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APPENDIX B 

USEPA REGION III RISK BASED CONCENTRATION TABLE 



SUBJECT: 

FROM: 

TO: 

UNITED STAlES eMRONMENTAL PROTECTlON AGEHCY 
. Region III 

841 Chestnut Street 
Philadelphia, Pennsylvania 19107 

March 18, 1994 

Region III Supplementary Risk Assessment Guidance for Superfund 

Roy 1.. Smith, PhD., Senior Toxicologist·.Cl/ c:~ Y:z:-. 
Technical Support Section (3HW13) ~r"""'-

Risk Assessment Guidance Package Addressees 

. Since 1990, the EPA Region III risk assessen have developed several technical 
guidance documents clarifying and extending . EPA's national risk assessment guidance for· 
Superfun(l In. the past, the Region has distributed each document as it became fina1, and 
afterward provided copies on request. The Region now sees a need for a mOl'e formal 
distribution method. 

This new procedure will begin by providing' aD current Region m risk assessment 
. guidance documents to penons who (1) have Region m mailing addresses, and (2) are now 

enrolled in our mailing list for the Risk-Based Concentration Table. The documents are 
attached to this memo. If you are not currently on this maj1jng Jist, but would Jib to be, 
please fax Anna Poulton (21S-S97-9890) and give her your name, address, and phone and 
fax numben. Please say whether you would like to receive the risk assessment guidance, the 
Risk-Based Concentration Table, or both. If you are already on the mailing list, you need 
not respond. 

The Region will also use the mailing list to disseminate new guidance' documents, and 
will also periodicaD.y distribute fresh copies of the. ~mplete guidance package. Of course, 
we wiD continue to respond to direct requests for copies at any time. Please make these 
requests via fax to Anna Poulton. . 

Each Region m risk UICSSIIlent guidance document has been '~eviewed by Regional 
and Headquarters program penonnel and scientis~ in EPA's Office of Research and 

. DevelQ~ IJld revised in response to comments. Regional. Superfund management has . 
concurred with the recommendations, and each document carries the Division Directors 
signature.. TIle recommendations are now being 'applied by . Region m tecbnical support 
penonnel in writins' and reviewing Superfund risk .asaessments in the Region. 

QueStions about how the guidance should be appHed to particular sites should be 
referred to the EPA toxicologist working with that. sjte. Please can me at 21S-S97-6682 with 
other comments and observations about the distnbuti~ process. 

Attachments 



United States Region III 
Environmental Protection Agency Philadelphia, PA 19107 

EPA/903/R·93·001 
January 1993 

"\:::ixtl .. MI 16= ;.. • 

Region III 
TechnicaJ Guidance ManuaJ 
Risk Assessment 

• g. -' 1# 

Selecting Exposure Routes and 
Contaminants of Concern by Risk-Based 
Screening 

EPA Contact: Dr. Roy L. Smith 

EPA 
Region III 

Hazardous Waste Management Division 
Office of Superlund Programs 
January 1993 . 

Human health risk assessment includes effort·intensive steps which require many detailed calculations by experts. Most 
baseline risk assessments are dominated by a few chemicals and a few routes of exposure. Effort expended on minor 
contaminants and exposure routes, i.e., those which do not influence overall risk, is essentially wasted. This guidance 
is intended to identify and focus on dominant contaminants of concern and exposure routes at the earliest feasible point 
in the baseline risk assessment. Use of these methods will decrease effort and time spent assessing risk, without loss 
of protectiveness. This guidance is noUntended for other risk assessment activities, such as determining prelimina/y 
remediation goals. 

SELECTING CONTAMINANTS AND EXPOSURE ROUTES 
OF CONCERN 

Most samples from hazardous waste sites are analyzed 
for 103 target compounds and analytes recommended 
by the EPA Superfund program. SMni·volatile analysis 
can detect additional tentatively identified compounds 
not on the target lists. Special analytical seMces 
procedures, if used, may .find still more contaminants. 
The combined number of contaminants detected at a 
site sometimes exceeds one hundred. 

While EPA considers it necessaty to gather information 
on many contaminants, vel)' little of this data actually 
influences the overall quantitative assessment of health 
risk. For most sites, baseline risk assessments are 
dominated by a few cQntaminants and a few routes of 
exposure. The remaining tens, or hundreds, of 
detected contaminants have a minimal influence on total 
risk. This small impact is lost by rounding. Entire 
environmental media may contain not a Single 
contaminant 'at a concentration which could adversely 
affect public health. Quantitative risk calculations using 
data from such 'risk.freea media have nO effect on the 
overall risk estimate for the site .. 

The EPA baseline risk assessment process at several 
points requires careful data evaluation by scientific 

experts. These evaluations, which are contaminant· 
specific, include: (1) statistical comparisons between 
site-related and background samples, (2) special 
handling of undetected contaminants, (3) calculation of 
toxicity equivalence, (4) evaluation of frequency of 
detection, and (5) comparison with ARARs. Because 
overall risk is usually driven by a few contaminants and 
exposure routes, effort spent in detailed evaluation of 
minor contaminants and routes of exposure is 
essentially wasted. For some Sites, this wasted effort 
exceeds 90% of the total. 

The baseline risk assessment process can be made 
more efficient by focusing on dominant contaminants 
and routes of exposure at the earliest feasible stage. 
The mechanisms recommended for this are (1) a re
ordering of the process of eliminating contaminants and 
routes of exposure, and (2) use of a risk·based 
concentration screen. Appropriately used, this process 
can dramatically reduce the effort of risk assessment, 
~hile not changing the result Significantly. 

