#4 

Number of Number of 95% Upper Maximum RME 

Chemical of Concern Results (1) Detections Confidence Level (2) Detected Concentration Concentration 

(mg!kg) (mg!kg) (mg!kg) 

Metals 
Nickel 20 20 7.6E+00 1.1E+01 7.6E+OO 

Notes: 

(1) Number of Results is the total number of data points used in calculating the 95% UCL (i.e., all unqualified data; "'J'" (estimated) data; 

and "'U" and ''UJ" (nondetect} data with reported detection limits (RDLs) below the maximum detected concentration). 

(2) For each chemical of concern, a 95% UCL was calculated for a depth interval of 10.0 feet. 
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TABLE 19-9 

SUMMARY OF 

REASONABLE MAXIMUM SOIL EXPOSURE CONCENTRATIONS 

Reasonable Maximum Soil Exposure Concentration (mg/kg) (1) 

Chemical of Concern RAA #1 RAA #2 RAA #3 RAA #4 

BTEX 
Toluene 4.3E-02 1.2E+00 NA NA 

Ethylbenzene NA 4.2E+00 NA NA 

Xylenes 5.2E-02 3.2E+01 NA NA 

Non-BTEX TCL VOCs 

1,1, 1-Trichloroethane S.OE-03 NA NA NA 

Acetone 2.5E-01 l.lE-01 NA NA 

Methylene Chloride 6.0E-03' l.SE-01 NA NA 

Tetrachloroethene 1.4E-02 NA NA NA 

Metals 
Arsenic 4.1E+00 NA NA NA 

Barium 3.1E+02 7.7E+02 7.5E+02 NA 

Beryllium NA NA 6.1E-01 NA 

Chromium 8.9E+00 NA NA NA 

Lead 1.1E+01 NA 1.4E+01 NA 

Manganese NA NA 1.5E+02 NA 

Nickel 7.5E+00 7.9E+OO 9.2E+00 7.6E+00 

Silver 5.8E+00 NA 3.4E+00 NA 

Vanadium NA 1.5E+Ol NA NA 

Zinc NA NA 1.4E+02 NA 

Notes: 

(1) ~Values obtained from Tables 19-5 through 19-8. 

(2) "NA" means not applicable. This chemical was not considered a chemical of concern for this RAA. 



19.3 Exposure Assessment 

The objective of this section is to estimate, for each COC, the extent of exposure to an 

individual (herein referred to as a receptor) based on onsite soil concentrations and fate and 

transport modeling results. Exposure is expressed as a chronic daily intake (or dose) for each 

exposure pathway of concern and each receptor of concern. Results of the exposure assessment 

are then combined with toxicity data for each COC to determine the probability of an exposed 

receptor developing cancer and noncancer adverse health effects. 

The identification of complete exposure pathways is discussed in Section 19.3.1. The first of 

two exposure scenarios, the baseline scenario, is evaluated in Section 19.3.2, which combines 

the RME soil concentrations presented in Section 19.2.4 with fate and transport modeling results 

to determine exposure point concentrations for the baseline scenario. These exposure point 

concentrations, with corresponding exposure assumptions, are then used to estimate exposure 

doses. The second of two exposure scenarios, the construction scenario, is evaluated in the 

same manner in Section 19.3. 3. 

19.3.1 Exposure Pathway Analysis 

The objective of this section is to assess and evaluate the manner by which site contaminants 

may potentially lead to human exposures. An exposure pathway describes the course a COC 

takes from the source to the receptor. Only complete exposure pathways need to be assessed 

in an HRA (EPA, 1989a). A complete exposure pathway consists of the following four 

elements: 

• A source and mechanism of chemical release; 

• A retention or transport medium; 

• A point of potential human contact with the contaminated medium (referred to as the 

exposure point or receptor); and, 

• An exposure route (e.g., ingestion) at the contact point. 

Before identifying complete exposure pathways, the 15 SWMUs investigated at Cannon AFB 

were characterized with respect to current and future land use. Current and future site conditions 

were identified under which exposure may occur. Analyses of the four elements described above 

follows, resulting in the determination of complete exposure pathways for this HRA. 
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19.3 .1.1 Identification of Exposure Scenarios 

Exposure scenarios for this HRA describe the most likely site conditions under which exposure 

may occur. Activities associated with current and future land use were investigated. For each 

of the RAAs, a discussion on the current and future land use follows. 

• RAA #1 is bordered by the flight apron and South Torch Boulevard (NE-SW direction), and 

extends from Building 119 to Building 195. The current land use of this RAA is industrial, 

containing buildings that support flight operations and maintenance. It is anticipated that the 

land use of RAA #1 will not change to residential, recreational, or private commercial use. 

• RAA #2 is the previous location of removed hydrocarbon storage tanks. This RAA is 

currently paved for use as a parking lot for use by maintenance personnel who occupy the 

aircraft hangers nearby. It is anticipated that the land use of RAA #2 will not change to 

residential, recreational, or private commercial use. 

• RAA #3 is a sump located approximately 120 feet west of Building 120 on the western edge 

of the flightline. Nearby buildings support flight operations and maintenance. It is 

anticipated that the land use of RAA #3 will not change to residential, recreational, or 

private commercial use. 

• RAA #4 is the explosive ordnance disposal training area, located on the southeast comer of 

the base. The area is used for explosive ordnance disposal practice. It is anticipated that 

the land use of RAA #4 will not change to residential, recreational, or private commercial 

use. 

In conclusion, the current and future land use of the RAAs is industrial. As a military 

installation, the use of Cannon AFB is highly specialized and there is low probability that the 

RAAs will support residential use in the future. 

The residential area of Cannon AFB is located in the comer of the base northwest of the NE-SW 

runway. The area is bordered by Olympic Boulevard (NE-SW direction), approximately one

half mile from the nearest RAA, RAA #1. There are 761 residential buildings on base. As of 

July 1989, 830 military personnel lived in on-base dormitories and 1,011 lived in base family 

housing, not including spouses and other dependents (Woodward-Clyde, 1992). The nearest 

sensitive receptors, or those more sensitive to chemical exposures, are children living in the 

residential area. Child day-care centers are also located in the residential area. There are no 

schools located on base. 
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Based on the current and anticipated future land use of the RAAs, two exposure scenarios were 
defined. The first exposure scenario is that of "baseline" conditions, which incorporate the 
following assumptions: 

• The land use of the RAAs will not change. The RAAs will remain industrial, and will never 
support residential use; 

• The site characterization data available are representative of site conditions in the future; 
and, 

• Short-term activities such as construction will not occur. No further remedial action will be 
implemented to reduce the exposure to COCs. 

Since the RAAs have an industrial/commercial setting, it is anticipated that some level of 

construction might occur at the RAAs in the future. Therefore, the second exposure scenario 
1s that of "construction" conditions, which incorporate the following assumptions: 

• Trenching activities will take place at each RAA; 

• One utility trench will be constructed along the length of each RAA. The trench will be 
straight, four feet wide, and 10 feet deep; 

• Construction activities will occur over a 30-day period; days will be 8-hour days, for a total 
exposure duration for the construction scenario of 240 hours; and, 

• Onsite construction workers will be potentially exposed as a result of construction activities, 
and mitigation measures (i.e., dust control, personal protective equipment) will not exist; 

• The site characterization data available are representative of site conditions during 
construction activities. 

19.3 .1. 2 Source of Contamination 

For each RAA, the source of chemical release is assumed to be the surface and subsurface soil 

contamination detected at the RAA. COCs were identified in the soil, and the corresponding 

RME concentrations were calculated. No groundwater, surface water, or air monitoring samples 
were taken for this HRA; therefore, it cannot be determined if these media are current sources 

of chemical releases at the RAAs. 
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19.3.1.3 Identification of Transport Mechanisms 

For an exposure pathway to be considered complete, it must be possible for a COC to be 

transported from the source by an environmental transport medium to an exposure point. The 

following three transport mechanisms were qualitatively evaluated to assess the viability of 

transport to receptors: air transport, vadose or unsaturated zone transport, and surface water 

transport. 

COCs in onsite soils can be released into environmental media, including air. Air transport of 

COCs occurs via either vapor phase or airborne particulate (dust) mechanisms. For the purposes 

of this HRA, vapor-phase transport was assumed to occur for volatile organic COCs, while 

particulate transport was assumed to occur for inorganic COCs. Although many of the RAAs 

are paved, both vapor-phase and particulate transport of COCs were conservatively assumed to 

be viable transport mechanisms.· Modeling of both vapor-phase and particulate transport was 

performed to estimate the environmental concentrations of COCs in ambient air at each RAA 

and at offsite receptor locations. 

Unsaturated Zone 

The unsaturated zone (or vadose zone) is a layer of unsaturated soils between the atmosphere 

above and the saturated zone below. At each of the RAAs, COCs were identified in soils in the 

unsaturated zone. Transport of chemicals through the unsaturated zone can occur as a result of 

vapor-phase, dissolved-phase, and/or pure phase-migration. Volatile COCs in the vapor phase 

can migrate through the unsaturated zone and subsequently be released to the atmosphere and/or 

the saturated zone. 

Both volatile and non-volatile COCs in the dissolved-phase can migrate through the unsaturated 

zone and subsequently be released into the first saturated zone (groundwater). Unsaturated zone 

dissolved-phase transport of solutes occurs through vertical unsaturated flow of soil moisture. 

This flow and associated solute transport results from gravity-driven infiltration of precipitation 

and surface water runoff. Pure-phase transport, primarily of organic solvents, can also occur 

in the unsaturated zone. Unsaturated zone transport through dissolved-phase or pure-phase 

transport mechanisms to the saturated zone was assumed to be unviable for this HRA for the 

following reasons: · 
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• The depth to groundwater is approximately 240 feet at Cannon AFB (Woodward Clyde, 

1992). Additionally, site lithologies in the vadose zone, including clays and Caliche (calcium 

carbonate) layers, would tend to impede dissolved-phase and pure-phase transport 

mechanisms. 

• A prior baseline risk assessment, performed for a greater number of SWMU s encompassing 

a wider variety of contaminant sources in similar physical settings, reported that all 

chemicals detected in ground-water monitoring wells were below Maximum Contaminant 

Levels (MCLs) under the Safe Drinking Water Act and that historic ground-water data have 

never exceeded the MCLs (Woodward Clyde, 1992). 

• Organic COCs, which are much more likely to be transported by dissolved-phase and pure

phase mechanisms than inorganic COCs, were only identified as being present at RAAs #1 

and #2. Generally, the samples collected from the greatest depth (10, 20, or 30 feet) at the 

SWMU s constituting these RAAs had non-detectable concentrations of organics. The only 

exceptions to this generalization were instances of acetone detection at the greatest depth of 

samples collected for RAA #1 and instances of TEX detection at the greatest depth of 

samples collected from RAA #2 (in particular, SWMU #48A). 

As a result, unsaturated zone transport was assumed not to be a significant transport mechanism, 

and therefore potential risks and hazards associated with groundwater use and ingestion were not 

evaluated in this HRA. 

Surface Water 

Surface water transport of chemicals occurs through either dissolved-phase or sediment loading 

mechanisms. Surface water transport of COCs via surface drainage and runoff is possible at the 

site if soil or dust particulates are entrained. However, this transport mechanism is not likely 

to be significant, because of the subsurface nature of the contamination and the intermittent 

nature of surface water runoff. Moreover, no streams exist on or near Cannon AFB, and the 

playa lakes persist for only a few weeks at most without recharge (Woodward-Clyde 1992). As 

a result, surface water was assumed to not be a viable transport mechanism. 

19.3. 1. 4 Identification of Receptors 

The objective of this section is to identify those receptors that may have the greatest potential 

for exposure, both under baseline and construction scenarios. Human receptors are adults and 

children who are potentially exposed to COCs directly at the site or following offsite transport 

of COCs via the transport mechanisms discussed above. 
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People working at the RAAs are potentially exposed, and are defmed as "onsite" receptors. 

Under the baseline scenario, general-duty or maintenance workers are onsite receptors. Onsite 

receptors are assumed to be located at a point of hypothetical maximum onsite exposure within 

the RAA. Since it was assumed the RAAs will remain industrial, no onsite residential receptors 

were identified. Under the construction scenario, the general-duty or maintenance workers are 

assumed to remain onsite as receptors. In addition, onsite construction workers at the RAAs are 

potentially exposed under the construction scenario, located at a point of hypothetical maximum 

onsite exposure within the utility trench construction area. 

People working or living away from the RAAs are also potentially exposed, and are defined as 

"offsite" receptors. Potential receptors that work offsite are assumed to have less exposure than 

those working onsite; therefore, these offsite workers were not evaluated. However, resident 

adults and children living offsite may potentially be exposed for longer periods of time than the 

onsite workers. Under the baseline scenario, resident adults and children are potentially exposed 

to COCs transported offsite. Therefore, resident adults and children are offsite receptors. These 

offsite receptors are assumed to be located directly downwind of the RAAs at the point of 

hypothetical maximum offsite exposure. In other words, assumed receptor locations for resident 

adults and children are along Olympic Boulevard, which borders the residential area closest to 

the RAAs. Under the construction scenario, these same two receptors are assumed to remain 

at these locations. Therefore, resident adults and children are offsite receptors under the 

construction scenario. 

As a result, receptor populations selected for evaluation under the baseline scenario at each of 

the RAAs are onsite general-duty workers, offsite resident adults, and offsite resident children. 

Under the construction scenario, the same receptors are evaluated, with the addition of an onsite 

construction worker at each of the RAAs. Exposure to offsite receptors will be evaluated for 

each of the RAAs. 

19.3.1.5 Identification of Routes of Exposure 

With viable transport mechanisms to the potential receptors identified, routes of exposure must 

be identified to complete the exposure pathway analyses. An exposure route is the way a 

chemical comes in contact with the human receptor (EPA, 1989a). Possible exposure routes 

include ingestion of soil onsite or of deposited particulates offsite (onsite airborne particulates 

transported offsite), absorption through dermal contact with soil, inhalation of vapors, and 

inhalation of airborne particulates. The potential exposure routes for each group of receptors 

are discussed below. 

Onsite receptors are susceptible to dermal absorption of COCs from direct contact of bare skin 

(i.e., arms, hands) with impacted soil. All of the RAAs, except RAA #4, are located adjacent 

to buildings where workers are employed. These workers may also be exposed to COCs 

through inhalation of vapor, inhalation of particulates, and ingestion of soil. Based on their 

locations and work habits, onsite construction and general-duty workers may therefore be 

exposed to COCs through ingestion of soil, dermal absorption of soil, inhalation of vapor, and 

inhalation of airborne particulates. 
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The off site residential receptors will be exposed to COCs transported through the air pathway. 

Exposure routes include: ingestion of deposited particulates, dermal absorption of deposited 

particulates, inhalation of vapor, and inhalation of airborne particulates. 

Offsite sensitive receptors consist of children who may be exposed to COCs through the same 

pathways as the offsite residential receptors. Children are assumed to spend a greater portion 

of their time outside and in close contact with soil in their play areas. Ingestion and dermal 

absorption of deposited particulates, and inhalation of vapor and airborne particulates are viable 

pathways of exposure for children. 

19.3.1.6 Identification of Complete Exposure Pathways 

The complete exposure pathways for both exposure scenarios are summarized in Table 19-10, 

based on the information presented above. For the onsite construction and general-duty workers, 

ingestion and dermal absorption of onsite soils are complete exposure pathways. Offsite 

receptors are not expected to come in direct contact with site soils. Vapor and airborne dust 

inhalation are also complete exposure pathways for the onsite workers as well as for the offsite 

receptors. In addition, ingestion and dermal absorption of COCs present in particulate matter 

following air transport are complete exposure pathways for the offsite receptors. 

For those exposure pathways judged to be complete, the chemical intakes or doses are estimated 

and the risks to human health are characterized in terms of carcinogenic risk and 

noncarcinogenic hazards. 

19.3.1. 7 Uncertainties and Limitations 

This section discusses the uncertainties and limitations associated with the exposure pathway 

analysis. A source of uncertainty involves the assumption that surface soils are bare, when most 

of the RAAs investigated are covered with asphalt. A second source of uncertainty involves the 

evaluation potential vadose zone transport mechanisms. 

This HRA assumes that surfac~ soils are entirely bare, when most of the RAAs investigated are 

covered with asphalt. RAA #1 consists of 11 oil/water separators and the aircraft washrack 

drain system, all underground units constructed of concrete. The openings to all separators, 

except SWMU #8, are surrounded on all sides by asphalt. RAA #2, the previous location of 

two chemical storage tanks, was recently paved for use as a parking lot. RAA #3 consists of 

an inactive sump constructed in a concrete slab. RAA #4 is the only area investigated at which 

surface soils are completely exposed. The explosive ordnance disposal area is graded to remove 

any debris from explosives and vegetation. As a result, the assumption that surface soils are 

bare at all RAAs overestimates exposure. 

This HRA assumed that vadose zone transport mechanisms are not viable enough to transport 

surface and near-surface soil contamination to the water table. Generally, the soil data supports 

the conclusion that VOCs in the vadose zone have not migrated beyond the soil depths 

investigated as part of this RFI. However, certain exceptions to this generalization do exist. 

For SWMU #48A in RAA #2, VOCs (TEX) were detected at the maximum depth of samples 
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taken, 10 feet. However, no data were collected at greater depths or at the groundwater to 

determine the extent of possible further VOC migration. The limitation involving this data gap 

is unquantifiable. A similar limitation exists for the acetone data for several of the SWMUs 

which constitute RAA #1, although this limitation is confounded by the possibility of some 

instances of acetone detection arising due to lab contamination. 

19.3.2 Baseline Scenario 

This section summarizes the exposure assessment process used to estimate exposure doses under 

baseline conditions at each of the RAAs. The RME soil concentrations presented in 

Section 19.2.4 are used in fate and transport modeling to determine exposure point concentra

tions. These exposure point concentrations, with corresponding exposure assumptions, are then 

used to estimate exposure doses for each receptor. 

19.3.2.1 Air Pathway Fate and Transport Modeling 

Based on the exposure pathway analysis presented in Section 19.3.1, fate and transport modeling 

was performed only for air transport mechanisms. Air transport of COCs can occur through 

vapor-phase and/or particulate-phase mechanisms. Exposures associated with air transport are 

considered in this HRA for both onsite and offsite receptors. Exposure for onsite receptors 

consists of the inhalation of onsite vapor-phase emissions and the inhalation of COCs present in 

airborne particulates generated from onsite soils. Exposure for offsite receptors consists of the 

inhalation of COCs present in airborne particulates generated from onsite soils that have been 

transported offsite, and the ingestion or dermal absorption of COCs present in deposited airborne 

particulates that have been transported from the RAAs to offsite receptor locations. 

Vapor concentrations for VOCs are used to calculate doses for the vapor inhalation pathway. 

Ambient PM10 concentrations (particulates less than 10 microns in diameter, considered the 

inhalable fraction), are used to calculate doses for the dust inhalation pathway. Total suspended 

particulate (TSP) deposition rates are used to calculate doses for the soil ingestion and dermal 

absorption pathways for offsite receptors. This subsection presents the transport assumptions, 

modeling approaches, and results. 

19.3.2.1.1 Vapor Phase. A vapor-phase migration model suited to the site conditions is the 

Thibodeaux-Hwang Land Treatment Model. This model is used to obtain a flux at the ground 

surface (in units of mass per unit time per unit area) for VOCs. The calculated flux can then 

be used to estimate the concentrations of VOCs in ambient air using a box-modeling approach. 

The box model assumes that VOCs migrating up from the soil accumulate into a hypothetical 

"box" above the ground surface. Both models conservatively assume bare soil is present over 

each RAA. In reality, all RAAs except RAA #4 are covered with asphalt. The Thibodeaux

Hwang Land Treatment Model and the box model used, their accompanying assumptions, and 

the modeling results for VOCs are discussed below. 
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Thibodeaux-Hwan2 Land Treatment Model 

The Thibodeaux-Hwang Land Treatment Model is recommended by the USEPA for use in 

estimating volatile emissions for land treatment operations (EPA, 1988a) In this model, the 

emission rate is controlled by the diffusion of vapor through air-ftlled pores. The model predicts 

an emission flux at a specified period of time after application of the contaminants to the soil. 

The maximum rate of air emissions would theoretically occur immediately after application. 

The effective flux (qJ, or rate at which the volatile compound is transported to the atmosphere 

per unit surface area, can be calculated using the following equation (Thibodeaux and Hwang, 

1982): 

CL - D. X c. X 107 (19-4) 
a..=-=q: 

[ (2 X Dei X T X A X Hp X Cig) / MiJ 112 

where 
Dei = Dai X [(T2 + 273)1.5/(Tl + 273)1.5] X (E1013/~2) (19-5a) 

E = Scm (19-5b) 

st - 1-(BD/SD) (19-5c) 

c. - Cux~' (19-6a) 
1g 

Cu - PPMi x (1/m) x BD x lQ-6 (19-6b) 

H' = ~/Ksw (19-6c) 
c 

K. = 10 [(log Kow-b)/a] (19-6d) 

He = H X Cg X (1/P) X 106 (19-6e) 

Mio = PPMi X lQ-6 X A X ~ X BD (19-7) 

and 
CL - Flux emission rate (mg/m2-s); 

Dai - Molecular diffusivity in air (cm2/s); 

Tt - Temperature of diffusion coefficient (25 deg C); 

Tz - Temperature of calculations (25 deg C); 
BD - Soil bulk density (1. 78 g/cm3); 

SD - Soil particle density (2.65 g/cm3
); 

m = Moisture content (by volume) - Moisture content (by weight) x 
BD x [1/Density of water (1g/cm3

)]; 

H = Henry's Law constant (atm-m3/g-mole); 

Kow - Octanollwater partition coefficient (unitless); 

a - Solvent regression equation coefficient (0.894); 

b - Solvent regression equation coefficient (0.29); 

PPMi - COC concentration in soil (mg/kg); 
A - Surface area of Risk Assessment Area (cm2

); 

~ - Depth of contaminated soil (304.8 em); 

T - Time at which emissions are determined (3600 sec); 

st = Total soil porosity (unitless); 
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E - Soil air filled porosity (unitless); 

Dei - Effective diffusivity of COC in air-filled soil pore spaces (cm2/s); 

~ - Henry's Law constant in concentration (cm3 water/cm3 air); 
p = Total pressure (1 atm); 
Cg - Molar density of vapor (4.1 X w-s g-mol/cm3

); 

Ksw = Solvent/water partition coefficient (unitless); 

H' = Effective Henry's Law constant (cm3 water/cm3 air); 
c 

cil - COC concentration in soil water (g/cm3 water); 

cig - COC concentration in pore spaces (g/cm3 air); 

Mio = Initial mass of COC (g); 
107 = Conversion factor (cm2-mg/m2-g); 
10-6 - Conversion factor (kg/mg); and, 
1()6 = Conversion factor (cm3/m3). 

The effective flux (qJ is dependent on an effective diffusivity (DeJ and the concentration of the 

COC in the pore spaces. The effective diffusivity, Dei> can be calculated according to 

Equation 19-Sa. Dei represents the rate at which the chemical can migrate through soil. Dei is 

a function of the chemical-specific air diffusivities (D.J and soil porosity (total and air-filled). 

The chemical-specific physical properties were obtained from Air/Supeifund National Technical 

Guidance Study Series, Volume II, Estimation of Baseline Air Emissions at Supeifund Sites 

(EPA, 1989b). Effective diffusivities are always less than their corresponding air diffusivities 

because of the tortuous path that diffusing molecules must follow in the subsurface. 

Air-filled porosity is based on the total porosity and moisture content (by volume). The 

volumetric moisture content is calculated from the gravimetric moisture content, bulk density 

of the soil, and density of water. 

The concentration of the COC in the pore spaces (Cig) is calculated by multiplying the 

concentration of the COC in the liquid phase (Cil) by the effective Henry's Law constant~'). 

Cu was calculated assuming that the COC in soil had totally partitioned into the pore water. The 

COC then further partitions from the pore water into the air-filled pore space. Once in the 

air-filled pore space, the COC migrates to the surface through a tortuous path of interconnected 

pores in the soil. 

Retardation processes considered are the phase portioning from pore water to air-filled pore 

space and the migration through tortuous, interconnected pores within the soil. These 

retardation processes are incorporated into the calculation of the effective diffusivity and the 

effective Henry's Law constant. 

The input parameters for the model for RAA #1 and RAA #2, the only RAAs with VOCs as 

COCs, are presented in Tables 19-11 and 19-12, respectively. RME soil concentrations, 

presented in Section 19.2.4, were used as the concentration of the COC in soil (PP~). The 

resulting flux emission rates are presented in Table 19-13. 
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Box Model 

Ambient vapor concentrations of VOCs that would arise due to the fluxes calculated using the 

Thibodeaux-Hwang Model are dependent on land use. For instance, if the site were exposed 

to outside air (i.e., there were no building or surface enclosures in which the vapors could 

accumulate), wind currents and atmosphere mixing would almost immediately reduce the vapor 

concentrations. In keeping with the conservative nature of this HRA, the box model assumes 

that vertically diffusing vapors enter an enclosed space and accumulate. The elevated vapor 

concentrations in this enclosed space can be calculated. The ambient vapor concentrations are 

conservatively assumed equivalent to the vapor concentrations in this enclosed space. 

An estimate of VOC concentrations in ambient air can be made using Equation 19-8: 

Cair - 'L I N (19-8) 

where 
cair = Ambient air concentration (mg/m3

); 

'L = Effective flux as calculated from Thibodeaux-Hwang Model (mg/m2-s); 

and 
N = Outdoor ventilation rate (m3 air/s-m2 area). 

Assumptions used in the box model include the following: the asphalt covering most of the 

RAAs is considered to be completely permeable to VOC vapors and the outdoor ventilation rate 

recommended by the American Society of Heating, Refrigerating, and Air-Conditioning 

Engineers, Inc. could be achieved. The outdoor ventilation rate was obtained from Ventilation 

for Acceptable Indoor Quality for a spectator area (ASHRAE, 1989). With an estimated 

maximum occupancy of 150 persons per 1000 square feet and an outdoor air requirement of 

15 cubic feet of air per minute per person, the outdoor ventilation rate (N) equals 2.25 cubic feet 

of air per minute per square foot, or 0.12 cubic meters of air per second per square meter. 

For each volatile COC in RAAs #1 and #2, the onsite ambient vapor concentrations were 

calculated (using Equation 19-:8 and the fluxes presented in Table 19-13) and are presented in 

Table 19-13. The maximum VOC concentration, 8 x w-z mg/m3 (80 ug/m3
), was for xylenes 

in RAA #2. The ambient air VOC concentration estimates are very conservative, especially 

since most of the RAAs are paved and the maximum detected concentrations were used as RME 

soil concentrations. Since wind currents and atmospheric effects would instantaneously reduce 

vapor concentrations, an estimate of ambient air concentrations of VOCs offsite was assumed 

to not be necessary. 

19.3.2.1.2 Airborne Particulate Phase. Air transport modeling of particulates consisted of 

three operations: estimation of the onsite fugitive particulate emission factors, modeling the 

onsite ambient particulate concentration, and modeling the offsite transport and deposition of 

these particulates. The analysis for particulates was conducted in four steps. First, the 

particulate erosion emission factor at each RAA was calculated using the methodology given in 

the Air/Superfund National Technical Guidance Study Series, Volume III, Estimation of Air 

Emissions from Cleanup Activities at Superfund Sites (EPA, 1989c). Second, onsite ambient air 
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particulate concentrations at each RAA were estimated using the Fugitive Dust Model (FDM) 
(EPA, 1991a). Third, ambient particulate concentrations and deposition rates at offsite receptor 
locations were estimated using the FDM. Finally, the RME soil concentrations presented in 
Section 19.2.4 for the inorganics (metals) were combined with the FDM results to obtain RAA
specific airborne and deposited particulate concentrations of COCs at each exposure point. :Each 
of these four steps is discussed separately below. 

Estimation of Particulate Emission Factors 

The Air/Superfund soils handling methodology was used to compute the total suspended 
particulate (TSP) and PM10 emission factors for the baseline scenario (EPA, 1989c). PM10 refers 
to the inhalable fraction of the TSP load that is less than 10 microns in diameter, and is used 
in estimating inhalation exposure. The generation of onsite airborne particulates results primarily 
from fugitive particulate emissions due to wind erosion. 

The equation used to estimate particulate emission factors from wind erosion is: 

E 

where 
E 
k 
s 
p 
f 

CF 

= 

= 
= 

= 
= 

k x 1.9 x (s/1.5) x [(365-p)/235] x (f/15) x CF 

Particulate emission factor for wind erosion/storage (g/m2-s); 
Particle size multiplier; 
Silt content (%); 

(19-9) 

Number of days per year with precipitation of 0.01 inches or more; 
Annual occurrence of unimpeded winds exceeding 12 miles per hour (% ); 
and, 
Conversion factor [1.1574 x 10-6(hectare-g-day)/(m2-kg-sec)] 

This equation applies to both TSP and PM10• The particle size multiplier (k), which represents 
the PM10 fraction of the TSP load, is 1.0 for TSP, and 0.35 for PM10• Required input 
parameters for estimating emission factors using the Air/Superfund soils handling methodology 
were the onsite silt content, the number of days per year with precipitation of 0.01 inches or 
more, and the annual occurrence of unimpeded winds exceeding 12 miles per hour. These 
parameters were obtained from the previous Cannon AFB baseline risk assessment report 
(Woodward-Clyde, 1992). Silt content percentages for each RAA were obtained from RAAs 
investigated during the Woodward-Clyde assessment which are located immediately adjacent to 
the RAAs investigated during this effort. At Cannon AFB, the precipitation exceeds 0.01 or 
more inches approximately 60 days out of the year (Climactic Atlas of the Unites States, 1973). 
Data from the closest available meteorology station reveal that approximately 49% of the time 
the wind speed exceeds 12 miles per hour (NWS, 1992). 

The TSP and PM10 particulate emission factors for each RAA were calculated and are presented 
in Table 19-14. These results were used as input parameters for dispersion modeling. 
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Air Dispersion Modeling 

The particulate emission factors calculated above were used as input to the Fugitive Dust Model 

(FDM) to estimate the impacts at each receptor location. FDM is an air dispersion model 

specifically designed for computing concentrations and deposition impacts from fugitive dust 

sources (EPA, 1991a). FDM was used to obtain airborne particulate concentrations and 

particulate deposition rates at specified receptor locations, assuming worst-case meteorological 

conditions for ground level, non-buoyant sources. 

In addition to the particulate emission factors, FDM requires the following input: modeling 

time; surface roughness height; particulate density; particle size distribution; receptor locations; 

source type, dimension, and spatial orientation; and meteorological data. Assumed values for 

these inputs are presented in Table 19-15. Emissions over a period of one year were modeled, 

and FDM calculated the long term average concentration at each receptor location. A roughness 

height was estimated from physical site conditions in conjunction with information in the FDM 

Model Users Guide (EPA, 1991a). FDM uses the roughness height to model the influence wind 

has on the movement of fugitive particulates at ground surface. The roughness height input 

values correspond to the predominant ground surface cover between the emitting source (i.e., 

the RAAs) and the receptor location. A roughness height of 11.4 em, corresponding to tall 

grass, was selected for onsite calculations, and a value of 370 em, corresponding to residential 

development, was selected for offsite calculations. These values were obtained from the FDM 

Model Users Guide (EPA, 1991a). Two separate particle size distributions were used for TSP 

and PM10 dispersion modeling. These distributions were obtained from the Support Center for 

Regulatory Air Models--Bulletin Board System (EPA, 1992b), an online electronic bulletin board 

serving users of air quality models. 

Receptor locations were specified as part of the FDM particulate modeling input. Various onsite 

receptor locations were placed within and just outside the RAAs, to determine the precise 

location of maximum onsite exposure. Fifteen offsite receptor locations were placed along 

Olympic Boulevard at 100 meter intervals, also to determine the precise location of maximum 

offsite exposure. 

The dimensions of the RAAs were determined by the surface area over which soil samples were 

taken. For RAAs composed of two or more SWMU s, the modeled area was defined by the sum 

of the individual SWMUs. For example, RAA #1 was modeled as a large rectangular area 

bounded by the flight apron and South Torch Boulevard (NE-SW direction), extending from 

Building 119 to Building 195. RAAs #2, 3, and 4 were modeled as area sources. RAA #1 was 

modeled as a line source because its length was greater than five times the width, as 

recommended by the FDM Model Users Guide (EPA, 1991a). As a result, the particulate 

emission factors (g/m2-s) for RAA #1 were converted to units of g/m-s by multiplying by the 

width of the RAA. 

The assumed worst-case meteorological conditions included the following: wind speed of 

2.5 m/sec and a direction directly towards offsite receptors, atmospheric stability class F 

(maximum stability), and a mixing height of 100 meters. 
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Particulate Modeling Results 

The FDM model was used to calculate onsite PM10 ambient concentrations (ug/m3
), offsite TSP 

deposition rates (ug/m2/s), and offsite PM10 ambient concentrations (ug/m3
) for each RAA. 

These results are presented in Table 19-15. The highest concentrations and deposition rates were 

conservatively selected from the receptor locations modeled. For onsite receptors, the highest 

impacts were seen at the receptor located 1 meter downwind of the RAA boundary. 

The COC particulate concentrations were calculated assuming that the concentration of COCs 

on the airborne particulates (mg COC/kg of soil) was the same as that in onsite soils (RME soil 

concentration). The following expression was used to calculate the airborne dust concentration 

of each COC for onsite receptors: 

Onsite COC Dust Concentration (mg/m3
) = FDM PM10 concentration (ug/m3

) (19-10) 
x Onsite RME soil concentration (mg/kg) 
X lQ-9 kg/ug 

Onsite dust concentrations for each COC are presented in Tables 19-16 through 19-19. These 

results represent the PM10 concentration of each COC present in ambient air at the receptors, 

and are used in dose calculations for the dust inhalation exposure pathway for onsite receptors. 

Offsite receptors were assumed to be exposed to soils deposited from airborne dusts generated 

onsite. Deposition of airborne particulates transported offsite was assumed to occur 

continuously. The offsite deposited soil concentration for each particulate-bound COC was 

calculated using the following equation (Clement, 1988): 

where: 

coc Deposited Soil Concentration (mg/kg) = TSPDR X RME X AT X w-9 

SD xBD 
(19-11) 

TSPDR 

RME 
AT 
w-9 
SD 
BD 

= 
= 
= 

= 

Total Suspended Particulate (TSP) deposition rate from 
FDM (ug/m2/s); 
Onsite RME soil concentration; 
Accumulation time (70 years, or 2.21 X 10-9 sec) 
Conversion factor (kg/ug); 
Soil mixing depth (0.01 m); and, 
Bulk density of soil (1780 kg/m3

). 

The accumulation time represents the total time during which deposited airborne particulates are 

estimated to accumulate at receptor locations. Accumulation time is assumed to be 70 years, 

the amount of time a receptor is expected to be exposed over a lifetime (EPA, 1989a). The soil 

mixing depth represents the depth to which deposited airborne particulates are assumed to be 

mixed after deposition on exposed soils at receptor locations offsite. The bulk density of the soil 

is the dry density of the soil as determined by the previous baseline risk assessment (Woodward

Clyde 1992). The equation, however, neglects all mechanisms of loss, including 
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photodegradation, biodegradation, volatilization, runoff, resuspension of particulate matter, 

removal of soil, mixing to greater depths, and dilution with other deposited particulates. 

The deposited particulate soil concentrations of COCs for all of the RAAs are presented in 

Tables 19-16 through 19-19. These offsite soil concentrations represent the deposition of total 

airborne particulates occurring over a total deposition period of 70 years. The results are used 

in dose calculations for the soil ingestion and dermal absorption exposure pathways for the 

offsite receptors. 

Offsite receptors are also assumed to be exposed to ambient dust containing COCs that have 

been transported offsite. Ambient dust concentrations of COCs were assumed to be directly 

proportional to the onsite RME soil concentrations and the airborne PM10 concentrations 

determined by FDM for offsite receptors. The following expression was used to calculate the 

airborne dust concentration of each COC for offsite receptors: 

Offsite COC Dust Concentration (mg/m3
) = FDM PM10 concentration (ug/m3

) (19-12) 
x Onsite RME soil concentration (mg/kg) 
X 10-9 kg/ug 

Offsite dust concentrations for each COC are presented in Tables 19-16 through 19-19. These 

results represent the PM10 concentration of each COC present in ambient air at the receptors, 

and are used in dose calculations for the dust inhalation exposure pathway for offsite receptors. 

19.3.2.1.3 Uncenainties and Limitations. This section discusses the uncertainties and 

limitations associated with fate and transport modeling. For vapor-phase modeling, uncertainties 

involving the use of a conservative box model with other conservative assumptions are discussed. 

For particulate-phase modeling, uncertainties involving the chemical composition of airborne 

particulates, particle size distribution, and the modeled area of RAA #1 are discussed. 

VOC Emissions 

For airborne exposure to VOCs, a conservative box model was used to estimate airborne 

concentrations. The model overestimates potential exposure point concentrations since dispersion 

and deposition were not considered for the emitted gases, and the gases were assumed to be 

nonreactive. Furthermore, no surface barrier to diffusion from soil to ambient air (like 

pavement, building foundations, or ponded water) was assumed to exist. Finally, the source of 

VOC emissions was assumed constant over time. As a result, the risk due to inhalation of 

vapors is likely overestimated. 

Particulate Emissions 

In estimating particulate concentrations, all chemicals present in the soil were assumed to be 

attached to the particulates. Furthermore, the particulates (dust) were assumed to be the PM10 

fraction, and all such particulates were assumed inhalable. As a result, the risk due to inhalation 

of dust onsite and offsite, soil ingestion offsite, and dermal absorption offsite is overestimated. 
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The results of FDM modeling are sensitive to the input parameters, which include: surface 

roughness height; particulate density; particle size distribution; receptor locations; source type, 

dimension, and spatial orientation; and meteorological data. Input values for each of these terms 

were taken from site-specific data and worst-case meteorological conditions, with the exception 

of the airborne particle size distribution. Airborne particle size distribution measurements for 

TSP and PM10 were not performed at the site. Therefore, airborne particle size distributions 

were obtained from a test case of typical airborne particle size distributions in the EPA SCRAM 

Air Quality Model electronic clearing house. The test case was documented by Kirk D. Winges 

of TRC Environmental Consultants, Inc. (the EPA contractor that developed FDM). 

The degree to which these distributions are indicative of the actual airborne particle size 

distributions at Cannon AFB is an unquantifiable uncertainty. Furthermore, the area modeled 

for RAA #1 is significantly greater than the sum of the areas of the individual SWMUs 

composing this RAA. As a result, the risk due to inhalation of dust onsite and offsite, soil 

ingestion offsite, and dermal absorption offsite due to COCs at RAA #1 is overestimated. 

19.3.2.2 Exposure Point Concentrations 

Fate and transport modeling was used to estimate exposure point concentrations resulting from 

soil contaminants present at the RAAs. This section summarizes the exposure point 

concentrations used in the estimation of dose for each receptor. For each RAA, the exposure 

point concentrations for onsite and offsite receptors, per exposure pathway, per COC, are 

presented in Tables 19-20 through 19-23. 

Onsite receptors were assumed to be in direct contact with the soil itself. Thus, exposure point 

concentrations for the onsite worker for onsite soils were assumed equivalent to the RME soil 

concentrations calculated in Section 19.2.4, and are presented in the first column of Tables 19-20 

through 19-23. The estimated onsite ambient vapor concentrations are presented in the second 

column of the tables. These vapor concentrations are based on the fate and transport modeling 

of vapor-phase migration of VOCs, as described in Section 19.3.2.1.1. The onsite airborne dust 

concentrations are presented in the third column of the tables; these concentrations were 

calculated in Section 19.3.2.1.2. 

Offsite receptors such as residential adults and children were assumed to be exposed to deposited 

soils and airborne dusts. The offsite deposited soil concentrations are presented in the fourth 

column of the tables; these concentrations were calculated in Section 19.3.2.1.2. Because offsite 

vapor concentrations were assumed negligible due to wind dispersion, it was assumed that offsite 

receptors were not exposed to ambient vapor concentrations. The offsite airborne dust 

concentrations are presented in the fifth column of the tables; these concentrations were 

calculated in Section 19.3.2.1.2. 

19.3.2.3 Exposure Assumptions 

Exposure concentrations for all applicable environmental media were discussed in the previous 

section. This section presents the receptor-specific and chemical-specific exposure assumptions 

used to calculate exposure doses for all receptors, under baseline conditions. 
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19.3.2.3.1 Receptor-Specific. Exposure assumptions for each receptor quantitatively 

evaluated in this HRA are presented in Table 19-24. Values of all parameters listed in the table 

were obtained from RAGS or supplemental RAGS documents. Sources for each exposure 

assumption are noted in the table. 

The onsite worker was assumed to spend 8 hours a day, 250 days a year for 25 years at a 

hypothetical onsite location of maximum exposure. The offsite residential receptor was assumed 

to spend 24 hours a day, 350 days a year for 30 years outdoors at the point of hypothetical 

maximum offsite exposure. The offsite sensitive receptor (child) was assumed to spend 24 hours 

a day, 350 days a year for 6 years outdoors at the point of hypothetical maximum offsite 

exposure. To differentiate children from adults, the soil ingestion rate was increased to 

200 mg/ day, the surface area of exposed skin was decreased to 2295 cm2, and the body weight 

was decreased to 15 kg. 

Averaging time is defined as the period over which exposure is averaged. Carcinogenic 

averaging time assumes exposure over 70 years for 365 days per year, while noncarcinogenic 

averaging time is equal to the exposure duration (years) times 365 days per year. Different 

averaging times are used for carcinogens and noncarcinogens because it is thought that their 

effects occur through different mechanisms. In essence, exposure to low doses of a carcinogen 

over an extended duration (7 years or more) is assumed to be cumulative. The approach for 

carcinogens is based on the current scientific opinion that a high dose received over a short 

period of time (as conducted in chronic studies in experimental animals) is equivalent in the 

dose-response rate to a corresponding low dose spread over a lifetime. Therefore, the intake ·' -

of a carcinogen, for whatever duration, is averaged over a 70-year lifetime (Woodward-Clyde 

1992). 

19.3.2.3.2 Chemical-Specific. Chemical-specific exposure assumptions describe the 

interaction of each COC with the human body. The interaction of a compound with the human 

body is influenced by the chemical characteristics of the compound and the route of exposure. 

Merely coming into contact with a certain concentration or amount of compound does not mean 

total absorption into the human body. Some compounds are very poorly absorbed by the body 

via a particular exposure pathway and thus pose a negligible risk if exposure occurs via that 

pathway. 

The ability of the human body to absorb different compounds to which it is exposed can be 

quantified according to the route of exposure. Bioavailability is the fraction of a compound 

actually absorbed into the body through all exposure pathways. The inhalation retention factor 

is the fraction of an inhaled compound retained in the body. The skin absorption rate (ABS) is 

the fraction of a compound absorbed through the skin due to dermal contact. 

Bioavailability, inhalation retention factors, and absorption factors are chemical-specific. In 

keeping with the conservative nature of this HRA, the bioavailability and inhalation retention 

factors for all COCs were assumed to be 100%. Skin absorption factors were assumed to be 

10% for organics and 1 percent for inorganics. A summary of the bioavailability, inhalation 

retention factor, and skin absorption factor associated with each COC is presented in 

Table 19-25. 
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19.3.2.4 Exposure Dose Estimation 

In the previous section, receptor-specific and chemical-specific exposure assumptions were 

presented. This section discusses the methodology used to calculate exposure doses for each 

exposure pathway and presents the resulting dose estimations for each receptor. Calculated 

doses are expressed in units of milligrams of chemical per kilogram of body weight per day 

(mg/kg/day). 

19.3.2.4.1 Soil Ingestion Pathway. Calculation of the dose via soil ingestion pathway 

requires an estimation of the rate of transfer of materials from surface soils to hands and then 

from hands to mouth. This rate is defined as the ingestion rate and is measured in units of mg 

of soil per day. It is assumed that children have a higher probability of contact with soil and 

therefore ingest a greater mass of soil each day than adults. Other important variables involved 

in calculating the dose via soil ingestion are the bioavailability of compounds adsorbed to soils 

and the fraction ingested (FI). As discussed in Section 19.3.2.3.2, the bioavailability factor of 

compounds ingested is assumed to be 100% . The fraction ingested is the fraction of soil 

ingested that is from the contaminated source. This value is also assumed to be 100%. Other 

assumptions made in the calculation of the dose for the soil ingestion pathway include uniform 

mixing of compounds in soil and no leaching or washing away of compounds from soil. 

Onsite receptors were assumed to be exposed to onsite surface soils containing COCs at 

concentrations equal to the RME values. Offsite adult and sensitive receptors were assumed to 

be exposed to soils deposited from airborne dusts generated onsite. Exposure point concentra

tions for all receptors for all RAAs are presented in Tables 19-20 through 19-23; soil exposure 

point concentrations for onsite receptors are presented in the first column of the tables, and for 

offsite receptors in the fourth column of the tables. 

Carcinogenic and noncarcinogenic dose via the soil ingestion pathway was calculated according 

to the following expression (EPA, 1989a). 

Dose soil = 

where, 
Dose soil = 
cs -

IR -
CF -

FI -
EF -
ED -
BW -
AT = 

cs X IR X CF X FI X EF X ED 
BWxAT 

Daily dose due to ingestion of soil (mg/kg/day); 

(19-13) 

Concentration of COC in onsite surface soils or deposited soils 

(mg/kg); 
Soil ingestion rate (mg/day); 
Conversion factor (10-6 kg/mg); 
Fraction ingested from the contaminated source (unitless); 

Exposure frequency (days/year); 
Exposure duration (years); 
Average body weight (kg); and, 
Averaging time or period over which exposure is averaged (days). 
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Dose estimates for the soil ingestion pathway for the onsite, offsite, and offsite sensitive (child) 

receptors for all RAAs are presented in Tables 19-26 through 19-37. A review of the soil 

ingestion pathway doses estimated indicates the onsite receptor receives the largest dose. These 

results follow from the assumption that the onsite receptor is exposed to onsite surface soils 

while the offsite receptors are exposed to deposited soils. Furthermore, onsite receptors are 

exposed to VOCs in the soil. 