EXJSTING GUIDANCE 

Chapter 5 of 'RAGS /A' (Risk Assessment Guidanct. 
Superfund, Volume I, Human Health Evaluation Manual 
(Part A); EPA, .1989) provides a detailed procedure for 
evaluating data for a baseline risk assessment. This 



based concentrations. Similarly, the risk assessor 
can use the same equations to calculate altemate 
risk levels (LL-other than a systemic hazard 
quotient of O. 1 and lifetime cancer risk of 1~) to be 
the basis for screening: 

SUMMARY 

The process by which contaminants and exposure 
routes are selected in quantitative risk assessment can 
be made less effort-intensive by two simple changes. 
First, high-effort steps should be postpOned until later in 
the selection process, because performing these 
operations on trivial contaminants and exposure routes 
is pointless.. Second, changing from a relative 
concentration toxicity screen to an absolute risk-based 
concentration screen improves the risk assessor's 
ability to focus on dominant contaminants and exposure 
routes at an earlier stage. 

REFERENCES 

EPA, 1991. Human Health Evaluation ManUIII, 
Supplemental Guidance: 'Standard Default Exposure 
Factors-. OSWER Directive 9285.8-03, amce of 
Emergency and Remedial Response, March 25, 
1991. 

EPA, 1989. Risk Assessment Guidance for Superfund, 
Volume I, Human He8lth Evaluation Manual (pan A). 
Office of Emergency and Remedial Response, 
December, 1$}89. EPA/54011-89/002. 

For additional information, call (215) 597-6882. 
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Table 2.. EPA Region: III guidance on sefectlng contaminants and exposure routes at concern 

A. Data quality evaluation 

1. Determine if methods are appropriate 

2. Determine if qualifiers are appropriate 

3. Determine if significant blank contamination exists 

4. Determine if special analyses for tentatively identified compounds are needed 

B. Reduce data set using risk·based concentration screen 

5. Consult with RPM 

6. Use risk·based concentration tabte to screen contaminants and exposure routes at concern 

7. Document'rationale for eliminating chemicals and exposure routes 

C. Consider re-incfuding eliminated chemicals and routes, based on: 

8. Historical information , 

9. Exceptional toxicity, mobility, persistence, or bioaccumulat!on 

10. Special exposure routes 

11. Special treatability problems . 

12. ARAAs exceedance 

13. Toxicity equivalence 01 chemical class (e.g .• COO/CDFs, PAHs) 

O. Make further specific reductions in data set (optional) 

14. Evaluate essentiaJlty 

15. Evaluate frequency 01 detadion 

16. Compare site samples to background 

5 



VARIABLE UNITS ' VALUE LABEL 

Exposure duration, age 1-6 y 6 EDc 

Volatilization factor UmJ 0.5 VF 

3-0ccupational 

Exposure frequency, occupational dIy 2SO EFo 

Exposure duration, occupational y 2S EDo 

• ,. Contaminant-specific toxicity parameters 

The priority among sources of toxicological constants was as follows: (1) IRIS, (2) HEAST, 
(3) HEAST alternative method, (4) ECAO-Cincinnati, (5) withdrawn from IRIS, (6) 
withdrawn from HEAST, and (7) other EPA documents. Each source was used· only if 
numbers from higher-priority sources were unavailable. 

A1gorithms: 

1. Age-adjusted factors: Because contact rates with tap water, ambient air, and'residential 
soil are different for children and adults, carcinogenic risks during the first 30 years of life 
were calculated using age:'adjusted factors. These factors approximated the integrated 
exposure from birth until age 30 by combining contact rates, body weights, and exposure 
durations for two age groups - small children and adults. The age-adjusted factor for soil 
was obtained from RAGS IB; the others were dev~loped by analogy. 

a. Air inhalation ([m" y)/[kg' d]): 

IFAad' .. £Dc ·IRAe + (EDtot-EDc)' IRAa 
g BWe BWa 

b. Tap water ingestion ([L' y)/[kg' d]): 

/FWadj .. £Dc • IRWe + (EDtot-EDc)'IRWa 
BWe BWa 

c. Soil ingestion ([mg· y11(kg' d]): 

IFSadj .. £Dc . IRSe + (EDtot -EDc)' IRSa 
'BWe BWa 
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b. Non-carcinogens: Calculations were based on adult exposure. 

THQ . RfDo . BWa 'ATn 

EFr . EDtot. IRF 
lOOO! 

Iq 

5. Soil commercial/industrial (mg/kg): The default exposure assumption that only 50% of incidental soil ingestion occurs at work has been omitted. Calculations were based on adult occupational exposure. 

a. Carcinogens: 

b. Non-carcinogens: 

6. Soil residential (mg/kg): 

TR· BWa'ATc 
IRSa EFo' EDo . - . CPSo 
10' :! .. 

THQ . RfDo . BWa 'ATh 
IRSa EFo ·EDo·-
10' :! .. 

a. Carcinogens: Calculations were based on combined childhood and adult exposure. 

TR . ATe 

EFr . IFSadj . CPSo 
10' !! .. 

b. Non-carcinogens: Calculations were based on childhood exposure only. 

11IQ • RfDo . BWc • An. 
EFr . EDc . IRSc 

10' :! .. 

9 



EPA Region III COC Screening Table: R.L. Smith (18-Mar-94) 11 

So . IRIS h=HEAST .=HEAST.I, . - .. . - Wi/hd, flOmlRISolliEAST e:EPA-ECAO o=O,herEPAd, .. _- .------ --_ ...... - F=fin.1 D=dl.f, P =PIO/. d 05(' • - --.-. ~ --"-.:.~...J:!:-••••• - • __ •• .. ··-0-··, 
V hmbicnt Industrial Residential 

RfI)o lUDi CPSo CPSi 0 MeL Tap water air Fish soil soil 
CDntaQlinapl CAS m~II" mg.1tlld ~i·dlQlg ~g·dllQg C mg/L "gIL "glm3 ml/kg mlfkg rul/k&. __ 
Alsup: 16S1I148 9.0DE-031 ]] n ].] n 1.2 n • 920 n 10 n 

Asulam ]]]nll 5.ooE-02 I 180 n 18 n 6.8 n SIOO n J90 n 

Atrazine 1912249 1.S0E-02 I 2.22E-OI h 0.001 F 0.] c 0.028 c . 0.014 c Ilc 2.9 c ----------
AloCnDec:lin 81 6519SS5] 4.00E-04 j I.S n US n 0.054 n 41 n ].1 n 

Azobcnzene 10))]] 1.I0E-01 , 1.08E-Ol i 0.61 c 0.058 c 0.029 c 26 c 5.8 c 

Barium and compounds 1440]9] 1.00E-02 I 1.4]E-04 h 2F - 260 n 0.052 n 9.S n nOOn S50 n 

BaYlon . 114261 4.0DE-03, IS n I.S n 0.54 n 410 n 3t n 

Bayle ton 4]1114]] ].0DE-02 I 110 n lin 4.1 n :\100 n 2JO n 

Baythroid 6I1S9l1S 1.50E-02 I 91 n 9.1 n ].4 n 2600 n 200 n -----
Benefin 1161401 ].OOE-OI I 1100 n 1100 41 n 31000 n 2300n 

Benomyl 11804]S1 S.ODE-02 j 180 0 18 0 6.8 n SlOOn 390 n 

Bentazon 25051190 2.5OE-031 9.1 0 0.910 0.]4 n 260 n 20 n 
. _._---- ----

Benzaldehyde 100S21 I.ODE-OII ... 610 ]1 0 14 n toooo n 180 n 

Benzene 11412 I.4]E-04 • 2.90E-02 i 2.90£-02 I··· O.OOS F 0.1lI10 0.052 0 0.11 c 99c T) 
__ c: 

Benzidine 9281S 1.00E-0] I 2.10£+02 I 1.]SE+02 I 0.00029 c 0.0000] c 0.00001 c 0.012 c: 0.00.!8 c 

Benzoic: acid 6S85O 4.00E+00 I 15000 0 ISOO 0 S40 0 410000 n ]1000 n 

Benzotrichloridc 98077 1.30£+01 i 0.00S2 c 0.00048 c 0.00024 c 0.22 c 0.049 c 

BenzyJ alcohol UlO..'i16 1.00£-01 h 1100 0 1100 41 n 31000 n 2300 n 
-- . __ .- .--~-

Benzyl chloride 100441 1.10E-01 i ... 0.062 c 0.OJ1 c 0.019 c I1c J.8 c 

Beryllium and compounds 1440411 5.110£-0] I 4.30£+00 i 8.40E+00 I 0.004 F 0.016 c 0.00015 c 0.OOO1J c 0.67 c 0.15 c 

Bidrin 141662 tODE-04 I ... 0.]10 .. 0.011 n _0.014 n 10 n 0.18 n ---- ------ --. 
Oiphenthrin (Tahilar) 126S104] I.SOI!-02 I S5 n 5.S n 2n 1500 n 120 n 

1.1-Biphenyl 92S14 S.ODE-OZ j 180 n 18 n 6.8 n SUIO n 390 n 

8is(2 -c:hloroclh~lher 111444 1.10£+00 i 1.16£+00 I ••• 0.0092 c 0.0054 c 0.0029 c 2.6 c U.58 c - ----- - -----

8is(2 -chloroiaopropyl )ether )9618119 4.00H-OZ I 1.00£-02 h ).5OE-02 h··· 0.26 c 0.18 c 0.045 c 41 c 11.1 c 

8is( c:hIoromelhyi )ether 542811 2.20E+02 i 2.11£+02 I··· O.ooooS c 0.0000] c 0.00001 c: 0.011 e 0.0029 e 

8is(2-chloro-l-methyielhyJ )elher 1.00£-02 .. 1.00£-02 .. 0.96 c 0.089 c 0.045 c 41 c 9.1 c 
------ ------------

Bis(2-ethylheayl)phthalale (DEHP) 111811 2.0DE-OZ 1 1.40£-02 I 0.006 F 4.1 c 0.4!'i c 0.2] e 200 c 46c 

Bisphenol A 1OOS1 S.ODE-OZ I 180 0 II n 6.8 n Sioo n J90 n 

Boron (and borales). 1440421 9.00E-02 I 5.1IH-0] h 330n 2.10 12 n 9200 n 700 n, 
-~---

Boron triOuoridc 16]1On 1.0DE-0411 o.nn 0.0130 

Dromodichloromelhane 1!1214 2.00£-02 I 620E-OZ I ... 0.1 r 0.11 c 0.1 c 0.051 c 46c JOe 

Bromoclhenc 591602 1.10£-01 h··· 0.096 c 0.057 c --
8romoform (Irii;lromomethane) 1!12S2 2.00E-02 I 1.90£-0] I ).ISE-O) ,". 0.1 r 2.4 c J.6c 0.4 c: 160 c 81 c 

8romomelhane 141]9 1.40£-011 1.·OE-031 ••• 0.81 n 0.52 n 0.19 n 140 n lin 

4- Bromophenyl phenyl elher 101!'iSl S.IO£-02 0 210 n 21 n 7.8 n 5900 n -150 n _. ------ - --- --

8romophos 2104963 S.OO£-OJ h 18 n 1.8 n 0.68 n 510 n ]9 n 

Bromoxynil 1689845 2.00E-02 I 73 n 1.J n 2.7 n 2000 n 160 n 

8r~lDoxynil uctanoale 1689992 2.ooE-02 I 1J n 7.J n 2.7 n 2()OO n !~!' -------- .----~-- -----------._----_. -_._------ -
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be. -- - • ----- -- .. - -- ------.. - .-----.----.. ------------------- - --- -- - -- -- _ ..... - ---_._--- a- ••• _._-_._ ••• -Y.~_W •• ,.,..III.I.~_~·"JU&C" .. ' II 'JU1"-4Il·"~C'I'._ 