19.3.2.4.2 Dermal Absorption Pathway. The amount of exposure via dermal absorption is 

determined by such variables as the frequency and duration of soil contact, the concentrations 

of COCs in the soil, the skin surface area available for contact with the soil, the adhesion of soil 

to the skin, and the ability of the chemicals to penetrate the skin. Exposure assumptions relating 

to these parameters are presented and referenced in Table 19-24. 

For onsite workers, exposure due to dermal absorption is based on the concentrations of COCs 

in onsite surface soils (equivalent to the RME values). For the offsite adult and sensitive 

receptors, exposure to dermal absorption is based on the concentrations of COCs in deposited 

soil. Exposure point concentrations for all receptors for all RAAs are presented in Tables 19-20 

through 19-23. 

Carcinogenic and noncarcinogenic dose via the dermal absorption pathway was calculated 

according to the following expression (EPA, 1989a). 

Dosedermal = 

where, 
Dose dermal = 

cs -

CF -
SA -
AF -
ABS -
EF -
ED -
BW -
AT -

cs X CF X SA X AF X ABS X EF X ED 
BWxAT 

Daily dose due to dermal absorption (mg/kg/day); 

(19-14) 

Concentration of COCs in onsite surface soils or deposited soils 

(mg/kg); 
Conversion factor (10-6 kg/mg); 
Surface area of exposed skin (cm2/event); 

Soil to skin adherence factor (mg/cm2
); 

Fraction of soil absorbed across skin (unitless); 

Exposure frequency (events/year); 

Exposure duration (years); 
Average body weight (kg); and, 
Averaging time or period over which exposure is averaged (days). 

Dose estimates for the dermal absorption pathway for the onsite, offsite, and offsite sensitive 

(child) receptors for all RAAs are presented in Tables 19-26 through 19-37. A review of the 

dermal absorption pathway doses estimated indicates the onsite receptor receives the largest 

dose. These results follow from the assumption that the onsite receptor is exposed to onsite 

surface soils while the offsite receptors are exposed to deposited soils, which have a much lower 

concentration of the COCs. Furthermore, onsite receptors are exposed to VOCs in the soil. 
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19.3.2.4.3 Inhalation of Vapor Pathway. Ambient vapor concentrations due to the upward 

vapor-phase migration of VOCs from onsite soils are presented in Tables 19-20 through 19-23. 

These vapor concentrations are used in the calculation of dose due to inhalation of vapors. 

Vapor concentrations of VOCs are assumed to be negligible at offsite receptor locations due to 

air dispersion and the low vapor concentrations calculated for the on site receptor. Vapor 

concentrations of metals are assumed to be negligble at both onsite and offsite receptor locations 

due to the low volatility of metals. 

Carcinogenic and noncarcinogenic dose via the inhalation of vapors pathway was calculated 

according to the following expression (EPA, 1989a). 

where, 

Doseinhlv 

Doseinhlv 
CA 
IR 
ET 
EF 
ED 
BW 
AT 

= 
= 

= 
= 

= 

CA X IR X ET X EF X ED 
BWxAT 

Daily dose due to inhalation of vapor (mg/kg/day); 
Concentration of COCs in air (mg/m3

); 

Inhalation rate (m3/hour); 
Exposure time (hours/day); 
Exposure frequency (days/year); 
Exposure duration (years); 
Average body weight (kg); and, 

(19-15) 

Averaging time or period over which exposure is averaged (days). 

For each volatile COC, dose estimates for the inhalation of vapors pathway are presented in 

Tables 19-26 through 19-37. Dose estimates for the inhalation of vapors pathway were not 

calculated for the offsite residential sensitive receptors because vapor concentrations were 

assumed to be negligible due to air dispersion. Dose estimates for the inhalation of vapors 

pathway were not calculated for metal COCs for the onsite receptors due to the negligible 

volatility of the metal COCs. 

19.3.2.4.4 Inhalation of Airborne Dust Pathway. Particles of dust and soil to which COCs 

are adsorbed can be resuspended into the atmosphere and become airborne. The mechanisms 

for resuspension are primarily wind erosion and/or dust generation by soil disturbances such as 

landscaping, gardening, digging by children, walking, running, or the movement of vehicles. 

All receptors considered in this HRA may potentially be exposed to the compounds detected in 

site soils by inhalation of this airborne dust (or airborne particulates). 

Airborne dust concentrations of each COC are summarized in Tables 19-20 through 19-23. 

Calculation of the exposure dose via the inhalation of airborne dust was based upon these 

airborne dust concentrations. It was assumed that 100% of the inhalation dose is absorbed by 

the body. For the onsite worker the inhalation rate was assumed to equal 20m3/day over an 8 

hour per day period. For all other receptors, the inhalation rate equaled 20 m3/day over a 24 

hour per day period. 
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Carcinogenic and noncarcinogenic dose via the inhalation of airborne dust pathway was 

calculated according to the following expression (EPA, 1989a). 

where, 

Doseinhld 

Doseinhld 
CA 
IR 
ET 
EF 
ED 
BW 
AT 

= 

= 
= 

= 
= 
= 
= 

CA X IR X ET X EF X ED 
BWxAT 

(19-16) 

Daily dose due to inhalation of airborne dust (mg/kg/day); 

Concentration of COCas airborne dust in air (mg/m3); 
Inhalation rate (m3/hour); 
Exposure time (hours/day); 
Exposure frequency (days/year); 
Exposure duration (years); 
Average body weight (kg); and, 
Averaging time or period over which exposure is averaged (days). 

For each nonvolatile (metal) COC, dose estimates for the inhalation of dust pathway are 

presented in Tables 19-26 through 19-28. A review of the estimated doses for the inhalation of 

dust pathway indicates that the onsite receptor receives the largest dose. 

19.3.2.4.5 Uncertainties and Limitations. This section discusses the uncertainties and 

limitations associated with the exposure dose estimation. A source of uncertainty involves using 

the overestimated exposure point concentrations to calculate exposure dose. Another source of 

uncertainty involves the assumptions made to calculate exposure dose. The calculation of 

exposure doses relied on the estimation of exposure point concentrations. Exposure point 

concentrations were determined by the RME soil concentrations and fate and transport modeling. 

For VOCs, maximum detected concentrations represented the RME values, resulting in an 

overestimation of risk. Fate and transport modeling incorporated conservative assumptions, also 

resulting in an overestimation of risk. As a result, exposure point concentrations, and thus, 

exposure dose, are overestimated. 

The receptor-specific assumptions applied to all RAAs. However, some of the RAAs are not 

likely to have onsite workers that are exposed to COCs for the exposure duration and frequency 

specified. For instance, it is not likely that a worker is present at RAA #4, the explosive 

ordnance disposal area, for 8 hours a day, 250 days a year, for 25 years. As a result, these 

receptor-specific assumptions overestimate risk. Nevertheless, the protection of receptors under 

all exposure durations and frequencies provides justification for using these conservative 

assumptions which tend to overestimate risk. 

19.3.3 Construction Scenario 

This section describes the exposure assessment methodologies used to estimate exposure doses 

resulting from excavation activities associated with a hypothetical construction scenario at each 

of the RAAs. Such construction activity could give rise to non-baseline exposures for the 

previously evaluated receptors and construction workers. The exposure assessment for the 

construction scenario was performed using the same basic methodology as for the baseline 
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scenario described in Section 19.3.2. The results are used to estimate the health risk due to 

construction. Significant differences between the construction and baseline scenarios include the 

addition of an onsite construction worker receptor, a reduction in surface area from that of the 

entire RAA to a four feet wide trench dug through the RAA, and the reduction of exposure 

time. Construction activities were assumed to require 30 8-hour days to complete, for a total 

of 240 hours. 

19.3.3.1 Air Pathway Fate and Transport Modelin~ 

Fate and transport modeling was performed for the air transport pathway to estimate 

concentrations of COCs that could be released to onsite and offsite construction scenario 

receptors. Modeling of air transport and subsequent deposition of particulates was required to 

estimate exposure doses for complete exposure pathways. 

Air transport modeling for the construction scenario was conceptually identical to that reported 

for the baseline scenario. 

19.3.3.1.1 Vapor Phase. The Thibodeaux-Hwang Land Treatment Model was used to 

estimate the emission flux at the ground surface for VOCs. The input parameters for RAA #1 

and RAA #2, the only RAAs with volatile COCs, are presented in Table 19-38 and Table 19-39, 

respectively. Since the onsite RME soil concentrations are identical for both baseline and 

construction scenarios, the results, in units of mass per unit time per unit area, are equivalent 

to the values determined under baseline conditions. As a result, onsite ambient vapor 

concentrations for construction activities would also be equivalent to baseline conditions, 

assuming the same outdoor ventilation rate. For convenience, the results are presented in Table 

19-40. 

19.3.3.1.2 Airborne Paniculate Phase. Air transport modeling for the construction scenario 

consisted of the same four steps performed for the baseline scenario: estimation of the onsite 

emission rates at each RAA for TSP and PM10 arising from construction activities, estimation 

of onsite ambient particulate concentrations at each RAA using FDM, estimation of offsite 

ambient particulate concentrations and deposition rates using FDM, and calculation of RAA

specific airborne and deposited particulate concentrations of COCs at each exposure point. The 

only exceptions to the methodology include the addition of excavation (bulldozing) and dumping 

activities to estimate fugitive emission rates and the reduction in time for accumulation of 

deposited particulates at the offsite receptor locations to the duration of the hypothetical 

construction activities (240 hours). 

Estimation of Particulate Emissions Factors 

The Air/Superfund soils handling methodology was used to compute the TSP and PM10 emission 

factors for the construction scenario (EPA, 1989c). Three construction activities, soils 

excavation, soils dumping, and storage/wind erosion from newly exposed soils, were assumed 

to be the most likely activities that would produce fugitive particulates. 
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The equation used to estimate particulate emission factors from excavation (bulldozer) is: 

where, 

Ee - ax sb x M-e x (11 A) x CF (19-17) 

Ee 
a 
s 
b 
M 
c 
A 
CF 

= 
-
-
= 
= 

-
-
-

Particulate emission factor for excavation (bulldozer) (g/m2-s ); 
2.6 for TSP, 0.45 for PM10; 

Silt content (% ); 
1.2 for TSP, 1.5 for PM10; 

Moisture content (% ); 
1.3 for TSP, 1.4 for PM10• 

Surface area of excavation trench (m2
); and, 

Conversion factor (0.278 g-hr/kg-s); 

The equation used to estimate particulate emission factors from dumping is: 

where, 
Ed 
k 
u 
M 

M.oi! 

T 
A 
CF 

= 

= 

= 

= 

= 

= 

k X 0.0016 X (U/2.2)1.3 X (M/2).t.4 X M.oi! X (1/T) X (1/A) X CF (19-18) 

Particulate emission factor for dumping (g/m2-s); 
Particle size multiplier; 
Mean wind speed (m/s); 
Moisture content(%); 
Moss of soil removed (g) = Volume of excavated soil (m3

) x soil bulk 
density (1.78g/cm3) x (106 cm3/m3); 

Construction time (30 8-hour days, or 8.64 x 105 s); 
Surface area of excavation trench (m2); and, 
Conversion factor (1 o-3 Mg/kg). 

The equation used to estimate particulate emission factors from wind erosion is: 

Es 

where 
E. 
k 
s 
p 
f 

CF 

= 

= 

k x 1.9 x (s/1.5) x [(365-p)/235] x (f/15) x CF 

Particulate emission factor for wind erosion/storage (g/m2-s); 
Particle size multiplier; 
Silt content(%); 

(19-19) 

Number of days per year with precipitation of 0.01 inches or more; 
Annual occurrence of unimpeded winds exceeding 12 miles per hour(%); 

and, 
Conversion factor [3.472 x 10-6 (hectare-g-8-hour day)/(m2-kg-sec)]. 

The above three equations apply to both TSP and PM10. The particle size multiplier (k), which 

represents the PM10 fraction of the TSP load, is 1.0 for TSP, and 0.35 for PM10• Other input 

parameters in addition to those already addressed in Section 19.3.2.1.2 include the onsite soil 

moisture content (M); the average wind speed at the site (U); the surface area of the emission 

source (A); and the mass of soil to be excavated (M.oo). The moisture content of the soil was 
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based on available soil moisture data for SWMU soil samples. The surface soil data indicated 
drier conditions than the subsurface soils. The surface to subsurface soils were assumed to be 

at surface soil moisture conditions. The maximum monthly average windspeed was chosen to 
provide a conservative emissions estimate indicative of the 30-day construction period. April 
was determined to have the highest average wind speed of any month of the year, with an 
average speed of 10 mph, or 4.47 m/s (AWS Climate Brief, 1986). The surface area for 
fugitive particulate emissions was assumed to be limited to the top surface area of the excavated 

utility trenches. All trenches were assumed to be 4 feet wide, 10 feet deep, and have a length 
equivalent to the particular RAA. From these dimensions, the volume of the excavated soil was 
calculated. The mass of the soil excavated is the volume of the excavated soil multiplied by the 
soil bulk density. A bulk density of 1. 78 g/cm3 was obtained from a previous baseline risk 
assessment report (Woodward-Clyde, 1992). 

The TSP and PM10 particle emission factors for each RAA were calculated and are presented 
in Table 19-41. The emission factors for each construction activity were summed together to 
provide the total emission factor from each RAA. These results were used as input parameters 
for dispersion modeling. 

Air Dimersion Modeling 

FDM was used for the same purpose and in the same manner as in the baseline scenario. 
Construction worker receptors and general-duty worker receptors were modeled at the same 
locations onsite. All RAAs were modeled as line sources, since the excavation trenches are 
much longer (length of the RAA) than they are wide (4 feet). 

Particulate Modeling Results 

Airborne particulate modeling results are presented in Tables 19-42. The highest concentrations 

and deposition rates were conservatively selected from amongst the receptor locations. For 
onsite receptors, the highest impacts were seen at the receptor located 10 meters downwind of 

the hypothetical utility trench. 

Subsequent calculations of the onsite ambient PM10 concentration, offsite deposited soil 
concentration, and offsite ambient PM10 concentration for each RAA are presented in 

Tables 19-43 through 19-46. Deposited soil concentrations of COCs at offsite receptor locations 
were calculated using an accumulation time for deposition of 240 hours, which is the duration 
of the hypothetical construction activities. 

19.3.3.1.3 Uncenainties and Limitations. The discussion on uncertainty presented for the 
baseline scenario in Section 19.3.2.1.3 applies to the construction scenario. However, the 
addition of construction activities in the estimation of particulate emission factors introduces 
more uncertainty. Specifically, values for the silt content in Equation 19-17 and moisture 

content in Equation 19-18 were outside the ranges recommended by the EPA (EPA, 1989c). 
The recommended silt content range for Equation 19-17 is 4 to 15% (this HRA uses 28 and 
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29%) and the recommended moisture content range for Equation 19-18 is 0.25 to 4.8% (this 

HRA uses 7.4 to 10.5%). Site values should fall within these ranges, upon which the empirical 

equations are based. As a result, the confidence in the use of the two equations for the RAAs 

is decreased. However, using a higher silt content value results in a higher emission rate for 

excavation; therefore, the estimate is more conservative than using the range values. Using a 

higher moisture content value, however, results in a lower emission rate for dumping. 

19.3. 3. 2 Exposure Point Concentrations 

Fate and transport modeling estimated exposure point concentrations resultant from contaminant 

levels in the RAAs. This section summarizes the exposure point concentrations used in the 

estimation of dose for each receptor for the construction scenario. For each RAA, the input 

concentrations for onsite and offsite receptors, per exposure pathway, per COC, are presented 

in Tables 19-47 through 19-50. 

Onsite receptors were assumed to be in direct contact with the soil itself. Thus, exposure point 

concentrations for the onsite worker were assumed equivalent to the RME soil concentrations 

calculated in Section 19.2.4 and are presented in the first column of the tables. The estimated 

onsite ambient vapor concentrations are presented in the second column. These vapor 

concentrations are based on the fate and transport modeling of vapor-phase migration of VOCs, 

described in Section 19.3.3.1.1. The onsite airborne dust concentrations are presented in the 

third column; its estimation was discussed in Section 19.3.3.1.2. 

Offsite receptors such as residential adults and children were assumed to be exposed to deposited 

soils and airborne dusts arising from construction activities. The offsite deposited soil 

concentrations are presented in the fourth column, its estimation discussed in Section 19.3.3.1.2. 

Because offsite vapor concentrations were assumed to be negligible due to wind dispersion, it 

was assumed that offsite receptors were not exposed to ambient vapor concentrations. The 

offsite airborne dust concentrations are presented in the sixth column; its estimation was 

discussed in Section 19.3.3.1.2. 

19.3.3.3 Exposure Assumptions 

Exposure concentrations for all applicable environmental media were discussed in the previous 

section. This ·section presents the receptor-specific and chemical-specific exposure assumptions 

used to calculate exposure doses for all receptors, under construction conditions. 

19.3.3.3.1 Receptor-Specific. Exposure assumptions for each receptor quantitatively 

evaluated as part of the construction scenario are presented in Table 19-51. Values of all 

parameters listed in the table were obtained from RAGS or supplemental RAGS documents or 

were assumed specifically for the construction scenario. Sources for each exposure assumption 

are noted in the table. 
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Averaging time is defined as the period over which exposure is averaged and is categorized as 

carcinogenic and noncarcinogenic. Carcinogenic averaging time assumes exposure over 70 years 

for 365 days per year, while noncarcinogenic averaging time is equal to the exposure duration 

(years) times 365 days per year. Different averaging times are used for carcinogens and 

noncarcinogens because it is thought that their effects occur through different mechanisms. In 

essence, exposure to low doses of a carcinogen over an extended duration (7 years or more) is 

assumed to be cumulative. The approach for carcinogens is based on the current scientific 

opinion that a high dose received over a short period of time (as conducted in chronic studies 

in experimental animals) is equivalent in the dose-response rate to a corresponding low dose 

spread over a lifetime. Therefore, the intake of a carcinogen, for whatever duration, is averaged 

over a 70-year lifetime (Woodward-Clyde, 1992). 

For the vapor and dust inhalation pathways, the onsite and offsite receptors were assumed to be 

exposed to COCs generated from construction activities for 8 hours a day, 30 days a year for 

1 year at a hypothetical location of maximum exposure. This exposure time is equivalent to the 

period of construction activity. For the soil ingestion and dermal absorption pathways, however, 

offsite receptors were assumed to be exposed to the deposited soils beyond the construction 

period. As a result, the residential adult receptor was assumed to spend 24 hours a day, 

350 days a year for 30 years outdoors at the point of hypothetical maximum offsite exposure. 

The residential sensitive (child) receptor was assumed to spend 24 hours a day, 350 days a year 

for 6 years outdoors at the point of hypothetical maximum offsite exposure. For the soil 

ingestion and dermal absorption pathways, onsite receptors were assumed the same amount of 

exposure time as the vapor and dust inhalation pathways. 

19.3.3.3.2 Chemical-Specific. The discussion on chemical-specific exposure assumptions 

presented for the baseline scenario in Section 19.3.2.3.2 applies to the construction scenario. 

19.3.3.4 Exposure Dose Estimation 

In the previous section, receptor-specific and chemical-specific exposure assumptions were 

presented. Exposure doses via the soil ingestion, dermal absorption, vapor inhalation, and dust 

inhalation pathways were calculated for the construction scenario according to the algorithms 

presented in Section 19.3.2.4. For the sake of brevity, those algorithms are not presented here. 

Calculated doses for each RAA for all pathways for all receptors for the construction scenario 

are presented in Tables 19-52 through 19-67. In addition, the uncertainties and limitations 

associated with the exposure assumptions used for the construction scenario are similar to the 

uncertainties and limitations associated with exposure assumptions used in the baseline scenario. 
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Exposure 
Scenario 

Baseline 

Construction 

TABLE 19-10 

SUMMARY OF EXPOSURE PATHWAYS 

Receptors 

Onsite Adult Worker 
(Occupational Exposure) 

Offsite Resident Adult 

Offsite Sensitive Receptor 
(Resident Child) 

Routes of Exposure 

Ingestion of Onsite Soils 
Dermal Contact with Onsite Soils 

Inhalation of Onsite Vapors 
Inhalation of Onsite Dusts 

Ingestion ofDeposited Soils 
Dermal Contact with Deposited Soils 

Inhalation of Offsite Vapors 

Inhalation of Offsite Dusts 

Ingestion of Deposited Soils 
Dermal Contact with Deposited Soils 

Inhalation of Offsite Vapors 
Inhalation of Offsite Dusts 

Onsite Construction Worker Ingestion of Onsite Soils 

Onsite Adult Worker 
(Occupational Exposure) 

Offsite Resident Adult 

Offsite Sensitive Receptor 
(Resident Child) 

Dermal Contact with Onsite Soils 
Inhalation of Onsite Vapors 

Inhalation of Onsite Dusts 

Ingestion of Onsite Soils 

Dermal Contact with Onsite Soils 

Inhalation of Onsite Vapors 

Inhalation of Onsite Dusts 

Ingestion ofDeposited Soils 
Dermal Contact with Deposited Soils 

Inhalation of Offsite Vapors 
Inhalation of Offsite Dusts 

Ingestion ofDeposited Soils 
Dermal Contact with Deposited Soils 

Inhalation of Offsite Vapors 

Inhalation of Offsite Dusts 



Table 19-11 

THIBODEAUX-HWANG LAND TREATMENT MODEL INPUT PARAMETERS 

BASELINE SCENARIO 
RAA#1 

coc 

Parameter Units Toluene Xylenes 1,1,1-Trichloroethane Acetone Methylene Chloride Tetrach loroethene 

Dai (molecular diffusivicy) cm2/s 0.087 0.087 O.D78 0.124 0.101 

Tl (temperature of diffus·ion coefficient) degC 25 25 25 25 25 

T2 (temperature of calculations) deg c 25 25 25 25 25 

BD (soil bulk density) (I) g/cm3 1.78 1.78 1.78 1.78 1.78 

SO (soil particle density) glcm3 2.65 2.65 2.65 2.65 2.65 

m (moisture content) (2) by volume 0.149 0.149 0.149 0.149 0.149 

H (Henry's Law constant) attn-m3/g-mole 0.00668 0.00526 0.0172 0.000025 0.00319 

Kow (octanol/water partition coefficient) unitless 537.03 588.84 316.23 0.58 17.78 

a (solvent regression equation coefficient) unitless 0.894 0.894 0.894 0.894 0.894 

b (solvent regression equation coefficient) unitless 0.29 0.29 0.29 0.29 0.29 

PPMi (PPM of chemical in soil) (3) mglkg 0.043 0.052 0.008 0.25 0.006 

A (surface area of Risk Assessment Area) (4) cm2 2.14E+09 2.14E+09 2.14E+09 2.14E+09 2.14E+09 

Hp (depth of contaminated soil) (4) em 304.8 304.8 304.8 304.8 304.8 

T (time at which emissions are determined) sec 3600 3600 3600 3600 3600 

Notes: 

Unless otherwise noted, values for parameters obtained from "Air/Superfund National Technical Guidance Study Series, Volume II, Estimation of Baseline Air Emissions at Superfund Sites" (USEPA, 1989). 

(1) Value obtained from "Remedial Investigation Report for 18 Solid Waste Management Units, Cannon Air Force Base, Clovis, NM" (Woodward-Clyde Consultants, 1992). 

(2) Value obtained from site-specific soil samples taken for this report. 

(3) Onsite soil concentrations obtained from Table 19-9. 

(4) Surface area is the approximate area encanpassed by the sampling investigation. Depth of the contaminated soil is assumed to be equal to 10 feet. 

0.072 

25 

25 

1.78 

2.65 

0.149 

0.029 

398.11 

0.894 

0.29 

0.014 

2.14E+09 

304.8 

3600 



Table 19-12 

THIBODEAUX-HWANG LAND TREATMENT MODEL INPUT PARAMETERS 

Parameter Units Toluene 

Dai (molecular diffusivity) crn2/s 0.087 

Tl (temperature of diffusion coefficient) degC 25 

T2 (temperature of diffusion coefficient) degC 25 

BD (soil bulk density) (l) g/cm3 1.78 

SD (soil particle density) g/cm3 2.65 

m (moisture content) (2) by volume 0.189 

H (Henry's Law constant) alm-m3/g-mole 0.00668 

Kow (Octanol/Waler partition coefficient) unitless 537.03 

a (solvent regression equation coefficient) unitless 0.894 

b (solvent regression equation coefficient) unitless 0.29 

PPMi (PPM of chemical in soil) (3) mglkg 1.2 

A (surface area of Risk Assessment Area) ( 4) cm2 5.81E+{)5 

Hp (Deplh of contaminaled soil) (4) ern 304.8 

T (time al which emissions are determined) sec 3600 

Notes: 

BASELINE SCENARIO 
RAA#2 

Ethyl benzene 

O.D15 

25 

25 

1.78 

2.65 

0.189 

0.00644 

1412.54 

0.894 

0.29 

4.2 

5.81E+{)5 

304.8 

3600 

CDC 
Xylenes Acetone 

0.087 0.124 

25 25 

25 25 

1.78 1.78 

2.65 2.65 

0.189 0.189 

0.00526 0.000025 

588.84 0.58 

0.894 0.894 

0.29 0.29 

32 0.11 

5.81E+{)5 5.81E+{)5 

304.8 304.8 

3600 3600 

Methylene Chloride 

0.101 

25 

25 

1.78 

2.65 

0.189 

0.00319 

17.78 

0.894 

0.29 

0.15 

5.81E+{)5 

304.8 

3600 

Unless otherwise noted, values for parameters obtained from "Air/Superfund National Technical Guidance Study Series, Volume II, Estimation of Baseline Air Emissions al Superfund Sites" (US EPA, 1989) 

(1) Value obtained from "Remedial Investigation Report for 18 Solid Waste Management Units, Cannon Air Force Base, Qovis, NM" (Woodward-Clyde Consultants, 1992). 

(2) Value obtained from site-specific soil samples taken for this report. 

(3) Onsite soil concentrations obtained from Table 19-9. 

(4) Surface area is the approximate area encompassed by the sampling investigation. Depth of the contaminated soil is assumed to be equivalent 10 feet. 



Table 19-13 

VOC EMISSIONS RESULTS 

BASELINE SCENARIO 

RAA#1 

On site Vapor On site Onsitc 

Chemical of Concern Soil Concentration (1) Flux (2) Vapor Concentration (3) Soi I Concentration \1) 

(mg/kg) (mg/m2/s} (mg/m3) (mg/kg) 

BTEX 

Toluene 4.3E-02 2.69E-05 2.2E-04 1.2E+00 

Ethylbenzene NA NA NA 4.2E+00 

Xylenes 5.2E-02 2.74E-05 2.2E-04 3.2E+01 

Non-BTEX TCL VOCs 

1,1,1-Trichloroethane 8.0E-03 1.02E-05 8.3E-05 NA 

Acetone 2.5E-01 5.21E-04 4.2E-03 l.lE-01 

Methylene Chloride 6.0E-03 1.88E-05 1.5E-04 1.5E-01 

Tetrachloroethene 1.4E-02 1.96E-05 1.6E-04 NA 

Notes: 

(1} Onsite soil concentrations are obtained from Table 19-9. 

(2) Vapor fluxes were calculated using the Thibodeaux-Hwang Land Treatment Air-Emission Model (Equations 19-4 through 19-7). 

(3) Onsite vapor concentrations were calculated from the vapor fluxes using Equation 19-8. 

(4) "NA" means not applicable. This chemical was not considered a chemical of concern for this RAA. 

RAA#2 

Vapor On site 

Flux (2) Vapor Concentration (3) 

(mg/m2/s) (mg/m3) 

4.40E-04 3.6E-03 

8.18E-04 6.7E-03 

9.89E-03 8.0E-02 

NA NA 

1.34E-04 l.lE-03 

2.75E-04 2.2E-03 

NA NA 



Table 19-14 

ESTIMATION OF PARTICULATE EMISSION FACTORS 

BASELINE SCENARIO 

Units 

Input Parameters 

k (Particle size multiplier) (1) unitless 

s (Silt content) (2) % 

p (Precipitation > 0.01 inches) (2) days/year 

f (Annual occurrence of winds > 12 mph) (2) % 

TSP Emission Factors 

Wind erosion/storage (3) 

PMlO Emission Factors 

Wind erosion/storage (3) 

Notes: 

g/m2-s 

g/m-s 

g/m2-s 

g/m-s 

RAA#1 

1.0/0.35 

29 

60 
49 

1.80E-04 

2.75E-02 

6.31E-05 

9.62E-03 

RAA#2 

1.0/0.35 

29 

60 
49 

1.80E-04 

6.31E-05 

RAA#3 

1.0/0.35 

29 

60 
49 

1.80E-04 

6.31E-05 

(1) Particle size multiplier represents the PM10 fraction of the TSP load. For TSP, k = 1.0. For PM10, k = 0.35. 

RAA#4 

1.0/0.35 

28 

60 
49 

1.74E-04 

6.09E-05 

(2) Values were obtained from "Remedial Investigation Report for 18 Solid Waste Management Units, Cannon AFB, Clovis, NM" 

(Woodward-Clyde Consultants, 1992). 

(3) Emission factors calculated using Equation 19-9. RAA #1 emission factors were also converted to g/m-s, since RAA #1 was modeled a£ 

a line source in the Fugitive Dust Model, by multiplying by the approximate width of the RAA #1 (152.4 m). 
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Table 19~15 

FUGITIVE DUST MODEL (FDM) INPUT PARAMETERS AND RESULTS 

BASELINE SCENARIO 

Units RAA#1 

Particulate Emission Factors (1) 

TSP g/m2-s l.SOE-04 

g/m-s 2.75E-02 

PM10 g/m2-s 6.31E-05 

g/m-s 9.62E-03 

Other Input Parameters 

Modeling Time (2) minutes 525,600 

Swface roughness height (3) em 11.4/370 

Particulate density (4) g/cm3 1.78 

Source type (5) line 

Length (6) m 1402 

Width (6) m 152.4 

Swfacearea m2 213677 

Wmd speed (7) m/sec 2.5 

Turner stability class (7) F 

Mixing height (7) m 100 

Ambient temperature degK 293 

Results 
Onsite ambient PM1 0 ug/m3 1225.8 

Offsite TSP deposition rate ug/m2-s 1.66 

Offsite ambient PM10 ug/m3 0.71 

Notes: 

(1) Particulate emission factors were obtained from Table 19-14. 

(2) Modeling time was assumed equivalent to 1 year. 

(3) Value of 11.4 used for modeling onsite, 370 for modeling off site. 

RAA#2 

l.SOE-04 

6.31E-05 

525,600 

11.4/370 

1.78 

area 

7.6 

7.6 

58 

2.5 

F 
100 

293 

68.1 
0.0006 
0.024 

RAA#3 

1.80E-04 

6.31E-05 

525,600 

11.4/370 

1.78 

area 

12.2 

12.2 

149 

2.5 

F 
100 

293 

163.4 
0.002 
0.068 

RAA#4 

1.74E-04 

6.09E-05 

525,600 

11.4/370 

1.78 

area 

27.4 

21.3 

585 

2.5 

F 
100 

293 

357.5 
0.0003 
0.022 

(4) Particulate density assumed equal to soil density. Soil density was obtained from "Remedial Investigation Report 

for 18 Solid Waste Management Units, Cannon AFB, Clovis, NM" (Woodward-Clyde Consultants, 1992). 

(5) RAA #1 modeled as a line source since length is greater than 5 times the width. 

(6) Lengths and widths of RAAs are those of the sampling areas of investigation. 

RAA #1 encompasses many SWMUs, therefore these dimensions are much greater than the sum of the areas 

of the .individual SWMU s. 

(7) Wind speed. stability class, and mixing height chosen to simulate worst-case conditions. 



Table 19-16 

PARTICULATE EMISSIONS RESULTS 

BASELINE SCENARIO 
RAA#1 

Onsite Offsite 

Soil FDMPMIO Airborne Dust FDMTSP Soil 

Concentration (1) Concentration (2) Concentration (3) Deposition Rate (4) Concentration (5) 

Chemical of Concern (mg/kg) (ug/m3) (mg/m3) (ug/m2/s) (mg/kg) 

Metals 

Arsenic 4.1E+00 1.2E+03 5.0E-06 1.7E+OO 8.4E-01 

Barium 3.1E+02 1.2E+03 3.8E-04 1.7E+OO 6.4E+01 

Chromium 8.9E+00 1.2E+03 l.lE-05 1.7E+00 1.8E+OO 

Lead l.lE+Ol 1.2E+03 1.4E-05 1.7E+OO 2.3E+OO 

Nickel 7.5E+OO 1.2E+03 9.2E-06 1.7E+00 1.5E+00 

Silver 5.8E+OO 1.2E+03 7.1E-06 1.7E+OO 1.2E+OO 

Notes: 

(1) Onsite soil concentrations were obtained from Table 19-9. 

(2) Onsite ambient PM1 0 concentrations were calculated using the FDM at an assumed distance of one meter beyond the RAA boundary. 

(3) Onsite airborne dust concentrations were calculated from the onsite soil concentrations using Equation 19-10. 

FDM PM10 

Concentration (6) 

(ug/m3) 

?.lE-01 

7.1E-01 

7.1E-01 

7.1E-01 

7.1E-01 

?.lE-01 

Airborne Dust 

Concentration (7) 
(mg/m3) 

2.9E-09 

2.2E-07 

6.3E-09 

S.OE-09 

5.3E-09 

4.1E-09 

(4) Offsite TSP deposition rates were calculated using the FDM; the receptor location giving rise to the greatest deposition rate was selected for purposes of conservatism. 

(5) Offsite soil concentrations were calculated from the TSP deposition rate using Equation 19-11. . 

(6) Offsite PMlO concentrations were calculated using the FDM; the receptor location giving rise to the greatest PMlO concentration was selected for purposes of conservatism. 

(7) Offsite airborne dust concentrations were calculated from the onsite soil exposure concentration using Equation 19-12. 



Table 19-17 

PARTICULATE EMISSIONS RESULTS 

BASELINE SCENARIO 
RAA#2 

Onsite Offsite 

Chemical of Concern 

Metals 
Barium 

Nickel 

Vanadium 

Notes: 

Soil 
Concentration (1) 

(mg/kg) 

7.7E+02 

7.9E-t00 

1.5E+01 

FDMPMlO 

Concentration (2) 

(ug/m3) 

6.8E+01 

6.8E+01 

6.8E+01 

(1) Onsite soil concentrations were obtained from Table 19-9. 

Dust 

Concentration (3) 

(mg/m3) 

5.2E-05 

5.4E-07 

9.9E-07 

FDMTSP 

Deposition Rate ( 4) 

(ug/m2/s) 

6.0E-04 

6.0E-04 

6.0E-04 

Soil 

Concentration (5) 

(mg/kg) 

5.7E-02 

5.9E-04 

l.lE-03 

(2) Onsite ambient PMlO concentrations were calculated using the FDM at an assumed distance of one meter beyond the RAA boundary. 

(3) Onsite airborne dust concentrations were calculated from the onsite soil concentrations using Equation 19-10. 

FDMPMlO 

Concentration (6) 

(ug/m3) 

2.4E-02 

2.4E-02 

2.4E-02 

Dust 

Concentration (7) 

(mg/m3) 

1.8E-08 

1.9E-10 

3.5E-10 

(4) Offsite TSP deposition rates were calculated using the FDM; the receptor location giving rise to the greatest deposition rate was selected for purposes of conservatism. 

(5) Offsite soil concentrations were calculated from the TSP deposition rate using Equation 19-11. 

(6) Offsite PM10 concentrations were calculated using the FDM; the receptor location giving rise to the greatest PMlO concentration was selected for purposes of conservatism. 

(7) Offsite airborne dust concentrations were calculated from the onsite soil exposure concentration using Equation 19-12. 



Table 19-18 

PARTICULATE EMISSIONS RESULTS 

BASELINE SCENARIO 

RAA#3 

On site Off site 

Soil FDMPMlO Dust FDMTSP Soil 

Concentration (1) Concentration (2) Concentration (3) · Deposition Rate (4) Concentration (5) 

Chemical of Concern (mg/kg) (ug/m3) (mg/m3) (ug/m2/s) (mg/kg) 

Metals 

Barium 7.5E+02 1.6E+02 1.2E-04 2.0E-03 1.8E-01 

Berylliiun 6.1E-01 1.6E+02 l.OE-07 2.0E-03 l.SE-04 

Lead 1.4E+Ol 1.6E+02 2.4E-06 2.0E-03 3.6E-03 

Manganese 1.5E+02 1.6E+02 2.4E-05 2.0E-03 3.7E-02 

Nickel 9.2E+OO 1.6E+02 l.SE-06 2.0E-03 2.3E-03 

Silver 3.4E+OO 1.6E+02 5.6E-07 2.0E-03 8.4E-04 

Zinc 1.4E+02 1.6E+02 2.2E-05 2.0E-03 3.4E-02 

Notes: 

(1) Onsite soil cOncentrations were obtained from Table 19-9. 

(2) Onsite ambient PMlO concentrations were calculated using the FDM at an assumed distance of one meter beyond the RAA boundary. 

(3) Onsite airborne dust concentrations were calculated from the onsite soil concentrations using Equation 19-10. 

FDMPMlO 

Concentration (6) 

(ug/m3) 

6.8E-02 

6.8E-02 

6.8E-02 

6.8E-02 

6.8E-02 

6.8E-02 

6.8E-02 

Dust 

Concentration (7) 

(mg/m3) 

5.1E-08 

4.1E-11 

9.8E-10 

l.OE-08 

6.3E-10 

2.3E-10 

9.3E-09 

(4) Offsite TSP deposition rates were calculated using the FDM; the receptor location giving rise to the greatest deposition rate was selected for purposes of conservatism. 

(5) Offsite soil concentrations were calculated from the TSP deposition rate using Equation 19-11. 

(6) Offsite PM10 concentrations were calculated using the FDM; the receptor location giving rise to the greatest PMlO concentration was selected for purposes of conservatism. 

(7) Offsite airborne dust concentrations were calculated from the onsite soil exposure concentration using Equation 19-12. 



Table 19-19 

PARTICULATE EMISSIONS RESULTS 

BASELINE SCENARIO 

RAA#4 

Onsite Off site 

Chemical of Concern 

Metals 

Nickel 

Notes: 

Soil 

Concentration (1) 

(mg/kg) 

7.6E+00 

FDMPMIO 

Concentration (2) 

(ug/m3) 

3.6E+02 

(1) Onsite soil concentrations were obtained from Table 19-9. 

Dust FDMTSP Soil 

Concentration (3) Deposition Rate (4) Concentration (5) 

(mg/m3) (ug/rrll/s) (mg/kg) 

2.7E-06 3.0E-04 2.8E-04 

(2) Onsite ambient PM 10 concentrations were calculated using the FDM at an assumed distance of one meter beyond the RAA boundary. 

(3) Onsite airborne dust concentrations were calculated from the onsite soil concentrations using Equation 19-10. 

FDM PMIO 

Concentration (6) 

(ug/m3) 

2.2E-02 

Dust 

Concentration (7) 

(mg/m3) 

1.7E-10 

(4) Offsite TSP deposition rates were calculated using the FDM; the receptor location giving rise to the greatest deposition rate was selected for purposes of conservatism. 

(5) Offsite soil concentrations were calculated from the TSP deposition rate using Equation 19-11. 

(6) Offsite PMlO concentrations were calculated using the FDM; the receptor location giving rise to the greatest PMlO concentration was selected for purposes of conservatism. 

(7) Offsite airborne dust.concentrations were calculated from the onsite soil exposure concentration using Equation 19-12. 



Table 19-20 

EXPOSURE POINT CONCENTRATIONS 

BASELINE SCENARIO 
RAA#l 

Onsite Exposure 

Soil Vapor Dust 

Concentration (1) Concentration (2) Concentration (3) 

Chemical of Concern (mglkg) (mg/m3) (mg!m3) 

BTEX 

Toluene 4.3E-02 2.2E-04 ND(6) 

Xylenes 5.2E-02 2.2E-04 ND 

Non-BTEX TCL VOCs 

1,1,1-Trichloroethane S.OE-03 8.3E-05 ND 

Acetone 2.5E-01 4.2E-03 ND 

Methylene Chloride 6.0E-03 1.5E-04 ND 

Tetrachloroethene 1.4E-02 1.6E-04 ND 

Metals 

Arsenic 4.1E+OO ND 5.0E-06 

Barium 3.1E+02 ND 3.8E-04 

Chromium 8.9E+OO ND l.lE-05 

Lead 1.1E+{)1 ND 1.4E-05 

Nickel 7.5E+OO ND 9.2E-06 

Silver 5.8E+OO ND 7.1E-06 

Notes: 

(1) Onsite soil concenlralions are obtained from Table 19-9. 

(2) Onsite ambient air vapor concentrations are obtained from Table 19-13. 

(3) Onsite airborne dust concentrations are obtained from Table 19-16. 

(4) Offsite soil concentrations are obtained from Table 19-16. 

(5) Off site airborne dust concentralions are obtained from Table 19-16. 

(6) ND represents "not determined;" these concentrations were assumed to be negligible. 

Soil 
Concentration (4) 

(mg/kg) 

ND 

ND 

ND 

ND 

ND 

ND 

8.4E-01 

6.4E+{)1 

1.8E+OO 

2.3E+OO 

1.5E+OO 

1.2E+OO 

Offsite Ex2osure 

Vapor Dust 

Concentration Concentration (5) 

(mg!m3) (mg!m3) 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND 2.9E-09 

ND 2.2E-07 

ND 6.3E-09 

ND S.OE-09 

ND 5.3E-09 

ND 4.1E-09 



Table 19-21 

EXPOSURE POINT CONCENTRATIONS 

BASELINE SCENARIO 
RAA#2 

Chemical of Concern 

BTEX 

Toluene 

Ethyl benzene 

Xylenes 

Non-BTEX TCL VOCs 

Acetone 

Methylene Chloride 

Metals 

Barium 

Nickel 

Vanadium 

Notes: 

Soil 

Concentration (1) 

(mg/kg) 

1.2E+OO 

4.2E+OO 

3.2E+01 

l.lE-01 

l.SE-01 

7.7E+02 

7.9E+OO 

1.5E+01 

(1) Onsite soil concentrations are obtained from Table 19-9. 

Onsite Exposure 

Vapor 

Concentration (2) 

(mg/m3) 

3.6E-03 

6.7E-03 

S.OE-02 

l.lE-03 

2.2E-03 

NO 

NO 

NO 

(2) Onsite ambient air vapor concentrations are obtained from Table 19-13. 

(3) Onsite airborne dust concentrations are obtained from Table 19-17. 

(4) Offsite soil concentrations are obtained from Table 19-17. 

(5) Offsite airborne dust concentrations are obtained from Table 19-17. 

Dust 

Concentration (3) 

(mg/m3) 

ND(6) 

ND 

NO 

ND 

ND 

5.2E-05 

5.4E-07 

9.9E-07 

(6) ND represents "not determined;" these concentrations were assumed to be negligible. 

Soil 

Concentration (4) 

(mg/kg) 

ND 

ND 

NO 

NO 

NO 

5.7E-02 

5.9E-04 

l.lE-03 

Offsite Ex~sure 

Vapor 

Concentration 

(mg/m3) 

ND 
NO 

NO 

NO 

ND 

NO 

NO 

NO 

Dust 

Concentration (5) 

(mg/m3) 

ND 

NO 

NO 

ND 

ND 

1.8E-08 

1.9E-10 

3.5E-10 



Table 19-22 

EXPOSURE POINT CONCENTRATIONS 

BASELINE SCENARIO 
RAA#3 

Onsite Exposure 

Soil Vapor 

Concentration (1) Concentration 

Chemical of Concern (mg/kg) (mg/m3) 

Metals 
Barium 7.5E+02 ND(S) 

Beryllium 6.1E-01 ND 

Lead 1.4E+01 ND 

Manganese 1.5E+02 ND 

Nickel 9.2E+OO ND 

Silver 3.4E+OO ND 

Zinc 1.4E+02 ND 

Notes: 

(1) Onsite soil concentrations are obtained from Table 19-9. 

(2) Onsite airborne dust concentrations are obtained from Table 19-18. 

(3) Offsite soil concentrations are obtained from Table 19-18. 

(4) Offsite airborne dust concentrations are obtained from Table 19-18. 

Dust 

Concentration (2) 

(mg/m3) 

1.2E-04 

1.0E-07 

2.4E-06 

2.4E-05 

1.5E-06 

5.6E-07 

2.2E-05 

(5) ND represents "not detennined;" these concentrations were assumed to be negligible. 

Soil 

Concentration (3) 

(mg/kg) 

1.8E-01 

1.5E-04 

3.6E-03 

3.7E-02 

2.3E-03 

8.4E-04 

3.4E-02 

Off site Exposure 

Vapor Dust 

Concentration Concentration ( 4) 

(mg/m3) (mg/m3) 

ND 5.1E-08 

ND 4.1E-11 

ND 9.8E-10 

ND l.OE-08 

ND 6.3E-10 

ND 2.3E-10 

ND 9.3E-09 



Table 19-23 

EXPOSURE POINT CONCENTRATIONS 

BASELINE SCENARIO 
RAA#4 

Chemical of Concern 

Metals 

Nickel 

Notes: 

Soil 
Concentration (1) 

(mg,lkg) 

7.6E+OO 

(1) Onsite soil concentrations are obtained from Table 19-9. 

Onsite ExE2sure 
Vapor 

Concentration 

(mg/m3) 

ND(5) 

(2) Onsite airborne dust concentrations are obtained from Table 19-19. 

(3) Offsite soil concentrations are obtained from Table 19-19. 

(4) Offsite airborne dust concentrations are obtained from Table 19-19. 

Dust 
Concentration (2) 

(mg/m3) 

2.7E-06 

(5) ND represents "not determined;" these concentrations were assumed to be negligible. 