V Ambient Industrial Residential 
RfDo Rtni CPSO CPSi 0 MCL Tap water air Fish soil soil 

ConlaQIioaOI CAS ma4&1d mg,1[&ld kg-dim, kg-dim, c mall 1'afl-. }4g/m3 mJUt2-~g/kg mgA<g~ 
(]dorometbane 7411J 1.10£-02 h '.JO£-OJ h··· 1.4" 0.99 ., 0.24 c - 220 c 49 c 

4-Chloro-2.2-metbylaniline hydrochloride JI'591J 4.60£-01 h 0.15" 0.014., 0.0069 c 6.2., 104 c 

4-Chloro-2-metby)aniline 9S692 5.80£-01 h 0.12., 0.011 " 0.0054., U., 1.1 c 

bela-QlloronapbtbaJene 91S17 1.00£-02 I 290 n 29 n 11 n 8200 n ---- 6:iO~ 
o-Chloronilrobenzcne U71J 2.50£-02 h ••• 0.42" 0.25., O.ll clIO . ., 26 c 

p-Chloronilrobenzcne 12171J 1.80£-02 h ••• 0.59 c 0.15 c 0.18 c 160 c ]5 c 
~~~~~~~~~~--------------------r-~~~--------------------~~~~~-----------~------- .-------. 
2-Chlorophenol 95511 5.00£-OJ I 18 n 1.8 n 0.68 n 510 n ]9 n 

2-Chloropropane 75296 2.86£-02 h ••• 17 n 10 n 

Chlorolhalonil 1197456 1.50£-02 I 1.10£-02 " _____ .. 6.1 ., 0.51 c 0.29 c ___ 260 c ____ ._ 58" 
o-Chlorololueoe t!1491 2.00E-02 I ••• 12 n 7.1 n 2.7 n 2000 n 160 n 

Chlorpropham 10121] ~.OO£-Ol I 7JO n 7) n 27 n 2()000 n 1600 n 

Chlorpyrifos 2921812 ].00£-01 I _ II n 1.1 n __ ~!...'!_ n!!C!~_ 2] n 

Chlorpyrifos-melhyl '591130 1.00£-02 h J7 n 1.1 n 1.4 n 1000 n 78 n 

Chlorsulfuron '4902n] 5.00£-02 I 180 n 18 n 6.8 n 5100 n .190 n 

Chlorlhiophos _ 602JIS64 1.00£ -04 h 2.9 n 0.29 n o. II '! _____ ~...'!.._ _ II.] !!. 

Chromium III and compounds 16065111 1.00£+00 I 5.71£-07 .. 0.1 F J100 n 0.00021 n 140 n 100000 n 7800 " 

Chromium VI and compounds 7440471 5.00£-03 I 4.20£+01 I 0.1 F II n 0.00015., 0.68 n 510 n 19 "I 
Coal tar 1001519 2.20£+00 ... 0.0028 ., 
Coke Oven Emissions 1OO14SZ 2.17E+00 j 0.0029 c-- ------- - - .- ---

Copper and compounds 744OS011 J.7IE-02 h 140 n 14 n 5 n 3800 n 290 n 

Crolonaldehyde 12J7)9 1.00£-02.. 1.90£+OOh 1.90E+OO... 0.OJ5., 0.(0))., O.OOl7c 1.5c (1.34c 
t--- ------ - - .---

Cumenc 98Ila 4.00£-02 I 2.57E-03 II 150 It 0.94 n 5.4 n 4100 It 310 n 

Cyanides: 0.2 P 

Barium cyanide S42'21 I.OOE-OI h J70 n ]7 n 14 n ItltJOO n 780"1 

Calcium cyanide S92011 4.00£-02 I ISO n IS n H ~-4100 ~- _llU~ 
Copper cyanide 544921 5.00£-03 I II n 1.1 n 0.68 n 510 n 39 n 

Cyanazine 21nS462 2.00£-03 h 8.40E-01" 0.01" 0.0075" 0.00)8 c 1.4 ., 0.76 c 
--~.~-----~~------~ 

Cyanosen 460195 4.00£-02 I ISO n IS n 5.4 n 4100 n )10 n 

Cyaoolen bromide S066IJ 9.00£-02 I J10 n JJ n 12 n 9200 n 700 n 

Cyanogen chloride 506714 5.00£-02 I 180 n 18 n 6.8 n 5100 n )90 n 
-t-------------~------~----------------------------

Free cyanide S7llS 2.00£-02 I 7J n 1.J n 2.7 n 2000 n 160 n 

Hydrogen cyanide 74908 2.00£-02 I 1) It 1.) n 2.7 n 2000 n 160 n 

POlassium cyanide ISISCIS 5.00E-02 I 180 n 18 It 6.1 It SIIIO n )90~ 

Polusium silver cyanide 506616 2.00£-01 I 710 It 71 n 21 It 20000 n 1600 • 

Silver cyanide 5066.9 I.OOE-OI I J70 n )1 It I. n 10000 n 180. 

Sodium cyanide 1411J9 4.00E-OZ I 150 n 15 n 5.4 n 4100 n _____ .~~ ~ 

Zinc cyanide S5nll S.OOE-02 I 180 n 18 n 6.8 n 5100 n ]90 n 

CycJohexanone( 1089-41 5.00E+00 I / ••• )000 n 1800 n 680 n 51l1000 r 39(J(JO n 

!_:~!ohexlamine .________ 108918 2.I1OE -01 I ___ ____ 7JO n 7] n 27 ~ .. __ l~ '-!~.!'. 
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SoUIC'CS: i=IRlS h=HEAST .=HEAST .11. M'= Wilhdf.M'n ((Om IRIS Of HEAST e=EPA-ECAO o ",O,hCf EPA documenlS /-'",(in.1 D",df.(' P"'p(Oposcd T""cn'.!!~ I c"'c"~·i~~~_!!"'null:.~E.!!'.~. 
Ambient I I Industrial I Residential 

air f Fish ±. soil soil 
Contaminant CAS m l'&im3-':~- mg,.tg ~_ 
Dicyclopentadiene 77716 3.00E-02 h ••• 0.042 I) 0.021 II 4.1 n 3100 n 230 n: 

Dieldrin 60571 S.OOE-OS I 1.60E+OI I 1.6IE+011 0.0042 C 0.00019 C 0.0002 c 0.18 C 0.04 c 

Diesel emissions l.oE-Ol i 5.2 n 0.52 I) 
-----

Diethyl phthalalc 84662 '.00£-01/ 2900 n 290 n liOn 82000 n 6300 n 

Diethylene glyool.monobulyl ether 112345 S.71E-Ol h 21 n 2.1 II 

• Diethylene glyool. monoethyl ether 111900 2.00E +00 h 7300 n no n 270 n 200000 n 16000 n u - ----------- .- ----
Dielhylforamide 617I4S UOE -02 h 40 n 4 n J.S n 1100 II 86 n 

Di(2-ethylheJ.yl)adipate IOJ231 6.00£-01 I t.20E-OJ I 0.4 F 56 e 5.2 e 2.6 c 2400 c 510 c 

I Diethylstilbestrol 565]1 4.70E+Ol h 0.00001 e IE-06 e 7E-07 c 0.00061 C no 0.0001! = 
Difcnzoquat (Avenge) 41122416 '.OOE-02 / . . 290 I) 29 II II n 8200 n 630 n 

Piflubcnzuron 351673.5 2.00E-02 / 7] I) 7.1 II 2.7 n 2000 n 160 n 

Diisopropyl methylphosphonate (DlMP) 1445156 '.OOE-02 I 290 n 29 II _1_1 ~ _ 8200 n 610 n' 

Dimethipin 5S290641 2.00E-·02 I 71 n 7.1 n 2.7 n 2000 n 

Dimethoate 6OS15 2.00£-04 / 0.7] I) 0.071 n 0.027 n 20 n 

3.3'-Dimethox.Ibenzidine 119904 I.40E-02 h 4.8 e 0.45 c 0.21 c 200 c -----_ .. _-
Dimethyl phthalate IlIIIl 1.00£ +01 h 17000 n 1700 II 1400 II 1000000 n 

Dimelhyllerephthalate l206i6 I.OOE-OI / 170 I) 37 II 14 n 10000 n 

Dimelhylamine 124403 S.1IE-06 ... 0.021 n 0.0021 II 

2.4- Dimethylanilinc hydrochloride 21436964 5.80E-01 h 0:12 e 0.011 c 0.0054 c 

2.4-Dimethylaniline 9568t 7.500-01 h 0.09 C 0.0081 c 0.0042 c 

N-N-Dimelhylaniline t21697 2.00E-Ol i 7.1 II 0.71 II 0.27 n 

3.3·-Dimelhylbcnzidinc 119917 920E+00 h o.oon·c 0.00068 C 0.00014 c 

N.N-Dimelhylformamide 68122 I.OO£-Ot h I.S7£-01 I 170 n 3.1 II 14 n 

1.1- Dimelhylhydrazine 57141 2.60E+00 h 1.SOE +00 h 0.026 c 0.0018 _c __ OOO!~~ . 

4.9 c 

].8 c 

200 n 

0.11 c 

10000 n 

1.1 c 

160 n' 

1.6 n 

46 c 

18000 n 

780 n 

l.Ic 

0.85 c 

16 n 

0.069 c 

180 n! 
0.25 e 

1.2-Dimelhylhydrazine S40738 3.10£+01... 3.10£+01.... 0.0018 C 0.00017 c 0.00009 c 0.077 C 0 

2.4-Dimethylphcnol 105619 2.00E-02/ 71 n 7.1 II 2.7 n 2000 II 

~6-Dimethylphcnol 576261 6.00£-04 I 2.2 II 0.22 II 0.081 n 61 n 

3.4-Dimethylphcnol 95658 1.00£-03/ 3.7 II 0.17 n 0.14 n 100 n 7.8 n 

1.2-Dinitrobenzene 528290 4.00E-04 h I.S n O.IS I) 0.054 n 41 II 1.1 n 

1.3-Dinitrobenzene 996SO 1.00E-04 / . 0.17 II 0.017 I) 0.014 n .!~_n ___ 0.78 nl 

1.4- Dinitrobenzcnc 100254 4.00E-04 h I.S n 0.15 I) . 0.054 II 41 II 1.1 n 

4.6-Dinitro-o-cyclohellyl phenol III 195 2.00£-01/ 7.1 II 0.71 I) 0.27 II 200 n 16 n 

2.4-Dinitrophenol . 51285 2.00E-Ol/ 7.1 n 0.71 n 0.21 n 2110 n 16 II 

Dinitrotoluenc mUltulC 6.80£-01 I 0.099 C 0.0092 C 0.0046 c 4.2 C 0.94 c 

2.4- Dinitrotolucne 121142 2.00E -01 / 7.3 n 0.71 n 0.27 n 200 n 16 n 

112.6-Dinitrotolucne 606202 1.00E-Ol h 1.7 n 0.17 II 0.14 n !OO~ ____ . 7.8 n 

Dinoseb 888S7 I.00E -01 / 0.007 F 1.7 n 0.11 n 0.14 n 100 n 7.8 n 