Soil 
Concentration (3) 

(mg,lkg) 

2.8E-04 

Offsite ExE2sure 
Vapor Dust 

Concentration Concentration (4) 

(mg/m3) (mg/m3) 

ND 1.7E-10 



! I 

Table 19·24 

EXPOSURE ASSUMPTIONS 
BASELUNESCENAJUO 

Receptors 

Onaila Offsite Offsila 

Panmeter(l) Units Adult Worker Resident Adult Sensitive 

Eltpooure Pathways SoilinacJtion Soilln&estion Soillncestion 

Dermal Absorption Dermal Absorption Dermal Absorption 

Inhalation or vapors 
Inhalation or dUllS Inhalation or dUllS Inhalation of dusts 

Bodywei&ht 70 70 IS 

Soil lnll!!stion Pathwa~ 
In&eation RallO maaoil/day so 100 200 

FractiOillnpated ('2} unitleu 1 1 1 

Eltpooure Frequency days/year 250 350 350 

Eltpooure Duration years 25 30 6 

A veraama Time (3) 

Can:inoaer>J days 25550 25550 25550 

Noncarcinoaer>J days 9125 10950 2190 

Dermal Abtotl!tion Pathwa~ 
Skin Surface Azea Available (4) cm2/event 5800 5800 2295 

Soil to Skin Adherence FIC!Dr (S) mr/cm2 0.6 0.6 0.6 

Skin Absorption Factor (6) 

VOCs unilless 0.1 0.1 0.1 

Inoraanics unilleu 0.01 0.01 0.01 

Eltpooure Frequency (7) even!J/year 250 350 350 

Eltpooure Duration (7) years 25 30 6 

Avera&in& Time (3) 

Can:inoaer>J days 25550 25550 25550 

Noncarcinoaer>J days 9125 10950 2190 

Val!!!!: Inhalation Pathwa~ 
Inhalation Rate (8) m3/br 2.5 0.83 0.83 (9) 

Eltpooure Time (8) bourtlday 8 24 24 

Eltpooure Frequency days/year 250 350 350 

Eltpooure Duration years 25 30 6 

A veraain& Time (3) 

Can:inoaer>J days 25550 25550 25550 

Noncarcinoaer>J days 9125 10950 2190 

Dust Inhalation Pathwa~ 

lnhalatiOil RallO (8) m3/br 2.5 0.83 0.83 (9) 

Eltpooure Time (8) hours/day 8 24 24 

Eltpooure Frequency days/year 250 350 350 

Eltpooure Duration years 25 30 6 

Averaama Time (3) 

Can:inoaer>J days 25550 25550 25550 

Noncarcinoaer>J days 9125 10950 2190 

No1111: 
(1) Unleoa olberwioo IIOIOd, vab'"' Cor ponmeton oblaillod from "Riil< Aaeamolll Guidanao Cor Superfwld (RAGS), Volume 1: 

Humm Health Evalualioa Manual, Supplememal Guidanal, SW!dard DoCau.ll Eltpooure Factor~" (USEPA, 1991) 

(2) Values obtaillod fnm "RAGS, Volume 1: Human Health EvaluatiOil Manual, Part A" (FJ'A, 1989d) 

Value auumed applic:ablo tD both adults llld children. 

(3) Accordina 1D "RAGS, Volume 1: Human Heabb Evaluation Manual, Part A" (USEP A, 1989d}, Averaain& Time (AT) is defined 

u the period over whicheapooure is averapd. For carcinoaena, AT is 70 yean x 365 days per year, ~ntin& a lifetime 

expooure. For noocan:iaop111, AT ia the expooure duration x 365 days per year. 

(4) Valua obtaillod fnm "Donual Eltpooure AaeiiiiDOill: Principals IIIII Application~, !nlllrim Report" (USEPA, 1992). 

(S} Values obtaillod from "Remedial lnvati&atioa Report Cor 18 Solid Wute Manapment Units, Cannon Air Force Due, 

Oovis, NM" (Woodward-Oyde Colll\lltants, 1992). 

(6) Values obtained fnm Tablo 19-25. 

(7) Recommended valua not located in source~. Values uaumed equivalcmt ID values Cor SoiliDpation Pathway. 

(8) Inhalation ra1ea equivalont ID 20m3 per 8-bour workin& day Cor onsila worken and 20m3 per 24-bour day Cor offsila receptors. 

(9) Soura~ from which value wu obtained did DO!IIalll whether value wu appticablo ID adults ooiy or adults and children. Therefore. 

value uaumed applic:ablo ID adults and c:hildren. 



Table 19-25 

CHEMICAL-SPECIFIC EXPOSURE ASSUMPTIONS 

Chemical of Concern 

BTEX 

Non-BTEX TCL VOCs 

Metals 

Notes: 

Bio

Availability 

1.0 

1.0 

1.0 

Inhalation 

Retention 

1.0 

1.0 

1.0 

Skin Absorption 

Factor (1) 

0.1 

0.1 

0.01 

(1) Values obtained from "Dermal Exposure Assessment: Principals and Applications, 

Interim Report (EPA, 1992). 



Chemical of Concern 

BTEX 

Toluene 

Xylenes 

Non-BTEX TCL VOCs 

1,1,1-Trichloroethane 

Acetone 

Methylene Chloride 

Tetrachloroethene 

Metals 

Arsenic 

Barium 

Chromium 

Lead 

Nickel 

Silver 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (I) 

(mg/kg/day) 

7.5E-09 

9.1E-09 

l.4E-09 

4.4E-08 

l.OE-09 

2.4E-09 

7.2E-07 

5.4E-05 

l.6E-06 

2.0E-06 

l.3E-06 

1.0E-06 

Noncarcinogenic 

Dose (I) 

(mg/kg/day) 

2.1E-08 

2.5E-08 

3.9E-09 

1.2E-07 

2.9E-09 

6.8E-09 

2.0E-06 

l.SE-04 

4.4E-06 

5.5E-06 

3.7E-06 

2.8E-06 

Table 19-26 

CALCUL.A TED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 
RAA#l 

ONSITE WORKER 

Dermal Absorption Pathway 

Carcinogenic 

Dose (2) 

(mg/kg/day) 

5.2E-08 

6.3E-08 

9.7E-09 

3.0E-07 

7.3E-09 

l.7E-08 

5.0E-07 

3.8E-05 

l.lE-06 

1.4E-06 

9.1E-07 

7.1E-07 

Noncarcinogenic 

Dose (2) 

(mg/kg/day) 

J.5E-07 

J.SE-07 

2.7E-08 

8.5E-07 

2.0E-08 

4.8E-08 

1.4E-06 

l.lE-04 

3.0E-06 

3.8E-06 

2.6E-06 

2.0E-06 

Vapor Inhalation Pathway 

Carcinogenic 

Dose (3) 

(mg/kg/day) 

J.5E-05 

J.6E-05 

S.SE-06 

3.0E-04 

I. IE-05 

J.JE-05 

ND 

ND 

ND 

ND 

ND 

ND 

Noncarcinogenic 

Dose (3) 

(mg/kg!day) 

4.3E-05 

4.4E-05 

1.6E-05 . 

8.3E-04 

3.0E-05 

3.1E-05 

ND 

ND 

ND 

ND 

ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mg/kg/day) 

ND (5) 

ND 

ND 

ND 

ND 

ND 

3.5E-07 

2.7E-05 

7.6E-07 

9.7E-07 

6.4E-07 

5.0E-07 

Noncarcinogenic 

Dose (4) 

(mg/kg/day) 

ND 

ND 

ND 

ND 

ND 

ND 

9.8E-07 

7.5E-05 

2.1E-06 

2.7E-06 

l.SE-06 

l.4E-06 

(l) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-20. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-20. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-20. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4} Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-20. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5} ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 

Arsenic 

Bariwn 

Chromiwn 

Lead 

Nickel 

Silver 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (I) 

(mglkg/day) 

4.9E-07 

3.8E-05 

l.lE-06 

1.4E-06 

9.0E-07 

7.0E-07 

Noncarcinogenic 

Dose (1) 

(mg/kg/day) 

1.2E-06 

8.8E-05 

2.5E-06 

3.2E-06 

2.1E-06 

1.6E-06 

Table 19-27 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 

RAA#l 

OFFSITE RESIDENTIAL RECEJ.YfOR 

Dermal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic 

Dose (2) 

(mg/kg/day) 

l.7E-07 

1.3E-05 

3.7E-07 

4.7E-07 

3.1E-07 

2.4E-07 

Noncarcinogenic 

Dose (2) 

(mg/kg!day) 

4.0E-07 

3.0E-05 

8.7E-07 

l.lE-06 

7.3E-07 

5.7E-07 

Carcinogenic 

Dose (3) 

(mg/kg!day) 

ND (5) 

ND 

ND 

ND 

ND 

ND 

Noncarcinogenic 

Dose (3) 

(mg/kg!day) 

ND 

ND 

ND 

ND 

ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mg/kg/day) 

3.4E-10 

2.6E-08 

7.4E-10 

9.4E-10 

6.2E-10 

4.8E-10 

Noncarcinogenic 

Dose (4) 

(mg/kg/day) 

7.9E-10 

6.0E-08 

1.7E-09 

2.2E-09 

t.SE-09 

l.lE-09 

(I) Dose calculated using Equation 19-13. Offsite soil concentrations were obtained from Table 19-20. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Offsite soil concentrations were obtained from Table 19-20. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Offsite vapor concentrations were obtained from Table 19-20. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Offsite dust concentrations were obtained from Table 19-20. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 

Arsenic 

Barium 

Chromium 

Lead 

Nickel 

Silver 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (I) 

(mglkg/day) 

9.2E-07 

7.0E-05 

2.0E-06 

2.5E-06 

1.7E-06 

l.3E-06 

Noncarcinogenic 

Dose (I) 

(mglkg/day) 

l.IE-05 

8.2E-04 

2.3E-05 

3.0E-05 

2.0E-05 

1.5E-05 

Table 19-28 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 

RAA#l 

OFFSITE SENSITIVE RECEJYfOR 

Dermal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic 

Dose (2) 

(mglkg/day) 

6.3E-08 

4.8E-06 

1.4E-07 

l.7E-07 

1.2E-07 

9.0E-08 

Noncarcinogenic 

Dose (2) 

(mglkg/day) 

7.4E-07 

5.6E-05 

1.6E-06 

2.0E-06 

l.4E-06 

l.OE-06 

Carcinogenic 

Dose (3) 

(mglkg/day) 

ND (5) 

ND 

ND 

ND 

ND 

ND 

Noncarcinogenic 

Dose (3) 

(mglkg/day) 

ND 

ND 

ND 

ND 

ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mglkg/day) 

3.21!-10 

2.41!-08 

6.9E-10 

8.7E-10 

5.8E-10 

4.5E-10 

Noncarcinogenic 

Dose (4) 

(mglkg/day) 

3.7E-09 

2.8E-07 

8.0E-09 

l.OE-08 

6.8E-09 

5.2E-09 

(1) Dose calculated using Equation 19-13. Offsite soil concentrations were obtained from Table 19-20. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Offsite soil concentrations were obtained from Table 19-20. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Offsite vapor concentrations were obtained from Table 19-20. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Offsite dust concentrations were obtained from Table 19-20. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

BTEX 

Toluene 

Elhylbenzene 

Xyleiles 

Non-BTEX TCL VOCs 

Acetone 

Methylene Chloride 

Metals 

Barium 

Nickel 

Vanadium 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (I) 

(mg/kg/day) 

2.1E-07 

7.3E-07 

5.6E-06 

1.9E-08 

2.6E-08 

1.3E-04 

1.4E-06 

2.6E-06 

Noncarcinogenic 

Dose (I) 

(mg/kg/day) 

5.9E-07 

2.JE-06 

1.6E-05 

5.4E-08 

7.3E-08 

3.8E-04 

3.9E-06 

7.1E-06 

Table 19-29 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 

RAA#2 

ONSITE WORKER 

Dermal Absorption Pathway 

Carcinogenic 

Dose (2) 

(mg/kg/day) 

J.SE-06 

S.IE-06 

3.9E-05 

1.3E-07 

l.SE-07 

9.3E-OS 

9.6E-07 

l.SE-06 

Noncarcinogenic 

Dose (2) 

(mglkg/day) 

4.1E-06 

1.4E-05 

J.JE-04 

3.7E-07 

5.JE-07 

2.6E-04 

2.7E-06 

5.0E-06 

Vapor Inhalation Pathway 

Carcinogenic 

Dose (3) 

(mglkglday) 

2.5E-04 

4.6E-04 

5.6E-03 

7.6E-OS 

1.6E-04 

ND 

ND 

ND 

Noncarcinogenic 

Dose (3) 

(mglkg/day) 

7.0E-04 

1.3E-03 

1.6E-02 

2.JE-04 

4.4E-04 

ND 

ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mg/kglday) 

ND (S) 

ND 

ND 

ND 

ND 

3.7E-06 

3.8E-08 

7.0E-08 

Noncarcinogenic 

Dose (4) 

(mg/kg/day) 

ND 

ND 

ND 

ND 

ND 

l.OE-05 

J.IE-07 

1.9E-07 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-21. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-21. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-21. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-21. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 

Bllrium 

Nickel 

Vanadium 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (I) 

(mg/kg!day) 

3.3E-08 

3.4E-10 

6.4E-10 

Noncarcinogenic 

Dose (1) 

(mg/kg!day) 

7.8E-08 

S.OE-10 

1.5E.-09 

Table 19-30 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 

RAA#2 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic 

Dose (2) 

(mglkg/day) 

l.2E-08 

1.2£..10 

2.2E-JO 

Noncarcinogenic 

Dose (2) 

(mg!kg/day) 

2.7E-08 

2.8E-10 

5.2E-10 

Carcinogenic 

Dose (3) 

(mg/kg/day) 

ND(5) 

ND 

ND 

Noncarcinogenic 

Dose (3) 

(mg!kg!day) 

ND 

ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose(4) 

(mg/kg/day) 

2.2E-09 

2.2E-ll 

4.1E-JI 

Noncarcinogenic 

Dose (4) 

(mg/kg!day) 

5.0E-09 

5.2E-11 

9.6E-11 

(I) Dose calculated using Equation 19-13. Off site soil concentrations were obtained from Table 19-21. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Offsite soil concentrations were obtained from Tablel9-21. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Off site vapor concentrations were obtained from Table 19-21. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Offsite dust concentrations were obtained from Table 19-21. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(S) ND represents "not determined;" these doses were assumed to be negligible. 



Soil Ingestion Pathway 

Carcinogenic Noncarcinogenic 

Dose (1) Dose (1) 

Chemical of Concern (mglkg/day) (mg!lcg/day) 

Metals 

Barium 6.2E-08 7.3E-07 

Nickel 6.4E-10 7.5E-09 

Vanadium 1.2E-09 1.4E-08 

Notes: 

Table 19-31 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 
RAA#2 

OFFSITE SENSITIVE RECEPTOR 

Dermal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose (2) Dose (2) Dose (3) Dose (3) 

(mg!lcg/day) (mg!lcglday) (mg/lcglday) (mg!lcglday) 

4.3E-09 S.OE-08 ND(5) ND 

4.4E-11 5.2E-10 ND ND 

8.2E-11 9.6E-10 ND ND 

Dust Inhalation Pathway 

Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mg/lcg!day) (mg!lcglday) 

2.0E-09 2.4E-08 

2.IE-II 2.4E-10 

3.8E-ll 4.5E-IO 

(I) Dose calculated using Equation 19-13. Offsite soil concentrations were obtained from Table 19-21. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Offsite soil concentrations were obtained from Table 19-21. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Offsite vapor concentrations were obtained from Table 19-21. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Offsite dust concentrations were obtained from Table 19-21. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 
Barium 

Beryllium 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (I) 

(mglkglday) 

l.3E-04 

l.lE-07 

2.5E-06 

2.6E-05 

l.6E-06 

5.9E-07 

2.4E-05 

Noncarcinogenic 

Dose (I) 

(mglkglday) 

3.7E-04 

3.0E-07 

7.0E-06 

7.3E-05 

4.5E-06 

l.7E-06 

6.7E-05 

Table 19-32 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 
RAA#3 

ONSITE WORKER 

Dermal Absorption Pathway 

Carcinogenic 

Dose (2) 

(mglkglday) 

9.1E-05 

7.4E-08 

l.SE-06 

l.SE-05 

l.IE-06 

4.1E-07 

1.7E-05 

Noncarcinogenic 

Dose (2) 

(mglkglday) 

2.5E-04 

2.1E-07 

4.9E-06 

5.1E-05 

3.1E-06 

l.2E-06 

4.7E-05 

Vapor lnhaiation Pathway 

Carcinogenic 

Dose (3) 

(mglkglday) 

ND(S) 

ND 

ND 

ND 

ND 

ND 

ND 

Noncarcinogenic 

Dose (3) 

(mglkglday) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mglkglday) 

8.5E-06 

7.0E-09 

l.6E-07 

1.7E-06 

I.IE-07 

3.9E-08 

1.6E-06 

Noncarcinogenic 

Dose (4) 

(mglkglday) 

2.4E-05 

2.0E-08 

4.6E-07 

4.7E-06 

2.9E-07 

1.1 E-07 

4.4E-06 

(I) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-22. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-22. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-22. Receptor-specific exposure assumptions were obtained from Table I 9-24. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-22. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 

Barium 

Beryllium 

Lead 
Manganese 

Nickel 

Silver 

Zinc 

Notes: 

Soil Ingestion Pathway 

Carcinogenic Noncarcinogenic 

Dose (I) Dose (I) 

(mglkg/day) (mglkg/day) 

l.lE-07 2.5E-07 

8.9E-ll 2.1E-10 

2.IE-09 4.9E-09 

2.2E-08 5.0E-08 

1.3E-09 3.1E-09 

4.9E-10 1.2E-09 

2.0E-08 4.6E-08 

Table 19-33 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 
RAA#3 

OFFSITE RESIDENTIAL RECEPTOR 

Dennal Absorption Pathway Vapor Inhalation .Pathway 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose (2) Dose (2) Dose (3) Dose (3) 

(mglkg/day) (mglkg/day) (mglkg/day) (mglkg/day) 

3.8E-08 8.8E-08 ND(5) ND 

3.1E-11 7.2E-ll ND ND 

7.3E-10 1.7E-09 ND ND 

7.5E-09 1.8E-08 ND ND 

4.7E-IO l.IE-09 ND ND 

1.7E-10 4.0E-10 ND ND 

6.9E-09 1.6E-08 ND ND 

Dust Inhalation Pathway 

Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mglkg/day) (mglkg/day) 

6.0E-09 1.4E-08 

4.9E-12 I. IE-II 

I.IE-10 2.7E-IO 

1.2E-09 2.8E-09 

7.3E-Il 1.7E-IO 

2.7E-11 6.3E-11 

I.IE-09 2.5E-09 

(I) Dose calculated using Equation 19-13. Offsite soil concentrations were obtained from Table 19-22. Receptor and chemical-specific exposure assumptions were obtained from Tables19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Off site soil concentrations were obtained from Table 19-22. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Offsite vapor concentrations were obtained from Table 19-22. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Off site dust concentrations were obtained from Table 19-22. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5) ND represents "not detennined;" these doses were assumed to be negligible. 



Soil Ingestion Pathway 

Carcinogenic Noncarcinogenic 

Dose (l) Dose (1) 

Chemical of Concern (mglkglday) (mglkglday) 

Metals 

Barium 2.0E-07 2.4E-06 

Beryllium l.?E-10 1.9E-09 

Lead 3.9E-09 4.6E-08 

Manganese 4.0E-08 4.7E-07 

Nickel 2.5E-09 2.9E-08 

Silver 9.2E-10 l.lE-08 

Zinc 3.7E-08 4.3E-07 

Notes: 

Table 19-34 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 

RAA#3 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose (2) Dose (2) Dose (3) Dose (3) 

(mglkglday) (mglkglday) (mglkglday) (mglkglday) 

l.4E-08 1.6E-07 ND(5) ND 

l.lE-11 l.3E-l0 NO ND 

2.7E-l0 3.1E-09 NO ND 

2.8E-09 3.2E-08 ND ND 

l.7E-l0 2.0E-09 ND ND 

6.4E-ll 7.4E-l0 ND ND 

2.6E-09 3.0E-08 NO ND 

Dust Inhalation Pathway 

Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mglkg/day) (mglkglday) 

5.6E-09 6.5E-08 

4.5E-12 5.3E-ll 

l.IE-10 l.3E-09 

1.1 E-09 l.3E-08 

6.9E-ll S.OE-10 

2.5E-Il 3.0E-IO 

l.OE-09 1.2E-08 

(1) Dose calculated using Equation 19-13. Offsite soil concentrations were obtained from Table 19-22. Receptor and chemical-specific exposure assumptions were obtained from Tahles 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Offsite soil concentrations were obtained from Table 19-22. Receptor and chemical-specific exposure assumptions were obtained from Tahles 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Off site vapor concentrations were obtained from Tahle 19-22. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Off site dust concentrations were obtained from Tahle 19-22. Receptor-specific exposure assumptions were obtained from Tahle 19-24. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 

Nickel 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (I) 

(mg/kg/day) 

1.3E-06 

Noncarcinogenic 

Dose (I) 

(mg!kglday) 

3.7E-06 

Table 19-35 

CALCULATED DOSES FOR ALL PATI-IW A YS 

BASELINE SCENARIO 
RAA#4 

ONSITE WORKER 

Dermal Absorption Pathway 

Carcinogenic 

Dose (2) 

(mg!kglday) 

9.2E-07 

Noncarcinogenic 

Dose (2) 

(mg!kglday) 

2.6E-06 

Vapor Inhalation Pathway 

Carcinogenic 

Dose (3) 

(mg!kglday) 

ND(S) 

Noncarcinogenic 

Dose (3) 

(mg!kglday) 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mg!kglday) 

1.9E-07 

Noncarcinogenic 

Dose (4) 

(mg!kglday) 

5.3E-07 

(I) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-23. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-23. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-23. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-23. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5) NO represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 

Nickel 

Notes: 

Soil Ingestion Pathway 

Carcinogenic Noncarcinogenic 

Dose (I) Dose (I) 

(mg!kglday) (mg!kglday) 

1.7E-10 3.9E-10 

Table 19-36 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 

RAA#4 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose (2) Dose (2) Dose (3) Dose (3) 

(mg!kglday) (mg!kglday) (mg!kglday) (mg!kglday) 

5.8E-11 1.3E-10 ND(5) ND 

Dust Inhalation Pathway 

Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mg/kg/day) (mg!kglday) 

2.0E-ll 4.6E-II 

(I) Dose calculated using Equation 19-13. Off site soil concentrations ~ere obtained from Table 19-23. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Offsite soil concentrations were obtained from Table 19-23. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Off site vapor concentrations were obtained from Table 19-23. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Offsite dust concentrations were obtained from Table 19-23. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 

Nickel 

Notes: 

Soil Ingestion Pathwax 

Carcinogenic Noncarcinogenic 

Dose (I) Dose (I) 

(mg/kglday) (mglkglday) 

3.1E-10 3.6E-09 

Table 19-37 

CALCULATED DOSES FOR ALL PATHWAYS 

BASELINE SCENARIO 

RAA#4 

OFFSITE SENSITIVE RECEPTOR 

Dennal Abso!Etion Pathwax V~or Inhalation Pathwax 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose (2) Dose (2) Dose (3) Dose (3) 

(mglkglday) (mg/kglday) (mg/kglday) (mglkglday) 

2.1E-Il 2.5E-10 ND (5) ND 

Dust Inhalation Pathwax 

Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mglkglday) (mglkglday) 

I.SE-11 2.1E-IO 

(I) Dose calculated using Equation 19-13. Off site soil concentrations were obtained from Table 19-23. Receptor and chemical-specific exposure assumptions were obtained from Table's 19-24 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Off site soil concentrations were obtained from Table 19-23. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-24 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Offsite vapor concentrations were obtained from Table 19-23. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(4) Dose calculated using Equation 19-16. Off site dust concentrations were obtained from Table 19-23. Receptor-specific exposure assumptions were obtained from Table 19-24. 

(5) ND represents "not detennined;" these doses were assumed to be negligible. 



Table 19-38 

THIBODEAUX-HWANG LAND TREATMENT MODEL INPUT PARAMETERS 

CONSTRUCTION SCENARIO 
RAA#l 

coc 

Parameta" Units Toluene Xylcnes 1,1,1-Trichloroethane Acetone Methylene Chloride Tetrachloroethene 

Dai (molcculw diffusivity) cm2/s 0.087 0.087 O.o78 0.124 0.101 

Tl (t.empcnture of diffusion coefficient) dcgC 25 25 25 25 25 

T2 (t.empcrllure of calculations) dcgC 25 25 25 25 25 

BD (soil bulk density) (1) glcm3 1.78 1.78 1.78 1.78 1.78 

SD (soil particle density) g/cm3 2.65 2.65 2.65 2.65 2.65 

m (moisture contellt) (2) by volume 0.149 0.149 0.149 0.149 0.149 

H (Hcmy's Law constant) abD-m3/g-molc 0.00668 0.00526 0.0172 0.000025 0.00319 

Kow ( octanol/wllla' partition coefficient) unilless 537.03 588.84 316.23 0.58 17.78 

a (solvent regression equation coefficient) unidess 0.894 0.894 0.894 0.894 0.894 

b (solvent regression equation coefficient) unidess 0.29 0.29 0.29 0.29 0.29 

PPMi (PPM of chemical in soil) (3) mg,\:g 0.043 0.052 0.008 0.25 0.006 

A (surf.:c wca of Risk Assessment Area) (4) cm2 1.71E+07 1.71E+07 1.71E+07 1.71E+07 1.71E+07 

Hp (depth of conllmlinated soil) ( 4) em 304.8 304.8 304.8 304.8 304.8 

T (time Ill which anissions we dc:tcrmined) sec 3600 3600 3600 3600 3600 

Notes: 

Un1ell Olbcrwisc nOicd, values for parameta"l obtained from "Air/Supcrfund National Technical Guidance SIUdy Series, Volume II, Estimation of Baseline Air Emissions at Superfund Sites" (USEPA, 1989). 

(1) Value obtained from "Rancdiallnvestigatioa Report for 18 Solid Waste Mmagcmcnt Units, Cannon Air Force Base, Qovis, NM" (Woodward-Clyde Consultants, 1992). 

(2) Value obtained from site-specific soil samples taken for this report. 

(3) Onsitc soil concentrlldons obtained from Table 19-9. 

(4) Surf.:c area islhe approximate area encompassed by the sampling investigation. Dcplh of lhe contaminated soil is assumed to be equal to 10 feet. 

0.072 

25 

25 

1.78 

2.65 

0.149 

0.029 

398.11 

0.894 

0.29 

0.014 

1.71E+07 

304.8 

3600 



Table 19-39 

THIBODEAUX-HWANG LAND TREATMENT MODEL INPUT PARAMETERS 

Parameter Units 

Dai (molecular diffusivity) cm2/s 

T1 (temperature of diffusion coefficient) degC 

T2 (temperature of diffusion coefficient) degC 

BD (soil bulk density) (1) g/cm3 

SO (soil particle density) g/cm3 

m (moisture content) (2) by volume 

H (Henry's Law constant) atm-m3/g-mole 

Kow (octanol/water partition coefficient) unitless 

a (solvent regression equation coefficient) unitless 

b (solvent regression equation coefficient) unitless 

PPMi (PPM of chemical in soil) (3) mg/kg 

A (surface area of Risk Assessment Area) (4) cm2 

Hp (depth of contaminated soil) (4) em 

T (time at which emissions are determined) sec 

Notes: 

CONSTRUCTION SCENARIO 
RAA#2 

Toluene Ethylbenzene 

0.087 0.075 

25 25 

25 25 

1.78 1.78 

2.65 2.65 

0.189 0.189 

0.00668 0.00644 

537.03 1412.54 

0.894 0.894 

0.29 0.29 

1.2 4.2 

9.29E-H>4 9.29E-H>4 

304.8 304.8 

3600 3600 

coc 
Xylenes 

0.087 

25 

25 

1.78 

2.65 

0.189 

0.00526 

588.84 

0.894 

0.29 

32 

9.29E-H>4 

304.8 

3600 

Acetone Methylene Chloride 

0.124 0.101 

25 25 

25 25 

1.78 1.78 

2.65 2.65 

0.189 0.189 

0.000025 0.00319 

0.58 17.78 

0.894 0.894 

0.29 0.29 

0.11 0.15 

9.29E+04 9.29E-H>4 

304.8 304.8 

3600 3600 

Unless otherwise noted, values for parameters obtained from "Air/Superfund National Technical Guidance Study Series, Volume II, Estimation of Baseline Air Emissions at Superfund Sites" 

(USEPA, 1989). 

(1) Value obtained from "Remedial Investigation Report for 18 Solid Waste Management Units, Cannon Air Force Base, Clovis, NM" (Woodward-Clyde Consultants, 1992). 

(2) Value obtained from site-specific soil samples taken for this report 

(3) Onsite soil concentrations obtained from Table 19-9. 

( 4) Surface area is the approximate area encompassed by the sampling investigation. Depth of the contaminated soil is assumed to be equal to 1 0 feet 



Table 19-40 

VOC EMISSIONS RESULTS 

CONSTRUCTION SCENARIO 

RAA#l 

Onsite Vapor Onsite Onsite 

Chemical of Concern Soil Concentration ( 1) Aux (2) Vapor Concentration (3) Soil Concentration (1) 

(mglkg) (mg/m2/s) (mg/m3) (mglkg) 

BTEX 

Toluene 4.38-02 2.698-05 2.28·04 1.28-+00 

Ethyl benzene NA NA NA 4.2Et00 

Xylenes 5.28-02 2.748-05 2.28-04 3.2E+Ol 

Non-BTEX TCL VOCs 

1,1,1-Trichloroethane 8.0E-03 1.02E-05 8.38-05 NA 

Acetone 2.58-01 5.218-04 4.2E-03 1.18-01 

Methylene Chloride 6.0E-03 1.888-05 1.58-04 l.SE-01 

TetnJchloroethene 1.48-02 1.96E-05 1.6E-04 NA 

Notes: 

(1) Onsite soil concentrations were obtained from Table 19-9. 

(2) Vapor fluxes were calwlated using the Thibodeaux-Hwang Land Treatment Air-Emission Model (Equations 19-4 through 19-7). 

(3) Onsite vapor concentrations were calculated from the vapor fluxes using Equation 19-8. 

(4) "NA" means not applicable. This chemical Will not considered a chemical of concern for this RAA. 

RAA#2 

Vapor Onsite 

Aux (2) Vapor Concentration (3) 

(mg/m2/s) (mg/m3) 

4.408-04 3.68-03 

8.18E-04 6.7E-03 

9.89E-03 8.0E-02 

NA NA 

1.348-04 1.18-03 

2.75E-04 2.2E-03 

NA NA 



Table 19-41 

ESTIMATION OF PARTICULATE EMISSION FACTORS 

CONSTRUCTION SCENARIO 

Units RAA#1 RAA#2 RAA#3 RAA#4 

Input Parameten 
s (Silt conlCnt) (1) % 29 29 29 28 

M (Mai.stute con1a11) (2) % 8.3 10.5 7.4 9.3 

k (Panicle size multiplier) (3) unitless 1.010.35 1.0/().35 1.0/0.35 1.0/0.35 

U (Mean wind speed) (1) m/s 4.47 4.47 4.47 4.47 

p (Precipitation> 0.01 inches) (1) days/yeu 60 60 60 60 

f (Annual oc:cunence of winds> 12 mph) (1) % 49 49 49 49 

Length (4) m 1402 7.6 12.2 27.4 

Width (4) m 1.22 1.22 1.22 1.22 

Surface area m2 1709.4 9.3 14.9 33.4 

Depth (4) M 3.05 3.05 3.05 3.05 

Volume of escavated soil m3 5216.8 28.3 45.3 101.9 

Soil dc:naity (1) g!an3 1.78 1.78 1.78 1.78 

Mus of excavated soil g 9.28E+09 5.04E+07 8.06E+07 1.81E+08 

Construction time (5) sec 8.64E+05 8.64E+05 8.64E+05 8.64E+05 

TSP Emllslon Facton (6) 

Excavation (bulldozer) glm2-s 1.53E-03 2.08E-01 2.05E-Ol 6.49E-02 

glm-s 1.87E-03 2.54E-01 2.50E-Ol 7.91E-02 

Dumping g/m2-s 3.45E-06 2.48E-06 4.05E-06 2.94E-06 

g!m-s 4.20E-06 3.02E-06 4.93E-06 3.58E-06 

Storage/wind erosion g/m2-s 5.41E-04 5.41E-04 5.41E-04 5.22E-04 

g!m-s 6.59E-04 6.59E-04 6.59E-04 6.37E-04 

TotalTSP g/m2-s 2.08E-03 2.09E-01 2.05E-01 6.54E-02 

g!m-s 2.53E-03 2.54E-01 2.50E-Ol 7.97E-02 

PMlO Emllslon Fadon (7) 

Excavation (bulldozer) g!m2-s S.90E-04 7.8\E-02 7.97E-02 2.44E-02 

g!m-s 7.20E-04 9.S3E-02 9.72E-02 2.98E-02 

Dumping g/m2-s 1.21E-06 8.68E-07 1.42E-06 1.03E-06 

glm-s 1.47E-06 1.06E-06 1.73E-06 1.2SE-06 

Storage/wind erosion g/m2-s 1.89E-04 l.g9E-04 1.89E-04 1.83E-04 

g!m-s 2.31E-04 2.31E-04 2.31E-04 2.23E-04 

Tota1PM10 g/m2-s 7.81E-04 7.83E-02 7.99E-02 2.46E-02 

g!m-s 9.S2E-04 9.5SE-02 9.74E-02 3.00E-02 

NoteS: 
(1) Values obtained from "Remedial Investigation Report for 18 Solid Waste Management Units, CaMon AFB, Clovis, NM" 

(Woodwud.Qyde Consultanta, 1992). 

(2) Values obtained from soil analytical raults for this report. 

(3) Particle size multiplieuepresents the PM10 fraction of the TSP load. ForTSP,k •1.0. For PM10, k • 0.35. 

(4) Dimc:naions of RAA1 eom:spand to an excavation trench fUMing the length of the RAA, 4 feet wide, 10 feet deep. 

RAA #1 enccmpaues many SWMUs, therefore the length is much greater than sum of the lengths of the individual SWMUs. 

(S) Tune equivalent to 30 &-hour days. 

(6) TSP F.miaion Facton calculated from Equations 19-17, 19-18, and 19-19, respectively. Emission factots converted to g!m-s 

by multiplying by the width of the tzaiCh since tratcheo were modeled IS line sources in the Fugitive Dust Model. 

(6) PM10F.miaion Facton calculated from Equations 19-17, 19-18, and 19-19, respectively. Emission factots converted to g!m-s 

by multiplying by the width of the tzaiCh since tratcheo were modeled IS line sources in the Fugitive Dust Model 



Table 19-42 

FUGITIVE DUST MODEL (FDM) INPUT PARAMETERS AND RESULTS 

CONSTRUCTION SCENARIO 

Particulate Emission Factors (1) 

TSP 

PM10 

Other Input Parameters 

Time(2) 

Surface roughness height (3) 

Particulate density (4) 

Source type (5) 

Length (6) 

Width (6) 

Surface area 

Wind speed (7) 

Turner stability class (1) 

Mixing height (7) 

Ambient temperature 

Results 
Onsite ambient PMl 0 

Offsite TSP deposition rate 

Offsite ambient PM10 

Notes: 

Units 

gjrn-s 

g/m-s 

minutes 

em 
g/cm3 

m 

m 

m2 

m/sec 

m 

degK 

ugjrn3 

ugjrn2-s 

ugjrn3 

RAA#1 

2.53E-03 

9.52E-04 

14,400 

11.4(370 

1.78 

line 

1402 

1.22 

1709.4 

2.5 

F 
100 

293 

373.0 

0.20 
9.3 

(1) Particulate emission factors were obtained from Table 1941. 

(2) Time equivalent to 30 8-hour days . 

. (3) Value of 11.4 used for modeling onsite, 370 for modeling off site. 

RAA#2 

2.54E-01 

9.55E-02 

14,400 

11.4(370 

1.78 

line 

7.6 

1.22 

9.3 
2.5 

F 
100 

293 

30832.3 
0.22 

9.9 

RAA#3 

2.50E-01 

9.74E-02 

14,400 

11.4(370 

1.78 

line 

12.2 

1.22 

14.9 

2.5 

F 
100 

293 

37027.3 

0.38 
17.4 

RAA#4 

7.97E-02 

3.00E-02 

14,400 

11.4(370 

1.78 

line 

27.4 

1.22 

33.4 

2.5 

F 
100 

293 

11749.7 
O.Ql 
1.0 

(4) Particulate density assumed equal to soil density. Soil density was obtained from "Remedial Investigation Report 

for 18 Solid Waste Management Units, Cannon AFB, Clovis, NM" (Woodward-Clyde Consultants, 1992) 

(5) RAAs modeled as a line source since length is greater than 5 times the width. 

(6) Dimensions of RAAs correspond to an excavation trench running the length of the RAA, 4 feet wide, 10 feet deep. 

RAA #1 encompasses many SWMUs, therefore the length is much greater than sum of the lengths of the individual SWMUs. 

of the individual SWMUs. 

(7) Wind speed. stability class, and mixing height chosen to simulate worst-case conditions. 



Soil 

Table 19-43 

PARTICULATE EMISSIONS RESULTS 

Onsite 
PMlO 

CONSTRUCTION SCENARIO 

RAA#l 

Dust TSP Deposition 

Off site 

Soil PMlO 

Concentration (1) Concentration (2) Concentration (3) Rate (4) Concentration (5) Concentration (6) 

Chemical of Concern (mglkg) (ug!m3) (mg/m3) (ug/m2/s) (mglkg) 

Metals 
Arsenic 4.1E+OO 3.7E+02 l.SE-06 2.0E-01 4.1E-05 

Barium 3.1E+02 3.7E+02 1.2E-04 2.0E-01 3.1E-03 

Chromium 8.9E+OO 3.7E+02 3.3E-06 2.0E-01 8.8E-05 

Lead 1.1E+01 3.7E+02 4.2E-06 2.0E-01 l.lE-04 

Nickel 7.5E+OO 3.7E+02 2.8E-06 2.0E-01 7.4E-05 

Silver 5.8E+OO 3.7E+02 2.2E-06 2.0E-01 5.7E-05 

Notes: 
(1) Onsite soil concentrations were obtained from Table 19-9. 

(2) Onsite ambient PM10 concentrations were calculated using the FDM at a distance of 10 meters beyond the RAA boundary. 

(3) Onsite airborne dust concentrations were calculated from the onsite soil exposure concentrations using Equation 19-10. 

(ug/m3) 

9.3E+OO 
9.3E+OO 
9.3E+OO 
9.3E+OO 
9.3E+OO 
9.3E+OO 

Dust 
Concentration (7) 

(mg/m3) 

3.8E-08 
2.9E-06 

8.3E-08 
l.lE-07 
7.0E-08 
5.4E-08 

(4) Offsite TSP deposition rates were calculated using the FDM; the receptor location giving rise to the greatest deposition rate was selected for purposes of conservatism. 

(5) Offsite soil concentrations were calculated from the TSP deposition rate using Equation 19-11. 

(6) Off site PM 10 concentrations were calculated using the FDM; the receptor location giving rise to the greatest PM 10 concentrations was selected for purposes of conservatism. 

{7) Offsite airborne dust concentrations were calculated from the onsite soil exposure concentration using Equation 19-12. 



Soil 

Table 19-44 

PARTICULATE EMISSIONS RESULTS 

Onsite 
PMlO 

CONSTRUCTION SCENARIO 

RAA#2 

Dust TSP Deposition 

Off site 

Soil PMlO 

Concentration (1) Concentration (2) Concentration (3) Rate (4) Concentration (5) Concentration (6) 

Chemical of Concern (mglkg) (ug!m3) (mg/m3) (ug/m2/s) (mglkg) 

Metals 

Barium 7.7E+02 3.1E+04 2.4E-02 2.2E-01 8.1E-03 

Nickel 7.9E+OO 3.1E+04 2.4E-04 2.2E-01 8.4E-05 

Vanadium 1.5E+01 3.1E+04 4.5E-04 2.2E-01 1.6E-04 

Notes: 

(1) Onsite soil concentrations were obtained from Table 19-9. 

(2) Onsite ambient PMlO concentrations were calculated using the FDM at a distance of 10 meters beyond the RAA boundary. 

(3) Onsite airborne dust concentrations were calculated from the onsite soil exposure concentrations using Equation 19-10. 

(ug/m3) 

9.9E+OO 

9.9E+OO 

9.9E+00 

Dust 

Concentration (7) 

(mg/m3) 

7.6E-06 

7.8E-08 

1.4E-07 

(4) Offsite TSP deposition rates were calculated using the FDM; the receptor location giving rise to the greatest deposition rate was selected for purposes of conservatism. 

(5) Offsite soil concentrations were calculated from the TSP deposition rate using Equation 19-11. 

(6) Offsite PMlO concentrations were calculated using the FDM; the receptor location giving rise to the greatest PMlO concentrations was selected for purposes of conservatism. 

(7) Offsite airborne dust concentrations were calculated from the onsite soil exposure concentration using Equation 19-12. 



Table 19-45 

PARTICULATE EMISSIONS RESULTS 

CONSTRUCTION SCENARIO 

RAA#3 

Onsite Off site 

Chemical of Concern 

Metals 

Barium 

Beryllium 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Notes: 

Soil 

Concentration (1) 

(mg!kg) 

7.5E+02 

6.1E-01 

1.4E+01 

1.5E+02 

9.2E+OO 

3.4E+OO 

1.4E+02 

PMlO 

Concentration (2) 

(ug/m3) 

3.7E+04 

3.7E+04 

3.7E+04 

3.7E+04 

3.7E+04 

3.7E+04 

3.7E+04 

(1) Onsite soil concentrations were obtained from Table 19-9. 

Dust 

Concentration (3) 

(mg!m3) 

2.8E-02 

2.3E-05 

5.3E-04 

5.5E-03 

3.4E-04 

1.3E-04 

5.1E-03 

TSP Deposition 

Rate (4) 

(ug/m2/s) 

3.8E-01 

3.8E-Ol 

3.8E-01 

3.8E-Ol 

3.8E-Ol 

3.8E-Ol 

3.8E-Ol 

Soil 

Concentration (5) 

(mg!kg) 

1.4E-02 

l.lE-05 

2.6E-04 

2.7E-03 

1.7E-04 

6.2E-05 

2.5E-03 

(2) Onsite ambient PM 10 concentrations were calculated using the FD M at a distance of 10 meters beyond the RAA boundary. 

(3) Onsite airborne dust concentrations were calculated from the onsite soil exposure concentrations using Equation 19-10. 

PMlO 

Concentration (6) 

(ug/m3) 

1.7E+01 

1.7E+01 

1.7E+Ol 

1.7E+01 

1.7E+01 

1.7E+Ol 

1.7E+Ol 

Dust 

Concentration (7) 

(mg/m3) 

1.3E-05 

l.lE-08 

2.5E-07 

2.6E-06 

1.6E-07 

5.9E-08 

2.4E-06 

(4) Offsite TSP deposition rates were calculated using the FDM; the receptor location giving rise to the greatest deposition rate was selected for purposes of conservatism. 

(5) Offsite soil concentrations were calculated from the TSP deposition rate using Equation 19-11. 

(6) Offsite PMlO concentrations were calculated using the FDM; the receptor location giving rise to the greatest PMlO concentrations was selected for purposes of conservatism. 

(7) Offsite airborne dust concentrations were calculated from the onsite soil exposure concentration using Equation 19-12. 



Table 19-46 

PARTICULATE EMISSIONS RESULTS 

CONSTRUCTION SCENARIO 
RAA#4 

Onsite Off site 

Chemical of Concern 

Metals 

Nickel 

Notes: 

Soil 

Concentration ( 1) 

(mglkg) 

7.6E+OO 

PMIO 

Concentration (2) 

(ug/m3) 

1.2E+04 

(1) Onsite soil concentrations were obtained from Table 19-9. 

Dust 

Concentration (3) 

(mg/m3) 

8.9E-05 

TSP Deposition 

Rate (4) 

(ug/m2/s) 

1.2E-02 

Soil 

Concentration (5) 

(mg/kg) 

4.4E-06 

(2) Onsite ambient PM 10 concentrations were calculated using the FDM at a distance of 10 meters beyond the RAA boundary. 

(3) Onsite airborne dust concentrations were calculated from the onsite soil exposure concentrations using Equation 19-10. 

PMlO 

Concentration (6) 

(ug/m3) 

l.OE+OO 

Dust 

Concentration (7) 

(mg/m3) 

7.9E-09 

(4) Offsite TSP deposition rates were calculated using the FDM; the receptor location giving rise to the greatest deposition rate was selected for purposes of conservatism. 

(5) Offsite soil concentrations were calculated from the TSP deposition rate using Equation 19-11. 

(6) Offsite PMIO concentrations were calculated using the FDM; the receptor location giving rise to the greatest PMlO concentrations was selected for purposes of conservatism. 

(7) Offsite airborne dust concentrations were calculated from the onsite soil exposure concentration using Equation 19-12. 



Table 19-47 

EXPOSUREPOINT CONCENTRATIONS 

CONSTRUCTION SCENARIO 
RAA#l 

Onsite Ex~osure 

Soil Vapor Dust 

Concentration (1) Concentration (2) Concentration (3) 

Chemical of Concern (mg/kg) (mg!m3) (mg!m3) 

BTEX 

Toluene 4.3E-02 2.2E-04 ND(6) 

Xylenes 5.2E-02 2.2E-04 ND 

Non-BTEX TCL VOCs 

1,1,1-Trichloroethane S.OE-03 8.3E-05 ND 

Acetone 2.5E-01 4.2E-03 ND 

Methylene Chloride 6.0E-03 l.SE-04 ND 

Tetrachloroethene 1.4E-02 1.6E-04 ND 

Metals 

Arsenic 4.1E-t00 ND l.SE-06 

Barium 3.1E+02 ND 1.2E-04 

Chromium 8.9E-t00 ND 3.3E-06 

Lead l.lE+Ol ND 4.2E-06 

Nickel 7.SE-t00 ND 2.8E-06 

Silver S.SE-+00 ND 2.2E-06 

Notes: 

(1) Onsite soil concentrations were obtainCd from Table 19-9. 