di-n-Octyl phthala1e 117840 2.ooE-02 h 71 n 7.1 n 2.7 n 2000 II 160 n 

!.4-D~~anc_ _ 12191!.____ 1.IOE-02/ ~ __ . __ .. __ ~_~ ___ 0.57o ____ 0.2~=_ ~~~~ S8e 
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So . IRIS h:HEAST • .. HEAST ./, Wilhd. IromlRISorHEAST e=EPA-ECAO oz.O.huEPAd, F=lin.l D=dr.l. P n 0 ~ •• n .. ______ n.. __ on___ =pr~a 1='~aI.li~ I c -c.~illo~ n -nolr"TC~ 

V Ambient Induslrial Residential 
• RfDo RIDi CPSo CPSi 0 MCL Tap water air Fish soil soil 

Conl8Qlinanl CAS mlAllld mdli/d kg·dIm~ k--K·dlmg c Plg/l. paIL pi/m3 m~g mgAcll m~g_1 
Auoridone • 59756604 1.00£-02 I 290 II 29 II II n 8200 II 6lO rl 
Aurprimiool S642S91l 2.00£-02 I 7J II 7.3 II 2.7 n 2000 n 160 II 

AUlOlanil 66332965 6.00£ -02 I 220 II 22 II 8. I n 6100 II 470 II 

AuvaJinate '9409945 1.00£-02 I )7 II ).7 II 1.4 II 1000 II 78 ; 

FoIpct 1llO71 1.00£-01 I 3.50£-03 I 19 c 1.8 c 0.9 " 1U0 c 180 " 

Fornesafen n171020 1.90£-01 I . 0.35" 0.03] " 0.017 " .. __ ~_!~ ___ ... ].4 ~ 
Fonofos 944229 2.00£-0]; 7.] II 0.7] n 0.27 n 200 II 16 n 

Formaldehyde 50000 2.00£-01 I 4.55£-02 , 730 II 0.14 " 27 n 20000 n 1600 n 

Formic Acid 64116 2.00E+00 h _n ... ______ ... 7300 II 7lO II 270 ~_l.OOOOO n ___ !6000 ~ 
Fosetyt-al 39141241 ).00£+00 I 11000 II 1100 II 410 n ]10000 n 23000 n 

Furan 110009 UIOE-O) I ].7 II 0.]7 II 0.14 II 100 n 7.8 n 

Furazolidone 67451 ].80E+00 h 0.018 c 0.0016" 0.00083 c 0.75 c 0.17 c 
- _. ----- ---- ---

Furfural 98011 )JIOE-031 1.41£-02 h II II 5.2 n 0.41 n JIO n 23 n 

Furium 5]1821 5.00E+OI h 0.001l c 0.00013 c 0.00006 c 0.057 c 0.013 c 

Furmccyclox 60561050 ).OOE-02 I ___ 2.2 c 0.21 c 0.11 c 95 c _____ ...l!.:. 
G1ufOlinalc-ammonium 77182822 4.00E-04 I 1.5 II 0.15 n 0.054 n 41 n 1.1 n 

Olycidaldehyde 765144 4.00£-04 I 2.86E-04 h 1.5 II 0.1 II 0.054 n 41 n 1.1 n 

Q!yphosate 1071836 J.OOE-OII ____ ~_ 1l.7F 17011 17n 14~ ___ !OOOO.'!....... __ ~ __ ?~~_'! 

lIaloxyfop-nU:lhyt 69806402 5.00£-05 I 0.18 II 0.018 n 0.0068 n 5.1 n 0.19 n 

lIarmony 192m7] l.lO£-O2 I 47 II 4.7 II 1.8 n 1300 II 100 n 

IICII(alpha) 119846 6.10E+OOi 6.]0£+00, O.Ol1e 0.00099" 0.0005c 0.45" 0.1" ----_._---
HCH (beta) )19857 1.80£+00 I 1.80£+00 i 0.0)7 e 0.0035 c 0.0018" J.6 " 0.35 " 

HCH (gamma) undane 58899 1.00£-04 I 1.30E+OO h 0.0002 F o.on c 0.0048 c 0.0024 " 2.2 " 0.49 c 

HCH-tcchnical 608731 1.80E+OO I 1.79£+00 i 0.017 c 0.0035" 0.0018 c 1.6 c 0.]5" 

Heptachlor 76441 5.00£-04 I 4.5OE+00 I 4.55£+00 1 ••• 0.0004 F 0.002J c 0.0014 e 0.0007 c 0.64 " 0.14 " 

Hcptachlorcpoxide 102457J l.lOE-05 1 9.IOE+00 I 9.IOE+00 i··· 0.0002 F 0.0012 c 0.00069" 0.000]5 c 0.31" 0.07" 
HexabromobcnZICnc 17821 2.00£-0) 1 ••• 1.2 II 0.7] n 0.27 n 200 II 16 II 

Hexachlorobenzene 118741 1.00£-04 1 1.60E+OO 1 I.6IE+OO i··· 0.001 F 0.0066 c 0.00]9 c 0.002 " 1.8 e 0.4 " 
Heuchlorobutadiene 87681 2.00£-04 h 7.80£-02 1 7.70£-02 I··· 0.J2 II 0.07] n 0.027 n 20 n 1.6 II 

Hcxachlorocyclopentadicne 77474 1.00£-0] I 2.00E-05 h ••• 0.05 F 0.01S n 0.007] n 0.95 II no II _~ 

Hexachlorodibcnzo-p-diolin mixture 19408743 6.20E+0] I 4.55E+Oll 0.00001 c IE-06 c 5E-07" 0.00046 c 0.0001 " 

Hexachloroethane 6ml 1.00£-0] I 1.40£-02 I 1.40£-02 I··· 0.61 II 0.37 II 0.14 II 100 II 7.8 n 

Hcxachlorophcnc 70104 ].OO£-CH 1 1.1 n 0.11 .. O.CHI n 11 II 2.1 n 

Heubydro-l,3,S-trinitro-l.3.S-triazine 121124 3.00E-031 1.10£-011 0.61 c 0.057 c 0.0290 260 5.10 
n-Hclanc 110541 6.00£-02 h 5.71£-02 I ••• ')5 II 21 n 1.1 n 61110" 470 II 

Hexazinonc 5t2]5042 ].lO£-O2 I 120 II 12" 4.5 II 1-400 II 260 n 

Hydrazinc. hydra zinc sulfate 102012 3.00E+00 1 1.71£+01 1 0.022 c 0.00037 c 0.0011 0 0.950 0.21 Q 

Hydrogen chlor>A~ 7647010 2.00E-01 i 7.3 n 0.73 n 

lIydr~~!!. sul£ _______ ~~ _ 7181064 1.00E-0l i _ 2.57E-04 !..____ _ ____ . ____ ~ ... _ .. ______ n ___ ..!!..!!... __ . 0094 n _. __ ~:!l!' ___ . Jlt ~1~ 
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So _M . IRIS h;HEAST .;HEA.ST.J, .. - . - Wilhd. .... _._ .. _ ........ [rom IRIS or HEAST e;EPA-ECAO o;O,herEPAd, - ----- F=[;n.1 D;dr.[' P dT - - . • .......... F'- l'" .... - ....... ' ...... ~ ...................... ~-. 

v Ambient Industrial Residential 
'RfDo RIDi' CPSo CPSi 0 MCL Tap water air Fish soil soil I 

Conlaminanl CAS mpg/d mpg/d kgedJmg kgedJmg C m~ "gIL ltg/m3 mP2 m~g mg,otg 
Methylac:ryIale 96331 3.00£-0l " 1t0n lin 4.1 n 3tOO n 230 n 

2 - Melhylanilinc hydroc:hloride 6](i2lS 1.80E-Ol " 0.17 I: O.OlS I: 0.018 I: 16 I: J.S e 

2 - Methylanilinc 9!iS34 2.40E-Ol " 0.28 I: 0.026 I: 0.01l I: 12 I: 2.7 e 

Melhylc:hloroc:arbonate 79221 1.00E+00 w 3700 n 370 n 140 n 100000 n 7800 n 

4-(2 - Medlyl-4 -chlorophenoxy) butyric: ac:id 941IS 1.00E-02 / 37 n 3.7 n 1.4 n 1000 n 78 n 

2-Melhyl-4-c:hlorophenoxyac:elic: ac:id 94746 5.00£-04 1 1.8 n 0.18 n 0.068 n 51 n 1.9 n 
-~ f-- ----.-~-------- ------

2-(2-Methyl-14-c:hIorophenoxy)propionic acid 9](iS2 1.OOE-03 I 3.7 n 0.37 n 0.14 n 100 n 7.8 n 

Melhylc:yc:lohcxane 101112 8.57E-01 " 3100 n ~IO n 
Melhylene bromide 749s] 1.00£-02 " ... 6.1 n 3.7 n 1.4 n 1000 n 18 n 

Melhylene c:hloride lD2 6.00E-0l / 8.57E-01 " 7.5OE-03; . I.M£-OJ I··· 0.005 F 4.1 I: 1.8 I: 0.42 c ]80 I: 8S e 

4,4' - Me lbylene bis(2 - c:hloroaniline ) 101144 1.00£-04 " ).]OE-OI" 1.30£-01 " 0.52 I: 0.048 I: 0.024 I: 22 c 4.9 e 

4,4' - Meth.llenebisbenzcneaminc 101119 2.5OE-OI" 0.27 I: 0.025 I: O.OJ] c 11 e 2.6 e --------- -----------
4,4' - Methylene bis(N,N' -dimethyl )aniline 101611 4.60E-02 1 1.5 e 0.14 I: 0.069 I: 62 I: 14e 

4,4' - Methylenediphenyl isoc:yanate 101681 S.ll£-06 " ... 0.0035 n 0.0021 n 

Melhyl ethyl kelOne 78931 6.00E-01 1 2.86E-OII 2200 n 100 n 81 n MOOO n 4100 n 
-------- -

Methyl hydrazine 6Ol44 I.IOE+OO " 0.061 I: 0.0057 I: 0.0029 I: 2.6 I: 0.S8 e 

Methyl isobulyl kelOnc 1118101 S.OOE-02 " 2.29£-02 " 180 n 8.4 n 6.8 n 5100 n 390 n 

Melhyl melbac:rybllC 80626 8.00£-0l " 290 n 29 n Itn 8100 n 630 n --
2 - Melhyl- S-nilroaniline. 99SSS 3.JO£-0l " 21: 0.19 I: 0.096 I: 81 I: 19 e 

Melhyl paralhion 291000 2.5OE-04 1 0.91 n 0.091 n 0.034 n 26 n 2n 

2 - Melhylphenol (o __ cresol) 95487 S.OOE-Ol , 180n_ ISn 6.8 n 5100 n -~ 
3-Melhylpheno) (m-c:resol) I03B. S.OOE-Oll 180 n . 18 n 6.8 n SI00 n 390 n 

4 - Melhylphenol (p - crewl) 10644S 5.00£-03 " 18 n Un 0.68 n SIO n 39 n 

Melhyl slyrene (mixlure) 2501llS4 6.00E-03 " 1.14E-02 " ... 6n 4.2 n 0.81 n 610 n 41 n -- ---_. --- ~-. -- ---
Melhyillyrcne (alpha) 9aa39 7.00E-02 " ... On 26 n 9.5 n 7200n 550 n 

MelhyilerlbUlyi ether (MTBE) 1634044 S.OOE-OJ • 8.S7£-01' ... 18 n 310 n 0.68 n ~IO n 39 n 