(2) Onsite ambient air vapor concentrations were obtained from Table 19-40. 

(3) Onsite airborne dust concentrations were obtained from Table 19-43. 

(4) Offsite soil concentralions were obtained from Table 19-43. 

(S) Offsite aiibomc dust concentrations were obtained from Table 19-43. 

(6) ND tepresentl "not determined;" the~ co~nlnlti_ons ~ere as sum~ to be neglibible. 

Soil 
Concentration (4} 

(mg!kg) 

ND 

ND 

ND 

ND 

ND 

ND 

4.1E-05 

3.1E-03 

8.8E-05 

l.lE-04 

7.4E-05 

5.7E-05 

Off site Ex~sure 

Vapor Dust 

Concentration Concentr.ttion (5) 

(mg!m3) (mg!m3) 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND 3.8E-08 

ND 2.9E-06 

ND 8.3E-08 

ND l.lE-07 

ND 7.0E-08 

ND 5.4E-08 



Table 19-48 

EXPOSURE POINT CONCENTRATIONS 

CONSTRUCTION SCENARIO 

RAA#2 

Chemical of Concern 

BTEX 

Toluene 

Ethyl benzene 

Xylenes 

Non-BTEX TCL VOCs 

Acetone 

Methylene Chloride 

Metals 

Barium 

Nickel 

Vanadium 

Notes: 

Soil 
Concentration (1) 

(mg/kg) 

1.2E+OO 
4.2E+OO 

3.2E+01 

l.lE-01 

l.SE-01 

7.7E+02 

7.9E+OO 

1.5E+01 

{1) Onsite soil concentrations were obtained from Table 19-9. 

Onsite Exposure 

Vapor 
Concentration (2) 

{mg/m3) 

3.6E-03 

6.7E-03 

S.OE-02 

l.lE-03 

2.2E-03 

ND 

ND 

ND 

(2) Onsite ambient air vapor concentrations were obtained from Table 19-40. 

(3) Onsite airborne dust concentrations were obtained from Table 19-44. 

(4) Offsite soil concentrations were obtained from Table 19-44. 

(5) Offsite airborne dust concentrations were obtained from Table 19-44. 

Dust 

Concentration (3) 

{mg/m3) 

ND(S) 

ND 

ND 

ND 

ND 

2.4E-02 

2.4E-04 

4.5E-04 

(6) ND represents "not determined;" these con_Eenll"_ations were asswtlt~d to be neglibible. 

Soil 
Concentration (4) 

(mg/kg) 

ND 

ND 

ND 

ND 

ND 

8.1E-03 

8.4E-05 

1.6E-04 

Offsite Exposure 

Vapor 
Concentration 

(mg/m3) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dust 
Concentration (5) 

(mg/m3) 

ND 

ND 

ND 

ND 

ND 

7.6E-06 

7.8E-08 

1.4E-07 



Table 19-49 

EXPOSURE POINT CONCENTRATIONS 

CONSTRUCTION SCENARIO 
RAA#3 

Onsite Exposure 

Soil Vapor 

Concentration (1) Concentration 

Chemical of Concern (mglkg) (mg/m3) 

Metals_ 
Barium 7.5E+02 ND(5) 

Beryllium 6.1E-Ol ND 

Lead 1.4E+01 ND 

Manganese 1.5E+02 ND 

Nickel 9.2E+00 ND 

Silver 3.4E+00 ND 

Zinc 1.4E+02 ND 

Notes: 
(1) Onsite soil concentrations were obtained from Table 19-9. 

(2) Onsite airborne dust concentrations were obtained from Table 19-45. 

(3) Offsite soil concentrations were obtained from Table 19-45. 

(4) Offsite airborne dust concentrations were obtained from Table 19-45. 

Dust 

Concentration (2) 
(mg/m3) 

2.8E-02 
2.3E-05 
5.3E-04 
5.5E-03 
3.4E-04 
1.3E-04 
5.1E-03 

(5) ND represents "not detennined;" the~ concentrations were assumed to be negligible. 

Soil 

Concentration (3) 
(mg/kg) 

1.4E-02 
l.lE-05 
2.6E-04 
2.7E-03 
1.7E-04 
6.2E-05 
2.5E-03 

Offsite Exposure 

Vapor Dust 

Concentration Concentration (4) 
(mg/m3) (mg/m3) 

ND 1.3E-05 
ND l.lE-08 
ND 2.5E-07 
ND 2.6E-06 
ND 1.6E-07 
ND 5.9E-08 
ND 2.4E-06 



Table 19-50 

EXPOSURE POINT CONCENTRATIONS 

CONSTRUCTION SCENARIO 
RAA#4 

Chemical of Concern 

Metals 

Nickel 

Notes: 

Soil 
Concentration (1) 

(mg/kg) 

7.6E+OO 

(I) Onsite soil concentrations were obtained from Table 19-9. 

Onsite Ex~sure 
Vapor 

Concentration 
{mg/m3) 

ND(5) 

(2) Onsite airborne dust concentrations were obtained from Table 19-46. 
(3) Offsite soil concentrations were obtained from Table 19-46. 
(4) Off site airborne dust concentrations were obtained from Table 19-46. 

Dust 
Concentration (2) 

{mg/m3) 

8.9E-05 

(5) ND represents "not determined;" these concentrations were assumed to be negligible. 

Soil 
Concentration (3) 

(mg/kg) 

4.4E-06 

Offsite Ex~osure 
Vapor Dust 

Concentration Concentration (4) 
(mg/m3) (mg/m3) 

ND 7.9E-09 



Table 19-51 

EXPOSURE ASSUMPTIONS 
CONSTRUCTION SCENARIO 

Rc<e 
Oaaile 

Oaaile 
Panmoler(1l Units Constnu:tion Worker Onsile Worker Ofl'site Re.idential Ofl'site Sensitive &po111111 Pathways 

Soii~Dptioa Soii~Dptioa Soil Inaestinn Soil Ingestion Dermal Ablotption Dermal Ablotption Dermal Ablorption Donna! Absorption Inhalation. of vapors Inhalation oCvapon 
Inhalation of dust~ Inhalation of dusu Inhalation of dusu Inhalation of dusts 

Body wei&hl kg 70 70 70 

Soil lnEstinn Pathw!!l: 
Jnaeatioa IUio masoilfday 480 so 100 Fraction Jnaeated (2) ~ 1 &poowe Frequency (3) dayrlycu 30 30 350 &poowe Duration (3) yean 

30 Avera&in& Time (4) 
Can:ino&en~ days 2SSSO 2SSSO 2SSSO Noncucino&en~ days 365 365 10950 

Dermal Absorption Pathwa~ 
SkinSurfa<e Area Available (S) cmllevent 5800 5800 5800 Soil to Skin AdbetoeDo:e Fac!Dr (6) ma/cm2 0.6 0.6 0.6 Skin Ablorpticm Factor (1) 
voc. unitleoa 0.1 0.1 0.1 laorganico unit!- O.ot O.DI 0.01 &poowe Freq"""")" (3) evenulyear 30 30 350 &poowe Duration (3) )'CatS 

30 Avera&in& Time (4) 
Can:ino&en~ days 25550 25550 25550 Noncucino&en~ days 365 365 10950 

V!J!!!!Inhalation Pathwa~ 
Inhalation Rale (8) m3Jbr 2.S 2.5 0.83 &poowe Timo (8) bo~Qday 

8 24 &poowe Frequency (9) dayrlycu 30 30 30 &poowe Duration (9) yean Avera&in& ,...,.. (4) 
Can:ino&en~ days 25SSO 25SSO 2SSSO Noocarcino&en~ days 36S 365 365 

Dust Inhalation J'athWI}: 
Inhalation Rale (8) m3Jbr 2.S 2.5 0.83 &poowe 1'"11110 (8) boun/day 8 

24 &poowe Freq"""")" (9) dayrlycu 30 30 30 &poowe Duration (9) )'CatS 
Avera&in& Timo (4) 
Can:ino&en~ days 25SSO 25SSO 25550 Noacarcino&en~ days 365 365 365 

NOleS: 
(1) Unlea othorwile DOled, va!1101 forparamc~en oblaiDod from Risk~ Ouidaooe for Supetfuad (RAOS), Volumo 1: Human Heahb Evaluation MaDII&!, Supplomomal Ouidaooe, Standard Default &poowe Fae10r1 cUSEPA, 1991) (2) Valuea oblaiDod &om RAOS, Volume 1: HUIIIIII Health Evaluation MaDII&!, Part A (EJ'A, 1989d) Value ..........J appUc:able to both adultJ IJid childnm. 

IS 

200 

350 
6 

2SSSO 
2190 

2295 
0.6 

0.1 
O.ot 
350 
6 

25550 
2190 

0.83 
24 

30 

25SSO 
365 

0.83 
24 

30 

25550 
365 

(3) Fer Soil~Dptioa IIIII Dermal Adaocption Pathways, valuel Cor tboao puamoten were bued lXI the auumod coaatruc:tion period of 30 eigbt-bour 
days in a .-~period. ODiile Jeeepllld u~ to the DCIIite soil ...,...,!lations fer the duration of the CXlallriiCtion period. Ofrsite receptan u~ to the offlile dopooiled soi!CGIIOOIIIJ'Itions beyoa.i the COIIIUIICtion period. (4) Accordinl to RAOS, Volume 1: Human Heahb EvaluatiDCI Manual, Put A (USEPA, 1989), Avera&in& T"UDe (A 1') il dofllllld u the period over wbicb expollll'a il averapd. For carcillogelll, AT is 70 yean z 365 days per ;rear, repnosenlin& a llColime ezpoouze. Far IIDOCil'Cino&elll, AT is 1l>o eJ1poo1D0 duration z 365 days per ;rear. (S) Va!IIOI obtaiDod from Dermal Expos...., A1seumea1: Prillcipals IJid Applications, Interim Report (USEPA, 1992). (6) Valuoo oblaiDod from Remedlal Inveatigation Report far 18 Solid WUie Management Units, Cannon Air Fora: Base, Clovil, NM (Woodwani-Clydo c ....... ban!'l, 1992). 

(7) Va!IIOI oblaiDod &om Table 1!1-25. 
(8) lnbala1icai'IIAII equivalolll to 20m3 per 8-bour wcrkin& day fer OOlite workers IJid 20m3 per 24-bour day I'« offsite JeOOptors. (9) Fer Vapor lnbala1ica &Dd Dust Inhalation Pathways, valuel fer these poramelerl were based on the auumed CODIInlelion period of 30 eigbt-hour 
days in a .- ;rear period. Oaaile IJid otrsile receptors ezpooed to the vapor and duat CODCODtntions for the duration of !be constrUc:tion period. 



Chemical of Concern 

BTEX 
Toluene 
Xylenes 

Non-BTEX TCL VOCs 
1,1,1-Trichloroethane 
Acetone 
Methylene Chloride 
Tetrachloroethene 

Metals 
Arsenic 
Bariwn 
Chrorniwn 
Lead 
Niclcel 

Silver 

Notes: 

Soil Ingestion Pathway 
Carcinogenic 

Dose (I) 
(mg/kg/day) 

3.SE-10 
4.2E-IO 

6.4E-11 
2.0E-09 
4.8E-ll 
l.lE-10 

3.3E-08 
2.SE-06 
7.2E-08 
9.1E-08 
6.0E-08 

4.7E-08 

Noncarcinogenic 
Dose (1) 

(mglkg/day) 

2.4E-08 
2.9E-08 

4.SE-09 
1.4E-07 
3.4E-09 
7.9E-09 

2.3E-06 
l.SE-04 
5.0E-06 
6.4E-06 
4.2E-06 

3.3E-06 

Table 19·52 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#l 

ONSITE CONSTRUCTION WORKER 

Dennal Absorption Pathway Vapor Inhalation Pathway 
Carcinogenic 

Dose (2) 
(mg./kg/day) 

2.SE-10 
3.0E-10 

4.7E-ll 
l.SE-09 
3.SE-II 
8.2E-ll 

2.4E-09 
l.SE-07 
5.2E-09 
6.6E-09 
4.4E-09 

3.4E-09 

Noncarcinogenic 
Dose (2) 

(mg./kg/day) 

l.SE-08 
2.1E-08 

3.3E-09 
l.OE-07 
2.SE-09 
5.7E-09 

1.7E-07 
1.3E-05 
3.6E-07 
4.6E-07 
3.1E-07 

2.4E-07 

Carcinogenic 
Dose (3) 

(mg./kg/day) 

7.3E-08 
7.SE-08 

2.8E-08 
1.4E-06 
5.1E-08 
5.3E-08 

ND 
ND 
ND 
ND 
ND 

ND 

Noncarcinogenic 
Dose (3) 

(mg./kg/day) 

5.1E-06 
5.2E-06 

1.9E-06 
9.9E-05 
3.6E-06 
3.7E-06 

ND 
ND 
ND 
ND 
ND 

ND 

Dust Inhalation Pathway 
Carcinogenic 

Dose (4) 
(mg./kg/day) 

ND(5) 
ND 

ND 
ND 
ND 
ND 

5.1E-IO 
3.9E-08 
l.IE-09 
1.4E-09 
9.4E-IO 

7.3E-10 

Noncarcinogenic 
Dose (4) 

(mg./kg/day) 

ND 
ND 

ND 
ND 
ND 
ND 

3.6E-08 
2.7E-06 
7.8E-08 
9.9E-08 
6.6E-08 

5.1E-08 

(I) Dose calrulated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-47. Receptor and chemical-specific exposure asswnptions were obtained from Tables 19-51 and 19-25, respectively. 
(2) Dose calrulated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-47. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-5 I and 19-25, respectively. 
(3) Dose calrulated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-47. Receptor-specific exposure asswnptions were obtained from Table 19-51. 
(4) Dose calrullled using Equation 19-16. Onsite dust concentrations were obtained from Table 19-47. Receptor-specific exposure asswnptions were obtained from Table 19-51. 
(5) ND represents "not detennined;" th~ doses were assumed to be negligible. 



Olemical of Concern 

BTEX 
Toluene 

Xylenes 

Non-BTEX TCL VOCs 

1,1,1-Trichloroethane 

Acetone 

Methylene Olloride 

Tetraehlorocthene 

Metals 
Arsenic 
Barium 
Olromium 

Lead 
Nicltel 

Silver 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 
Dose (1) 

(mg/kg/day) 

3.6E-ll 

4.4E-11 

6.7E-12 

2.lE-10 

S.OE-12 

l.2E-ll 

3.4E-09 
2.6E-07 
7.SE-09 
9.SE-09 
6.3E-09. 

4.9E-09 

Noncarcinogenic 
Dose (1) 

(mglkg/day) 

2.SE-09 

3.lE-09 

4.7E-10 

l.SE-08 

3.SE-10 

8.2E-10 

2.4E-07 
1.8E-05 
S.2E-07 
6.6E-07 
4.4E-07 

3.4E-07 

Table 19-53 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#l 

ONSITE WORKER 

Dermal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic 
Dose (2) 

(mg/kg/day) 

2.SE-10 

3.0E-10 

4.7E-ll 

1.SE-09 

3.SE-ll 

8.2E-ll 

2.4E-09 
l.8E-07 
S.2E-09 
6.6E-09 
4.4E-09 

3.4E-09 

Noncarcinogenic 
Dose (2) 

(mg/kg/day) 

l.SE-08 

2.lE-08 

3.3E-09 

l.OE-07 

2.SE-09 

5.7E-09 

l.?E-07 
l.3E-05 
3.6E-07 
4.6E-07 
3.1E-07 

. 2.4E-07 

Carcinogenic 
Dose (3) 

(mg/kg/day) 

7.3E-08 

7.SE-08 

2.8E-08 

1.4E-06 

5.1E-08 

5.3E-08 

NO 
NO 
ND 
ND 
NO 

ND 

Noncarcinogenic 
Dose (3) 

(mglkg/day) 

5.1E-06 

5.2E-06 

1.9E-06 

9.9E-05 

3.6E-06 

3.7E-06 

ND 
ND 
ND 
ND 
ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 
Dose (4) 

(mg/kg/day) 

ND (5) 

ND 

ND 

ND 

ND 

ND 

5.1E-l0 
3.9E-08 
l.lE-09 
l.4E-09 
9.4E-l0 

7.3E-l0 

Noncarcinogenic 
Dose (4) 

(mg/kg/day) 

ND 

ND 

ND 

ND 

ND 

ND 

3.6E-08 
2.7E-06 
7.8E-08 
9.9E-08 
6.6E-08 

5.1E-08 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-47. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were oblained from Table 19-47. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations ,were obtained from Table 19-47. Receptor-specific exposure assumptions were oblained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-47. Receptor-specific exposure assumptions were oblained from Table 19-51. 

(S) ND representa "not determined;" these dosea were assumed to be negligible. 



Table 19-54 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#l 

OFFSITE RESIDENTIAL RECEPTOR 

Soil Ingestion Pathway Dennal Absorption Pathway Vapor Inhalation Pathway Dust Inhalation Pathway 

Chemical of Concern 

Metals 

Arsenic 

Barium 

Otromium 

Lead 
Nickel 

Silver 

Notes: 

Carcinogenic 

Dose (1) 

(mglkglday) 

2.4E-11 

l.SE-09 

5.2E-ll 

6.6E-11 

4.4E-ll 

3.4E-ll 

Noncarcinogenic 

Dose (1) 

(mg.lkg/day) 

5.6E-11 

4.2E-09 

1.2E-10 

1.5E-10 

l.OE-10 

7.9E-ll 

Carcinogenic Noncarcinogenic 

Dose(2) Dose (2) 

(mg.lkg/day) (mg.lkg/day) 

8.3E-12 1.9E-ll 

6.3E-10 1.5E-09 

l.SE-11 4.2E·11 

2.3E-11 5.3E-ll 

1.5E-11 3.5E-ll 

1.2E-ll 2.7E-ll 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose (3) Dose (3) Dose (4) Dose (4) 

(mglkg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) 

ND(5) ND 1.3E-11 9.0E-10 

ND ND 9.7E-10 6.8E-08 

ND ND 2.8E-11 1.9E-09 

ND ND 3.5E-Il 2.5E-09 

ND ND 2.3E-11 1.6E-09 

ND ND 1.8E·ll 1.3E-09 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-47. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-47. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-47. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-47. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 

Arsenic 

Barium 

Olromium 

Lead 
Nickel 

Silver 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (1) 

(mg/kg/day) 

4.4E-11 

3.4E-09 

9.7E-11 

1.2E-10 

8.1E-11 

6.3E-11 

Noncarcinogenic 

Dose (1) 

(mg/kg/day) 

5.2E-10 

3.9E-08 

t.lE-09 

1.4E-09 

9.5E-10 

7.3E-10 

Table 19-55 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#l 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic 

Dose (2) 

(mglkg/day) 

3.1E-12 

2.3E-IO 

6.6E-12 

8.4E-12 

5.6E-12 

4.3E-12 

Noncarcinogenic 

Dose (2) 

(mglkg/day) 

3.6E-ll 

2.7E-09 

7.8E-ll 

9.8E-ll 

6.5E-ll 

5.1E-ll 

Carcinogenic 

Dose (3) 

(mglkg/day) 

ND(S) 

ND 

ND 

ND 

ND 

ND 

Noncarcinogenic 

Dose (3) 

(mglkg/day) 

ND 

ND 

ND 

ND 

ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mglkg/day) 

6.0E-ll 

4.5E·09 

1.3E-10 

1.6E-10 

l.lE-10 

8.5E-ll 

Noncarcinogenic 

Dose (4) 

(mg/kg/day) 

4.2E-09 

3.2E-07 

9.1E-09 

1.2E-08 

7.7E-09 

5.9E-09 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-47. Receptor and chemical-specific exposure assumptions were obtained from Tables 19·51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-47. Receptor and chemical-specific exposure assumptions were obtained from Tables 19·51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-47. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-47. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

BTEX 

Toluene 

Ethylbenzene 

Xylenes 

Non-BTEX TCL VOCs 

Acetone 

Methylene Chloride 

Metals 

Barium 

Nickel 
Vanadium 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (1) 

(mg/kg/day) 

9.7E-09 

3.4E-08 

2.6E-07 

8.9E-l0 

1.2B-09 

6.2E-06 

6.4E-08 

1.2E-07 

Noncarcinogenic 

Dose (l) 

(mg/kg/day) 

6.8E-07 

2.4E-06 

l.SE-05 

6.2E-08 

8.5E-08 

4.3E-04 

4.5E-06 

8.2E-06 

Table 19-56 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#2 

ONSITE CONSTRUCTION WORKER 

Dermal Absorptioll Pathway Vapor Inhalation Pathway 

Carcinogenic 

Dose(2) 

(mg/kg/day) 

7.0E-09 

2.5E-08 

1.9E-07 

6.4E-l0 

8.8E-10 

4.5E-07 

4.6E-09 

8.5E-09 

Noncarcinogenic 

Dose (2) 

(mg/kg/day) 

4.9E-07 

l.7E-06 

l.3E-05 

4.5E-08 

6.1E-08 

3.1E-05 

3.2E-07 

6.0E-07 

Carcinogenic 

Dose (3) 

(mglkg/day) 

l.2E-06 

2.2E-06 

2.7E-05 

3.7E-07 

7.5E-07 

NO 

ND 

NO 

Noncarcinogenic 

Dose (3) 

(mglkg/day) 

8.4E-05 

l.6E-04 

l.9E-03 

2.6E-05 

5.3E-05 

NO 

NO 

NO 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mg/kg/day) 

ND(5) 

NO 

NO 

NO 

NO 

7.9E-06 

8.2E-08 

l.5E-07 

Noncarcinogenic 

Dose (4) 

(mg/kg/day) 

ND 

NO 

NO 

NO 

ND 

5.6E-04 

5.7E-06 

l.lE-05 

(1) Dose calculaled using Equalion 19-13. Onsite soil concentrations were obtained from Table 19-48. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively, 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-48. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculaled using Equation 19-15. Onsit.e vapor concentrations were obtained from Table 19-48. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsit.e dust concentrations were obtained from Table 19-48. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) NO represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

BTEX 
Toluene 

Elhylbenzene 

Xylenes 

Non-BTEX TCL VOCs 

Acetone 

Methylene Chloride 

Metals 

Barium 

Nickel 

Vanadium 

Notes: 

Soil Ingestion Pathway 

Carcinogenic Noncarcinogenic 

Dose (1) Dose (I) 

(mg./kg/day) (mg/kg/day) 

l.OE-09 7.0E-08 

3.5E-09 2.5E-07 

2.7E-08 1.9E-06 

9.2E-ll 6.5E-09 

1.3E-10 8.8E-09 

6.4E-07 4.5E-05 

6.6E-09 4.6E-07 

1.2E-08 8.6E-07 

Table 19-57 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#2 

ONSITE WORKER 

Dennal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose (2) Dose (2) Dose (3) Dose (3) 

(mglkglday) (mg./kg/day) (mg./kg/day) (mg./kg/day) 

7.0E-09 4.9E-07 1.2E-06 8.4E-05 

2.5E-08 1.7E-06 2.2E-06 1.6E-04 

1.9E-07 1.3E-05 2.7E-05 1.9E-03 

6.4E-IO 4.5E-08 3.7E-07 2.6E-05 

8.8E-IO 6.1E-08 7.5E-07 5.3E-05 

4.5E-07 3.1E-05 ND NO 

4.6E-09 3.2E-07 NO NO 

8.5E-09 6.0E-07 NO NO 

Dust Inhalation Pathway 

Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mg./kg/day) (mg./kg/day) 

ND(5) NO 

NO NO 

NO NO 

NO NO 

NO NO 

7.9E-06 5.6E-04 

8.2E-08 5.7E-06 

l.SE-07 l.IE-05 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-48. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively, 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-48. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively, 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-48. Receptor-specific exposure assumptions were obtained from Table 19-51. 

( 4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-48. Receptor-specific exposure assumptions were obtained from Table 19-5 1. 

(5) ND represents "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 

Barium 

Nickel 

Vanadium 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (1) 

(mglkg/day) 

4.8E-09 

4.9E-ll 

9.1E-ll 

Noncarcinogenic 

Dose (1) 

(mglkg/day) 

l.lE-08 

l.lE-10 

2.1E-10 

Table 19-58 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
_ RAA#2 

OFFSITE RESIDENTIAL RECEPTOR 

Dennal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic 

Dose(2) 

(mglkg/day) 

1.7E-09 

1.7E-ll 

3.2E-ll 

Noncarcinogenic 

Dose(2) 

(mglkg/day) 

3.9E-09 

4.0E-ll 

7.4E-11 

Carcinogenic 

Dose (3) 

(mglkg/day) 

ND(5) 

ND 

ND 

Noncarcinogenic 

Dose (3) 

(mg/kg/day) 

ND 

ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mg/kg/day) 

2.5E-09 

2.6E-11 

4.8E-11 

Noncarcinogenic 

Dose (4) 

(mg/kg/day) 

l.SE-07 

1.8E-09 

3.4E-09 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-48. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-48. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-48. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-48. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND represents "not ~ermined;" these doses were assumed to be negligible. · 



Chemical of Concern 

Metals 

Barium 

Nickel 

Vanadium 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (1) 

(mglkglday) 

8.9E-09 

9.2E-11 

1.7E-10 

Noncarcinogenic 

Dose (1) 

(mglkglday) 

l.OE-07 

l.lE-09 

2.0E-09 

Table 19-59 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#2 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic 

Dose (2) 

(mglkglday) 

6.1E-10 

6.3E-12 

1.2E-ll 

Noncarcinogenic 

Dose (2) 

(mg/kg/day) 

7.2E-09 

7.4E-11 

1.4E-10 

Carcinogenic 

Dose (3) 

(mglkg/day) 

ND(5) 

ND 

ND 

Noncarcinogenic 

Dose (3) 

(mg/kg/day) 

ND 

ND 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mg/kg/day) 

1.2E-08 

1.2E-10 

2.3E-10 

Noncarcinogenic 

Dose (4) 

(mg/kg/day) 

8.3E-07 

8.6E-09 

1.6E-08 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-48. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-48. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concenlrations were obtained from Table 19-48. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsite dust concenlrations were obtained from Table 19-48. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND represents "not determined;" IDese d()!lel w~ assumed to be negHgible. 



Chemical of Concern 

Metals 
Barium 

Beryllium 

Lead 
Manganese 

Nickel 
Silver 

Zinc 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (1) 

(mglkg/day) 

6.0E-06 
4.9E-09 

1.2E-07 
1.2E-06 

7.4E-08 
2.7E-08 

I.IE-06 

Noncarcinogenic 
Dose (1) 

(mglkg/day) 

4.2E-04 
3.4E-07 
S.IE-06 

8.4E-05 
5.2E-06 
1.9E-06 

7.7E-05 

Table 19-60 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#3 

ONSITE CONSTRUCTION WORKER 

Dennal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic 

Dose(2) 

(mglkg/day) 

4.4E-07 
3.6E-10 

8.4E-09 
8.7E-08 

5.4E-09 

2.0E-09 
S.OE-08 

Noncarcinogenic 
Dose (2) 

(mg/kg/day) 

3.0E-05 
2.5E-08 

5.9E-07 
6.1E-06 

3.8E-07 

1.4E-07 
5.6E-06 

Carcinogenic 

Dose (3) 
(mglkg/day) 

ND(5) 

ND 
ND 
ND 
ND 
ND 
ND 

Noncarcinogenic 

Dose (3) 
(mg/kg/day) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mglkg/day) 

9.3E-06 

7.6E-09 
I.SE-07 
I.SE-06 

l.IE-07 
4.2E-08 
1.7E-06 

Noncarcinogenic 
Dose (4) 

(mg/kg/day) 

6.5E-04 

5.3E-07 
L3E-05 
1.3E-04 
S.OE-06 

3.0E-06 
l.2E-04 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-49. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-49. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-49. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-49. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND represents "not determined;" these doses were assumed 10 be negligible. 



Chemical of Concern 

Metals 

Barium 

Beryllium 

Le8d 
Manganese 

Nickel 

Silver 

Zinc 

Notes: 

Soil Ingestion Pathway 

Carcinogenic Noncarcinogenic 

Dose (1) Dose (I) 

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

6.3E-07 4.4E-05 

5.1E-10 3.6E-08 

1.2E-08 8.5E-07 

1.2E-07 8.7E-06 

7.7E-09 5.4E-07 

2.9E-09 2.0E-07 

l.lE-07 S.OE-06 

Table 19-61 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#3 

ONSITE WORKER 

Dennal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose(2) Dose(2) Dose (3) Dose (3) 

(mg/kg/day) (mg/kg/day) (mglkg/day) (mglkg/day) 

4.4E-07 3.0E-05 ND(5) ND 

3.6E-10 2.5E-08 ND ND 

8.4E-09 5.9E-07 ND ND 

8.7E-08 6.1E-06 ND ND 

5.4E-09 3.8E-07 ND ND 

2.0E-09 1.4E-07 ND ND 

S.OE-08 5.6E-06 ND ND 

Dust Inhalation Pathway 

Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mglkg/day) (mg/kg/day) 

9.3E-06 6.5E-04 

7.6E-09 5.3E·07 

l.SE-07 1.3E-05 

l.SE-06 1.3E-04 

l.lE-07 S.OE-06 

4.2E-08 3.0E-06 

1.7E-06 1.2E-04 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-49. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-49. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-49. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsite dust concentralions were obtained from Table 19-49. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND represertts "not determined;" these doses were assumed to be negligible. 



Soil Ingestion Pathway 

Carcinogenic Noncarcinogenic 

Dose (I) Dose (1) 

Chemical of Concern (mg/kg/day) (mg/kg/day) 

Metals 

Barium S.OE-09 1.9E-08 

Beryllium 6.6E-12 l.SE-11 

Lead 1.6E-10 3.6E-10 

Manganese 1.6E-09 3.7E-09 

Nickel 9.9E-ll 2.3E-10 

Silver 3.7E-ll 8.5E-11 

Zinc l.SE-09 3.4E-09 

NOleS: 

Table 19-62 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#3 

OFFSITE RESIDENTIAL RECEPTOR 

Dennal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose(2) Dose (2) Dose (3) Dose (3) 

(mg/kg/day) (mg/kglday) (mg/kglday) (mg/kglday) 

2.8E-09 6.5E-09 ND(5) ND 

2.3E-12 5.3E-12 ND ND 

5.4E-ll 1.3E-10 ND ND 

5.6E-10 1.3E-09 ND ND 

3.4E-ll S.OE-11 ND ND 

1.3E-ll 3.0E-ll ND ND 

S.lE-10 1.2E-09 ND ND 

Dust Inhalation Pathway 

Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mg/kglday) (mg/kglday) 

4.3E-09 3.0E-07 

3.6E-12 2.5E-10 

8.4E-ll 5.9E-09 

8.6E-10 6.0E-08 

5.4E-11 3.7E-09 

2.0E-ll 1.4E-09 

S.OE-10 5.6E-08 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-49. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-49. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculaled using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-49. Receptor-specificexposure assumptions were obtained from Table 19-51. 

(4) Dose calculaled using Equation 19-16. Onsite dust concentrations were obtained from Table 19-49. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND represents "not determined~" these doses were assumed to be negligible. 



Soil Ingestion Pathway 

Carcinogenic Noncarcinogenic 

Dose (1) Dose (1) 

Chemical of Concern (mglkg/day) (mglkg/day) 

Metals 

Barium 1.5E-08 1.7E-07 

Beryllium 1.2E-ll 1.4E-10 

Lead 2.9E-10 3.4E-09 

Manganese 3.0E-09 3.5E-08 

Nickel l.BE-10 2.2E-09 

Silver 6.8E-11 S.OE-10 

Zinc 2.7E-09 3.2E-08 

Notes: 

Table 19-63 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#3 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose(2) Dose(2) Dose (3) Dose (3) 

(mglkglday) (mglkg/day) (mglkg/day) (mglkg!day) 

l.OE-09 1.2E-08 ND(5) ND 

8.4E-13 9.8E-12 ND ND 

2.0E-ll 2.3E-10 ND ND 

2.1E-10 2.4E-09 ND ND 

1.3E-ll 1.5E-10 ND ND 

4.7E-12 S.SE-11 ND ND 

1.9E-10 2.2E-09 ND ND 

Dust Inhalation Pathway 

Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mglkg/day) (mglkg/day) 

Dose (I) 

2.0E-08 1.4E-06 

1.7E-ll 1.2E-09 

3.9E-10 2.7E-08 

4.0E-09 2.8E-07 

2.5E-10 1.7E-08 

9.2E-ll 6.5E-09 

3.7E-09 2.6E-07 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-49. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-49. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-49. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-49. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND ~ts "not determined;" these doses were assumed to be negligible. 



Chemical of Concern 

Metals 
Nickel 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (1) 

(mg/kg/day) 

6.1E-08 

Noncarcinogenic 

Dose (1) 

(mg/kg/day) 

4.3E-06 

Table 19-64 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#4 

ONSITE CONSTRUCTION WORKER 

Dermal Absorption Pathway Vapor Inhalation Pathway 

Carcinogenic 

Dose(2) 

(mg/kg/day) 

4.4E-09 

Noncarcinogenic 

Dose (2) 

(mg/kg/day) 

3.1E-07 

Carcinogenic 

Dose (3) 

(mg/kg/day) 

ND(5) 

Noncarcinogenic 

Dose (3) 

(mglkg/day) 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mglkg!day) 

3.0E-08 

Noncarcinogenic 

Dose (4) 

(mg/kg/day) 

2.1E-06 

(1) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-50. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively, 

(2) Dose calculaled using Equation 19-14. Onsite soil concentrations were obtained from Table 19-50. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations ·were obtained from Table 19-50. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculaled using Equation 19-16. Onsite dust concentrations were obtained from Table 19-50. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND represents "not determined;"~ dose~~ere assumed__IQ_ be negligible. 



Soil Ingestion Pathway 

Carcinogenic Noncarcinogenic 
Dose (1) Dose (I) 

Chemical of Concern (mglkg/day) (mglkg/day) 

Metals 
Nickel 6.4E-09 4.5E-07 

Notes: 

Table 19-65 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#4 

ONSITE WORKER 

Dennal Absorption Pathway Vapor Inhalation Pathway 
Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic 

Dose (2) Dose (2) Dose (3) Dose (3) 
(mglkg/day) (mglkg/day) (mglkg/day) (mglkg/day) 

4.4E-09 3.1E-07 ND (5) ND 

Dust Inhalation Pathway 
Carcinogenic Noncarcinogenic 

Dose (4) Dose (4) 

(mglkg/day) (mglkg/day) 

3.0E-08 2.1E-06 

(I) Dose calrulated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-50. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. (2) Dose calrulated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-50. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. (3) Dose calrulated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-50. Receptor-specific exposure assumptions were obtained from Table 19-51. 
(4) Dose calrulated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-50. Receptor-specific exposure assumptions were obtained from Table 19-51. 

ND represents "nOl determined:" these doses were assumed to be ne2li2iblc. 



O.emical of Concern 

Metals 

Nickel 

Notes: 

Soil Ingestion Palhway 

Carcinogenic 

Dose (1) 

(mglkg/day) 

2.6E-12 

Noncarcinogenic 

Dose (1) 

(mglkg/day) 

6.1E-12 

Table 19-66 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#4 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Palhway Vapor Inhalation Palhway 

Carcinogenic 

Dose (2) 

(mglkg/day) 

9.0E-13 

Noncarcinogenic 

Dose (2) 

(mglkg/day) 

2.1E-12 

Carcinogenic 

Dose (3) 

(mg/kg/day) 

ND(5) 

Noncarcinogenic 

Dose (3) 

(mg/kg/day) 

ND 

Dust Inhalation Palhway 

Carcinogenic 

Dose (4) 

(mg/kg/day) 

2.6E-12 

Noncarcinogenic 

Dose (4) 

(mg/kg/day) 

1.9E-10 

(I) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-50. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-50. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calwlated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-50. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calw1ated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-50. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(5) ND represents "not deteJ11lined;" lhesc doses were as~ccl to be ~ligiblc. 



Oiemical of Concern 

Metals 

Nickel 

Notes: 

Soil Ingestion Pathway 

Carcinogenic 

Dose (1) 

(mgJtg/day) 

4.8E-12 

Noncarcinogenic 

Dose (I) 

(mgJtg/day) 

5.7E-11 

Table 19-67 

CALCULATED DOSES FOR ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#4 

OFFSITE SENSITIVE RECEPTOR 

Dermal Absorption Pathway Vapor lnhaljltion Pathway 

Carcinogenic 

Dose (2) 

(mgJtg/day) 

3.3E-13 

Noncarcinogenic 

Dose (2) 

(mgJtg/day) 

3.9E-12 

Carcinogenic 

Dose (3) 

(mgJtg/day) 

ND(5) 

Noncarcinogenic 

Dose (3) 

(mgJtg/day) 

ND 

Dust Inhalation Pathway 

Carcinogenic 

Dose (4) 

(mg/kg/day) 

1.2E-Il 

Noncarcinogenic 

Dose (4) 

(mgJtg/day) 

8.7E-10 

(I) Dose calculated using Equation 19-13. Onsite soil concentrations were obtained from Table 19-50. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(2) Dose calculated using Equation 19-14. Onsite soil concentrations were obtained from Table 19-50. Receptor and chemical-specific exposure assumptions were obtained from Tables 19-51 and 19-25, respectively. 

(3) Dose calculated using Equation 19-15. Onsite vapor concentrations were obtained from Table 19-50. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(4) Dose calculated using Equation 19-16. Onsite dust concentrations were obtained from Table 19-50. Receptor-specific exposure assumptions were obtained from Table 19-51. 

(S) ND ~senti "not determined;" these doses were assumed to be negligible. 
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19.4 Toxicity Assessment 

A toxicity assessment was performed to identify and summarize the toxicological properties of 

the potential chemicals of concern selected in Section 19.2 for the human health risk assessment. 

In addition, toxicity values were obtained for use in conjunction with the results of the exposure 

assessment presented in Section 19.3, in order to quantitatively and qualitatively assess the 

potential for adverse effects to occur to receptors associated with the site. 

Two types of adverse effects, carcinogenic and noncarcinogenic, are generally taken into 

consideration to assess potential impacts to human health. Quantitative toxicological assessments 

for many chemicals, including both noncarcinogenic and carcinogenic responses, can be found 

in the Integrated Risk Information System (IRIS) database and in the Health Effects Assessment 

Summary Tables (HEAST) documents, produced by EPA (EPA, 1993a; EPA, 1993b). 

19.4.1 Carcinoa:;enic Effects 

Carcinogenic effects are characterized by the production of tumors resulting from cellular 

changes that lead to uncontrolled cellular proliferation. The EPA currently assumes that there 

is not a threshold effect for substances which cause cancer, and that there is a linear relationship 

between the exposure concentration and the probability that cancer will be produced due to 

exposure. Therefore, carcinogenic risk is defined as the incremental probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen. 

The EPA identifies carcinogens by a weight-of-evidence-classification system. The 

weight-of-evidence-classification system characterizes the extent to which the data available 

indicate that a chemical is carcinogenic to humans; the classifications are presented in 

Table 19-68. In general, quantitative carcinogenic risk assessments are performed only for 

chemicals in Groups A and B, but they may also be performed for chemicals in Group C. 

Generally, carcinogenic slope factors for such chemicals are calculated using the linearized 

multistage model, which is a linear non-threshold mathematical model for low dose extrapola

tion. To derive slope factors, the EPA calculates the upper 95% confidence limit of the slope 

describing the probability of carcinogenic response versus the unit intake of a chemical over a 

given lifetime in units of (mg/kg-dayY1
• Methodologies for deriving slope factors are described 

in RAGS (EPA, 1989a). 

Slope factors are often derived separately to evaluate oral and inhalation risks associated with 

chemical exposures. Often studies will derive drinking water unit risk factors from oral studies, 

and inhalation unit risk factors from inhalation studies. Unit risk factors are values representing 

the level of risk of cancer associated with the exposure to a unit of a carcinogen. Drinking water 

unit risk factors and inhalation unit risk factors can be converted to oral and inhalation slope 

factors using the following equations: 

Oral Slope Factor (mg/kg-dayt1 

= Drinking Water Unit Risk (ug/1)-1 x 1 day/ 2 liters x 70 kg x 1<Y ug/mg (19-19) 

II-105 



. I 

where 

Inhalation Slope Factor (mg/kg-dayY1 

= Inhalation Unit Risk (ug/rrf}1 x 70 kg x 1 day/20 rrf air x 1()3 ug/mg (19-20) 

2 liters 
20 m3 

70 kg 
1,000 ug/mg 

- Default value for the average human intake of drinking water per day 

= Default value for the average daily inhalation rate for humans 

- Default value for the weight of an average human 

- Conversion factor from micrograms to milligrams. 

Dermal slope factors (SFs), which are used to assess dermal exposures to potential carcinogens, 

are usually not available directly from the EPA; therefore, when possible, dermal SFs have been 

derived for the purposes of this risk assessment. A dermal SF can be derived by dividing 

available oral slope factors by absorption factors derived from literature searches to obtain an 

estimated absorbed slope factor. From this estimated absorbed dermal slope factor, the 

carcinogenic risk from dermal exposure may be calculated. 

19.4.2 Noncarcinoeenic Effects 

Noncarcinogenic effects cover a wide range of toxicological responses ranging from effects on 

specific organs (e.g. the liver), to systemic effects (e.g. the central nervous system) to effects 

on reproduction and offspring (e.g., teratogenicity and mutagenicity). Based on scientific 

understanding of homeostatic and adaptive mechanisms, systemic or noncarcinogenic toxicity is 

assumed to have an identifiable threshold for both the individual and the population, which 

means that the organisms or receptors can tolerate a range of exposures without adverse effects. 

The benchmark value of this threshold is the reference dose or RID, expressed in milligrams of 

chemical per kilogram of body weight of individual per day (mg/kg-day) (EPA, 1993b). 

For the purposes of risk assessment, noncarcinogenic effects are assessed using chronic 

reference doses (RIDs) in milligram-chemical per kilogram-body weight of individual per day 

(mg/kg-day). A chronic RID is an estimate (with uncertainty spanning as high as an order of 

magnitude) of a human daily intake that is likely to be without an appreciable risk of deleterious 

effects during a lifetime or a portion of a lifetime (greater than 7 years), including sensitive 

subpopulations (EPA, 1993a). 

Usually, exposures that are less than the RID (resulting in a hazard quotient or hazard index 

equal to or less than 1) are not likely to be associated with adverse health risks. As the 

frequency and level of exposures exceeding the RID increases, the likelihood for adverse effects 

also increases. However, a clear distinction that could categorize all exposures below the RID 

as "acceptable" (risk-free) and all exposures in excess of the RID as "unacceptable" (causing 

adverse effects) cannot be made (EPA, 1993b). 

The RID, in mg/kg-day, is derived by using the following equation: 

RID mg/kg-day = NOAEL mg/Kg-day 
UFxMF 
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where 
NOAEL 
UF = 
MF = 

- No-Observed-Adverse-Effect Level 
Uncertainty Factor 
Modifying Factor 

The no-observed-adverse-effect level (NOAEL) is the key datum in the dose-response assessment 

process. It is defined as the highest experimental dose of a chemical at which there is no 

statistical or biologically significant increase in frequency or severity of adverse effects between 

the exposed population and its appropriate control. That is, effects may be produced at this 

level, but they are not considered to be adverse. Adverse effects are defined as functional 

impairment or pathological lesions which may affect the performance of the whole organism, 

or which reduce an organism's ability to respond to an additional challenge (EPA, 1989a). 

For health protection purposes, standard uncertainty factors (UFs) are ten-fold factors that 

address various types of uncertainty in extrapolation; these include the following: 

• lOH: A ten-fold factor to account for the variation in sensitivity among members of the 

human population, especially children, pregnant women, and the elderly. 

• lOA: A ten-fold factor to account for the uncertainty involved in extrapolating from animal 

data to humans, assuming that humans are the most sensitive species. 

• lOS: A ten-fold factor to account for the uncertainty involved in extrapolating from less than 

chronic NOAEL (or subchronic NOAEL) to chronic NOAEL. 

• lOL: A ten-fold factor to account for the uncertainty involved in extrapolating from the 

lowest observed adverse effect level (LOAEL) to NOAEL. 

Modifying factors (MFs), varying from greater than 1 to 10, are used to address the scientific 

uncertainties of the study and database that are not explicitly treated by uncertainty factors. The 

default value for MFs is 1 (EPA, 1989a). In addition to UFs and MFs, NOAELs obtained from 

animal studies must be adjusted for the human equivalent NOAEL for exposure duration and 

other factors, including body weight and difference in regional deposited dose. 

RIDs are often available from the EPA for oral and inhalation routes of exposure. The 

appropriate type of RID should be used to assess corresponding exposures. Often toxicity values 

for noncarcinogenic inhalation exposures are presented as reference concentrations, which are 

levels of exposure (in mg/m3
) that are not expected to result in adverse effects. For the purposes 

of this risk assessment, reference concentrations (RfCs) identified for chemicals of concern have 

been converted into inhalation reference doses according to EPA guidance (EPA, 1989a). RfCs 

are converted into RIDs using the following equation: 

Inhalation RID (mg/kg-day) = RfC (mg/m3) x 1170 kg x 20m3/day (19-22) 

The conversion factors (1/70 kg and 20m3/day) used represent the default factors assumed for 

the average weight and the average daily air intake of a typical human. 

II-107 



, I 

Dermal exposures have been identified as potential routes of exposure for this study. In general, 

dermal RIDs are not available for risk assessment purposes, but they have been derived for some 

of the chemicals of concern in order to assess potential dermal exposures. The dermal RIDs have 

been derived by multiplying available oral RIDs by absorption factors identified in literature 

searches. The result is an assumed absorbed dose of contaminant, below which exposures are 

not expected to result in adverse effects, and above which potential hazards may exist. 

19.4.3 Carcinoeenic and Noncarcinoeenic Toxicity Values 

A summary of the carcinogenic and noncarcinogenic toxicity values identified for the chemicals 

of concern at the 15 SWMUs investigated at Cannon AFB is presented in Table 19-69. A 

summary of the carcinogenic and noncarcinogenic effects associated with the chemicals of 

concern, including the site of action and effect produced by noncarcinogenic substances, and the 

locations and types of tumors produced by carcinogenic substances, is presented in Table 19-70. 

19.4.4 Uncertainties and Limitations 

Due to the nature of the studies which are used to determine the toxic potential of chemicals, 

all toxicity assessments inherently contain at least some level of uncertainty concerning 

confidence in the validity, accuracy, and appropriateness of the derived toxicity values. The 

toxicity values derived for the purposes of risk assessment are collected from a wide range of 

sources, using a variety of techniques and study designs to estimate RIDs and slope factors. The 

methodologies and assumptions used to estimate these toxicity values results in differing levels 

of confidence in the toxicity values used. The following discussion gives an overview of the 

uncertainties generally associated with toxicity assessments, and methodologies used to account 

for these in developing numbers used to assess the potential hazards associated with chemical 

exposures. 

Epidemiological studies of certain chemicals, especially those found in the workplace and in 

public drinking water supplies, have produced some reliable information sources on the hazards 

of chemical exposures. In general, however, data concerning direct human exposures to 

hazardous chemicals is still scarce. As a result, studies conducted on laboratory animals provide 

necessary information to evaluate the toxicity of exposures to potentially dangerous substances. 

Animal studies are performed under controlled conditions in terms of exposure conditions and 

dose levels, and effects analyses can be rigorously scrutinized. Regardless of the measures 

taken, laboratory animals do not necessarily represent human responses, and extrapolating the 

results of animal studies to predictions on the effects of humans is a major source of uncertainty 

in assessing the toxicity of potentially hazardous chemicals. There are many important 

differences between laboratory animals and humans, and these differences may all be sources 

of variation between the responses to toxic exposures between humans and animals. Differences 

in life span, body size, metabolic rates, metabolic processes, and exposure routes make 

extrapolations difficult to assess. When animal studies are used to develop a toxicity value for 

human health risk assessment purposes, a safety or uncertainty factor is often used to account 

for potential differences in response to hazardous chemicals. A value of 10 is usually 

incorporated for extrapolations from animal studies to human toxicity values. 
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Toxicity values, especially cancer slope factors, are based on the assumption that there is a linear 

relationship between the amount of exposure and the severity of the effect. For carcinogens, 

it is assumed that there is no threshold level below which exposure to the substance is without 

risk of developing cancer. Studies used to derive slope factors use high levels of concentrations 

of the carcinogen to generate data, and then extrapolate to low doses to predict the risks 

associated with low level exposures. Justification for these methods has not been sufficiently 

provided to this point. Use of toxicity values based on extrapolation from high doses to low 

level exposures may not take into account threshold levels which may exist, and overestimations 

of actual risk may be the result. 

Uncertainties also may arise when studies use inbred strains of homogeneous animals, or when 

healthy populations of human workers are used to predict the effects of potentially hazardous 

chemicals on a heterogeneous population of humans. The general human population comprises 

a wide variety of genetic, cultural, and behavioral patterns which all influence responses to all 

types of stressors, including toxic chemicals. Sensitive subpopulations must be taken into 

account when estimates of toxicity are developed, and in general, an uncertainty factor of 10 is 

applied to ensure the protection of all populations potentially exposed. 

The use of toxicity values to assess the potential effects of hazardous chemicals on a wide variety 

of potential receptors contains considerable uncertainties. Nevertheless, the toxicity values 

derived are considered conservative estimates, and although risk assessments using these toxicity 

values may overstate the actual risks present on a site, the protection of all possible receptors 

is sound justification for using these methodologies. 
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Table 19-68. EPA Carcinogenic Weight-of-Evidence Classification1 

A 

81 

82 

c 

D 

E 

Human Carcinogen (sufficient evidence of 

carcinogenicity in humans) 

Probable Human Carcinogen (limited evidence of 

carcinogenicity in humans) 

Probable Human Carcinogen (sufficient evidence 

of carcinogenicity in animals with inadequate or 

lack of evidence in humans) 

Possible Human Carcinogen (limited evidence of 

carcinogenicity in animals and inadequate or lack 

of human data) 

Not classifiable as to Human Carcinogenicity 

(inadequate or no evidence) 

Evidence of Noncarcinogenicity for Humans (no 

evidence of carcinogenicity in adequate studies) 

Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation 

Manual (Part A)(EPA, 1989d). 



Table 19-69. Toxicity Values for Chemicals of Concern 
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Classification (mg/kg-day) (mg/kg-day)'1 (mg/kg-dy)"1 
' 

·. 

······-' 

.,,_ . _·.... , ..••. _,'. ,,·_ < / 
METALS 

. . ~-~ ___;: 

Arsenic A 3.0 x 1o·• • -- 1.8 • 1.5 X 10+11 0.94" 2.8 x 1o·• 1.9 

Barium -- 7.0 X 10"2
" 1.4 x 1 o·•' - -- moderate• 7.0 X 10"2 

Beryllium B2 5.0 X 10·> 1 -- 4.3. 8.4 b low• 5.0 X 10"3 4.3 

Chromium (Ill) -- 1.0 • -- -- -- 0.01° 1.0 X 10"2 

Chromium (VI) A 5.0 X 10·'- -- -- 4.1 X 10+1 b 0.01° 5.0 X 10"5 

Lead B2 -- -- - -- 0.1° - -

Manganese D 1.4 X 1 0"1"(food) 1.1 X 10·• - -- 0.04° 5.6 X 10"3 

I 
5.0 X 1 0"3 (water) 

! Nickel A (under review) 2.0 X 10"2 1 -- - 8.4 X 10"1 
b low" 2.0 X 10"2 

Silver D 5.0 X 10·'- -- - -- moderate• 5.0 X 10"3 

Vanadium -- 7.0x 10·3b - -- -- moderate• 7.0 X 10"3 

Zinc D 3.0 X 10"1 1 - - -- 0.31 9.0 X 10 ·Z 

• Integrated Risk Information System (IRIS), October,1993. 

b Health Effects Assessment Summary Tables (HEAST), January, 1992. 

• Health Effects Assessment Summary Tables (HEAST), March, 1993. 

• Inhalation RIDs have been calculated from Inhalation RfCs identified in IRIS and HEAST using the equation: Inhalation RfD (mglkg-day) = (RIC (mg/m3
)) x (1/70 kgl x (20 m3 air Intake/day) 

• The Oral Slope Factor for Arsenic has been calculated from the Drinking Water Unit Risk Factors Identified in IRIS, using the equation: 

Oral Slope Factor (mg/kg-day)"1 = [Drinking Water Unit Risk (ug/1)"1
] x [1 day/2 liters] x [70 kg] x [10 3 ug/mg] 

1 Inhalation Slope Factors for Arsenic and methylene chloride have been calculated from the Inhalation Unit Risk Factors identified in IRIS, using the equation: 

Inhalation Slope Factor (mg/kg-day)"1 = [Inhalation Unit Risk (ug/m3
)"

1 x [70 kg] x [1 day/20 m' air] x [103 ug/mg] 

• Casarett and Coull's Toxicology, 1986 

• Vahter and Norvin (1980) 
1 Davies et al. (1980) 
1 No gastrointestinal absorption factors identified for these compounds. Due to their organic solvent properties, an absorption factor of 1 has been assumed. 

~ Dermal RfDs were calculated by multiplying Chronic Oral Rfd values by identified Gastrointestinal Absorption Factors to adjust for the amount of contaminant potentially absorbed by dermal 

contact. For Barium, Beryllium, Nickel, Silver, and Vanadium, an absorption factor of 1 has been assumed. 

1 Dermal Slope Factors were calculated by dividing Oral Slope Factor values by identified Gastrointestinal Absorption Factors to adjust for the amount of contaminant potentially absorbed by 

dermal contact. For Beryllium, an absorption factor of 1 has been assumed. 

m Superfund Health Risk Technical Support Center, Cincinnati, OH 

- Means not available from EPA sources. 



Table 19-69. Toxicity Values for Chemicals of Concern (continued) 

Chemical EPA Weight of 

Evidence 
Classification 

Chronic Oral RfD I Chronic Inhalation 

(mg/kg-day) RfDd 
Oral Slope Factor 

(mg/kg-day)"1 A~::!~::~e~~~:!t r (~~J~=~~r,t< I Oe~:!t!~ope 
(mgll<g-dy)"' ' 

Inhalation Slope 
Factor · 

(mg/kg-day)"1 
(mg/kg-day) 

ORGANICS 

Acetone D I 1.0x1o·•• -- -- -- 11 1.0 X 10"1 

Ethylbenzene D I 1.0 x 1o·•• 2.9 X 10·' -- -- 11 1.0 X 10"1 

Methylene Chloride B I 6.0 X 10·h 8.6 X 10"1 7.5 X 10·3 • 1.7 X 10"31 11 6.0 X 10"2 7.5 X 10"3 

Tetrachloroethylene B2/C I 1.0 X 10"2 • -- 5.2 X 10"2
m 2.0 X 10·""' 11 1.0 X 10"2 5.2 X 10"2 

1,1,1-Trichloroethane D I 9.0 X 10"2 0 -- -- - 11 9.0 X 10"2 

Toluene D I 2.0 X 10"1 • 1.1 X 10"1 -- -- 11 2.0 X 10"1 

Xylenes D I 2.0. I -- I -- I -- I 11 2.0 

• Integrated Risk Information System (IRIS), October,1993. 

• Health Effects Assessment Summary Tables (HEAST), January, 1992. 

• Health Effects Assessment Summary Tables (HEAST), March, 1993. 

d Inhalation RfDs have been calculated from Inhalation RfCs identified in IRIS and HEAST using the equation: Inhalation RfD (mgll<g-day) = [RfC (mg/m3
)) x 11/70 kg) x [20m' air Intake/day) 

• The Oral Slope Factor for Arsenic has been calculated from the Drinking Water Unit Risk Factors identified in IRIS, using the equation: 

Oral Slope Factor (mg/kg-day)"1 =[Drinking Water Unit Risk (ug/1)"1
) x [1 day/2 liters] x [70 kg) x (103 ug/mg) 

1 Inhalation Slope Factors for Arsenic and methylene chloride have been calculated from the Inhalation Unit Risk Factors identified in IRIS, using the equation: 

Inhalation Slope Factor (mg/kg-day)"1 = [Inhalation Unit Risk (ug/m 3
)"

1 x (70 kg) x (1 day/20 m3 air] x [103 ug/mg) 

° Casarett and Doull's Toxicology, 1986 

h Vahter and Norvin (1980) 
1 Davies et al. (1980) 
1 No gastrointestinal absorption factors identified for these compounds. Due to their organic solvent properties, an absorption factor of 1 has been assumed. 

k Dermal RfDs were calculated by multiplying Chronic Oral Rfd values by identified Gastrointestinal Absorption Factors to adjust for the amount of contaminant potentially absorbed by dermal 

contact. For Barium, Beryllium, Nickel, Silver, and Vanadium, an absorption factor of 1 has been assumed. 

1 Dermal Slope Factors were calculated by dividing Oral Slope Factor values by identified Gastrointestinal Absorption Factors to adjust for the amount of contaminant potentially absorbed by 

dermal contact. For Beryllium, an absorption factor of 1 has been assumed. 

m Superfund Health Risk Technical Support Center, Cincinnati, OH 

- Means not available from EPA sources. 



Table19-70. Carcinogenic and Noncarcinogenic Effects of Chemicals of Concern 

' 
. . ·.· <,·> ... /''::· ., ' .<··.. •• •• . <.<· .. ·<.·. ·.,,. : ·:··:·· / . .·· . 

I 

Chemical Noncarcinogenic Effect ... · .· .e:_ _ (:arclnog~~~~ Effect > : .. :.. :• .·· 
·. : .· . . . . '· . ·: :: ' ::.: < ·EPA C~tclnogenlc Class 

I 

Target Organ Critical Effect Target Organ I I 

Tumor Type 

::····:·:· 
,· . 

. .. 

.·. · .. · ·.:· >< :·: 

METALS 

Arsenic Skin1
·
2 Blackfoots disease; Respiratory tumors2 A 

Hyperpigmentation; Keratosis; 

Skin lesions Skin tumors: 3 

melanosis 

Nervous System1
·
2 Abnormal nerve conduction 

Liver tumors: 2
•
3 

Liver1 Jaundice; cirrhosis; ascites hemangioendothelial tumors 
angiosarcomas 

Barium Gastrointestinal trad Gastroenteritis N/A --

Nervous system 1 Muscular paralysis 

Cardiovascular system4 Decreased pulse rate; 

i 

Ventricular fibrillation; Increased 

I 
blood pressure 

Lung1 Pneumoconiosis 

Beryllium Lung1 Pneumonitis; Berylliosis Lung tumors2
•
5 82 

Skin1 Contact Dermatitis 

Chromium (Ill) Kidney1 Renal Tubular Necrosis N/A -

'--- ··-·-- -· ------- - ------ ------ ·-



Chemical 

Chromium (VI) 

Lead 

Manganese 

Table19-70. Carcinogenic and Noncarcinogenic Effects of Chemicals of Concern (continued) 

Noncarcinogenic Effect 

Target Organ 

Kidneyl·2 

Respiratory System 1 

Nervous system 1 

Blood1 

Kidney, 

Cardiovascular system 1 

Reproductive system 1 

Immune system 1 

Lung1
·
2 

Central Nervous System1
·
2 

Liver 

Critical Effect 

Renal Tubular Necrosis 

Nasal irritation; bronchitis 

Impaired CNS function; 
peripheral neuropathy 

Impaired heme synthesis; 
shortened erythrocyte lifespan 

impaired kidney function 

Increased blood pressure 

Increased reproductive 
dysfunction 

Decreased immune response 

Pneumonitis 

Psychomotor disturbances; CNS 
effects 

Cirrhosis 

·ca~~~~g~~~tb ~#~C:~· ··•·.·•./ · 

Target Organ l 
Tumor Type 

Lung tumors: 1•
2

·
6 

Squamous cell carcinomas 
Anaplastic tumors 
Adenocarcinomas 

Kidney tumors 1 

Renal adenocarcinomas 

Respiratory tumors 

Gl tumors 

N/A 

A 

82 

D 



Table19-70. Carcinogenic and Noncarcinogenic Effects of Chemicals of Concern (continued) 

- -~ 

·····. 
. . ......... 

. .· 
. . ·. .·• . ··· .. ).····.:·>·· ...................... ·· • ·•·••••••••·· ...... ·.··•·•··· ...••... ·.•..•.•.... < < >·····. •• • 

..... 
Chemicai Noncarcinogenic Effect· .. · · .. · ••.•. · CarcinogEmlc Effect 

. .• . . .. ,·· .·· 

Target Organ Critical Effect Target Organ I EPA Carcinogenic Class 

Tumor Type 
I .. . . . . ~"-

Nickel Skin1 Contact dermatitis --

Reproductive system1 Decreased reproductive capacity 

Lung1 Pulmonary edema 

Whole body2 Decreased weight 

Major organs2 Decreased weight 

Silver Skin Argyria N/A D 

Gastrointestinal tract Irritation 

Reproductive system Decreased reproductive capacity 
in males 

Vanadium Respiratory system 1 Bronchitis; bronchopneumonia 

Mucous membranes (eyes, nose, Irritant 
G. I.), 

Zinc Respiratory system 1 Irritant D 

Gastrointestinal tract1 irritant 



Table19-70. Carcinogenic and Noncarcinogenic Effects of Chemicals of Concern (continued) 

Target Organ 

ORGANICS 

Acetone 

Ethylbenzene 

Methylene chloride 



Table19-70. Carcinogenic and Noncarcinogenic Effects of Chemicals of Concern (continued) 

Chemical Noncarcinogenic Effect I 
Target Organ I Critical Effect I I >EpACarclnogenic:: Class 

Tetrachloroethylene 

1,1, 1-Trichloroethane 

Toluene 

Xylenes 

Liver1
·
2 

Respiratory 1 

Mucous membranes (eyes and 
nose)1 

Liver1 

CNS1
·
2 

Liver1
·
2 

Kidney'·2 

Respiratory 1 

Mucous membranes (eyes and 
nose)1 

CNS 

Casarett and Doull's Toxicology, 1986 
Integrated Risk Information System (IRIS), October, 1993 
Popper et al, 1978 
Reeves, 1979 
Kuschner, 1981 
Norseth, 1987 

Hepatotoxicity; fatty tissue 

Irritant 

Irritant 

Fatty liver; necrosis 

Narcosis; depressed neurologic 
function 

Increased weight 

Acidosis, lesions 

Irritant 

Irritant 

Depressed neurologic function; 
narcosis 

I 
N/A 82/C 

N/A D 

N/A D 

N/A D 
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19.5 Risk Characterization- Baseline Scenario 

In Section 19.3.2.4, exposure doses were estimated for each receptor. In Section 19.4, toxicity 

values were determined for each COC. This section estimates cancer risk and noncancer hazard 

index for the baseline scenario by integrating exposure doses with the toxicity values for each 

receptor. 

Because the development of carcinogenic and noncarcinogenic effects are assumed to be caused 

by different mechanisms of action, different methodologies are used to quantitate these effects. 

The methods used to estimate cancer risk and noncancer hazard indices are presented in 

Sections 19.5.1 and 19.5.2, respectively. The cancer risk and noncancer hazard indices are 

presented and discussed for each RAA in Section 19.5.3. The results are summarized in 

Section 19.5.4. A discussion regarding the uncertainties and limitations of the risk characteriza

tion is presented in Section 19.5.5. Finally, because of the lack of EPA-verified toxicity values 

for lead, cancer risk and noncancer hazard were not quantitated for lead exposure. Instead, 

potential health impacts arising from lead exposure were evaluated using EPA's Uptake 

Biokinetic Model (UBK), which calculates blood-lead concentrations arising in child receptors 

due to lead exposure. The results of this analysis are discussed in Section 19.5.6. 

19.5.1 Cancer Risk Estimation 

In assessing the carcinogenic effects resulting from exposures to COCs, the excess cancer risk, 

in addition to the background fatal cancer risk, is calculated using the following equation (EPA, 

1989d): 

where 

Risk - Dosec x CSF (19-23) 

Risk = Excess cancer risk; 
Dosec - For each COC, the carcinogenic daily dose due to a particular exposure 

pathway (mg/kg/day). Exposure doses under the baseline scenario for each 

RAA are presented in Tables 19-26 through 19-37; and, 

CSF - Chemical-specific cancer slope factor (mg/kg/dayyt, as obtained from 

Table 19-69. 

The term "excess cancer risk" refers to the incremental cancer risk above the normal background 

cancer risk that arises due to onsite COCs. This equation was used to estimate the excess cancer 

risk from each exposure pathway for the on site worker, offsite resident adult, and off site 

sensitive receptors. 

These excess cancer risk values are expressed in terms such as one-in-ten-thousand (1 x l<J', 10· 

\ lE-04, or 0.0001) or one-in-a-million (1 x 10·6 , 10·6, lE-06, or 0.000001). An individual 

excess cancer risk of 1 x 1~ means that an exposed individual may have a one-in-a-million 

chance of developing cancer over a lifetime (in excess of background) or one person among 

one million exposed people might be expected to develop cancer as a result of exposure to site 

COCs. The background cancer incidence rate in the United States is approximately 25% 

(HCRA, 1992; Crouch and Wilson, 1982). Therefore an individual excess cancer risk of 

1 x 10-6 would indicate that instead of 250,000 persons contracting cancer out of a population 

of one million (background incidence rate), 250,001 persons would contract cancer. 
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Cancer risks for each COC for each exposure pathway for each RAA/receptor combination were 

calculated. The results are summed for each RAA/receptor combination in two ways: for each 

COC, the results are summed across all exposure pathways; and for each exposure pathway, the 

results are summed across all COCs. 

For multiple pathway exposures, the total COC excess cancer risk is conservatively estimated 

by summing the excess cancer risks for all exposure pathways for each COC, using the 

following additive equation: 

where 

Multiple Pathway Riskcoc = E Ris~ (19-24) 

Riskcoc· 
Ris~ 

= Total COC excess cancer risk from multiple pathways; and, 
Excess cancer risk for the ith pathway for a COC. 

For multiple COC exposures, the total pathway excess cancer risk is conservatively estimated 

by summing the excess cancer risks for all COCs for each pathway, using the following additive 

equation (EPA, 1989d): 

where 

Multiple Substance Riskp = E Ris~ 

Riskp = 
Ris~ = 

Total pathway excess cancer risk from multiple substances; and, 
Excess cancer risk for the ith COC for pathway p. 

(19-25) 

The additive model is based on the assumption that the chemicals being considered independently 

have the same mode of action and elicit the same effects. Although the additive model has been 

shown to predict the acute toxicities of many mixtures of similar and dissimilar chemicals (U.S. 

Council on Environmental Quality, 1989), it can lead to substantial errors in risk estimates if 

synergistic or antagonistic interactions occur. For carcinogenic effects, the total excess cancer 

risk estimate might become artificially conservative because the upper 95th percentile slope 

factors are not strictly additive. Also, the above equation sums all carcinogens with different 

weight-of-evidence and tumor sites equally. 

Finally, lifetime excess cancer risks from all pathways and all COCs are assumed to be additive, 

as indicated in the following equation (EPA, 1989a): 

Total Exposure Risk = E Ris~ (19-26) 

The sum of all cancer risks for all potential pathways of concern and for all COCs provides an 

additional step of conservatism in the preliminary risk assessment process (EPA, 1989a). 

The acceptable excess cancer risk range for regulatory purposes ranges between 104 and 10-6 

(EPA, 1990a; EPA, 1991c). Depending on the nature and type of regulatory program under 

which work is being conducted, and on site-specific exposures and conditions, cleanup goals 

and/or treatment standards will be set towards one end or the other of the range. For instance, 

risk management decisions made under RCRA programs generally are concerned with risk in 

the 104 range; under Clean Water Act programs, with risk in the w-s range; and under Safe 
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Drinking Water Act programs, with risk in the 10·6 range. The use of risk assessment results 

by the EPA in supporting risk management decisions and developing remedial alternatives can 

be summarized by the following (EPA, 1991c): 

• Where the cumulative carcinogenic risk to an individual based on an RME for both current 

and future land use is less than 104 and the noncarcinogenic hazard index is less than 1, 

action generally is not warranted unless there are adverse environmental impacts. 

• Records of Decision for remedial actions taken at sites posing risks within the lQ-4 to 10-6 

risk range must explain why remedial action is warranted. 

• The upper boundary of the risk range is not a discrete line at lQ-4, although EPA generally 

uses 104 in making risk management decisions. In certain cases EPA may consider risk 

estimates slightly greater than 104 to be protective. 

The acceptable excess cancer risk range of lQ-4 to 10-6 for regulatory purposes is consistent with 

study results (Travis, 1987). The study examined 132 regulatory decisions and found that 

population sizes had an influence on regulatory decisions regarding trigger levels of excess 

cancer risk. It found that for small population sizes, regulatory actions were taken when the 

excess cancer risk is about 4 x 1()·3 and higher, but were never taken for risk less than 1 x 10\ 

which is similar to EPA guidance for typical Superfund sites where small populations are 

potentially exposed (EPA, 1991c). For large population sizes (such as the entire U.S. 

population), regulatory actions were always taken when the excess cancer risk is about 3 x lQ-4 

or higher, with 10-6 used as a point of departure. 

The acceptable excess cancer risk. range of 1 Q-4 to 10-6 for regulatory purposes is also lower than 

the lifetime fatal risks due to home accidents (8 x 10"3 or 8E-03) in the United States, based on 

the 1975 U.S. Bureau of the Census (Crouch and Wilson, 1982). These home accidents include 

some proportion of seven risks: falls (4E-03), drowning (3E-03), fires (2E-03), inhalation and 

ingestion of objects (lE-03), firearms (7E-04), accidental poisoning (SE-04), and electrocu

tion (4E-04) (Crouch and Wilson, 1982). Due to the conservativeness of current cancer risk 

assessment methodologies, the estimated risks associated with exposure to COCs may even be 

zero (EPA, 1989a; Kostecki and others, 1993). 

19.5.2 Noncancer Hazard Index Estimation 

To assess the potential adverse noncarcinogenic effects resulting from exposure to COCs, the 

pathway-specific dose is compared with the appropriate RID to arrive at a ratio called the hazard 

index (HI) (EPA, 1989a): 

where: 

Hazard Index (HI) - Dosenc I RID (19-27) 

HI 
Do sene 

RID = 

Noncancer hazard index; 
For each COC, the noncarcinogenic daily dose due to a particular 

exposure pathway (mg/kg/day). Exposure doses under the baseline 

scenario for each RAA are presented in Tables 19-26 through 19-37; and, 

Chronic reference dose (mg/kg/day), as obtained from Table 19-69. 

11-119 



'I 

This equation was used to estimate the hazard index for each RAA/receptor combination from 

each COC and each pathway. As with the case of carcinogenic effects, the potential additivity 

of noncarcinogenic hazard due to exposure to multiple substances over multiple exposure 

pathways is quantified as the sum of all possible chemical-specific hazard indices (EPA, 1989a): 

Total Noncarcinogenic Risk = I; HI (19-28) 

Usually, if the HI is greater than unity or one, meaning the exposure level exceeds the threshold 

RID, a potential for adverse noncarcinogenic health effects may exist. If the HI is equal to or 

less than one, exposures to the COCs are not expected to result in a systemic toxic response. 

As the frequency of exposures exceeding the RID increases and the size of the excess increases, 

the probability for adverse effects also increases. However, a clear distinction that could 

categorize all exposures below the RID as "acceptable" (risk-free) and all exposures in excess 

of the RID as "unacceptable" (causing adverse effects) cannot be made (EPA, 1991d, 1992d). 

Note that His are not statistical probabilities, such as excess cancer risks, and the level of 

concern does not increase linearly as the RID is approached or exceeded. For regulatory 

purposes, an HI of one or less is considered to be an acceptable noncarcinogenic risk level 

(EPA, 1989a, 1990a, 1991c). If the pathway-specific or total exposure HI is greater than one, 

segregation of the HI, based on the type of effects or mechanisms, may have to be considered 

(EPA, 1989a). 

19.5.3 Results and Discussion 

For each RAA/receptor combination, carcinogenic risks and noncarcinogenic hazard indices were 

estimated for each exposure pathway and COC using the exposure doses estimated in Section 

19.3.2.4 in conjunction with the risk characterization methods described above. This section 

summarizes and discusses the results for each of the Risk Assessment Areas. 

19.5.3.1 Risk Assessment Area 1 

The carcinogenic COCs identified for this RAA were methylene chloride, tetrachloroethene, 

arsenic, chromium, and nickel. The cancer risks for each of the receptors are presented in 

Tables 19-71 through 19-73. The carcinogenic risk for each of the receptors evaluated were 

within the EPA's target risk range of 104 to 1Q-6. Onsite workers have the greatest estimated 

cancer risk among the receptors, at 4 x 10·5• The greatest contribution to the cancer risk for 

onsite workers is derived from chromium exposure through the inhalation pathway (3 x 10-5
), 

followed by the dust inhalation (5 x 10-6), soil ingestion (1 x 1Q-6), and dermal absorption of 

arsenic (1 x 1Q-6). The toxicity values for chromium assumed that the COC was present in its 

hexavalent (VI) form. However, if the chromium were present in its trivalent (III) form, the 

carcinogenic risk would not be quantifiable due to the· lack of toxicity data for trivalent 

chromium. 

Offsite resident receptors have a cancer risk of 1 x 1Q-6, with the greatest contribution being 

derived from the ingestion and dermal absorption of arsenic in deposited soils. Offsite sensitive 

receptors have a cancer risk of 2 x 1Q-6, also with the greatest contribution being derived from 

the ingestion and dermal absorption of arsenic in deposited soils. 
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Noncancer hazard indices were calculated for each of the COCs identified: toluene, xylenes, 

TCA, acetone, methylene chloride, tetrachloroethene, arsenic, barium, chromium, nickel, and 

silver. The risk characterization for lead is discussed in Section 19.5.6. The hazard indices for 

each of the receptors are presented in Tables 19-74 through 19-76. The hazard index for each 

of the receptors evaluated did not exceed EPA's "level of concern" of unity (1.0) for 

noncarcinogenic effects. Onsite workers have the greatest estimated hazard index among the 

receptors, at 6.1 X w-1• Offsite resident receptors have a hazard index of 2.6 X w-2• Offsite 

sensitive receptors have a hazard index of 9.5 x 10-2• 

19.5.3.2 Risk Assessment Area 2 

The carcinogenic COCs identified for this RAA were methylene chloride and nickel. The cancer 

risks for each of the receptors are presented in Tables 19-77 through 19-79. The carcinogenic 

risk for each of the receptors evaluated were less than the EPA's target risk range of 1 Q4 to 10-6. 

On site workers have the greatest estimated cancer risk among the receptors, at 3 x 10-7
• Off site 

resident receptors have a cancer risk of 2 x w-u, while offsite sensitive receptors have a cancer 

risk of 2 X 10-11
• 

Noncancer hazard indices were calculated for each of the COCs identified: toluene, 

ethylbenzene, xylenes, acetone, methylene chloride, barium, nickel, and vanadium. The hazard 

indices for each of the receptors are presented in Tables 19-80 through 19-82. The total hazard 

index for each of the receptors evaluated did not exceed EPA's "level of concern" of unity ( 1. 0) 

for noncarcinogenic effects. Onsite workers have the greatest estimated hazard index among the 
receptors, at 9.4 X w-2• Offsite resident receptors have a hazard index of 3.8 X w-s, while 

offsite sensitive receptors have a total hazard index of 1. 8 x 104
• 

19.5.3.3 Risk Assessment Area 3 

The carcinogenic COCs identified for this RAA were beryllium and nickel. The cancer risks 

for each of the receptors are presented in Tables 19-83 through 19-85. The carcinogenic risk 

for each of the receptors evaluated was less than the EPA's target risk range of 1Q-4 to 10-6. 

Onsite workers have the greatest estimated cancer risk among all the receptors, at 9 x 10-7
• 

Offsite resident receptors have a cancer risk of 6 x 1o-10
, while offsite sensitive receptors have 

a cancer risk of 9 x lQ-10• 

Noncancer hazard indices were calculated for each of the COCs identified: barium, beryllium, 

manganese, nickel, silver' and zinc. The risk characterization for lead is discussed in 

Section 19.5.6. The hazard indices for each of the receptors are presented in Tables 19-86 

through 19-88. The total hazard index for each of the receptors evaluated did not exceed EPA's 

"level of concern" of unity (1.0) for noncarcinogenic effects. Onsite workers have the greatest 

estimated hazard index among the receptors, at 2.3 x 1o-1
• Offsite resident receptors have a 

hazard index of 1.3 x 10-4, while offsite sensitive receptors have a hazard index of 6.3 x 104
• 

19.5.3.4 Risk Assessment Area 4 

The carcinogenic COCs identified for this RAA included nickel, which was the only COC 

identified for this RAA. The cancer risk for each of the receptors are presented in Tables 19-89 

through 19-91. The carcinogenic risk for each of the receptors evaluated was less than the 
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EPA's target risk range of 104 to 10-6. Onsite workers have the greatest estimated cancer risk 

among the receptors, at 2 x 10"7• Offsite resident receptors have a cancer risk of 2 x 10-11 , while 

offsite sensitive receptors also have a cancer risk of 2 x 10-11 • 

Noncancer hazard indices were calculated for nickel. The hazard indices for each of the 

receptors are presented in Tables 19-92 through 19-94. The total hazard index for each of the 

receptors evaluated did not exceed EPA's "level of concern" of unity (1.0) for noncarcinogenic 

effects. Onsite workers have the greatest estimated hazard index among the receptors, at 3_2 

x 104
• Off site resident receptors have a hazard index of 2. 6 x 10-8

, while offsite sensitive 

receptors have a hazard index of 1.9 x 10-7 _ 

19.5.4 Summary of Results for the Baseline Scenario 

A summary of the cancer risk results for the baseline scenario, by RAA/receptor combination, 

is presented below. 

CanQ~r Risk FrQm All Pathwa~s 

Offsite Residen- Off site 

Risk Assessment Onsite tial Receptor Sensitive Recep-

Area Worker tor 

RAA#l 4 x 10"5 1 X 10-6 2 X 10-6 

RAA#2 3 X 10"7 2 X 10"11 2 X 10"11 

RAA#3 9 X 10"7 6 X 10"10 9 X 10"10 

RAA#4 2 X 10"7 2 X 10"11 2 X lo-11 

For regulatory purposes, the acceptable excess cancer risk range is considered to be l<t to lQ-6 

(see Section 19.5.1). The cancer risks for the three receptors for RAA#l were all within this 

range, while the cancer risk for other RAA/receptor combinations were all lower than lifi. 

Therefore, all the excess cancer risks were within or below the acceptable excess cancer risk 

range. 

A summary of the noncancer hazard index results for the baseline scenario, by RAA/receptor 

combination, is presented below. 

Risk Assessment 
Area 

RAA#l 

RAA#2 

RAA#3 

RAA#4 

Noncancer Hazard Index From All Pathwa~s 

On site 
Worker 

6.1 X 10-1 

9.4 X 10-2 

2.3 X 10-t 

3.2 X 104 

Offsite Residen- Offsite 
tial Receptor Sensitive Recep-

tor 

2.6 X 10-2 9.5 X 10-2 

3.8 X 10-S 1.8 X 104 

1.3 X 104 6.3 X 104 

2.6 X 10-S 1.9 X 10-7 
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For regulatory purposes, a noncancer hazard index of one or less is considered to be an 

acceptable noncarcinogenic risk level (see Section 19.5.2). The maximum noncancer hazard 

index calculated was 6.1 x IQ-1 for the onsite worker for RAA#1. Therefore, all the noncancer 

hazard indices calculated were below the acceptable noncarcinogenic risk level. 

19.5.5 Uncertainties and Limitations 

This section discusses the uncertainties and limitations associated with the risk characterization 

of COCs identified at Cannon AFB. A source of uncertainty involves the additivity of cancer 

risks and noncancer hazard indices. Synergistic effects are those in which the net effect of the 

simultaneous action of two or more COCs is greater than the sum of their individual effects. 

Antagonistic effects are those in which the net effect of exposure to two or more COCs is less 

than the sum of their individual effects. Data concerning combined effects of complex mixtures 

of chemicals are generally limited. In the absence of such data, the approach recommended by 

EPA for evaluating the health risks of chemical mixtures assumes risk additivity. This approach 

does not account for potential synergism, antagonism, or differences in target organ specificity 

and mechanism of action. This approach may overestimate or underestimate the potential human 

health risks. 

The uncertainties and limitations associated with the estimation of cancer risk and noncancer 

hazard indices for COCs depends on the propagation of previously discussed uncertainties and 

limitations. To minimize the consequences of uncertainty, this HRA relied on EPA guidance, 

which incorporated the use of conservative estimates in each step of the risk assessment process. 

The overall result is that risk estimates presented in this HRA are much more likely to 

overestimate the potential risk rather than to underestimate it. 

19.5.6 Lead Risk Analysis 

This section presents the estimation of blood lead concentrations due to chronic exposure to lead. 

Chronic lead exposure can be quantitatively evaluated using available modeling tools. Currently 

the only model recommended by the United States Environmental Protection Agency (EPA) for 

the quantification of lead exposure is the Uptake/Biokinetic (UBK) model. Therefore, the UBK 

modeling approach was used to evaluate site-specific lead concentrations. 

The following section provides a brief description of the UBK model, presents model input 

parameters, discusses the modeling results, and evaluates uncertainties and limitations associated 

with using the UBK model. However, prior to discussing modeling methods and results it is 

imperative to review and understand the regulatory issues surrounding risks associated with lead 

exposure. 

19.5.6.1 Re~ulator.y Issues 

The EPA advocates use of the UBK model to "provide a strong scientific basis for choosing a 

soil cleanup level for a specific RCRA/CERCLA site." Using a series of assumptions, the UBK 

model estimates the blood-lead concentration of a sensitive child receptor associated with a site

specific soil lead concentration. From a human health risk point of view, children are 
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considered more sensitive to lead exposure than adults. In other words, children exposed to a 

particular lead concentration are more likely to develop adverse noncancer health effects than 

adults exposed to the same lead concentration. Thus, although the UBK model specifically 

calculates only blood-lead concentrations for child receptors, blood-lead concentrations calculated 

using the model can also be applied to adult receptors for purposes of conservatism. 

The United States Department of Health and Human Services Center for Disease Control has 

established a blood lead concentration of concern in children of 10 micrograms per deciliter 

(J.tg/dL) (CDC, 1991). In addition, the USEPA Office of Solid Waste and Emergency Response 

(OSWER) in its 1991 progress memo recommended a benchmark be set at a 95% probability 

of an individual having a blood-lead concentration below the concentration of concern, or 95% 

of the sensitive population having blood-lead concentrations below the concentration of concern. 

This was consistent with EPA's agency-wide lead strategy. UBK modeling was used to generate 

blood-lead concentrations in child receptors based on the baseline scenario exposure conditions; 

these concentrations were then compared to the established standard of 10 p.g/dL. 

19.5.6.2 Model Description 

The UBK model calculates the steady-state blood lead concentration for children living in 

residential areas arising from chronic lead exposure (EPA, 1991e). It is based on a simplified 

model describing the intake, distribution, and excretion of lead throughout a child's bodily 

organs and systems (herein referred to as biological compartments). For a child, the intake of 

lead is most likely to occur through either ingestion or inhalation. The dermal absorption of lead 

was not accounted for in the UBK model because dermal absorption is not considered a 

significant source of exposure (EPA, 1991e). The lead absorption mechanism for ingestion and 

inhalation according to the UBK model is described below. 

Ingestion 

The distribution of lead within biological compartments is shown for the ingestion pathway in 

Figure 19-1. Once ingested, lead goes directly to the gastro-intestinal (GI) tract. In the GI 

tract, a portion of the lead ingested is excreted as solid waste and is never absorbed by the body. 

The remainder (herein referred to as the uptake) is absorbed by the cardiovascular system. Once 

in the cardiovascular system, a portion of the lead absorbed is excreted as urine. The remainder 

is distributed' to the bones, kidney, and liver. The portion of the lead absorbed by the liver is 

returned to the GI tract and consequently excreted as solid waste. 

Inhalation 

Once inhaled, lead goes directly to the lungs. In the lungs, a portion of the lead inhaled is 

absorbed by the cardiovascular system (the uptake). A portion of the lead uptake is excreted as 

urine while the remainder is distributed to the bones, kidney, and eventually the liver. From 

the liver the lead is returned to the GI tract in a manner identical to that described above. 

The UBK model essentially determines the accumulation of lead in a population of children 

based on rates of intake, uptake, distribution, and excretion. The model assumes that 
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distribution of lead throughout the various biological compartments (the GI tract, cardiovascular 

system, liver, kidney, and bones) can be described by first-order, steady state Michaelis-Menton 

enzyme-kinetics. Steady state rate constants for the distribution of lead between each biological 

compartment are depicted in Figure 19-1. The reaction rate constants Kxy refer to the exchange 

of lead between biological compartments due to absorption/desorption mechanisms. For 

example, K12 represents the absorption rate constant for lead absorption from the blood 

compartment (1) to the bone compartment (2). The rate constants shown in the figure are 

applicable only to 2-year old children; compartment-specific reaction rate constants will change 

with a child's age. In the model, the reaction rates are coupled with lead exposure assumptions 

and concentrations and a variety of physiological factors to estimate a distribution of blood-lead 

concentrations in a population of children. 

19.5.6.3 Model Input 

Rates of distribution among the biological compartments and rates of excretion are fixed by the 

UBK model. The only input variables for the model are the lead uptakes through various 

exposure pathways. Once the total lead uptake is determined by the model from these inputs, 

the resulting distribution of blood-lead concentrations in the biological compartments is 

estimated. 

Lead uptake through the following exposure pathways was considered: air, food, dust and soils, 

and drinking water. Source-specific exposure assumptions were then combined with 

source-specific exposure concentrations to estimate the total lead intake. In addition, fetal intake 

from the mother was considered for an added layer of conservatism. Total lead intake was 

combined with gastro-intestinal or respiratory absorption rates to determine total lead uptake. 

Thus, input parameters required by the UBK model consist of source-specific exposure 

assumptions, source-specific exposure concentrations, and gastro-intestinal and respiratory 

absorption rates. Input parameters assumed for the purposes of this HRA are presented in 

Table 19-95. 

In this HRA, two sets of exposure assumptions were used to estimate blood-lead concentrations. 

First, blood-lead concentrations were estimated using default exposure assumptions and 

concentrations representative of national background conditions. Blood-lead concentrations were 

also estimated using exposure assumptions and concentrations representative of site conditions. 

Both sets of results were compared to the EPA level of concern of 10 p.g/dL. The site-specific 

baseline scenarios investigated included those for RAA#1 and RAA#3, which were the only two 

RAAs at which lead was a COC. 

The default values representative of national background conditions and the site-specific values 

for each input parameter for RAAs #1 and #3 are presented in Table 19-95. If a site-specific 

value for a particular input parameter was not available, the default value was used. Exposure 

to airborne lead was adjusted for the time spent indoors versus time spent outdoors and for the 

different sizes of airborne particulates likely to be present indoor and outdoor. Age-specific 

inhalation and ingestion rates were used, as were dietary, soil, and dust intakes of lead, which 

included the potential for pica. 
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19.5.6.4 Model Results 

For the UBK model default values, the log-normal distribution of blood lead concentrations is 

presented in Figure 19-2. This background distribution is compared to the blood-lead 

concentration of concern of 10 p.g/ dL. A small portion of the background distribution exceeds 

the concentration of concern and thus extends to the right of 10 p.g/dL. The area underneath 

that portion of the distribution extending to the right of 10 p.g/dL represents the percentage of 

children that may have blood lead concentrations greater than 10 p.g/dL. The larger the area 

underneath the portion of the distribution extending to the right of 10 p.g/dL, the higher the 

percentage of children with blood lead concentrations greater than 10 p.g/dL. Based on the UBK 

results using the standard default values, approximately 0.06% of the population of children 

chronically exposed to lead at the national background conditions will have blood lead 

concentrations above 10 p.g/dL. 

For the site-specific conditions of the RAA#1 and #3 baseline scenarios, the probability density 

distributions were calculated for blood-lead concentrations of child receptors. These 

distributions are presented in Figures 19-3 and 19-4, respective! y. Both distributions lie 

completely to the left of the concentration of concern of 10 p.g/dL. In other words, based on 

the site-specific conditions of the RAA #1 and #3 baseline scenarios, zero percent of the child 

receptors chronically exposed to these conditions would have blood lead concentrations above 

the concentration of concern of 10 p.g/ dL. 

19.5.6.5 Uncertainties and Limitations 

The UBK modeling approach recommended by the EPA is consistent with the current 

physiological and behavioral understanding of the effects of exposure of lead at doses below 30 

micrograms of lead per deciliter of blood. There are, however, several uncertainties that must 

be kept in mind during the course of risk assessment of lead exposure. 

There is a multiplicity of potential adverse health effects that range from neurologic to 

behavioral. It would be more appropriate and precise to account for each independently in this 

analysis. In addition, the overall treatment of the uncertainty is merely understood to be data

based where the log-normal distribution at the output is assumed to sufficiently characterize the 

overall uncertainty. It would be preferable to account for the uncertainty in the data inputs and 

the intermediate input to output calculations throughout the model. The convolution of the data 

distribution would provide the overall expression of the data-related uncertainty in the output. 

The basis for the mechanistic aspects of the fate of lead in the human body is principally 

governed by linearity. Physiological effects of lead exposure are treated qualitatively. It is 

difficult to precisely ascertain whether linearity, and thus the superimposition of linear effects, 

is biologically sound or whether linearity is more likely to be the result of simplifying 

assumptions. Whether there is a threshold, or the model is non-linear, is crucial. It is 

surprising that the potential for non-linearity is subsumed into a threshold when a less dramatic 

assumption may still reduce the risk considerably, particularly if non-linearity is pronounced. 

~imilarly, the assumption of Michaelis-Menton kinetics are a simplification of pharmaco-kinetic 
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and pharmaco-dynamic transformations. This simplification may also tend to be conservative 

by an unknown amount, particularly when the dynamic system contains variables (rates) that 
evolve at different velocities. 

A compartmental model is based on the assumption that the concentration in each compartment 

is homogenous and can be described by a single number. Thus the distribution of the 

compartmental concentrations can be described by ordinary differential equations (lumped 

parameter models). However, in physiological systems, the distribution of a chemical (measured 

by a concentration) can affect the dynamic uptake, storage, and excretion and transfer to another 
compartment, particularly at low dose. The approximations of the compartmental model may 
produce modeling uncertainties that are not well characterized. 

In general the experience of practical applications of the UBK model are based on default values 
(EPA, 1992e). However, health risk from lead exposure can be calculated using site-specific 

data. For example, in California the state requires the use of site-specific data and the 

acceptable blood lead concentration is that associated with the 99th percentile of the log-normal 
distribution. The use of a log-normal distribution depends on whether the log-normal plot of 

the data are linear and the size of the sample population is large. 

Finally, it should be noted that EPA suggests that the analyses performed using the UBK model 

"may underpredict the highest level expected to occur in an exposed population." (EPA, 1991e). 

19.5.6.6 Summary of UBK Modelin2 Results 

The UBK model was selected to estimate the blood-lead concentrations associated with site
specific exposures. The resulting mean blood-lead concentrations were below the 10 1-'g/dL level 

of concern. Additionally, the resulting distribution curves showed that zero percent of the 
potentially exposed child population would exhibit blood-lead concentrations exceeding the level 

of concern. These results were based on site-specific contributions to lead exposure versus a 

general significance level where 95% of population fall below the level of concern. In other 

words, zero percent of the child population considered in the UBK model were at risk of 

developing non cancer lead-related adverse health effects at the 95% significance level. These 

results can be conservatively assumed to represent the adult receptors as well, since adult lead 

exposure is postulated to be lower than exposure in children. Finally, a qualitative uncertainty 

analysis showed that simplifications and approximations of the model may prod':lce uncertainties 

that are not well characterized. 
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Table 19-71 

CANCER RISK FROM ALL PATHWAYS 

Soil ln~P;estion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical or Concern (rnglkglday) 1/(mglkg/day) (unitless) 

Noo-BTEX TCL VOCs 

Methylene Chloride 

TetriChloroethene 

Metals 

Arsenic 

Chromium 

Nickel 

Total Cancer Risk 

byPatbway 

(uoltless) 

Noccs: 

l.OE-09 

2.4E-09 

7.2E-07 

1.6E-06 

1.3E-06 

(1) Carcinogenic doses were obtained &om Table 19-26. 

(2) CSFs wCR obtained from Table 19-69. 

(3) Cancer risks calculaled using Equati011 19-23. 

75E-03 BE-12 

5.2E-02 lE-10 

1.8E+OO 1E-06 

NA NA 

NA NA 

lE-06 

"NA" means CSF not available from EPA saun:es,lhcrefore the cancer risk was not calculaled. 

BASELINE SCENARIO 
RAA#l 

ONSITE WORKER 

Dermal Absorption Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

(rnglkg!day) 1/(rng/kglday) (unitless) 

7.3E-09 7.5E-03 SE-ll 

1.7E-08 5.2E-02 9E-10 

S.OE-07 1.9E+OO IE-06 

J.JE-06 NA NA 

9.1E-07 NA NA 

IE-06 

Inhalation Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

(mglkg/day) 1/(mg/kg/day) (unitless) 

l.lE-05 1.7E-03 2E-08 

J.IE-05 2.0E-03 2E-08 

3.5E-07 1.5E+{)l. SE-06 

7.6E-07 4.JE+{)I 3E-05 

6.4E-07 8.4E-Ol SE-07 

4E-05 

Total 

Cancer Risk 

by Chemical 

(unltless) 

2E-08 

2E-08 

BE-06 

3E-05 

SE-07 

4E-05 



Soil Ingestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkglday) 1/(mg/kg/day) (unitless) 

Metals 

Arsenic 

Chromium 

Nickel 

Totlll Cancer Risk 

by Pathway 

(unllless) 

NoteS: 

4.9E-07 

I.IE-06 
9.0E-07 

(I) Carcinogenic doses were obcained &om Table 19-27. 

(2) CSFs were oblained from Table 19-69. 

(3) Cancer risks calculated using Equalion19-23. · 

!.BE-tOO 

NA 
NA 

9E-07 

NA 
NA 

9E-07 

Table 19-72 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 

RAA#l 

OFFSITE RESIDENTIAL RECEPTOR 

Dennal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kg/day) 1/(mg/kg/day) (unitlcss) 

1.7E-07 

3.7E-07 

3.1E-07 

1.9E-t00 
NA 
NA 

3E-07 

NA 
NA 

3E-07 

"NA" means CSF not available from EPA sources, therefore the cancer risk was not calculated. 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kg/day) 1/(mglkg/day) (unitlcss) 

3.4E-IO 

7.4E-IO 

6.2E-10 

J.5E+Ot 

4.1E-t01 

8.4E-Ol 

SE-09 
3E-08 
SE-10 

4E-08 

Total 

Cancer Risk 

by Chemical 

(unllless) 

IE-06 
3E-08 
SE-10 

lE-06 



Soil lnRestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mgllcglday) ll(mgllcglday) (unitless) 

Metals 

Arsenic 

Chromium 

Nickel 

TOtal Cancer Risk 

by Pathway 

(unltless) 

Note~: 

9.2E-07 

2.0E-06 

1.7E-06 

(I) Carcinoaenic doses were obtained from Table 19-28. 

(2) CSPs were obtained from Table 19-69. 

(3) CanCQ risks calallated using Equation 19-23. 

1.8E-t00 

NA 

NA 

2E-06 

NA 

NA 

2E-06 

Table 19-73 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 

RAA#l 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Carcinogenic Dose(!) CSF(2) Cancer Risk (3) 

(mg/kglday) 1/(mgllcglday) (unitless) 

6.3E-08 

1.4E-07 

1.2E-07 

1.9E-t00 

NA 

NA 

IE-07 

NA 

NA 

IE-07 

"NA" means CSF not available from EPA sources, lhcrcfore the canCQ risk was not calculated. 

lnhalalion Pa!hway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kg/day) 1/(mg/lcg/day) (unitless) 

3.2E-JO 

6.9E-IO 

5.8E-IO 

15E-«H 

4.1E+OI 

8.4E-OI 

5E-09 

3E-08 

5E-10 

3E-08 

Total 

Cancer Risk 

by Cbemlcal 

(unllless) 

2E-06 

3E-08 

5E-IO 

2E-06 



Table 19-74 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestio~ Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

Chemical or Concern (mglkg!day) (mglkg!day) (unitless) 

BTEX 

Toluene 

Xylcnes 

Non-BTEX TCL VOC. 

1,1,1-Trichloroethane 

Acetone 

Mclhy lene Chloride 

Tcttachloroethene 

Metals 

Arsenic 

Barium 

Chromium 

Lead (4) 

Nickel 

Silver 

Total m 
by Pathway 

(unltl-) 

Nota: 

2.1E-08 

2.SE-08 

3.9E-09 

1.2E-07 

29E-09 

6.8E-09 

2.0E-06 

1.SE-04 

4.4E-06 

S.SE-06 

3.7E-06 

28E-06 

(1) Noncarclnogenlcdolea _..oblalned from Table 19-26. 

(2) RfDI_.. obcained from Table 19-69 

(3) Noncancerbazard Indies calcula1ed using Equation 19-27. 

2.0E-01 l.lE-07 

20E+OO 1.3E-08 

9.0E-02 4.3E-08 

l.OE-01 1.2E-06 

6.0E-02 4.8E-08 

I.OE-02 6.8E-07 

3.0E-04 6.7E-03 

7.0E-02 2.1E-03 

S.OE-03 B.SE-04 

NA NA 

2.0E-02 1.9E-04 

S.OE-03 5.6E-04 

1.0E-02 

BASELINE SCENARIO 

RAA#l 

ONSITE WORKER 

Dermal Absorption Pathway 

Noncarcinogenic Dose (I) RID(2) HI (3) 

(mglkg!day) (mglkg!day) (unitless) 

1.SE-07 2.0E-01 7.5E-07 

l.SE-07 2.0E+OO 9.0E-08 

2.7E-08 9.0E-02 3.0E-07 

8.5E-07 l.OE-01 8.5E-06 

2.0E-08 6.0E-02 3.3E-07 

4.8E-08 I.OE-02 4.8E-06 

1.4E-06 2.8E-04 5.0E-03 

l.lE-04 7.0E-02 1.6E-03 

3.0E-06 5.0E-05 6.0E-02 

3.8E-06 NA NA 

2.6E-06 2.0E-02 1.3E-04 

2.0E-06 S.OE-03 4.0E-04 

6.7E-02 

(4) Risk characterization fill" lead- evaluated using lbc EPA recommended Uptake,/Biokinctic (UBK) modeling approach. 

"NA" means RID DOt available from EPA rource~, lbercforc tbc hazard index wu DOl calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) III (3) 

(mglkg!day) (mglkg!day) (unitless) 

4.3E-05 l.lE-01 3.9E-04 

4.4E-05 NA NA 

1.6E-05 NA NA 

8.3E-04 NA NA 

3.0E-05 8.6E-OI 3.5E-05 

3.1E-05 NA NA 

9.8E-07 NA NA 

7.5E-05 1.4E-04 5.4E-01 

2.1E-06 NA NA 

2.7E-06 NA NA 

I.SE-06 NA NA 

1.4E-06 NA NA 

5.4E-01 

Total 

Ill 
by Chemical 

(unilless) 

3.9E-04 

I.OE-07 

3.4E-07 

9.7E-06 

3.5E-05 

5.5E-06 

1.2E-02 

S.4E-Ol 

6.1E-02 

NA 

3.2E-04 

9.6E-04 

6.1E-tl 



Soil Ingestion Palhway 

Noncarcinogenic Dose (l) RID (2) 

Chemical or Concern 

Metals 

Arsenic 

Barium 

Chromium 

Lead (4) 

Nickel 
Silver 

Total Ill 

by Pathway 

(unltless) 

Notes: 

(mg!kg/day) 

l.2E-06 

8.8E-05 

2.5E-06 

3.2E-06 

2.1E-06 

1.6E-06 

(1) Noocart:iDogenic doce~ wen: oblaiDcd from Table 19-27. 

(2) RIDs wen: obtained from Table 19-69 

(3) Nonc:ancer hazard indices calcullled usiDa Equalioo 19-27. 

(mg/kglday) 

3.0E-04 

7.0E-02 

S.OE-03 

NA 

2.0E-02 

S.OE-03 

Table 19-75 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

HI (3) 

(unitless) 

4.0E-03 

UE-03 

S.OE-04 

NA 

l.lE-04 

3.2E-04 

6.2E-03 

BASELINE SCENARIO 
RAA#l 

OFFSITE RESIDENTIAL RECEPTOR 

Dennal Absorption Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

(mg/kg/day) (mg!kglday) (unitless) 

4.0E-07 2.8E-04 1.4E-03 

3.0E-05 7.0E-02 4.3E-04 

8.7E-07 S.OE-05 1.7E-02 

l.lE-06 NA NA 

73E-07 2.0E-02 3.7E-05 

5.7E-07 S.OE-03 l.lE-04 

1.9E-02 

(4) Risk ch•actcrizllion fOI" lead wu cvalualed usiDa the EPA n:commended Uptalte/Bioldnctic (UBK) modeling approach. 

"NA" means RID not available from EPA IOUIUs; tbcrefcre the biiZird index wu not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (l) RID (2) 

(mg/kg/day) (mg!kglday) 

7.9E-IO NA 

6.0E-08 1.4E-04 

1.7E-09 NA 

2.2E-09 NA 

l.SE-09 NA 

l.lE-09 NA 

Hl(3) 

(unitless) 

NA 

4.3E-04 

NA 

NA 

NA 

NA 

4.3E-04 

Total 

Ill 
byCbemlcal 

(unltless) 

5.4E-03 

2.1E-03 

l.BE-02 

NA 

1.4E-04 

4.3E-04 

2.6E-02 



Table 19-76 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil lnJ1,estion Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

Chemical of Concern (mglkglday) (mglkglday) (unitless) 

Metals 

Arsenic 

Bariwu 

Cbromiwu 

Lead (4) 

Nickel 

Silver 

Totalm 

byPatbway 

(unltless) 

Nocea: 

l.IE-05 

8.21!-04 

2.3E-05 

3.01!-05 

2.0E-05 

1.51!-05 

(1) Nooc.-cinogenic dosea were obtained from Table 19-28. 

(2) RfDa were obtained from Table 19-69 

(3) NOIIC&DCCI" baz.-d indices calculiii.Cd usina Equation 19-27. 

3.01!-04 3.7E-02 

7.01!-02 12E-02 

5.0E-03 4.6E-03 

NA NA 

2.01!-02 l.OE-03 

5.0E-03 3.0E-03 

5.7E-02 

BASELINE SCENARIO 
RAA#l 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg!kglday) (mg!kg/day) (unitless) 

7.4E-07 2.8E-04 2.6E-03 

5.61!-05 7.0E-02 S.OE-04 

1.6E-06 5.0E-05 3.2E-02 

2.0E-06 NA NA 

1.41!-06 2.0E-02 7.0E-05 

l.OE-06 5.01!-03 2.0E-04 

3.6E-02 

(4) Risk ch.-acterization for lead was evaluated using the EPA recommended Uptakc/Biolcinctic (UBK) modeling approach. 

"NA" means RID not available from EPA sources, therefore the hazard index was not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg/kg/day) (mg/kg/day) (unitless) 

3.7E-09 NA NA 

2.8E-07 1.4E-04 2.0E-03 

S.OE-09 NA NA 

l.OE-08 NA NA 

6.8E-09 NA NA 

5.2E-09 NA NA 

2.0E-03 

Total 

Ill 

by Chemical 

(unllless) 

3.9E-02 

l.SE-02 

3.7E-02 

NA 

l.IE-03 

3.2E-03 

9.SE-02 



Soil In11.estion Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkg/day) 1/(mg/kg/day) (unilless) 

Non-BTEX TCL VOC. 

Melhylene Chloride 

Metals 

Nickel 

Tolal Cancer Risk 

by Pathway 

(uniUess) 

Notes: 

2.6E-Og 

l.4E-06 

(1) Cuclnogalicdole. were obtained from Table 19-29. 

(2) CSFI were obtained from Table 19-69. 

(3) Cane« risks calculated using Equalion 19-23. 

7.5E-03 2E-10 

NA NA 

2E-10 

Table 19-77 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 

RAA#2 

ONSITE WORKER 

Dermal Absorption Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

(mglkg/day) 1/(mg/kg/day) (unitless) 

l.SE-07 7.5E-03 JE-09 

9.6E-07 NA NA 

JE-09 

"NA" means CSF not available from EPA sources, therefore the cancer risk wu not calculated. 

Inhalation Pathway 

Carcinogenic Dose (l) CSF (2) Cancer Risk (3) 

(mglkg/day) 1/(mg/kg/day) (unitless) 

1.6E·04 1.7E-03 3E·07 

3.8E-08 8.4E-01 3E-08 

3E-07 

Total 

Cancer Risk 

by Chemical 

(unilless) 

3E-07 

3E-08 

JE-07 



Soil Ingestion Pathway 

Cucinogenic Dose (1) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkglday) 1/(mglkg/day) (unitless) 

Metals 

Nickel 

Total Cancer Risk 

bJPathwaJ 

(unitless) 

Notes: 

3.4E-10 

(1) Cucinogenic doses were obtained from Table 19-30. 

(2) CSFI were obtained from Table 19-69. 

(3) Cancer risk& calculated uslngEquallon 19-23. 

NA NA 

OE+OO 

Table 19-78 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 
RAA#2 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway 

~ucinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kglday) 1/(mglkg/day) (unitless) 

1.2E-10 NA NA 

OE+OO 

"NA • mea111 CSF notavailab1e from EPA sources, therefore the cancer risk was not calculated. 

Inhalation Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mgfkglday) (unitless) 

2.2E-11 8.4E-01 2E-11 

2E-11 

Total 

Cancer Risk 

by Chemical 

(unitless) 

2E-11 

2E-ll 



Table 19-79 

CANCER RISK FROM ALL PATHWAYS 

Soil Ingestion Palhway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkglday) l!(mglkglday) (unitless) 

Metals 

Nickel 

Total Cancer Risk 

by Pathway 

(unitless) 

Notes: 

6.4E-IO 

(I) Carcinogenic doles were obtained from Table 19-31. 

(2) CSFI were obtained from Table 19-69. 

(3) Cancer risks calculated using Equ811on 19-23. 

NA NA 

OE+OO 

"NA • means CSF DOl available from EPA soura!S, therefore the cancer risk wu not calculated. 

BASELINE SCENARIO 
RAA#2 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) l!(mglkglday) (unitless) 

4.4E-ll NA NA 

OE+OO 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) 

(mglkglday) 1/(mg/kglday) 

2.1E-ll 8.4E·OI 

Cancer Risk (3) 

(unitless) 

2E-11 

2E-11 

Total 

Cancer Risk 

by Chemical 

(unitless) 

2E-ll 

2E-ll 



Table 19-80 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

Chemical of Concern (mglkg/day) (mglkg/day) (unitless) 

BTEX 
Toluene 

Ethylbenzcne 
Xylcncs 

Non-BTEX TCL VOCs 

Acetone 

Methylene Chloride 

Metals 
BariiDI\ 

Nickel 

VmadiiDI\ 

TotaiJD 
by Pathway 

(unltless) 

NOICI: 

S.9E-07 

2.1E-06 

1.6E-OS 

SAE-08 

73E-08 

3.8E-04 

3.9E-06 

7.1E-06 

(l) Nonc..-cinogenic dOICI wa-c oblaiDcd from Table 19-29. 

(2) RIDs were oblaiDcd from Table 19-69 

(3) N~ ~d indiccl calculllled uaing Bquelioa 19-27. 

2.0E-01 J.OE-06 

I.OB-01 2.1E-OS 

2.0E+OO B.OE-06 

l.OB-01 5.4E-07 

6.0E-02 1.2E-06 

7.0B-02 S.4E-03 

2.0B-02 2.0E-04 

7.0E-03 I.OE-03 

6.7B-03 

BASELINE SCENARIO 
RAA#2 

ONSITE WORKER 

Dennal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) Ill (3) 

(mglkg/day) (mglkg/day) (unitless) 

4.1E-06 2.0E-OI 2.1E-05 

1.4E-OS I.OE-01 1.4E-04 

I.IE-04 2.0E+OO S.SE-05 

3.7E-07 l.OE-01 3.7E-06 

5.1E-07 6.0E-02 8.5E-06 

2.6E-04 7.0E-02 3.7E-03 

2.7E-06 2.0E-02 l.4E-04 

S.OE-06 7.0E-03 7.1E-04 

4.8E-03 

"NA" mean a RID not available from EPA IIOUICCI,thacfore the hazard index wu not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) 

(mglkg/day) (mg/kg/day) 

7.0E-04 I.IE-01 

l.3E-03 2.9E-Ol 

1.6E-02 NA 

2.1E-04 NA 

4.4E-04 8.6E-01 

l.OE-05 1.4E-04 

I.IE-07 NA 

l.9E-07 NA 

Ill (3) 

(unitless) 

6.4E-03 

4.5E-03 

NA 

NA 

S.IE-04 

7.1E-02 

NA 

NA 

8.3E-02 

Total 
m 

by Chemical 

(unltless) 

6.4E-03 

4.6E-03 

6.3E-05 

4.2E-06 

S.2E-04 

S.IE-02 

3.3E-04 

1.7E-03 

9.4E-Ol 



Table 19-81 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

Chemical of Concc:m (mglkg/day) (mglkg!day) (unitless) 

Metals 
Barium 

Nickel 

Vmadium 

Totlllm 
by Pathway 

(unltless) 

Notes: 

7.8E-08 

S.OE-10 
1.5E-09 

(1) Noncarcinogenic dOICI wer-e obtained from Table 19-30. 

(2) RIDs wer-e obtained from Table 19-69 

(3) NOIICUICCltuaz.d indicel clllcullled usins Equation 19-27. 

7.0E-02 

2.0E-02 
7.0E-03 

I.IE-06 

4.0E-08 
2.1E-07 

1.4E-06 

BASELINE SCENARIO 

RAA#2 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Palhway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mgllcg/day) (mglkg/day) (unitless) 

2.7E-08 

2.8E-10 
5.2E-IO 

7.0E-02 

2.0E-02 
7.0E-03 

3.9E-07 

1.4E-08 
7.4E-08 

4.7E-07 

"NA" means RID not available from EPA sources, thereflll"e the hazard inda was not calculated. 

lnhallllion Pathway 

Noncarcinogenic Dose (I) RID (2) 

(mg!kg/day) (mg/kg/day) 

5.0E-09 

5.2E-ll 
9.6E-ll 

1.4E-04 

NA 

NA 

HI (3) 

(unitless) 

3.6E-05 

NA 

NA 

3.6E-05 

Total 

m 
by Chemical 

(unltless) 

3.7E-05 

SAE-08 
2.9E-07 

3.8E-OS 



Table 19-82 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose: (I) RID (2) HI (3) 

<llern ical of Concern (mg/kglday) (mg/kglday) (unilless) 

Metals 

Bariwn 

Nickel 
Vanadiwn 

TotaJm 

byPatbway 

(unllless) 

N01e1: 

7.31!-07 

7.51!-09 

1.41!-09 

(1) Noncarcinogenic doses were obtained from Table 19-31. 

(2) RIDs were obtained from Table 19-69 

(3) Noocaocer baz•d indices calcullled using Equatioo 19-27. 

7.01!-02 l.OE-05 

2.0E-02 3.8E-07 

7.0E-03 2.0E-07 

l.IE-05 

BASELINE SCENARIO 
RAA#2 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) I Jl (3) 

(mg/kglday) (mg/kglday) (unitless) 

).OE-08 7.01!-02 7.1E-07 

S.2E-10 2.0E-02 2.6E-08 

9.6E-10 7.0E-03 1.4E-07 

8.8E-07 

"NA" means RID not available from EPA IIOIII"CeS, thca-efOI"e the hazard index was not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) 

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

2.4E-og 1.4E-04 

2.4E-IO NA 
4.5E-IO NA 

Ill (3) 

(unitless) 

1.7E-04 

NA 
NA 

I.?E-04 

Total 

HI 

by Cbemlcal 

(unltless) 

1.8E-04 

4.0E-07 

3.4E-07 

l.SE-04 



Soil lnRestion Pathway 

Cucinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkglday) 1/(mg/kg/day) (unitless) 

Metals 

Beryllium 

Nickel 

Total Cancer Risk 

by Pathway 

(unitless) 

Notes: 

1.1E-07 

1.6E-06 

(1) Can:inogenlc doles wem obfaiDed (rom Table 19-32. 

(2) CSFI were obfaiDed Crom Table 19-69. 

(3) Cancer risks calculated us in& Equalion 19-23. 

4.3E+00 

NA 

SE-07 

NA 

SE-07 

Table 19-83 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 
RAA#J 

ONSITE WORKER 

Dermal Absorption Pathway 

Cucinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mglkg/day) (unitless) 

7.4E-08 

I.IE-06 

4.3E+00 

NA 
3E-07 

NA 

3E-07 

"NA" means CSF not available from EPA IOUI"Cel, thea-efore the cancer risk wu not calculaled. 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mg/kg/day) (unitless) 

?.OE-09 

I.IE-07 

8.4E+OO 

8.4E·OI 

6E-08 

9E-08 

2E-07 

Total 

Cancer Risk 

by Chemical 

(unitless) 

9E-07 

9E-08 

9E-07 



Soil Ingestion Palhway 

Carcinogenic Dose {1) CSF {2) Cancec Risk (3) 

Chemical or Concern {mg/kglday) 1/{mglkg/day) {unitless) 

Metals 

Beryllium 

.Nickel 

Total Cancer Risk 

by Pathway 

{llnltless) 

NOleS: 

8.9E-ll 

1.3E-09 

{1) Carcinogenic doses wereoblalned from Table 19-33. 

{2) CSFI were obtained from Table 19-69. 

{3) Caocecriska calculated using Equatloa 19-23. 

4.3E+OO 

NA 
4E-10 

NA 

4E-10 

Table 19-84 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 
RAA#3 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Palhway 

Carcinogenic Dose {1) CSF {2) Cancec Risk (3) 

(mg./kg/day) 1/(mglkg/day) {unitless) 

3.1E-ll 

4.7E-10 

4.3E+OO 

NA 
1E-10 

NA 

1E-10 

"NA" means CSP notavailab1e from EPA sources, thece£ore the cancer risk was not calculated. 

Inhalation Palhway 

Carcinogenic Dose (I) CSF (2) Cancec Risk {3) 

{mglkglday) 1/{mglkg/day) (unitless) 

4.9E-12 

7.3E-ll 

8.4E+OO 

8.4E-01 

4E-ll 

6E-ll 

lE-10 

Total 

Cancer Risk 

by Chemical 

(unitless) 

6E-10 

6E-ll 

6E-10 



Soil Ingestion Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

Chemical of Concern (mg!kg!day) 1/(mg!kg/day) (unitless) 

Metals 

Beryllium 

Nickel 

Total Cancer Risk 

by Pathway 

(unltless) 

NollS: 

1.7E-10 

2.SE-09 

(1) Carcinogmic doses were obtained from Table 19-34. 

(2) CSFs were obtailled from Table 19-69. 

(3) Cane« risks calculaled using Equatloa 19-23. 

4.3E+OO 

NA 

7E-10 

NA 

7E-10 

Table 19-85 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 
RAA#3 

OFFSITE SENSITIVE RECEPTOR 

Dermal Absorption Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

(mg!kg!day) 1/(mg!kg/day) (unitless) 

1.1E-II 

1.7E-IO 

4.3E+00 

NA 

SE-ll 

NA 

SE-ll 

"NA • means CSF not available from EPA soun:es,thei'Cfore the cancer risk was not calculaled. 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg!kg!day) 1/(mg!kg/day) (unitless) 

4.5E-12 

6.9E-11 

8.4E+00 

8.4E-OI 

4E-11 

6E-11 

IE-10 

Total 

Cancer Risk 

by Chemical 

(unitless) 

SE-10 

6E-II 

9E-10 



Table 19-86 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Palhway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

Chemical of Concern (mglkg/day) (mglkg/day) (unitless) 

Metals 

Barium 
Beryllium 

Lead (4) 

Manganese 

Nickel 
Silver 

Zinc 

Totallll 
by Pathway 
(unllless) 

Noces: 

3.7E-04 

3.0E-07 

7.0E-06 

73E-OS 

4.SE-06 

l.7E-06 

6.7E-OS 

(I) Noacan:inogemc dose• were oblaincd from Table 19-32. 

(2) RfDI were oblaincd from Table 19-69 

(3) NOIIC8DCCI' W.d indices calc:ullled u•ina Equ81ioa19-27. 

7.0E-02 S3E-03 

S.OE-03 6.0E-05 

NA NA 

l.4E-OI 5.2E-04 

2.0E-02 2.3E-04 

S.OE-03 3.4E-04 

J.OE-01 2.2E-04 

6.7E-03 

BASELINE SCENARIO 
RAA#J 

ONSITE WORKER 

Dennal Absllrp!i()fiPathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkg/day) (mg/kg/day) (unitless) 

2.SE-04 7.0E-02 3.6E-03 

2.1E-07 S.OE-03 4.2E-05 

4.9E-06 NA NA 

S.IE-05 5.6E-03 9.1E-03 

3.1E-06 2.0E-02 1.6E-04 

l.2E-06 S.OE-03 2.4E-04 

4.7E-05 9.0E-02 5.2E-04 

l.4E-02 

(4) Rilk ch•actcrization for lead wu cvalualed Ulinalhe EPA recommended Uptakc/Bioldnctic (UBK) modelina approach. 

"NA" meen1 RID not available from EPA IIOUI'CC&, therefore the hazard indeJI wu not calculated. 

Inhalation Palhway 

Noncarcinogenic Dose (I) RID (2) 

(mg/kg/day) (mglkg/day) 

2.4E-05 l.4E-04 

2.0E-08 NA 

4.6E-07 NA 

4.7E-06 I.IE-04 

2.9E-07 NA 

I.IE-07 NA 

4.4E-06 NA 

HI (3) 

(unitless) 

1.7E-Ol 

NA 

NA 

43E-02 

NA 

NA 

NA 

2.1E-OI 

Total 

m 
by Chemical 

(unllless) 

l.SE-01 

I.OE-04 

O.OE+OO 

5.2E-02 

3.8E-04 

S.SE-04 

7.5E-04 

23E-OI 



Soillngestioo Pathway 

Noncarcinogenic De&e (1) RID (2) 

Chemical of Coocern 

Metals 

Barium 

Beryllium 

Lead (4) 

Manganese 

Nickel 

Silver 

Zinc 

TotaJm 
byPatbway 

(unltless) 

Notes: 

(mglkglday) 

25E-07 

2.1E-10 

4.9E-09 

S.OE-08 

3.1E-09 

12E-09 

4.6E-08 

(1) Noocarcinogenic doses wen: obtained from Table 19-33. 

(2) RIDs wen: obtained from Table 19~9 

(3) Noocancer bua-d indices calculalcd using Equatioo 19-27. 

(mglkglday) 

7.0E-02 

S.OE-03 

NA 

1AE-01 

2.0E-02 

S.OE-03 

3.0E-01 

Table 19-87 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

HI (3) 

(unitless) 

3.6E-06 

4.2E-08 

NA 

3.6E-07 

1.6E-07 

2AE-07 

15E-07 

4.5E-06 

BASELINE SCENARIO 
RAA#J 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway 

Noncarcinogenic Dose (1) RID (2) 

(mg/kglday) (mg/kglday) 

8.8E-08 7.0E-02 

7.2E-11 S.OE-03 

1.7E-09 NA 

l.SE-08 5.6E-03 

l.lE-09 2.0E-02 

4.0E-10 S.OE-03 

1.6E-08 9.0E-02 

HI (3) 

(unitless) 

1.3E-06 

1.4E-08 

NA 

3.2E-06 

5.5E-08 

B.OE-08 

l.SE-07 

4.8E-06 

(4) Risk ch•acterizalion for lead was evaluated using the EPA recooUnendcd Uptak:e/Biokinetic (UBK) modeling approach. 

"NA" meaDs RID not available from EPA sourcea, thcrcfare the hazard index was not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) 

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

1.4E-08 1.4E-04 

l.lE-11 NA 

2.7E-10 NA 

2.8E-09 l.lE-04 

1.7E-10 NA 

6.3E-ll NA 

2.5E-09 NA 

HI (3) 

(unitless) 

1.0E-04 

NA 

NA 

2.5E-05 

NA 

NA 

NA 

1.3E-04 

Total 

m 
by Chemical 

(unltless) 

1.0E-04 

S.6E-08 

O.OE-HJO 

2.9E-05 

2.1E-07 

32E-07 

3.3E-07 

l.JE-04 



Soil Ingestion Pathway 

Noncarcinogenic Dose (1) RID (2) 

Chemical of Concern (mg/kg/day) (mg/kg/day) 

Metals 

BariiDD 
Beryllium 

Lead (4) 

Mang•ese 

Nickel 

Silver 

Zinc 

TotaJm 
by Pathway 

(unlllas) 

Notes: 

2.41!-06 

1.9E-09 

4.61!-08 

4.71!-07 

2.9E-08 

1.11!-08 

4.31!-07 

(1) Noocarcinogcnic doses were obWned from Table 19-34. 

(2) RIDs were oblaiDed from Table 19-69 

(3) Noncaneer W.d indices calcullled usina Equ.Uoa 19-27. 

7.01!-02 

5.01!-03 

NA 

1.41!-01 

2.0E-02 

5.01!-03 

3.01!-01 

Table 19-88 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

HI (3) 

(unitless) 

3.41!-05 

3.81!-07 

NA 

3.4E-06 

1.5E-06 

22E-06 

1.4E-06 

4.3E-05 

BASELINE SCENARIO 
RAA#3 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg/kg/day) (mg/kg/day) (unitless) 

1.6E-07 7.0E-02 2.3E-06 

1.31!-10 S.OE-03 2.61!-08 

3.11!-09 NA NA 

3.2E-08 5.6E-03 5.7E-06 

2.0E-09 2.0E-02 l.OE-07 

7.4E-10 5.0E-03 t.5E-07 

J.OE-08 9.0E-02 3.3E-07 

8.61!-06 

(4) Risk cbwactcrizatioo for lead wu evalualed usinalhe EPA recommended Uptake/Biokioctic (UBK) modeling approach. 

"NA" means RID not available from EPA sources, thl:l"efore lhe hazard index was not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) 

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

6.51!-08 1.4E-04 

5.3E-11 NA 

1.3E-09 NA 

1.3E-08 l.IE-04 

8.0E-IO NA 

3.0E-10 NA 

1.2E-08 NA 

HI (3) 

(unitless) 

4.61!-04 

NA 

NA 

1.2E-04 

NA 

NA 

NA 

5.81!-04 

Total 

m 
by Chemical 

(unltless) 

S.OE-04 

4.1E-07 

O.OE+OO 

1.3E-04 

1.6E-06 

2.3E-06 

1.81!-06 

6.3E-04 



Soil Ingestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical or Concern (mglkglday) 1/(mg/kg/day) (unitless) 

Metals 

Nickel 

Total Cancer Risk 

b)' Palhwa)' 

(unltl-) 

Notes: 

1.38-06 

(I) Carcinogenic doses were obtained from Table 19-35. 

(2) CSFs were obtained from Table 19-69. 

(3) Cane«rlsb calculated using Equadon 19-23. 

NA NA 

OE+OO 

Table 19-89 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 

RAA#4 

ONSITE WORKER 

Dermal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkg/day) 1/(mg/kg/day) (unitless) 

9.2E-07 NA NA 

OE+OO 

"NA" means CSF not available from EPA lour<:el, lhereCore the cancer risk was not calculated. 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kglday) 1/(mglkg/day) (unitless) 

1.9E-07 8.4E-OI 2E-07 

2E-07 

Total 

Cancer Risk 

by Chemical 

(unitless) 

2E-07 

2E-07 



Soil Ingestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkglday) 1/(mglkg/day) (unitless) 

Metals 

Nickel 

Total Cancer Risk 

by Pathway 

(uniUess) 

Notes: 

1.7B-10 

(I) Carcinogenic doses were obtaiDed from Table 19-36. 

(2) CSFs were obtained from Table 19-69. 

(3) Caocer risks calculated usiog Equation 19-23. 

NA NA 

OE+OO 

Table 19-90 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 
RAA#4 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mglkg/day) (unitless) 

S.SE-11 NA NA 

OE+OO 

"NA" means CSF not available from EPA soun:es, therefore the c.IDCer risk was not calculated. 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) 1/{mglkglday) (unitless) 

2.0E-ll 8.4E-Ol 2E-11 

2E-ll 

Total 

Cancer Risk 

by Chemical 

(unilless) 

2E-ll 

2E-ll 



Soil Ingestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkg!day) 1/(mg/kg/day) (unitless) 

Metals 

Nickel 

Tolal Cancer Risk 

by Pathway 

(unltless) 

Notes: 

3.1E-IO 

{1) Carcinogenic doses were obtained from Table 19-37. 

{2) CSFs were obtained from Table 19-69. 

(3) Cancer risks calculated using Equallon 19-23. 

NA NA 

OE+OO 

Table 19-91 

CANCER RISK FROM ALL PATHWAYS 

BASELINE SCENARIO 

RAA#4 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Carcinogenic Dose {I) CSF (2) Cancer Risk (3) 

(mg!kglday) 1/(mg!kg!day) (unitless) 

2.1E-11 NA NA 

OE+OO 

"NA • means CSF not available from EPA sources, therefore the cancer risk was not calculated. 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg!kg!day) 1/(mg!kg!day) (unitless) 

I.SE-11 8.4E-01 2E-11 

2E-11 

Total 

Cancer Risk 

by Chemical 

(unitless) 

2E-11 

2E-11 



Chemical oC Concern 

Metals 

Nickel 

TotaliD 

by Pathway 

(unltless) 

Notes: 

SoillnRestion Palhway 

Noncarcinogenic Dose (I) RID (2) 

(mg/kglday) (mg/kglday) 

3.7E-06 2.0E.m 

(I) NOIIC&reillogenic dosec were obtained from Table 19-35. 

(2) RIDs were obtained from Table 19-69 

(3) NOCICaiiCCI" hazawd indice1 calculaled usillg Equatioa 19-27. 

Table 19-92 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

HI (3) 

(unitless) 

1.9E-04 

1.9E-04 

BASELINE SCENARIO 

RAA#4 

ONSITE WORKER 

Dermal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg!kglday) (mg/kg/day) (unitless) 

2.6E-06 2.0E-02 1.3E-04 

1.3E-04 

"NA" mean1 RID DOl available from EPA source., thcrefc.-e the hazard index was not calculated. 

Inhalation Palhway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg!kg/day) (mg/kg/day) (unitless) 

5.3E-07 NA NA 

O.OE+OO 

Total 

Ill 

by Chemical 

(unllless) 

3.2E-04 

3.2E-04 



Chemical of Concern 

Metals 

Nickd 

Totalm 

by Pathway 

(unltless) 

Notes: 

Soil Ingestion Pathway 

Noncarcinogenic Dose (I) RID (2) 

(mglkg!day) (mglkg!day) 

3.9E-10 2.0E-02 

(I) Noocan:inogenic dOSCII were obtained from Table 19-36. 

(2) RIDs were obtained from Table 19-69 

(3) Noncanca' '--d indices calculll.cd usina Equallon 19-27. 

Table 19-93 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

HI (3) 

(unitless) 

2.0E-08 

2.0E-08 

BASELINE SCENARIO 
RAA#4 

OFFSITE RESIDENTIAL RECEPTOR 

Dcnnal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkg/day) (mglkg!day) (unitless) 

1.3E-10 2.0E-02 6.5E-09 

6.5E-09 

"NA" means RID not available from EPA soun:ct, tha'cforc the hazard index wu DOl calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg/kg/day) (mg/kg/day) (unitless) 

2.0E-IJ NA NA 

O.OEtOO 

Total 

m 
by Chemical 

(unltless) 

2.6E-08 

2.6E-08 



Chemical of Concern 

Metals 

Nickel 

TotaliH 

by Pathway 

(unllless) 

Noces: 

Soil Ingestion PBihway 

Noncarcinogenic Dose (I) RID (2) 

(mglkg/day) (mglkg/day) 

3.6E-09 2.0E-02 

(l) Noncarcinogenic dosea wen: oblained from Table 19-37. 

(2) RfDs wen: obtained from Table 19-69 

(3) Noncanca-~d indiccl calculated usina Equatloa 19-27. 

Table 19-94 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Hl(3) 

(unitless) 

I.SE-07 

I.BE-07 

BASELINE SCENARIO 

RAA#4 

OFFSITE SENSITIVE RECEPTOR 

Dcnnal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) 

(mglkg/day) (mg!kg/day) 

2.5E-IO 2.0E-02 

Ill (3) 

(unitless) 

1.3E-08 

1.3E-08 

"NA" means RfD not available from EPA IIOUI"CCI, therefOI"e the hazard index was not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) 

(mg/kg/day) (mg!kg/day) 

2.1E-IO NA 

lii (3) 

(unitlcss) 

NA 

O.OE-100 

Total 

HI 
by Chemical 

(unltless) 

1.9E-07 

1.9E-07 
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Table 19-95 

UPT AKEIBIOKINETIC (UBK) MODEL INPUT PARAMETERS 

UBK Model Site-Specific Value (2) 

Default 

Parameter Units Values (1) RAA#1 RAA#3 

Air 
Outdoor Air Lead Concentration !lg/m3 2.0E-01 1.4E-02 2.4E-03 

Indoor Air Lead Concentration (3) !lg/m3 ?.OE-02 4.2E-03 7.2E-04 

Time Spent Outdoors hour/day 3.0 3.0 3.0 

Breathing Volume m3/day 5.0 5.0 5.0 

Dietary 
Lead Intake From Diet !lg/day 6.79 0.00 (4) 0.00 (4) 

Soil/Dust 
Outdoor Soil Lead Concentration mg/kg 2.0E+02 1.1E+01 1.4E+01 

Indoor Dust Lead Concentration mg/kg 2.0E+02 1.1E+01 1.4E+Ol 

Daily Soil-Dust Ingestion mg/day 100 200 200 

Weighting Factor (soil/dust) percent 45/55 45/55 45/55 

Gastrointestinal Absorption percent 30 30 30 

Water 
Drinking Water Lead Concentration llg/L 4.00 0.00 (4) 0.00 (4) 

Water Consumption L/day 0.52 0.52 0.52 

Paint 
Lead Paint Intake !lg/day 0.00 0.00 0.00 

Notes: 
(1) Default parameters from Uptake Biokinetic (UBK) Model for child age range 2-3. 

(2) Site-specific input values (outdoor air and soil lead concentrations) for Risk Assessment Areas 

(RAAs) #1 and #3 were obtained from Tables 19-20 and 19-22, respectively. Onsite values were selected for 

purposes of conservatism. 

(3) Indoor air lead concentration assumed 30% of outdoor air lead concentration. 

(4) These values were assumed equal to zero in order to calculate blood lead levels due to only site-specific 

contribution. 
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19.6 Risk Characterization - Construction Scenario 

In Section 19.3.3.4, exposure doses were estimated for each receptor. In Section 19.4, toxicity 
values were determined for each COC. This section estimates cancer risk and noncancer hazard 
index for the construction scenario by integrating exposure doses with the toxicity values for 
each potential receptor. 

Because the development of carcinogenic and noncarcinogenic effects are assumed to be caused 

by different mechanisms of action, different methodologies are used to quantitate these effects. 
The methods used to estimate cancer risk and noncancer hazard indices are presented in 
Sections 19.6.1 and 19.6.2, respectively. The cancer and noncancer hazard index results are 
presented and discussed for each RAA in Section 19.6.3. The results are summarized in 
Section 19.6.4. A discussion regarding the uncertainties and limitations of the risk characteriza
tion for the construction scenario is presented in Section 19.6.5. Finally, because of the lack 
of EPA-verified toxicity values for lead, cancer risk and noncancer hazard were not quantitated 

for lead exposure. Also, because the construction scenario encompasses exposures of a short
term (non-chronic) nature, the UBK model could not be used. Therefore, ambient air lead 
concentrations as a result of construction activities were simply compared to regulatory levels. 
The results of this comparison are discussed in Section 19.6.6. 

19.6.1 Cancer Risk Estimation 

In assessing the carcinogenic effects resulting from exposures to COCs, the excess cancer risk 
due to construction activities, over and above the background cancer risk, was calculated 

according to the algorithms presented in Section 19.5.1. For the sake of brevity, those 
algorithms are not presented here. The term "excess cancer risk" refers to the incremental 
cancer risk above the normal background cancer risk that arises due to exposure to onsite COCs. 

Excess cancer risk for the construction scenario does not refer to an excess over the excess 
cancer risk posed by the baseline scenario, but instead represents the excess risk above 

background. Carcinogenic daily doses under the construction scenario for each RAA were 

obtained from Tables 19-52 through 19-67. Cancer risks for each COC for each exposure 

pathway for each RAA/receptor combination were calculated. 

19.6.2 N oncancer Hazard Index 

In assessing the potential adverse noncarcinogenic effects resulting from exposures to COCs, the 
hazard index was calculated according to the algorithms presented in Section 19.5.2. For the 

sake of brevity, those algorithms are not presented here. Noncarcinogenic daily doses under the 

construction scenario for each RAA were obtained from Tables 19-52 through 19-67. Noncancer 
hazard indices for each COC for each exposure pathway for each RAA/receptor combination 

were calculated. 
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19.6.3 Results and Discussion 

For each RAA/receptor combination, carcinogenic risks and noncarcinogenic hazard indices were 

estimated for each exposure pathway and COC using the exposure doses estimated in 

Section 19.3.3.4 in conjunction with the risk characterization methods described above. This 

section summarizes and discusses the results for each of the Risk Assessment Areas. 

19.6.3.1 Risk Assessment Area 1 

The carcinogenic COCs identified for this RAA were methylene chloride, tetrachloroethene, 

arsenic, chromium, and nickel. The cancer risks for each of the receptors are presented in 

Tables 19-96 through 19-99. The carcinogenic risk for each of the receptors evaluated was less 

than the EPA's target risk range of 104 to 10-6. Onsite construction workers have the greatest 

estimated cancer risk among the receptors, at 1 x 10-7• Onsite workers have a cancer risk of 

6 x 10-s, off site resident receptors have a cancer risk of 1 x 10-9
, and off site sensitive receptors 

have a cancer risk of 6 x 1 Q-9 • 

Noncancer hazard indices were calculated for each of the COCs identified: toluene, xylenes, 

TCA, acetone, methylene chloride, tetrachloroethene, arsenic, barium, chromium, nickel, and 

silver. The risk characterization for lead is discussed in Section 19. 6. 6. The hazard indices for 

each of the receptors are presented in Tables 19-100 through 19-103. The hazard index for each 

of the receptors evaluated did not exceed EPA's "level of concern" of unity (1.0) for 

noncarcinogenic effects. Onsite construction workers have the greatest estimated hazard index 

among the receptors, at 4.0 x 10-2
• Onsite workers have a hazard index of 2.9 x 10-2

, offsite 

resident receptors have a hazard index of 4.9 x lQ-4, and offsite sensitive receptors have a hazard 

index of 2.3 x lQ-3• 

19.6.3.2 Risk Assessment Area 2 

The carcinogenic COCs identified for this RAA were methylene chloride and nickel. The cancer 

risks for each of the receptors are presented in Tables 19-104 through 19-107. The carcinogenic 

risk for each of the receptors evaluated was less than the EPA's target risk range of 1 Q-4 to 1 o-6
• 

Onsite construction and general-duty workers have the greatest estimated cancer risk among the 

receptors, at 7 x 10-8
• Offsite resident receptors have a cancer risk of 2 x lo-11

, while offsite 

sensitive receptors have a cancer risk of 1 x 10-10
• 

Noncancer hazard indices were calculated for each of the COCs identified: toluene, 

ethylbenzene, xylenes, acetone, methylene chloride, barium, nickel, and vanadium. The hazard 

indices for each of the receptors are presented in Tables 19-108 through 19-111. The hazard 

index for two of the receptors evaluated exceeded EPA's "level of concern" of unity (1.0) for 

noncarcinogenic effects. Specifically, onsite construction workers and general duty workers 

have an estimated hazard index of 4.0. The greatest contribution to the hazard index for these 

two receptors was derived from the dust inhalation of barium (4.0). Offsite resident receptors 

have a hazard index of 1. 3 x 10-3, while off site sensitive receptors have a hazard index of 

5.9 x 10-3• 
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Exceeding an HI of unity simply means that the potential for adverse noncarcinogenic health 

effects may exist. It does not mean that such effects do exist. Also, hazard indices are not 

statistical probabilities, and the level of concern does not increase linearly as the RID is 

approached or exceeded (see Section 19.5.2). 

Since the total hazard index for onsite construction workers and general duty workers was 

greater than one, the results giving rise to the exceedance should be more closely examined, and 

the type of noncancer health effects and their mechanisms of action should be considered. In 

this case, exposure to barium through the inhalation pathway caused the HI of unity to be 

exceeded. Recall, as was discussed in Section 19.2.2, that the prevalence with which barium 

was identified as a COC suggested that the background concentration of barium used 

(Table 19-1) may not have been representative of the SWMUs investigated as part of this effort. 

Thus, the calculated hazard index could be due, either all or in part, to background barium 

concentrations. It was beyond the scope of this RFI to determine the background metal 

concentrations at the 15 SWMUs. 

Also, it must be emphasized that it was assumed that no mitigation measures would be 

performed during construction to minimize exposure. Thus, no dust suppression measures were 

assumed to occur; such measures, if effectively instituted, would eliminate the exposure pathway 

for all receptors other than construction workers. Similarly, personal protective equipment 

(PPE) was not assumed to be used by the construction workers; use of PPE would reduce, if not 

eliminate, their exposure. As a result, the cancer risks and noncancer hazard indices estimated 

represent the worst-case excess cancer risk and noncancer hazard expected to occur during a 

hypothetical construction scenario. 

19.6.3.3 Risk Assessment Area 3 

The carcinogenic COCs identified for this RAA were beryllium and nickel. The cancer risks 

for each of the receptors are presented in Tables 19-112 through 19-115. The carcinogenic risk 

for each of the receptors evaluated was less than the EPA's target risk range of 1 ()4 to 10-6. 

Onsite construction and general-duty workers have the greatest estimated cancer risk among the 

receptors, at 2 x 10-7• Offsite resident receptors have a cancer risk of 1 x 10-10, while offsite 

sensitive receptors have a cancer risk of 4 x 10-10
• 

Noncancer hazard indices were calculated for each of the COCs identified: barium, beryllium, 

manganese, nickel silver, and zinc. The risk characterization for lead is discussed in 

Section 19.6.6. The hazard indices for each of the receptors are presented in Tables 19-116 

through 19-119. The hazard index for two of the receptors evaluated exceeded EPA's "level of 

concern" of unity (1.0) for noncarcinogenic effects. Specifically, onsite construction workers 

and general duty workers have an estimated hazard index of 5.8. The greatest contribution to 

the hazard index for both types of onsite workers is derived from barium (4.6) and manganese 

(1.2) exposure through the inhalation pathway. Offsite resident receptors have a hazard index 

of 2.7 x 10-3
, while offsite sensitive receptors have a hazard index of 1.3 x 10-2

• 
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Exposure to barium, and to a lesser extent manganese, through the inhalation pathway caused 

the HI of unity to be exceeded for the onsite construction and general duty workers. As was 

discussed for these receptors for RAA #2, the calculated hazard index due to barium could be 

due, either all or in part, to background barium concentrations. It was beyond the scope of this 

RFI to determine the background metal concentrations of the 15 SWMU s. The HI contribution 

of manganese through the inhalation pathway (1.2) just exceeds the HI of unity and also may 

be due, either all or in part, to background concentrations. 

The discussion presented for RAA #2 which stated that the noncancer hazards calculated 

represent a "worst-case" due to an assumed absence of dust mitigation measures and PPE use 

also applies to the non cancer hazard results for RAA #3. 

19.6.3.4 Risk Assessment Area 4 

The carcinogenic COCs identified for this RAA included nickel, which was the only COC 

identified for this RAA. The cancer risk for each of the receptors are presented in Ta

bles 19-120 through 19-123. The carcinogenic risk for each of the receptors evaluated was less 

than the EPA's target risk range of 104 to 10-6. Onsite construction and general-duty workers 

have the greatest estimated cancer risk among the receptors, at 3 x 10-8
• Offsite resident 

receptors have a cancer risk of 2 x 10-12
, while offsite sensitive receptors have a cancer risk of 

1 x 10-11 • 

Noncancer hazard indices were calculated for nickel. The hazard indices for each of the 

receptors are presented in Tables 19-124 through 19-127. The hazard index for each of the 

receptors evaluated did not exceed EPA's "level of concern" of unity (1.0) for noncarcinogenic 

effects. Onsite construction workers have the greatest estimated hazard index among the 

receptors, at 2.3 x 104
• Onsite workers have a hazard index of 3.8 x 10-s, offsite resident 

receptors have a hazard index of 4.1 x 10-10
, and offsite sensitive receptors have a hazard index 

Of 3.0 X 10-9
• 
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19.6.4 Summary of Results for the Construction Scenario 

A summary of the cancer risk results for the construction scenario, by RAA/receptor 

combination, is presented below. 

Cancer Risk From All Pathwa):S 

Risk On site On site Off site Off site 

Assessment Construction General-Duty Residential Sensitive 

Area Worker Worker Receptor Receptor 

RAA #1 1 x 10-7 6 X 10-S 1 x 10-9 6 x 10-9 

RAA#2 7 X 10-S 7 X 10-S 2 X 10-ll 1 x 10-10 

RAA#3 2 x 10-7 2 x 10-7 1 x 10-10 4 x 10-10 

RAA #4 3 X 10-S 3 x 10-s 2 x 10-12 1 X lQ-ll 

For regulatory purposes, the acceptable excess cancer risk range is considered to be 104 to 10-6 

(see Section 19.5.1). The cancer risks for all RAA/receptor combinations for the construction 

scenario were lower than 10-6. Therefore, all cancer risks were below the acceptable excess 

cancer risk range. 

A summary of the noncancer hazard index results for the construction scenario, by 

RAA/receptor combination, is presented below. 

Noncancer Hazard Index From All Pathwa):S 

Risk Onsite On site Off site Off site 

Assessment Construction General-Duty Residential Sensitive 

Area Worker Worker Receptor Receptor 

RAA#l 4.0 x 10-2 2.9 x 10-2 4.9 X 104 2.3 x 10-3 

RAA#2 4.0 X 10° 4.0 X 10° 1.3 x 10-3 5.9 X 10-3 

RAA#3 5.8 X 10° 5.8 X 10° 2_7x 10-3 1.3 x 10-2 

RAA#4 2.3 X 104 3.8 X 10-S 4.1 x 10-10 3.0 x 10-9 

For regulatory purposes, a noncancer hazard index of one or less is considered to be an 

acceptable noncarcinogenic risk level (see Section 19.5.2). The noncancer hazard indices 

exceeded this acceptable risk level for RAAs #2 and #3 for onsite construction and general-duty 

workers. The noncancer hazard indices for all other RAA/receptor combinations were below 

the acceptable noncarcinogenic risk level. 
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The greatest contribution to the hazard indices for the onsite RAA #2 and #3 cases is derived 

from barium exposure through the inhalation pathway. However, the prevalence with which 

barium was identified as a COC in soils sampled at Cannon AFB (eight out of fifteen SWMUs) 

suggests that the background concentration of barium used for comparison purposes may not 

have been representative of the actual background barium concentrations at the SWMU s 

investigated as part of this effort. Therefore, the hazard indices exceedances may have been 

due, either wholly or in part, to natural background barium concentrations. It was beyond the 

scope of this RFI to determine background metal concentrations at the 15 SWMUs. 

19.6.5 Uncertainties and Limitations 

The uncertainties and limitations associated with the risk characterization of COCs at Cannon 

AFB under the construction scenario are similar to the uncertainties and limitations associated 

with the risk characterization under the baseline scenario. However, the cancer risk and 

noncancer hazard index were estimated using equations based on long-term exposures. Use of 

these equations to estimate short-term cancer risks and hazard indices leads to unquantifiable 

uncertainty. 

Also, it must be emphasized that it was assumed that no mitigation measures would be 

performed during construction to minimize exposure. Thus, no dust suppression measures were 

assumed to occur; such measures, if effectively instituted, would eliminate the exposure pathway 

for all receptors other than construction workers. Similarly, personal protective equipment 

(PPE) was not assumed to be used by the construction workers; use of PPE would reduce, if not 

eliminate, their exposure. As a result, the cancer risks and noncancer hazard indices estimated 

represent the worst-case excess cancer risk and noncancer hazard expected to occur during a 

hypothetical construction scenario. 

19.6.6 Lead Risk Analysis 

For evaluation of lead exposures due to construction activities, an alternative methodology has 

been applied. The applicability of the UBK Model is restricted to children at residences subject 

to chronic exposure to lead. However, trenching activities were assumed to last only 30 8-hour 

days; thus, exposures under the construction scenario are short-term. Therefore, the UBK 

Model is not appropriate for receptors for the construction scenario. For this HRA, the short

term exposure of adult receptors to airborne particulates containing lead was compared to the 

Occupational Safety and Health Administration (OSHA) permissible exposure level (PEL) for 

lead of 5.0 x IQ-2 milligrams per cubic meter (mg/m3). The OSHA PEL is a time weighted 

average (TWA) concentration that must not be exceeded during any 8-hour work shift of a 40-

hour work week. 
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The concentration of airborne PM10 particulates containing lead was estimated using FDM at 

RAA #1 and RAA #3. Onsite and offsite airborne lead concentrations arising from the site

specific conditions at RAAs #1 and #3 are presented in Table 19-128 and are compared to the 

OSHA PEL. All airborne lead concentrations are at least two orders of magnitude below the 

OSHA PEL. However, FDM results are 30-day average concentrations, which are less 

conservative than the OSHA 8-hour average. Nevertheless, the airborne lead concentrations are 

significantly (two orders of magnitude) lower than the OSHA PEL, which suggests that the 

OSHA PEL would not be attained during the construction period. 

II-162 



Soil Ingestion Path~ay 

Carcinogenic Dose (I) CSF (2) 

O.emical of Concern (mg}kg/day) 1/(mg/kg/day) 

Non-BTEX TCL VOCs 

Melhy1cne 0.1oridc 

Tctrachlorocthcnc 

Metals 

Alscnic 

Chromium 

Nickel 

Total Cancer Risk 

by Pathway 

(unlllea) 

N01e1: 

4.8E-JI 

l.IE-10 

3.3E-08 

7.2E-08 

6.0E-08 

(I) Can:inoscnic dosa wen: obuincd fran Table 19-52. 

(2) CSFs wen: obcaincd from Table 19-69. 

(3) Cancer Dab calculated using Equation 19-23. 

7.5E-03 

5.2E-02 

1.8E+OO 

NA 
NA 

Cancer Risk (3) 

(unitlcss) 

4E-13 

6E-12 

6E-08 

NA 
NA 

6E-08 

Table 19-96 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#l 

ON SITE CONSTRUCTION WORKER 

Dcnnal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kg/day) 1/(mg/kg/day) (unitlcss) 

3.5E-JI 7.SE-03 3E-J3 

8.2E-JI 5.2E-02 4E-12 

2.4E-09 1.9E+OO SE-09 

5.2E-09 NA NA 

4.4E-09 NA NA 

SE-09 

"NA" lllCIIIS CSF not available fran EPA 1011tte1, thc:rcfore the CIJIC« riak wu not calculated. 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) 

(mg/kg/day) 1/(mg/kg/day) 

S.IE-08 1.1E-03 

5.3E-08 2.0E-03 

5.\E-10 l.SE+Ol 

l.IE-09 4.1E+Ol 

9.4E-10 8.4E-Ol 

Cancer Risk (3) 

(unitlcss) 

9E-JI 
IE-10 

SE-09 

SE-08 

SE-10 

SE-08 

Total 

Cancer Risk 

by Chemical 

(unllless) 

9E-JI 

IE-10 

7E-08 

SE-08 

SE-10 

lE-07 



Table 19-97 

CANCER RISK FROM ALL PATHWAYS 

Soil ingestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkg/day) 1/(mg/kg/day) (Wlitless) 

Non-BTEX TCL VOCa 

Methylene Chloride 

Tetrach!oroethene 

Metals 

Allenic 
Chromium 

Nicltel 

Total Cancer Risk 

by Pathway 

(unllless) 

Notes: 

S.OE-12 
1.2E-ll 

3.4E-09 
7.5E-09 

6.3E-09 

(1) Carcinogenic doses wen: obtained from Table 19-53. 

(2) CSFa wen: obuined from Table 19-69. 

(3) Cancer Dab cala>lated uaing Equation 19-23. 

7.5E·03 4E-14 

5.2E-02 6E-13 

1.8E+OO 6E-09 

NA NA 

NA NA 

6E-09 

"NA" means CSF not available from EPA aoun:ca, therefore the c:anccr risk was not calculated. 

CONSTRUCTION SCENARIO 

RAA#l 

ON SITE WORKER 

Dennal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kg/day) 1/(mg/kg/day) (unitless) 

3.5E-ll 7.5E-03 3E-13 

8.2E-ll 5.2E-02 4E-12 

2.4E-09 1.9E+OO 5E·09 

5.2E-09 NA NA 

4.4E-09 NA NA 

SE-09 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kg/day) 1/(mg/kg/day) (Wlitless) 

S.IE-08 1.7E-03 9E-ll 

5.3E·08 2.0E-03 IE-10 

5.1E·10 l.SE+Ol SE-09 

l.lE-09 4.1E+01 SE-08 

9.4E-IO 8.4E-01 SE-10 

SE-08 

Total 

Cancer Risk 

by Chemical 

(unllless) 

9E-ll 
IE-10 

2E-08 
SE-08 

SE-10 

6E-03 



Table 19-98 

CANCER RISK FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Otcmical of Concern (mg}kg/day) l/(m&J1<g/day) (unitless) 

Metala 

Ancnic 

Otromium 

Nickel 

Total Cancer Risk 

by Pathway 

(unllleu) 

Notea: 

2.4E-11 
5.2E-11 
4.4E-11 

(I) Carcinogenic doac:a were obtained from Table 19-54. 

(2) CSFa were obtained from Table 19-69. 

(3) Cancer riab calculaled using Equation 19-23. 

1.8E+OO 

NA 
NA 

4E-11 
NA 
NA 

4E-11 

''NA" mC&RI CSF not available fnm EPA aoun:cs, thcrefote the cancer ri.&k was not calculaled. 

CONSTRUCTION SCENARIO 
RAA#l 

OFFSITE RESIDENTIAL RECEPTOR 

Dennal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg}kg/day) 1/(m&J1<g/day) (unitless) 

8.3E-12 1.9E+OO 2E-11 

l.SE-11 NA NA 

l.SE-11 NA NA 

2E-11 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg}kg/day) 1/(m&J1<g/day) (unitless) 

1.3E-11 l.SE+Ol 2E-10 

2.8E-11 4.1E+Ol IE-09 

2.3E-11 8.4E-01 2E-11 

IE-09 

Total 

Cancer Risk 

by Chemical 

(unltless) 

3E-10 

IE-09 
2E-11 

lE-09 



Soil Ingestion Pathway 

Carcinogcnic Dose (I) CSF (2) Cancer Risk (3) 

Olcmical of Concern (mg/kg/day) 1/(mg/kg/day) (unitless) 

Metals 

Amenic 

Ouomium 

Nickel 

Total Cancer Risk 

by Pathway 

(unltleu) 

Notes: 

4.4E-11 

9.1E-11 

S.IE-11 

(I) Carcinogenic dooea wcnoobtained from Table 19-SS. 

(2) CSFa were obtained from Table 19-69. 

(3) Cancer risb calculated uaina Equation 19-23. 

1.8E+00 
NA 
NA 

SE-ll 
NA 
NA 

SE-ll 

Table 19-99 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#l 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kg/day) 1/(mg/kg/day) (unitless) 

3.1E-12 

6.6E-12 

5.6E-12 

1.9E+OO 
NA 
NA 

6E-12 
NA 
NA 

6E-12 

''NA" mCIIII CSF not available from EPA IOIUCCI, therefore the cancer risk wu not calculated. 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kg/day) 1/(mg/kg/day) (unitless) 

6.0E-11 
1.3E-IO 

I.IE-10 

I.SE+OI 
4.1E+01 

8.4E-01 

9E-IO 
SE-09 

9E-11 

6E-09 

Total 

Cancer Risk 

by Chemical 

(unllless) 

IE-09 
SE-09 

91!-11 

6E-09 



Table 19-100 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose (I) RID (2) Ill (3) 

Chemical of Concern (mg/kglday) (mglkg/day) (unilless) 

BTEX 
Toluene 

Xylenes 

Non-BTEX TCL VOCs 
1,1,1-Trichloroethane 

Acetone 

Methylene Chloride 

T ettachloroethene 

Metals 

. Arsenic 

BariiDD 

Chromium 

Lead (4) 

Nickel 

Silver 

Total HI 
by Pathway 

(uniU-) 

No1e1: 

2.4E-08 

2.9E-08 

4.5E-09 

1.4E-07 

3.4E-09 

7.9E-09 

2.3E-06 

l.SE-04 

S.OE-06 

6.4E-06 

4.2E-06 

3.3E-06 

(1) NOOCU'Cinogenic doses were obtained from Table 19-52. 

(2) RfDI wtre obtained from Table 19-69 

(3) NODC8IICCI"bazard IDdices calculaled using Equation 19-27. 

2.0E-Ol 1.2E-07 

2.0E+OO l.SE-08 

9.0E-02 S.OE-08 

l.OE-01 1.4E-06 

6.0E-02 5.7E-08 

l.OE-02 7.9E-07 

3.0E-04 7.7E-03 

7.0E-02 2.6E-03 

S.OE-03 t.OE-03 

NA NA 

2.0E-02 2.1E·04 

S.OE-03 6.6E-04 

1.2E-02 

CONSTRUCTION SCENARIO 
RAA#l 

ON SITE CONSTRUCTION WORKER 

Dennal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) liJ (3) 

(mg/kg!day) (mg/kg/day) (unitless) 

l.SE-08 2.0E-01 9.0E-08 

2.1E-08 2.0E-t00 l.lE-08 

3.3E-09 9.0E-02 3.7E-08 

l.OE-07 l.OE-01 l.OE-06 

2.5E-09 6.0E-02 4.2E-08 

5.7E-09 l.OE-02 5.7E-07 

1.7E-07 ~8E-04 6.0E-04 

1.3E-05 7.0E-02 1.9E-04 

3.6E-07 S.OE-05 7.2E-03 

4.6E-07 NA NA 

3.1E-07 20E-02 1.6E-05 

2.4E-07 S.OE-03 4.8E-05 

8.1E-03 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkg!day) (mglkglday) (unitless) 

5.1E-06 l.IE-01 4.6E-05 

5.2E-06 NA NA 

1.9E-06 NA NA 

9.9E-05 NA NA 

3.6E-06 8.6E-Ol 4.2E-06 

3.7E-06 NA NA 

3.6E-08 NA NA 

2.7E-06 1.4E-04 1.9E-02 

7.8E-08 NA NA 

9.9E-08 NA NA 

6.6E-08 NA NA 

S.IE-08 NA NA 

1.9E-02 

(4) Currently, EPA bu not recommended an approach for characterization of risk posed by short term lead exposure. Risk chuact.erizatlon for short term lead exposure is !bus qualitatively usessed. 

"NA • means RID not available from EPA sources, therefore !be hazard index wu not calculated. 

Total 

Ill 
by Chemical 

(unilless) 

4.7E-05 

2.5E-08 

8.7E-08 

2.4E-06 

4.3E-06 

1.4E-06 

8.3E-03 

2.2E-02 

8.2E-03 

NA 

2.3E-04 

7.1E-04 

4.0&-Gl 



Table 19-101 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

SoillnRestion Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

Chemical of Concern (mg/kg/day) (mg/kg/day) (unitless) 

BTEX 

Toluene 

Xylencs 

Non-BTEX TCL VOCa 

1,1 ,1-Trichlorocthane 

Acctooc 

M<dtylene Chloride 

Tetnchlorocthene 

Me tala 

Alsenic 

Barium 

Ouomium 

Lead (4) 

Nickel 

Silver 

Total HI 

bJ PathwaJ 

(uniUm) 

Notea: 

2.SE-09 

3.1E-09 

4.7E-IO 

t.SE-08 

3.5E-IO 

8.2E-IO 

2.4E-07 

1.8E-05 

5.2E-07 

6.6E-07 

4.4E-07 

3.4E-07 

(I) Noncarcinogenic cloaca were obtained from Table 19-53. 

(2) RfDa wae oblained fran Table 19-69 

(3) Noncancer hazard indicea calculated uaing Equatioo 19-27. 

2.0E·Ol 1.3E·08 

2.0E+OO 1.6E-09 

9.0E-02 5.2E-09 

l.OE-01 t.SE-07 

6.0E-02 S.SE-09 

t.OE-02 8.2E-08 

3.0E-04 S.OE-04 

7.0E-02 2.6E-04 

S.OE-03 t.OE-04 

NA NA 

2.0E-02 2.2E-05 

S.OE-03 6.8E-OS 

1.3E-03 

CONSTRUCTION SCENARIO 
RAA#1 

ONSITE WORKER 

Dennal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) lD (3) 

(mg/kg/day) (mg/kg/day) (unitless) 

l.SE-08 2.0E-Ol 9.0E-08 

2.1E-08 2.0E+OO I.IE-08 

3.3E-09 9.0E-02 3.7E-08 

l.OE-07 I.OE-01 I.OE-06 

2.5E-09 6.0E-02 4.2E-08 

5.7E-09 t.OE-02 5.7E-07 

1.7E-07 2.8E-04 6.0E-04 

1.3E-OS 7.0E-02 1.9E-04 

3.6E-07 S.OE-05 7.2E-03 

4.6E-07 NA NA 

3.1E-07 2.0E-02 1.6E-05 

2.4E-07 S.OE-03 4.8E-05 

S.IE-03 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) lD (3) 

(mg/kg/day) (mg/kg/day) (unitless) 

S.IE-06 l.IE-01 4.6E-OS 

5.2E-06 NA NA 

1.9E-06 NA NA 

9.9E-OS NA NA 

3.6E-06 8.6E-OI 4.2E-06 

3.7E-06 NA NA 

3.6E-08 NA NA 

2.7E-06 1.4E-04 1.9E-02 

7.8E-08 NA NA 

9.9E-08 NA NA 

6.6E-08 NA NA 

S.IE-08 NA NA 

1.9E-02 

(4) Cum::ntly, EPA hu not recommended an approach for characterization of risk posed by abort tenn lead e~un:. Risk characterization for abort tenn lead expoau.e ia thua qualitatively uaeued. 

''NA" meana RID not available from EPA aoun:ea, therefore the hazanl index waa not calculated. 

Total 

Ill 
by Chemical 

(unllless) 

4.6E-OS 

1.2E-08 

4.2E-08 

1.2E-06 

4.2E-06 

6.5E-07 

1.4E-03 

2.0E-02 

7.3E-03 

NA 

3.8E-OS 

1.2E-04 

UE-01 



Soil Ingestion Pathway 

Noncarcinogenic Dose (I) RID (2) 

Chemical of Concern (mglkglday) (mglkg!day) 

Metals 

Arsenic 

Barium 

Chromium 

Lead (4) 

Nickel 

Silver 

Total HI 
by Pathway 

(unlllesa) 

Noces: 

5.6E-Il 

4.2E-09 

1.2E-IO 

I.SE-10 

I.OE-10 

7.9E-Il 

(I) Noncarcinogenic doses were obtained from Table 19-54. 

(2) RIDs were obtained from Table 19-69 

(3) Noocancer Iwan1 indices calculated using Equation 19-V. 

3.0E-04 

7.0E-02 

5.0E-03 

NA 

2.0E-02 

5.0E-03 

Table 19-102 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Hl(3) 

(unilless) 

1.9E·07 

6.0E-08 

2.4E-08 

NA 

5.0E-09 

1.6E-08 

2.9E-07 

CONSTRUCTION SCENARIO 
RAA#1 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkglday) (mglkglday) (unitless) 

1.9E-II 2.8E-04 6.7E-08 

1.5E-09 7.0E-02 2.1E-08 

4.2E-II S.OE-05 8.4E-07 

5.3E-Il NA NA 

3.5E-11 2.0E-02 I.SE-09 

2.7E-II S.OE-03 5.4E-09 

9.4E-07 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkg!day) (mglkglday) (unilless) 

9.0E-IO NA NA 

6.8E-08 1.4E-04 4.9E-04 

1.9E-09 NA NA 

2.5E-09 NA NA 

1.6E-09 NA NA 

1.3E-09 NA NA 

4.9E-04 

( 4) Cummly, EPA bu DOl recommmded an approach for cbuac:terization of risk posed by short term lead exposure. Risk cbuacterizatlon for short term lead exposure is thus qualitatively usessed. 

"NA" meaDS RID not available from EPA sources, therefore the hazard index wu not calculated. 

Total 

Ill 
byChemkal 

(unitless) 

2.5E-07 

4.9E-04 

8.6E-07 

NA 

6.8E-09 

2.1E-08 

4.9E-04 



Table 19-103 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil ln11.estion Pathway 

Noncarcinogenic Dose (1) RID (2) Ill (3) 

Chemical of Concern (mg!kglday) (mg!kglday) (unitless) 

Metals 

Alsenic 

Barium 

Chromium 

Lead (4) 

Niclr.el 

Silver 

Total Ill 
by Pathway 

(unillesa) 

Notes: 

5.2E-IO 

3.9E-09 

1.1E-09 

l.4E-09 

9.5E-IO 

7.3E-10 

(1) Noncarc:inogenlcdoses were obtained from Table 19-55. 

(2) RIDs were obtained from Table 19·69 

(3) NODcaDCerbazard indices calculaled using Equation 19-27. 

3.0E-04 l.?E-06 

7.0E-02 5.6E-08 

5.0E-03 2.2E-07 

NA NA 

2.0E-02 4.8E-08 

5.0E-03 1.5E-07 

2.2E-06 

CONSTRUCTION SCENARIO 
RAA#1 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

(mg!kglday) (mg!kglday) (unitless) 

3.6E-II 2.8E-04 l.3E-07 

2.7E-09 7.0E-02 3.9E-08 

7.8E-II 5.0E-05 l.6E-06 

9.8E-II NA NA 

6.5E-II 2.0E-02 3.3E-09 

5.1E-II 5.0E-03 l.OE-08 

l.7E-06 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg!kglday) (mg!kglday) (unilless) 

4.2E-09 NA NA 

3.2E-07 l.4E-04 2.3E-03 

9.IE-09 NA NA 

l.2E-08 NA NA 

7.7E-09 NA NA 

5.9E-09 NA NA 

2.3E-03 

(4) Cum:nlly, EPA bu not rec:ommended an approach for characterization of risk posed by short term lead exposure. Risk characterization for short tmn lead exposure is thus qualilal.ively assessed. 

"NA" means RID not available from EPA sources, therefore the hazard index was not calculated. 

Total 

III 
by Chemical 

(unilless) 

l.9E-06 

2.3E-03 

l.SE-06 

NA 

5.1E-08 

1.6E-07 

l.3E..03 



Soil Ingestion Pathway 

Table 19-104 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#2 

ON SITE CONSTRUCTION WORKER 

Dermal Absorption Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical or Concern (mglkglday) 1/(mglkglday) (unitless) 

Non-BTEX TCL VOCs 

Methylene Chloride 

Metals 
Nickel 

Total Cancer Risk 

by Pathway 

(uniUess) 

NoleS: 

1.2E·09 

6.4E-08 

(1) Carcinogenic dosel were obtained from Table 19-56. 

(2) CSFI were oblaiiJed from Table 19·69. 

(3) Cue« risks calculated using Equation 19-23. 

7.5E-03 9E-12 

NA NA 

9E·I2 

"NA • means CSF not available from EPA sources, therefore the cancer risk wu not calculated. 

(mglkglday) 1/(mg/kglday) (unitless) 

8.8E-10 7.5E-03 7E-12 

4.6E-09 NA NA 

7E-12 

Inhalation Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mglkglday) (unitless) 

7.5E-07 1.7E-03 1E-09 

8.2&08 8.4E-01 7E-08 

7E-08 

Total 

Cancer Risk 

by Chemical 

(unilless) 

1E-09 

7E-08 

7E-08 



Soil Ingestion Pathway 

Table 19-105 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#2 

ONSITE WO~KER 

Dermal Absorption Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkglday) 1/(mg/kglday) (unitless) 

Non-BTEX TCL VOCs 

Melhylene Chloride 

Metals 

Nickel 

Total Cancer Risk 

by Pathway 

(unilless) 

Notes: 

l.3E-JO 

6.6E-09 

(1) Carcinogenic doses were obtained from Table 19-57. 

(2) CSFI were obtained from Table 19-69. 

(3) Cancer risks calculated using Equation 19-23. 

7.5E-03 IE-12 

NA NA 

IE-12 

"NA" means CSF not available from EPA sources, therefore the cancer risk was not calculated. 

(mglkglday) 1/(mglkglday) (unitless) 

8.8E-IO 7.5E-03 7E-12 

4.6E-09 NA NA 

7E-12 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mg/kglday) (unitless) 

7.5E-07 1.7E-03 IE-09 

8.2E-08 8.4E-OI 7E-08 

7E-08 

Total 

Cancer Risk 

by Chemical 

(unilless) 

lE-09 

7E-08 

7E-08 



Soil Ingestion Pathway 

Table 19-106 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#2 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkg!day) 1/(mg/kg/day) (unitless) 

Metals 

Nickel 

Total Cancer Risk 

by Pathway 

(uniUess) 

NoleS: 

4.9E·11 

(I) Carcinogenic doses were obtained from Table 19-58. 

{2) CSF'I were obtained from Table 19-69. 

(3) Cancer risks calculaled using Equation 19-23. 

NA NA 

OE+OO 

"NA" means CSF not available from EPA sources, therefore the cancer risk was not calculaled. 

(mglkg!day) 1/(mg/kg/day) (unitless) 

1.7E-11 . NA NA 

OE+OO 

Inhalation Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

(mglkg/day) 1/{mg/kg/day) {unitless) 

2.6E-11 8.4£.01 2£.11 . 

2£.11 

Total 

Cancer Risk 

by Chemical 

(unitless) 

2E-11 

lE-11 



Soil Ingestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical or Concern (mg/kglday) 1/(mglkg!day) (unitless) 

Metala 

Niclr.el 

Total Cancer Risk 

by Pathway 

(unill-) 

Notea: 

9.2E-11 

(1) Carcinogenic doses were obtained rrom Table 19-59. 

(2) CSFs were obtained rrom Table 19-69. 

(3) Cancer risks calculated using Equation 19-23. 

NA NA 

OE+OO 

Table 19-107 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#2 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkg!day) 1/(mglkg!day) (unitless) 

6.3E-12 NA NA 

OE+OO 

"NA • means CSF not available rrom EPA sources, thererore the cancer risk was not calculated. 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkg!day) 1/(mg!kg/day) (unitless) 

1.2E-10 8.4E-01 1E-10 

1E-10 

Total 

Cancer Risk 

by Chemical 

(unitless) 

1E·10 

IE-10 



Table 19-108 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil lnReslion Pathway 

Noncarcinogenic Dose (1) RID (2) Ill (3) 

Chemical of Concern (mg/kglday) (mg!kglday) (unitless) 

BTEX 
Toluene 

Ethyl benzene 
Xylenes 

Non-BTEX TCL VOCs 

Acetone 

Melhylene Chloride 

Metals 

Barium 
Nickel 

Vanadium 

Total Ill 
by Pathway 

(unltl-) 

NOleS: 

6.8E-07 

2.4E-06 
l.SE-05 

6.2E-08 
8.5E-08 

4.3E-04 
4.5E-06 
8.2E-06 

(1) NOIICII"Cinogenic doses were obtained from Table 19-56. 

(2) RIDs were obtained from Table 19-69 

(3) NOIIC&IIcel"bazard Indices calcuJaled using Equation 19-27. 

2.0E-01 3.4E-06 

l.OE-01 2.4E-05 

2.0E+OO 9.0E-06 

l.OE-01 6.2E-07 

6.0E-02 l.4E-06 

7.0E-02 6.1E-03 

2.0E-02 2.3E-04 

7.0E-03 l.2E-03 

7.6E-03 

CONSTRUCTION SCENARIO 

RAA#2 

ON SITE CONSTRUCTION WORKER 

Dennal Absorption Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

(mg!kglday) (mg!kglday) (unitless) 

4.9E-07 2.0E-OI 2.5E-06 

l.7E-06 l.OE-01 l.7E-05 

1.3E-05 2.0E+OO 6.5E-06 

4.5E-08 l.OE-01 4.5E-07 

6.1E-08 6.0E-02 1.0E-06 

3.1E-05 7.0E-02 4.4E-04 

3.2E-07 2.0E-02 l.6E-05 

6.0E-07 7.0E-03 8.6E-05 

5.7E-04 

"NA • meana RID DOt available from EPA sources, therefore the hazard Index wu not calculaled. 

lnbalalion Pathway 

Noncarcinogenic Dose (I) RID (2) H1 (3) 

(mg!kglday) (mg!kglday) (unitless) 

8.4E-05 I.IE-01 7.6E-04 

1.6E-04 2.9E-OI 5.5E-04 

1.9E-03 NA NA 

2.6E-05 NA NA 

5.3E-05 8.6E-01 6.2E-05 

5.6E-04 1.4E-04 4.0E+OO 

5.7E-06 NA NA 

l.lE-05 NA NA 

4.0E+OO 

Total 

Ill 
by Chemical 

(unilless) 

7.7E-04 

5.9~-04 

l.6E-05 

l.lE-06 

6.4E-05 

4.0E+OO 
2.4E-04 

l.JE-03 

4.0E+00 



Table 19-109 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

Chemical or Concern (mglkglday) (mglkglday) (unilless) 

BTEX 

Toluene 

Ethyl benzene 

Xylenes 

Non-BTEX TCL VOCa 

Acetone 

Methylene Chloride 

Metals 

Barium 

Nickel 

Vanadium 

Total HI 

by Pathway 

(unltlesa) 

Notes: 

7.0E-08 

2.5E-07 

1.9E-06 

6.5E-09 

8.8E·09 

4.5E-05 

4.6E-07 

8.6E-07 

(1) Noncarcinogmlcdoses -.aeoblained from Table 19-57. 

(2) llfDI were obtained fnllll Table 19-69 

(3) NOIICIDCel"bazard indicscalculaled using Equation 19-27. 

2.0E-Ol 3.5E-07 

l.OE-01 2.5E-06 

2.0E+OO 9.5E-07 

l.OE-01 6.5E-08 

6.0E-02 l.SE-07 

7.0E-02 6.4E-04 

2.0E-02 2.3E-05 

7.0E-03 1.2E-04 

7.9E-04 

CONSTRUCTION SCENARIO 

RAA#2 

ONSITE WORKER 

Oennal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkglday) (mglkglday) (unitless) 

4.9E-07 2.0E-Ol 2.5E-06 

1.7E-06 l.OE-01 1.7E-05 

1.3E-05 2.0E+OO 6.5E-06 

4.5E-08 1.0E-01 4.5E-07 

6.1E-08 6.0E-02 l.OE-06 

3.1E-05 7.0E-02 4.4E-04 

3.2E-07 2.0E-02 1.6E-05 

6.0E-07 7.0E-03 8.6E-05 

5.7E-04 

"NA • mea111 RID notavailabiB from EPA sourcea, dll:re[ore the hazard index wu not calculaled. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkglday) (mglkglday) (unitless) 

8.4E-05 I.lE-01 7.6E·04 

1.6E-04 2.9E-01 5.5E·04 

1.9E-03 NA NA 

2.6E-05 NA NA 

5.3E-05 8.6E·01 6.2E-05 

5.6E-04 l.4E-04 4.0E+OO 

5.7E-06 NA NA 

I.lE-05 NA NA 

4.0E+OO 

Total 

Ill 
by Chemical 

(unilless) 

7.7E-04 

5.7E-04 

7.5E-06 

5.2E-07 

6.3E-05 

4.0E+OO 

3.9E-05 

2.1E-04 

4.0E+00 



Table 19-110 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

Chemical of Concern (mg!kglday) (mg!kglday) (unilless) 

Metals 

Barium 

Nickel 

Vanadium 

TotaiHJ 

by Pathway 

(uniUess) 

Notes: 

l.lE-08 

I.IE-10 

2.1E-IO 

(1) NODCU"Cinogenic doses were obtained from Table 19-58. 

(2) RJDs were oblained from Table 19-69 

(3) Noncancerbazard indices calculated using Equation 19-27. 

7.0E-02 1.6E-07 

2.0E-02 S.SE-09 

7.0E-03 3.0E-08 

1.9E-07 

CONSTRUCTION SCENARIO 

RAA#2 

OFFSITE RESIDENTIAL RECEPTOR 

Dennal Absorption Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

(mg!kglday) (mg!kglday) (unitless) 

3.9E-09 7.0E-02 5.6E-08 

4.0E-11 2.0E-02 2.0E-09 

7.4E-11 7.0E-03 I.IE-08 

6.8E-08 

"NA • mea111 RID not available from EPA sources, lhecefore lhe hazard index was not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg!kglday) (mg!kglday) (unilless) 

1.8E-07 1.4E-04 1.3E-03 

1.8E-09 NA NA 

3.4E-09 NA NA 

1.3E-03 

Total 

HI 

by Chemical 

(unitless) 

1.3E-03 

7.5E-09 

4.1E-08 

J.JE-03 



Table 19-111 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Palhway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

Chemical or Concern (mglkgfday) (mglkg/day) (unitless) 

Metals 

Buiwn 

Nickel 

Vanadiwn 

TotaiiU 

by Pathway 

(unltless) 

NIReS: 

l.OE-07 

l.lE-09 

2.0E-09 

(1) Noncarcinogenic doses were obtained rrom Table 19-59. 

(2) RIDs were obtained from Table 19·69 

(3) Nonc:ancerbazard indices calculaled using Equation 19-27. 

7.0E·02 1.4E·06 

2.0E-02 5.5E-08 

7.0E-03 2.9E-07 

1.8E-06 

CONSTRUCTION SCENARIO 

RAA#2 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Palhway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkg/day) (mglkg/day) (unitless) 

7.2E·09 7.0E-02 l.OE-07 

7.4E-ll 2.0E-02 3.7E-09 

1.4E-10 7.0E-03 2.0E-08 

1.3E-07 

"NA" mea111 RID DOl available from EPA sow-ces, there[ore the hazard index was not calculated. 

Inhalation Palhway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkg/day) (mglkg/day) (unitless) 

8.3E-07 1.4E-04 S.9E-03 

8.6E-09 NA NA 

1.6E-08 NA NA 

5.9E-03 

Total 

Ill 
by Chemical 

(unitless) 

S.9E-03 

5.9E·08 

3.1E-07 

S.9E-03 



SoillnRestion Pathway 

Table 19-112 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#J 

ON SITE CONSTRUCTION WORKER 

Dermal Absorption Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkg/day) 1/(mg/kg/day) (unitless) 

Metals 

Beryllium 
Nickel 

Total Cancer Risk 

by Pathway 

(unltless) 

Notes: 

4.9E-09 
7.4E-08 

(I) Carcinogenic doses were obtained from Table 19-60. 

(l) CSFs were obtained from Table 19-69. 

(3) Cancer risks calculated using Equation 19-23. 

4.3E+OO 
NA 

2E-08 
NA 

2E-08 

"NA • means CSF not available from EPA sources, therefore the cancer risk wu not calculated. 

(mglkg!day) 1/(mg/kg/day) (unitless) 

3.6E-IO 
5.4E-09 

4.3E+OO 
NA 

2E-09 
NA 

2E-09 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkg!day) 1/(mglkg/day) (unilless) 

7.6E-09 

l.lE-07 

8.4E+OO 
8.4E-OI 

6E-08 

9E-08 

2E-07 

Total 

Cancer Risk 

by Chemical 

(unitless) 

9E-08 

9E-08 

lE-07 



Soil ingestion Palhway 

Carcinogenic Dose (I) CSF (2) 'cancer Risk (3) 

Chemical or Concern (mglkglday) 1/(mglkglday) (unitless) 

Metals 

BeryUium 

Nickel 

Total Cancer Risk 

by Pathway 

(uniUess) 

NoleS: 

S.IE-10 

7.7E-09 

(I) Carcinogenic doses were obtained f'rom Table 19-61. 

(2) CSFa w= obtained f'rom Table 19-69. 

(3) Callcer risks calculaled using Equation 19-23. 

4.3E+OO 

NA 
2E-09 

NA 

2E-09 

Table 19-113 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#3 

ON SITE WORKER 

Dennal Absorption Palhway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mglkglday) (unitless) 

3.6E-IO 

5.4E-09 

4.3E+OO 

NA 
2E-09 

NA 

2E-09 

"NA • means CSF DOt available f'rom EPA sources, therefore the c:ancer risk was not calculaled. 

Inhalation Palhway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mglkg/day) (unitless) 

7.6E-09 

UJ;!-07 

8.4E+OO 

8.4E-Ol 

6E-08 

9E-08 

2E-07 

Total 

Cancer Risk 

by Chemical 

(unitless) 

7E-08 

9E-08 

lE-07 



Soil Ingestion Pathway 

Table 19·114 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#3 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (J) Carcinogenic Dose (I) CSF (2) Cancer Risk (J) 

Chemical of Concern 

Metals 

Berylliwn 

Nickel 

Total Cancer Risk 

by Pathway 

(uniUess) 

Notes: 

(mg/kglday) 

6.6E-12 

9.9E-11 

(1) Carcinogenic doses were obtained from Table 19-62 

(2) CSFI- obtaiued from Table 19-69. 

(3) Canca-rlw calculaled using Equation 19-2J. 

1/(mg/kg/day) 

4.JE+OO 

NA 

(unitless) 

JE-ll 

NA 

JE-ll 

"NA • means CSF not available from EPA sources, therefore the cancer rislr. was not calculated. 

(mglkglday) 

2.3E-12 

3.4E-11 

1/(mg/kg/day) 

4.JE+OO 

NA 

(unitless) 

IE-11 

NA 

IE-11 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) 

(mglkglday) 

J.6E-12 

S.4E-ll 

1/(mglkg/day) 

8.4E+OO 

8.4E-Ol 

Cancer Risk (J) 

(unitless) 

JE-ll 

SE-ll 

8E-11 

Total 

Cancer Risk 

by Chemical 

(unilless) 

7E-ll 

SE-ll 

lE-10 



Soil Ingestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkg!day) 1/(mglkg!day) (unilless) 

Meta II 

Beryllium 

Nickel 

Total Cancer Risk 

by Pathway 

(unitless) 

Notes: 

1.2E-ll 

l.SE-10 

(1) Carcinogenic doses were obtained from Table 19-63. 

(2} CSFs were oblained from Table 19-69. 

(3) Cancer risks calculated using Equation 19-23. 

4.3E+00 

NA 

5E·ll 

NA 

5E·ll 

Table 19-115 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#3 

OFFSITE SENSITIVE RECEPTOR 

Oennal Absorption Pathway 

Carcinogenic Dose (1} CSF (2} Cancer Risk (3} 

(mglkglday} 1/(mglkglday} (unilless} 

8.4E-13 

l.3E-ll 

4.3E+OO 

NA 

4E-12 

NA 

4E-12 

"NA" me&lll CSF not available from EPA sources, therefore lhe cancer risk was not calculated. 

Inhalation Pathway 

Carcinogenic Dose (1} CSF (2} Cancer Risk (3) 

(mglkglday) 1/(mglkglday} (unilless) 

l.7E·ll 

2.5E-10 

8.4E+OO 

8.4E-01 

1E-l0 

2E-l0 

4E-10 

Total 

Cancer Risk 

by Chemical 

(unitless) 

2E-10 

2E-10 

4E-10 



Table 19-116 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Palhway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

Chemical of Concern (mglkglday) (mglkglday) (unitless) 

Metals 
Barium 

Beryllium 

Lead (4) 

Manganese 

Nickel 

Silver 

Zinc 

Total HI 

by Pathway 

(unltl-) 

N0101: 

4.2E-04 

3.4E-01 

8.1E-06 

8.4E-05 

5.2E-06 

1.9E-06 

7.7E-05 

(1) NODCUCinogenlc doses were obtained from Table 19-60. 

(2) RIDs were oblained from T.tlle 19-69 

(3) Noocancerbazard Indices calculated using Equation 19-21. 

7.0E-02 6.0E-03 

S.OE-03 6.8E-05 

NA NA 

1.4E-OI 6.0E-04 

2.0E-02 2.6E-04 

S.OE-03 3.8E-04 

3.0E-01 2.6E-04 

7.6E-03 

CONSTRUCTION SCENARIO 
RAA#3 

ON SITE CONSTRUCTION WORKER 

Dermal Absorption Palhway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg/kglday) (mglkglday) (unitless) 

3.0E-05 7.0E-02 4.3E-04 

2.5E-08 S.OE-03 S.OE-06 

5.9E-07 NA NA 

6.1E-06 5.6E-03 1.1E-03 

J.SE-07 2.0E-02 1.9E-05 

1.4E-07 S.OE-03 2.8E-05 

5.6E-06 9.0E-02 6.2E-05 

1.6E-03 

Inhalation Palhway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mglkglday) (mglkglday) (unitless) 

6.5E-04 1.4E-04 4.6E+OO 

5.3E-01 NA NA 

I.JE-05 NA NA 

1.3E-04 1.1E-04 1.2E+OO 

S.OE-06 NA NA 

3.0E-06 NA NA 

1.2E-04 NA NA 

5.8E+OO 

( 4) Currently, EPA bu not rec:ommended an approach for cbuacterization of risk posed by short term lead exposure. Risk cbuacterization for short term leld exposure is thus qualitatively assessed. 

"NA • means RID not available from EPA sowus, lberefore the hazard index was not ca1culaled. 

Total 

Ill 
by Chemical 

(unitless) 

4.6E+OO 

7.3E-05 

NA 

1.2E+OO 

2.8E-04 

4.1E-04 

3.2E-04 

S.8E+00 



Soil Ingestion Pathway 

Noncarcinogenic Dose (I) RID (2) 

Table 19-117 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Hl(3) 

CONSTRUCTION SCENARIO 
RAA#J 

ON SITE WORKER 

Dermal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI(3) 

Chemical of Concern (mglkglday) (mglkgtday) (unitless) (mglkglday) (mg/kgtday) (unitless) (mglkglday) (mg/kglday) (unitless) 

Metals 

Bariwn 

Beryllium 
Lead (4) 

Manganese 

Nickel 

Silver 

Zinc 

Total HI 
by Pathway 

(uniU-) 

Nota: 

4.4E-05 

HE-08 

S.SE-07 

8.7E-06 

5.4E-07 

2.0E-07 

S.OE-06 

(1) Noncarcinogenic doses were obtained from Table 19-61. 

(2) RIDs were oblaiDed from Table 19-69 

(3) NoncaDCa"bazard Indices calculated using Equation 19-27. 

7.0E-02 6.3E-04 

S.OE-03 7.2E-06 

NA NA 

1.4E-Ol 6.2E-05 

2.0E-02 2.7E-05 

S.OE-03 4.0E-05 

3.0E-01 2.7E-05 

7.9E-04 

3.0E-05 7.0E-02 4.3E-04 6.5E-04 1.4E-04 

2.5E-08 S.OE-03 S.OE-06 5.3E-07 NA 

5.9E-07 NA NA 1.3E-05 NA 

6.1E-06 5.6E-03 l.IE-03 1.3E-04 l.IE-04 

3.8E-07 2.0E-02 1.9E-05 S.OE-06 NA 

1.4E-07 5.0E-03 2.8E-05 3.0E-06 NA 

5.6E-06 9.0E-02 6.2E-05 1.2E-04 NA 

1.6E-03 

( 4) CumuUy, EPA bu not recommended an approach for cbuacterization of risk posed by sbort lerllllead exposure. Risk characterization for sbort lerDI lead exposure is thus quaUtatively assessed. 

"NA • means RID not available from EPA sources, therefore tbe hazard index was not calculated. 

4.6E+OO 

NA 

NA 

1.2E+OO 

NA 

NA 

NA 

5.8E+OO 

Total 

HI 

by Chemical 

(unilless) 

4.6E+OO 

1.2E-05 

NA 

1.2E+OO 

4.6E-05 

6.8E-05 

8.9E-05 

5.8E+00 



Table 19-118 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

Chemical or Concern (mg!kg!day) (mg!kg!day) (unitless) 

Metals 

Barium 
BrsyUium 

Lead (4) 

Manganese 

Nickel 

Silver 

Zinc 

Total Ill 

bJPathwaJ 

(unitless) 

NOleS: 

1.9E-08 

I.SE-11 

3.6E-IO 

3.7E-09 

2.3E-IO 

8.5E-11 

3.4E-09 

(1) Noncan:illogenic doses were obtained from Table 19-62. 

(2) RIDs were obtained from Table 19-69 

(3) Nooc:aoc:er hazard Indices calculated using Equation 19-27. 

7.0E-02 2.7E-07 

5.0E-03 3.0E-09 

NA NA 

1.4E-01 2.6E-08 

2.0E-02 1.2E-08 

5.0E-03 1.7E-08 

3.0E-01 l.lE-.08 

3.4E-07 

CONSTRUCTION SCENARIO 

RAA#3 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg!kg!day) (mg!kg!day) (unitless) 

6.5E-09 7.0E-02 9.3E-08 

5.3E-12 5.0E-03 1.1E-09 

1.3E-10 NA NA 

1.3E-09 5.6E-03 2.3E-07 

S.OE-11 2.0E-02 4.0E-09 

J.OE-11 5.0E-03 6.0E-09 

1.2E-09 9.0E-02 1.3E-08 

3.5E-07 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg!kg!day) (mg!kg!day) (unitless) 

3.0E-07 1.4E-04 2.1E-03 

2.5E-IO NA NA 

5.9E-09 NA NA 

6.0E-08 1.1E-04 5.5E-04 

3.7E-09 NA NA 

1.4E-09 NA NA 

5.6E-08 NA NA 

2.7E-03 

{4) Currently, EPA bu not recommended an approach for characterization or risk posed by short term lead exposure. Risk characterization for short term lead exposwe is thus qualitallvely assessed. 

"NA • means RID not avaUable from EPA sources, therefore the hazard index was not calculated. 

Total 

Ill 

by Chemical 

(unitless) 

2.1E-03 

4.1E-09 

NA 

5.5E-04 

1.6E-08 

2.3E-08 

2.5E-08 

1.7E-OJ 



Table 19-119 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

Chemical of Concern (mg!kglday) (mg!kglday) (unitless) 

Metals 

Buium 

Beryllhun 

Wd(4) 

Manganese 

Nickel 

Silver 

Zinc 

Total III 

by Pathway 

(unltlsa) 

Note~: 

1.7E-07 

1.4E-IO 

3.4E-09 

3.5E-08 

2.2E-09 

S.OE-10 

3.2E-08 

(1) Noncarcinogenic doses were obtained from Table 19-63. 

(2) RIDs were obtained from Table 19-69 

(3) NODC&DCerbazard indices calculated using Equation 19-27. 

7.0E-02 2.4E-06 

5.0E-03 2.8E-08 

NA NA 

1.4E-OI 2.5E-07 

2.0E-02 1.1E·07 

5.0E-03 1.6E-07 

3.0E-01 l.lE-07 

3.1E-06 

CONSTRUCTION SCENARIO 
RAA#J 

OFFSITE SENSITIVE RECEPTOR 

Dermal Absorption Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

(mg!kglday) (mg!kglday) (unitless) 

1.2E-08 7.0E-02 1.7E-07 

9.8E-12 5.0E-03 2.0E-09 

2.3E·10 NA NA 

2.4E-09 5.6E-03 4.3E-07 

1.5E-10 2.0E-02 7.5E-09 

5.5E-11 5.0E-03 l.lE-08 

2.2E-09 9.0E-02 2.4E-08 

6.4E-07 

Inhalation Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

(mg!kglday) (mg!kglday) (unitless) 

1.4E-06 1.4E-04 I.OE-02 

1.2E-09 NA NA 

2.7E-08 NA NA 

2.8E-07 1.1E-04 2.5E-03 

1.7E-08 NA NA 

6.5E-09 NA NA 

2.6E-07 NA NA 

1.3E-02 

(4) Cum:lltly, EPA bu not recommended an approach for characterization of risk posed by short term lead exposure. Risk characterization for short tam lead exposure Is thus qualitatively assessed. 

"NA" JDCIDI RID not available from EPA souru>~, therefore the hazard index was not calculated. 

Total 

Ill 

by Chemical 

(unilless) 

I.OE-02 

3.0E-08 

NA 

2.5E-03 

1.2E-07 

1.7E-07 

1.3E-07 

1.3E-Ol 



Soil lnRestion Pathway 

Table 19-120 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#4 

ON SITE CONSTRUCTION WORKER 

Dennal Absorption Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) · Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkg/day) 1/(mglkglday) (unitless) 

Metals 

Nickel 

Total Cancer Risk 

by Pathway 

(uniUess) 

Notes: 

6.1E-08 

(1) Carcinogenic doses wereobl&ined from Table 19-64. 

(2) CSFI were obtained from Table 19·69. 

(3) Cancer risks calculated using Equation 19-23. 

NA NA 

OE+OO 

"NA • means CSF not available from EPA sources, therefore the cancer risk was not calculated. 

(mglkglday) 1/(mg/kg/day) (unitless) 

4.4E-09 NA NA 

OE+OO 

Inhalation Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mg/kg/day) (unitless) 

3.0E-08 8.4E-Ol 3E-08 

3E-08 

Total 

Cancer Risk 

by Chemical 

(unitless) 

3E-08 

JE-08 



Table 19-121 

CANCER RISK FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mglkglday) 1/(mg/kg/day) (unitless) 

Me~ls 

Nickel 

Total Cancer Risk 

by Pathway 

(unitless) 

NoleS: 

6.4E-09 

(I) Carcinogenic doses ·were obtained from Table 19-65. 

(2) CSFI were obtained from Table 19-69. 

(3) Cancer riw calculared using Equation 19-23. 

NA NA 

OE+OO 

"NA" means CSF not available from EPA sources, therefore the cancer risk was not calculated. 

CONSTRUCTION SCENARIO 
RAA#4 

ON SITE WORKER 

Dermal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mg/kg/day) (unitless) 

4.4E-09 NA NA 

OE+OO 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mglkglday) ll(mglkglday) (unitless) 

3.0E-08 8.4E-OI 3E-08 

3E-08 

To~l 

Cancer Risk 

by Chemical 

(unitless) 

3E-08 

3E-08 



Soil Ingestion Pathway 

Table 19-122 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 
RAA#4 

OFFSITE RESIDENTIAL RECEPTOR 

Dennal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical or Concern (mglkglday) 1/(mg/kglday) (unilless) 

Metals 

Nickel 

Total Cancer Risk 

by Pathway 

(unllless) 

Notes: 

2.6E-12 

(1) Carcinogenic doses were oblained from Table 19-66. 

(2) CSFs wen~ oblained from Table 19-69. 

(3) Cancer risks calculated using Equation 19-23. 

NA NA 

OE+OO 

"NA • means CSF not available from EPA sources, therefore the cancer risk wu nol calculated. 

(mglkglday) 1/(mg/kg/day) (unilless) 

9.0E-l3 NA NA 

OE+OO 

Inhalation Pathway 

Carcinogenic Dose (1) CSF (2) Cancer Risk (3) 

(mglkglday) 1/(mglkglday) (unitless) 

2.6E-12 8.4E-01 2E-12 

2E-12 

Total 

Cancer Risk 

by Chemical 

(unilless) 

2E-12 

lE-11 



Soil Ingestion Pathway 

Table 19-123 

CANCER RISK FROM ALL PATHWAYS 

CONSTRUCTION SCENARIO 

RAA#4 

OFFSITE SENSITIVE RECEPTOR 

Dennal Absorption Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

Chemical of Concern (mg/kglday) 1/(mg/kglday) (unilless) 

Metals 

Nickel 

Total Cancer Risk 

by Pathway 

(unltless) 

NoleS: 

4.8E-12 

(1) Carcinogenic doses were obtained from Table 19-67. 

(2) CSFs were obtained from Table 19-69. 

(3) c.ncu risks calculated using Equation 19-23. 

NA NA 

OE+OO 

"NA • means CSF DOt available from EPA sources, therefore the cancer risk was not calculated. 

(mg/kglday) 1/(mgfkg/day) (unitless) 

3.3E-13 NA NA 

OE+OO 

Inhalation Pathway 

Carcinogenic Dose (I) CSF (2) Cancer Risk (3) 

(mg/kgtday) 1/(mgfkg/day) (unitless) 

1.2E-tl 8.4E-01 IE-II 

1E-ll 

Total 

Cancer Risk 

by Chemical 

(unitless) 

1E-tl 

IE-II 



Table 19-124 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose (1) RID (2) BJ (3) 

Chemical of Concern (mg/kglday) (mg/kglday) (unitless) 

Me tab 

Nickel 

Tota!IU 

by Pathway 

(unitless) 

Notes: 

4.3E-06 

(I) Noncarcinogenic doses were obtained from Table 19-64. 

(2) RIDs were oblained from Table 19-69 

(3) NOOCUicerbazu-d indices calculated using Equation 19-27. 

2.0E-02 2.2E·04 

2.2E-04 

CONSTRUCTION SCENARIO 

RAA#4 

ON SITE CONSTRUCTION WORKER 

Dermal Absorption Pathway 

NoncarcinogenicDose(l) RID(2) Hl(3) 

(mglkglday) (mg/kglday) (unitless) 

3.1E-07 2.0E-02 1.6E-05 

1.6E-05 

"NA" means RID not avaibble from EPA sources, tberefore the hazard index was not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg/kglday) (mg/kglday) (unitless) 

2.1E-06 NA NA 

O.OE+OO 

Total 

Ill 
byChemkal 

(unitless) 

2.3E-04 

l.JE-04 



Table 19-125 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil Ingestion Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

Chemical of Concern (mglkglday) (mglkglday) (unitless) 

Metals 

Nickel 

Total Ill 

by Pathway 

(unilless) 

NoleS: 

4.5E-07 

(1) Noncarcinogenic doses were obtained from Table 19-65. 

(2) RIDs were obtained from Table 19·69 

(3) NODCaDCCrbazard Indices calculaled using Equation 19-27. 

2.0E-02 2.3E-05 

23E-05 

CONSTRUCTION SCENARIO 

RAA#4 

ONSITE WORKER 

Dermal Absorption Pathway 

Noncarcinogenic Dose (1) RID (2) Ill (3) 

(mglkglday) (mglkglday) (unitless) 

3.1E-07 2.0E-02 1.6E-05 

1.6E-05 

"NA" DICUII RID not available from EPA sources, therefore the hazard index was not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (1) RID (2) Ill (3) 

(mglkglday) (mglkglday) (unilless) 

2.1E-06 NA NA 

O.OE+OO 

Total 

Ill 

by Chemical 

(unilless) 

3.8E-05 

J.8E-GS 



Table 19·126 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

SoillnRestion Pathway 

Noncarcinogenic Dose (I) RID (2) Ill (3) 

Chemical of Concern (mglkg!day) (mglkg!day) (unilless) 

Metals 

Nickel 

Total HI 

by Pathway 

(unitless) 

Notes: 

6.1E-12 

(I) Noncarcinogenic doses were obtained from Table 19-66. 

(2) RIDs were oblalned from Table 19-69 

(3) Noncanc:«bazlrd indices calculated using Equation 19-27. 

2.0E-02 3.1E·IO 

3.1E·IO 

CONSTRUCTION SCENARIO 
RAA#4 

OFFSITE RESIDENTIAL RECEPTOR 

Dermal Absorption Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg!kg!day) (mg!kg!day) (unitless) 

2.1E-12 2.0E-02 l.IE-10 

l.IE-10 

"NA • means RID not available from EPA sources, therefore lhe hazard index was nol calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

(mg!kg!day) (mg!kg!day) (unitless) 

1.9E-10 NA NA 

O.OE+OO 

Total 

Ill 
by Chemical 

(unitless) 

4.1E-IO 

4.lE-lO 



Table 19-127 

NONCANCER HAZARD INDEX FROM ALL PATHWAYS 

Soil ingestion Pathway 

Noncarcinogenic Dose (I) RID (2) HI (3) 

Chemical of Concern (mg!kglday) (mg/kglday) (unilless) 

Metals 

Nickel 

Total Ill 

by Pathway 
(unltless) 

Nolel: 

5.7E-ll 

(1) Noncarcinogenic doses were obtsined from Table 19-67. 

(2) RIDI m obtsined from Table 19-69 

(3) Noocanc:er hazard indices calculated using Equation 19-27. 

2.0E-02 2.9E-09 

2.9E-09 

CONSTRUCTION SCENARIO 
RAA#4 

OFFSITE SENSITIVE RECEPTOR 

Dermal Absorption Pathway 

Noncarcinogenic Dose (1) RID (2) Ill (3) 

(mg/kglday) (mg/kglday) (unitless) 

3.9E-12 2.0E-02 2.0E-10 

2.0E-10 

"NA • means RID not available from EPA SOW"CeS,Iherefore the hazard index was not calculated. 

Inhalation Pathway 

Noncarcinogenic Dose (1) RID (2) HI (3) 

(mg!kglday) (mg/kglday) (unilless) 

8.7E-10 NA NA 

O.OE+OO 

Total 

Ill 

by Chemical 

(unilless) 

J.OE-09 

J.OE-09 



Table 19-128 

AIRBORNE LEAD CONCENTRATIONS AND 

PERMISSIBLE REGULATORY LEVELS 

CONSTRUCTION SCENARIO 

Airborne Lead Concentration (mg/m3) 

RAA #1 (1) RAA #3 (2) 

Onsite Dust 4.2E-06 5.3E-04 

Offsite Dust l.lE-07 2.5E-07 

Notes: 
(1) Concentrations were obtained from Table 19-47. 

(2) Concentrations were obtained from Table 19-49. 

(3) Value shown is the OSHA PEL, the Occupational Safety and Health 

Administration Permissible Exposure Level for lead. The OSHA PEL is a 

Permissible 
Regulatory 

Level (mg/m3) (3) 

S.OE-02 

S.OE-02 

time-weighted average concentration that must not be exceeded during any 8-hour work shift 

or 40-hour work week. 
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20.0 ECOLOGICAL RISK ASSESSMENT 

20.1 Introduction 

An ecological risk assessment (ERA) was conducted in order to evaluate the potential for adverse 

effects to the environment from identified chemicals of concern (COCs) at the Solid Waste 

Management Units (SWMUs). The ERA uses both qualitative and quantitative information in 

order to characterize the risk to the environment. It was designed to be screening in nature and 

was not based on site-specific biological field investigations. From the information gathered, 

a recommendation can be made for no further action or for further study, including the gathering 

of field biological data. 

The approach employed is similar to that used for the human health risk assessment (HRA). 

First, COCs were selected and exposure point concentrations for soils were derived based on 

criteria determined in the HRA (Section 20.2). Next, potential ecological receptor(s) and 

pathway(s) of exposure were identified, and exposure concentrations for all complete pathway(s) 

were calculated (Section 20.3). A toxicity assessment based on the ecological receptor(s) was 

then conducted (Section 20.4). Finally, a risk characterization was performed by comparing the 

results of the exposure assessment with the toxicity assessment (Section 20.5). In general, the 

ecological risk assessment follows the guidelines presented in the "Risk Assessment Guidance 

for Superfund: Volume II Environmental Evaluation Manual" (RAGS, Vol. II), (EPA, 1989d). 

20.2 Data Evaluation 

The data evaluation for the ERA followed the same process as that for the HRA. A summary 

of the process is given below. For a detailed description of data evaluation, see Section 19.2. 

20.2.1 Identification of Chemicals of Concern 

The results from sample analysis were first validated using the United States Environmental 

Protection Agency (EPA) Laboratory Data Validation Functional Guidelines (EPA, 1988b, EPA, 

199lg) in order to determine the useability of the data. Thedata were reviewed with respect 

to the overall quality of the data, the quantitation limits achieved in the analysis, and the 

laboratory quality assurance/quality control (QA/QC) practices, including precision, accuracy, 

representativeness, completeness, and comparability. The data were either accepted, rejected, 

or accepted with qualifications. All rejected data were eliminated from further consideration. 

The COCs for each SWMU were then identified by eliminating chemicals that were not detected 

in any environmental sample, eliminating chemicals that were conclusively identified in data 

validation as laboratory contaminants, eliminating metals in which the maximum detected 

concentration was less than its background soil concentration at Cannon AFB (see Section 19.2.1 

for a discussion of background metal concentrations), and eliminating chemicals, except lead, 

for which there are no EPA-verified toxicity data. The metals excluded due to the lack of EPA

verified toxicity data have low mammalian toxicities and include aluminum, calcium, cobalt, 

copper, iron, magnesium, and potassium. Although there could be organisms in the environment 

that are more sensitive to a chemical than mammals are, the ecological receptor of concern 
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identified is a mammal, and thus the chemicals with low mammalian toxicities were nevertheless 

eliminated. (See Section 20.3.1.3 for a description of the identification of potential ecological 

receptors.) The remaining chemicals constitute the list of COCs. 

For the HRA, the SWMUs were divided into Risk Assessment Areas (RAAs), and the 

subsequent calculations and risk analysis were performed for each RAA. In the ERA, there is 

no division according to RAA, and the list of COCs is a composite list of the COCs from all 

of the RAAs. The composite list of COCs for the 15 SWMUs includes the following: arsenic, 

barium, beryllium, chromium, lead, manganese, nickel, silver, vanadium, zinc, acetone, 

ethylbenzene, methylene chloride, tetrachloroethylene, 1,1, 1-trichloroethane, toluene, and 

xylene. 

20.2.2 Reasonable Maximum Exposure Concentrations for Soil 

The reasonable maximum exposure (RME) concentration is the maximum exposure concentration 

that is reasonably expected to occur at a site. RMEs are designed to be conservative estimates 

of exposure, that is, they are greater than the average exposure, while still remaining within the 

range of possible exposures. RMEs for this site were developed based on the collection of 

analytical data from the source and any chemical transport and environmental fate modeling used 

for a given exposure pathway. The development of soil RME concentrations, also called 

exposure point concentrations for onsite soils, does not involve fate and transport modeling 

performed. These values are based directly on analytical sampling data collected at the source. 

In most cases, the exposure point concentrations for soil are the same as the values for the 95 

percent upper confidence limit on the arithmetic average (95% UCL) of the analytical data. In 

some cases, however, based on professional judgement, the maximum value for a chemical 

concentration was used. A full description of the development of the RME concentrations for 

soil is provided in Section 19.2.4. 

As with the development of the list of COCs, the RME concentrations for soil were calculated 

for each RAA in the HRA. For the ERA, a composite of RMEs for soil is used. This 

composite was developed by using the highest value RME for any of the RAAs. This is a 

conservative approach for deriving RME values for the ERA, since it uses the exposure 

concentrations for a chemical for the potentially most highly contaminated RAA, and is in 

keeping with the screening nature of this ERA. Other RAAs would have a lower exposure 

concentration, and thus a lower risk. The composite list of COCs and their associated RME 

concentrations for soil are presented in Table 20-1. 

20.3 Exposure Assessment 

In the exposure assessment, the type and magnitude of exposures to the environment from the 

identified COCs are identified, and where feasible, quantified. Because of the complexity of the 

ecological habitats and the scarcity of reliable toxicity and transport data, the exposure 

assessment for the ERA must necessarily limit the quantification of exposures to one or a few 

scenarios. In some cases, the data can only be analyzed qualitatively. The scenario(s) selected 
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for quantification are those that are generally considered to be the most conservative, that is, the 

pathways and routes of exposure that are most likely to be followed, and the receptor(s) most 

sensitive or most likely to be impacted by contamination. 

20.3.1 Current and Future Exposure Scenarios 

This section presents current and future exposure scenarios based on potential ecological 

receptors and potential transport mechanisms and routes of exposure. 

At the time of sampling, 11 of the 15 SWMUs were covered with asphalt or concrete. Three 

of the remaining SWMUs (#8, #16, and #83) were at disturbed sites adjacent to buildings where 

the vegetation is mowed to a fairly short height. The third remaining SWMU (#108), used for 

training in explosive ordnance disposal, is maintained free of significant vegetation by grading 

every few months. The conditions of the SWMU s that are paved over severely limit the possible 

transport mechanisms, and thus complete exposure pathways, for current exposure scenarios for 

those SWMU s. 

The future land use of the SWMUs is defined to be industrial/commercial (see Section 19.3.1.1). 

Although the SWMUs will likely remained paved over, there could be some SWMUs that are 

uncovered, with subsequent growth of limited vegetation. It is conservatively assumed that for 

the future scenario all of the SWMU s will be uncovered and have limited vegetative growth. 

In any case, however, the SWMUs will not be returned to their original habitat, and will remain 

surrounded by buildings and the flight line. 

For conservative purposes, the exposure assessment is based on the conditions under the 

potential future land use scenario, that is, that all of the SWMUs are uncovered and have limited 

vegetative growth. This is conservative since some of the RME concentrations used were 

derived from RAAs where all of the SWMU s are covered, and indeed, may remain so in the 

future. 

20.3.1.1 Identification of Potential Ecological Receptors 

It is not feasible to evaluate, even qualitatively, the effects of contaminants on all of the species 

in an entire ecosystem. Instead, as is described in RAGS, Volume II (EPA, 1989d), ecologists 

will often use professional judgement to select an "indicator species" that is thought to be 

representative of the success of other species that could be impacted in a given habitat. The 

indicator species, also called the ecological receptor, is selected based on one or more of the 

following attributes: 1) the species' susceptibility to contaminants or other environmental 

changes; 2) the importance of the species to the entire habitat, e.g., whether the species occurs 

frequently in the area or is a central part of the food chain; 3) whether the species is likely to 

be exposed to the identified contaminants; and 4) the availability of toxicity data on the species. 

In this section, the general ecology of the area is evaluated with respect to the SWMU s, potential 

ecological receptors are identified, and one ecological receptor is selected to represent the habitat 

and to be used for the exposure scenarios. 
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A description of the ecology of the area is provided in Section 1. 4. 3. 8. The natural High Plains 

grassland is dominated primarily by blue grama grass, with galleta grass a subdominant species. 

The natural grassland habitat on Cannon Air Force Base (AFB) has been highly modified, 

however, by industrial and other uses. This is particularly true for the SWMUs as they 

presently exist, where they are either covered over or are surrounded by paved areas. The only 

exception is SWMU 108, the explosive ordnance disposal training area, which is surrounded by 

disturbed, weedy grassland. Nevertheless, many of the native species are in the general vicinity 

of the SWMU s. 

The only water bodies in the area are the sewage treatment lagoons and the playa lakes. The 

sewage treatment lagoons are located next to and empty into the playa lakes. These water bodies 

are important to the area's wildlife because they provide drinking water, resting areas, and 

nesting sites with an increased food supply. None of the SWMU s have habitats that include 

water bodies, and all of them are situated away from the sewage treatment lagoons and the playa 

lakes (see Figure 1-2 for locations of the SWMUs and the sewage lagoons). 

The wildlife of the area consists of large and small mammals, reptiles and amphibians, 

waterfowl, shorebirds, raptors, and passerine birds. A complete listing of mammals, reptiles, 

and birds of the area is provided in Section 1.4.3.8. For reasons outlined later in Section 

20.3.1.2, however, this ERA will not consider transport mechanisms from the SWMUs to other 

sites. Therefore, only terrestrial receptors that could be exposed to chemicals at the actual site 

of the SWMUs will be considered as potential ecological receptors. 

Potential terrestrial receptors include small mammals such as the deer mouse and the plains 

pocket gopher, insects, rap tors, and other birds. There are no threatened or endangered species 

listed by the United States Fish and Wildlife Service or by the State of New Mexico known to 

exist on the Cannon AFB. 

Of the potential terrestrial receptors, the deer mouse was considered to be the most appropriate 

receptor for evaluating these SWMUs for several reasons. First, even if the SWMUs are 

uncovered in the future, all of the SWMUs, with the exception of SWMU 108, will nevertheless 

be surrounded by buildings and industrial areas and will remain near the flight line. The habitat 

of the SWMUs would only be conducive to invertebrates, insects, small mammals such as the 

deer mouse, and possible raptors. Second, there is a large data base of toxicity studies on 

laboratory mice because of their widespread use for human health assessment. Comparing 

toxicity data for laboratory mice to wild deer mice has a lower uncertainty than comparing the 

same toxicity data to a less closely related species such as the plains pocket gopher, inverte

brates, or insects. Third, although there will not likely be high raptor activity around the 

SWMU s due to their location, the deer mouse does serve as prey for raptors in the area. 

20.3.1.2 Identification of Potential Transport Mechanisms 

An evaluation of potential transport mechanisms is presented in Section 19.3.1.3. Air transport 

was the only reasonable transport mechanism identified at the site. The air transport mechanism 

includes both the volatization of organics and the transport of metals and organics by wind. 

Under the future scenario where the SWMUs are uncovered, wind transport could potentially 
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carry COCs to an offsite terrestrial habitat or to an aquatic habitat (the sewage lagoons and the 

playa lakes). For the ecological risk assessment, however, the air transport mechanism has been 

determined not to be a significant pathway for the following reasons. 

Unlike in the HRA, where the onsite and offsite receptors can vary considerably, the potential 

receptor would be the same in the case of the terrestrial habitat. The potential exposure 

concentrations of the COCs would be reduced by the wind transport mechanism, however. 

Therefore, evaluating the exposures at the actual site of the SWMU s indicates the greatest 

potential risk to the terrestrial habitat. 

In the case of the aquatic habitat, there would be a different ecological receptor chosen. 

However, the sewage lagoons, which empty into Playa Lake, have already been evaluated based 

on actual sampling data at the lagoons under the Remedial Investigation performed by 

Woodward-Clyde Consultants in 1991-1992 (Woodward-Clyde, 1992). Further, Playa Lake is 

a SWMU and will be investigated in the future. The adverse ecological effects of the wind 

transport of COCs from these SWMUs would be far less than the direct effects from the sewage 

effluent. Moreover, risk assessment information generated from actual sampling of the aquatic 

environment is far more reliable than that generated from modeling. 

20.3.1.3 Identification of Potential Routes of Exposure 

Of the three potential routes of exposure, inhalation, ingestion, and dermal contact, the only one 

considered here is ingestion. Most animal toxicity studies, including those for laboratory mice 

and rats, are based on ingestion and/or injection. There are not sufficient data to estimate the 

toxicity from inhalation or dermal absorption of the COCs. 

Direct ingestion of soil by the deer mouse is the main route of exposure considered in this ERA. 

This direct ingestion would occur as incidental to ingestion of other biota. Indirect ingestion, 

through the ingestion of plants, is not considered because plants do not tend to bioaccumulate 

high levels of metals (Woodward-Clyde, 1992). 

20.3.2 Summary of Exposure Assumptions 

The following assumptions are used in calculating the exposure. 

1. There was only one complete exposure pathway evaluated: the direct onsite incidental 

ingestion of COCs in the soil by the deer mouse. 

2. Although 11 of the 15 SWMUs are currently paved over, all of the SWMUs were 

conservatively assessed as if they were uncovered, in order to estimate any potential 

future exposures. 

3. A mouse weight of 0.025 kg was used (Woodward-Clyde, 1992). 

4. A food intake for the mouse of 0.003 kg/day was used (Woodward-Clyde, 1992). 
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5. An estimated incidental soil ingestion value of 2% of food intake, or 6.0E-05 kg, was 

used (Woodward-Clyde, 1992). 

6. The exposure concentrations of COCs used were the highest value of the RME 

concentration for soil at any one of the RAAs. 

20.3.3 Exposure Assessment Results 

The estimated daily dose values of a COC to the deer mouse are calculated as follows: 

where: 
DV; = 
SI -

-

- SIX RME; 
BW 

The daily dose value to the deer mouse for COC i (in mg/kg-day) 

The daily soil ingestion of the deer mouse 

6.0E-05 kg/day 

(20-1) 

RME; - The reasonable maximum exposure concentration in soil to the deer mouse 

for COC i (in mg/kg) 

BW = 
= 

The average weight of a deer mouse 
0.025 kg 

The daily dose values for each of the COCs are presented in Table 20-1. 

20.4 Toxicity Assessment 

In order to assess the potential for adverse effects to environmental receptors present on the 

Cannon AFB site, an indicator species, the deer mouse, was identified that is representative of 

the wildlife potentially present onsite (see Section 20.3.1.1 for a discussion of the selection of 

the indicator species). It is assumed for the screening purposes of this report that potential 

adverse effects to the selected indicator species will represent the potential for hazards to the 

environment encompassing Cannon AFB. 

The toxicity values used to evaluate the potential for adverse effects to the deer mouse were 

based on laboratory studies of mice or rats orally exposed to the COCs. From these studies, 

No-Observed-Adverse-Effects-Levels (NOAELs) in mg-COC/kg-mouse weight were identified, 

representing levels of exposure above which there may be ·adverse effects to the indicator 

species. An uncertainty factor for extrapolation from laboratory mice and rat studies to wild 

deer mice of 10 was incorporated into the values used to assess potential hazards. 

There were no available studies that calculated a NOAEL for barium or that have been able to 

demonstrate conclusive signs of barium toxicity. There were studies that detected no effects at 

various exposure levels. One of these values, 100 ppm in drinking water, divided by an 

uncertainty factor of 10, was used as a surrogate NOAEL. Although the NOAEL could in fact 

be much higher, the use of this value allows quantification of risk based on a known safe level 
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of barium. No information regarding the potential effects of 1, 1, !-trichloroethane on animals 

has been identified for this study, therefore no further quantitative evaluation of the ecological 

effects is possible for this COC. 

Table 20-2 presents ecotoxicity values identified for the indicator species of concern, including 

the mouse NOAEL, the rat NOAEL, and the selected toxicity values for each of the COCs. 

20.5 Risk Characterization 

There is no specified formal method for quantitatively characterizing the risk to the environment. 

The risk to the environment was therefore characterized by following a similar process for 

noncarcinogens as that outlined for the HRA described in RAGS, Volume I (EPA, 1989a). In 

the HRA, a Hazard Quotient (HQ) was determined for the noncarcinogenic risk .for each COC 

from all of the complete pathways of exposure for that RAA (e.g., onsite inhalation, offsite 

inhalation, etc.). This HQ was determined by dividing the estimated pathway-specific daily 

intake of the COC by the reference dose for that COC. · 

The characterization of risk to the environment was conducted in an analogous fashion. An HQ 

was determined for the risk from each COC, for the RAA with the highest RME for that COC. 

For the ERA, there was only one complete pathway considered, for reasons outlined in Section 

20.3.1. The HQ was determined by dividing the estimated daily intake of the COC by the 

ecological receptor, by the selected toxicity value for the ecological receptor, as follows: 

DV. -· (20-2) 

TVi 

where 
HQi = The Hazard Quotient for COC i 

DVi - The daily dose value for the deer mouse for COC i 

TVi - The selected toxicity value for the deer mouse for COC i 

The HQ is used to assess the potential hazards posed to indicator species by comparing the daily 

dose values with the toxicity values. If the daily dose values are less than the toxicity values, 

meaning that the HQ is less than one, then it is expected that the deer mice will not suffer 

harmful effects. If the daily dose value exceeds the toxicity value, meaning that the HQ is more 

than one, then the potential exists that the deer mouse could be exposed to higher levels of the 

COC than it can tolerate without harmful effects. It is assumed that the risks for adverse effects 

posed to the deer mouse is indicative to the risks for adverse effects posed to the ecosystem at 

Cannon AFB in general. 

The values for the HQ for each COC were calculated and are presented in Table 20-1. For 

chromium, the toxicity value for chromium VI was used to calculate the HQ; chromium VI is 

more toxic than chromium III, so it was conservatively assumed that all chromium detected was 

chromium VI. The HQ for each COC listed in Table 20-1 represents the highest possible HQ 

for that COC for any of the RAAs, since the calculations are based on the highest RME value 

at any of the RAAs. All of the HQ values are below one. The only HQ value that approaches 
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one, thus indicating that there could be potential harmful effects to the deer mouse, is for 

manganese. Manganese is a COC only in RAA #3, which is comprised solely of SWMU #83. 

The daily dose value is .36 mg/kg, while the selected toxicity value is 0.5 mg/kg. In order to 

exceed the toxicity value based on the exposure assumptions described in Section 20.3.2, the 

concentration of manganese in the soil would have to exceed 208 mg/kg. All samples except 

one have concentrations of manganese below 208 mg/kg, further indicating that it is not expected 

that manganese will cause adverse effects in the deer mouse. 

20.6 Summary and Conclusions 

The purpose of this ERA was to evaluate the potential for adverse effects to the environment 

from the 15 SWMUs investigated at Cannon AFB. The ERA was performed using guidelines 

presented in RAGS, Volume II (EPA, 1989d), and employed an approach similar to that used 

in the HRA. Assumptions made throughout the ERA were generally conservative, and therefore 

tend to overestimate the actual risk. 

Because of the complexity of ecosystems and the interrelationships between species, it was not 

feasible to assess the potential risk to all species. The ERA evaluated the risk to the 

environment by using a surrogate receptor that was considered to be the most representative of 

terrestrial habitats in the area. The deer mouse was selected as the ecological receptor because 

of its abundance (particularly in disturbed areas such as is the case for the 15 SWMUs), the 

abundance of toxicological data on mice, and because of its centrality in the food chain. Aquatic 

habitats were not considered because the significance of the COCs from these SWMUs is much 

less than from other SWMU s under investigation that actually contain the aquatic environments 

in question. There was only one complete exposure pathway identified, which was the direct 

onsite incidental ingestion of COCs in the soil by the deer mouse. 

The COCs identified at the 15 SWMUs were arsenic, barium, beryllium, chromium, lead, 

manganese, nickel, silver, vanadium, zinc, acetone, ethylbenzene, methylene chloride, 

tetrachloroethylene, 1, 1, 1-trichloroethane, toluene, and xylene. Concentrations in the soil of 

each of these COCs were calculated by taking the highest RME for that COC from any of the 

RAAs identified in the HRA. A daily dose value of each COC to the deer mouse was then 

calculated based on the incidental ingestion of the COC from soil. These values were compared 

with estimated safe dose levels derived from the toxicity assessment. 

For each of the COCs identified at the 15 SWMUs, the estimated daily dose value to the deer 

mouse was below the estimated safe level. This indicates that the potential for adverse effects 

from the 15 SWMU s to the deer mouse is not significant. Because the ERA was designed to 

be screening in nature and capture the receptor with the highest likelihood of exposure, the 

potential for adverse effects from the 15 SWMUs to the environment at Cannon AFB is also not 

significant. 
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20.7 Uncertainties and Limitations 

This section discusses the uncertainties and limitations associated with the performance of the 

ERA. In general, the assumptions made in this risk assessment were conservative wherever 

possible. The overall result is that risk estimates presented in this ERA are much more likely 

to overestimate the potential risk rather than to underestimate it. Although this approach could 

lead to an overly conservative assessment of the risk, it is generally preferable for the purposes 

of protecting the environment. The sources of uncertainty associated with the assumptions made 

in the ERA and an assessment of their effect on risk are presented below. 

Data Evaluation 

The selection of the COCs and their associated RMEs were derived directly from the HRA. A 

discussion of the uncertainties associated with this process is presented in Section 19.2.5. 

Because of the screening nature of the ERA, the highest RME concentration in any of the RAAs 

for a given COC was used for calculating the daily dose and ultimately the risk values. The end 

result is that the final risk estimates represent the risk from a COC at the RAA with the highest 

concentration of that COC; the risk at other RAAs would be lower. 

In the selection of the COCs, chemicals for which there is no EPA-verified toxicity values were 

excluded. These COCs, which include aluminum, calcium, cobalt, copper, iron, magnesium, 

and potassium, also have low mammalian toxicities, and would not adversely affect the deer 

mouse. It is possible, though unlikely, that there is another type of species in the ecosystem that 

may be susceptible to one of these COCs, and the risk would be underestimated for that species. 

Exposure Assessment 

The deer mouse was selected as the indicator species because of its abundance, its greater 

likelihood than other species to inhabit the disturbed habitats present on the SWMU s, the 

availability of toxicity data on mice and rats, and the centrality of the deer mouse in the area 

ecosystem. It is assumed, then, that other species in the area would be less susceptible to the 

COCs present at the SWMU s, and thus the use of the deer mouse in the ERA would tend to 

overestimate the risk to other species and to the environment in general. There could be other 

species, however, that are more susceptible to the COCs present at the SWMUs, in which case 

the risk would be underestimated for those species. 

In the development of this ERA, only one complete pathway of exposure was evaluated, that of 

onsite ingestion of soil by the deer mouse. Offsite transport by wind was eliminated from 

further consideration. For potential terrestrial receptors, the receptor chosen would not change 

between onsite and offsite. Since wind transportation would reduce the exposure concentrations 

and thus the risk, the risk from onsite exposure represents the greatest risk to the deer mouse. 

Risks to offsite receptors would be less, and thus the risk factors calculated are an overestima

tion of risk to offsite terrestrial receptors. For potential aquatic receptors at the sewage lagoons 

and playa lakes it was determined that these two SWMU s are under current investigation using 

direct sampling data, which is more reliable than data generated from transport modeling. In 

a future scenario where some or all of the 15 SWMU s are bare, there could be some small 
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additional risk from wind transport from the 15 SWMUs. Any additional risk would 

nevertheless be insignificant with respect to the direct risk from the SWMUs that contain the 

aquatic environments. 

Onsite inhalation and dermal absorption were not considered in the exposure assessment because 

of a lack of toxicity data on those routes of entry. Although these routes of entry are probably 

not as significant as that of ingestion, particularly for metals, the lack of consideration of these 

routes of entry could represent a small underestimation of risk. 

The calculations of the intake of the COCs by the deer mouse, or daily dose value, did not take 

into account the effects of the soil matrix. In general, the soil matrix will lessen the 

bioavailability of chemicals present, or reduce the actual amounts of a chemical absorbed by the 

deer mouse. The lack of taking this into account represents an unquantifiable overestimation of 

the actual risk. 

Toxicity Assessment 

A general discussion of the uncertainties associated with the toxicity assessment is presented in 

Section 19.4.4. A souce of uncertainty involves the potential for cumulative effects posed by 

exposures to multiple chemicals. Synergistic effects are those in which the net effect of the 

simultaneous action of two or more COCs is greater than the sum of their individual effects. 

Antagonistic effects are those in which the net effect of exposure to two or more COCs is less 

than the sum of their individual effects. Data concerning combined effects of complex mixtures 

of chemicals are generally limited. There could be potential synergism or antagonism as a result 

of exposures to multiple chemicals to the deer mouse, which could either underestimate or 

overestimate the risk. 

For toxicity values used for the ERA for barium, there were no studies found that calculated a 

NOAEL. There were studies that showed no effects to mice or rats at two concentration levels. 

The higher of these two was selected as a surrogate NOAEL from which the toxicity value was 

derived. The actual NOAEL could in fact be much higher, since no studies were found that 

showed any adverse effects. Thus the toxicity value used for barium is probably an 

unquantifiable overestimation of risk. 

The studies on mice and rats reviewed in the literature were performed on laboratory-raised 

animals. Sometimes risk assessments assume that laboratory-raised animals are more sensitive 

to chemicals than wild animals, and thus do not use an uncertainty factor to extrapolate from 

laboratory-raised animals to wild animals (see Woodward-Clyde, 1992). Although unlikely, 

there is the possibility that the wild deer mouse is more sensitive to one or more of the COCs 

than a laboratory-raised mouse or rat, therefore in this risk assessment an uncertainty factor of 

10 was used to extrapolate between species to ensure that the risk is not underestimated. This 

probably generates a large overestimation of risk. 
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Risk Characterization 

In the risk characterization, the toxicity values for chromium VI were used to represent all of 

the chromium detected because chromium VI is more toxic then chromium III and thus presents 

a greater risk. It is unlikely that all of the chromium present is chromium VI, however, 

particularly given the alkaline soil. This probably represents an unquantifiable overestimation 

of risk. 

As noted before, the exposure concentrations for a COC that were used in the risk characteriza

tion were the highest at any of the RAAs. Thus the risk calculated for each COC is the highest 

it could be at any of the RAAs. An ecological receptor would not be exposed to all of these risk 

levels however, since a receptor would not be at all of the SWMU s at all times to received the 

highest dose. 

Moreover, all of the exposure calculations, and thus the risk characterization, are based on the 

presumption that all of the SWMU s will be uncovered. Only four of the SWMU s are uncovered 

at present, and it is unlikely under the future scenario of commercial/industrial use that many 

of the SWMUs will be uncovered. 
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Table 20-1. Summary of Results for the Ecological Risk Assessment 

Reasonable Maximum Daily Dose Value Selected Toxicity 

Chemical Exposure (mg/kg) (mg/kg/day) Value Hazard Quotient 

(mg/kg/dayl 

METALS 

Arsenic 4.1 .0098 6.0 1.6 X 10·3 

Barium 7.7 X 10+ 2 1.8 1.0 x 1 o· 1 1.8 X 10·1 

Beryllium 6.1 X 10·1 1.5 X 10·3 1.0x 10·1 1.5x10 2 

Chromium 8.9 2.1 x 1 o-2 2.4 X 10·1 8.8 X 10·2 

Lead 1.4x10• 1 3.4 X 10·2 3.9 8.7 X 10·3 

Manganese 1.5x10• 2 3.6 X 10"1 5.0 X 10 1 7.2 X 10·1 

Nickel 9.2 2.2 X 10·2 5.0 X 10·1 4.4 X 10·2 

Silver 5.8 1.4 X 10·2 1.4x10. 1 1.0 X 10 3 

Vanadium 1.5 X 10+ 1 3.6x 10·2 5.0 X 10·1 7.2 X 10·2 

Zinc 1.4x10• 2 3.4x10 1 7.7 4.4 X 10·2 

ORGANICS 

Acetone 2.5 X 10·1 6.0x 10 4 4.85 X 10+ 2 1.2 X 10·6 

Ethylbenzene 4.2 1.0 X 10·2 1.36x10• 1 7.4 10-4 

Methylene Chloride 1.5 X 10 1 3.6 x 10·4 6.0 X 10 1 6.0 X 10·4 

Tetrachloroethane 1.4x10 2 3.4 X 10 5 2.0 1.7 X 10·5 

1 ,1, 1-Trichloroethane 8.0 X 10·3 1.9 X 10·5 N/A N/A 

Toluene 1.2 2.9 X 10 3 5.0 X 10 1 5.8 X 10 3 

Xylenes 3.2 X 10+ 1 7.7 X 10 2 1.75x10+ 1 4.4 X 10·3 

N/A Not Available 



Table 20-2. Ecotoxicity Values for Cannon AFB Chemicals of Concerna 

Chemical Mouse NOAEL Rat NOAEL Toxicity value selected for 

(mg/kg/day) (mg/kg/day) Indicator Spreciesb 

(mg/kg/day) 

METALS 

Arsenic 6.0 X 10' 1 6.0 

Barium 5.0 1.0 X 10 ' 2 1.0 X 1 0' 1 

Beryllium 9.5 X 10·1 1.0 x 1 o·' 

Chromium (Ill) 1.4 X 10•3 1.4x10• 2 

Chromium (VI) 2.4 2.4 X 10·1 

Lead 3.9 X 10' 1 3.9 

Manganese 5.0 5.0 X 10·' 

Nickel 5.0 5.0 X 10·1 

Silver 1.4x10' 2 1.4x1o•' 

Vanadium 5.0 5.0 X 10·1 

Zinc 7.69 X 10' 1 7.7 

ORGANICS 

Acetone 4.85x10• 3 1.0x1o·2 4.85 X 10• 2 

Ethylbenzene 1.36 X 10•2 1.36x1o•' 

Methylene Chloride 5.85 6.0 X 10"1 

Tetrachloroethane 2.0 X 10• 1 2.0 

1,1,1-Trichloroethane N/A 

Toluene 5.0 3.12x10• 2 5.0 x 10·1 

Xylenes 1.75 X 10' 2 2.5 X 10+ 2 1.75x1o•' 

References for ecotoxicity values are included in Appendix G. 

An uncertainty factor of 10 has been applied to the toxicity values to account for intraspecies extrapolation from 

laboratory mice and rats to wild deer mice. See Appendix G for an explanation of the selection of the toxicity value for 

each chemical of concern. 

N/A Not Available 
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