Metolac:lor (Dual) ~1218452 1.5OE-01' 550 n ~5 n 20 n 15000 n 1200 n --
Metribuzin 21801649 2.5OE-0l/ 91 n 9.1 n 3.4 n 2600 n 200 n 

Mirex 2J8S8S5 2.00£-04 1 1.80E+OO " 0.017 I: 0.003S I: 0.0018 I: 1.6 I: 0.3S" 
Molinate 2212671 2.00E-031 7:3 n 0.73 n 0.27 n 200 n 16 n ------------- -- ----

Molybdenum 7439987 S.OOE-03 , 18 n 1.8 n 0.68 n SIO n 39 n 

Monoc:hloramine IOS99903 I.00E-Ol I 370 n 37 n 14 n 10000 n 780 n 

Naled lOO76S 2.00£-031 1.1 n 0.71 n 0.27 n 200 n 16 n 

Napropamide IS29!J9!J1 1.00£-01 , 370 n 17 n 14n 10000 n 780 n 

Nickel refinery dusl 8.40£-01/ 0.007S 0 

Nickel (soluble sails) 7440020 2.00£-02 1 0.1 F 73 n 7.3 n 2.7 n 2000 n 160 n ----

Nickelsubsulfide 1203S722 1.70£+00 1 0.0037 I: 

f\lilrapyrin 1929824 1.5OE-03 '" 5.5 n 0.55 n 0.2 n 150 n 12 n 

Nitrate 14797558 1.60£+00 , !OF 5800 n 580 n 220 n IbOOUO n IJUtlO n 
. -----.---------_._- .-_.-
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oXI ..... c-.a.- 'iiiI.n.~ II-.-....:.JII~ • • -DCII."" .11. W" "',IIHIl.1WJI IIUIII ,n.~ U~ n~~. e ... cr"-,C.......,.u o-u,ner cr~ aocUlllc,us "=1I1U1 u:a/~1f r=onJl. oga '""'enl~I;Me J c=C4lc;no.&cn n -no~lC;n0l.en . . 
Ambje.U Industrial Rcaidcntial v 

RfDo lUDi CPSO CPSi 0 MCL Tap water air Fish wil soil 
Contaminan, CAS Qllltlld .o"lId b~dlml Q~d/lQl c .n1lL ···ul/L "alm3 maia nia.a mgAcg 
Pcotacblorobcozcne _935 1.ooe-04 I ••• 0 .• 9 n 0.29 n 0.11 n I2n 6.1 " 
Pentacbloronitrobenzcoe I26U ].00£-0] 1 2.60£-01 II ••• 0.041 ., 0.024., 0.012 ., II., 2.S c 
Pentachloroohenol 17165 ).00£-02 I 1.20£-011 0.001 F 0.56 ., 0.052 " 0.026 ., 24 " S.l" 
Pennethrin 526<455)1 5.00£-02 I 110 n . 18 n 6.1 n SIOO n 190 " 
Phenmedipham Il6I46)4 2.50£-01 I 910 n 91 " 14 " 26POO n 2000 " 
Phenol 101952 6.00£-01 I 2200" 220 n 81 " 61000 II 4700 n 
m - Phenylenedillmine 101<452 6.00£-OJI 22n 2.2 " 0.11 n 610 n 47 II 

0-Phenylenediamine 95545 6.00£-OJ II 22n 2.2 " 0.81 n 610 n 47 " 
I D - Phenylenediamine 106S0l 1.90£-01 II 690 n 69 " 26 n 19000 " 1500 II 

Phenylmercuric acctine 62lI4 1.ooe-05 I 0.29 n 0.029 " 0.01l " 8.2 " 0.61 II 

2 - Phenylphenol !I0417 1.94£-OJ II 15 " J.2 " 1.6 " 1!'iOO " 330 " 
Phorate 291022 2.00£-04 II 0.71 " 0.073 " 0.027 " 20 " 1.6 " 
Phosmel 732116 2.00E-02 I 71 " 7.1 " 2.7 " 2000 " 160 "I 

Phosphine 7103512 J.OO£-04 I 1.57£-06 II 1.1 n 0.0031 " 0.041 " 

IJ~-i~l Phosphorus (whilc\ mJl40 2.00£-05 I 0.07) " 0.0073 " 0.0027 n 

p-Phthalic acid 100110 1.00£+00 " 1700 " 370 " 1<40 n 

Phthalic anhydride 1S<4<49 2.00£+00 1 J.O£-Ol" 7300 " no" 270 " 200000 " 16000 II 

Piclordm 1918021 7.00£-02 i 0.5 F 260 " 26 n 9.5 n 7200" 5SO 
Pirimiphos - methyl 292]29]7 1.00E-02 i 17 n 1.7 n 1.4 n 1000 II 78 n 

Polybrominalcd biphenyls 7.00£-06 II 1.9O£+0Ilh 0.0076 " 0.0007 " 0.00015 " 0.32 " 0.0;5 n 

PolYChlorinated biphenyls (PCBs) 1336361 7.70£+00 I 0.0005 F 0.0087 " 0.00081 " 0.00041 " 0.17 " 0.08~~1 
Arodor 1016 12674112 7.00£-05 I 0.26 n 0.026 n 0.0095 n 7.2 n 0.55 n 

Polychiorinaeed Icrphenyls (PCfs) 4.50£+00 • 0.015 " 0.0014 " 0.0007 " 0.6. " 0.14 " 
Polvnuclear arolDatic hydrocarbons 

--------
Acenaphthcne Ill29 6.00£-02 I 220 n 22n 8.1 n 6100 n ·no, 
Anthracene 120127 3.00£-01 I 1100 n 110 n 41 n 11000 n 21OO " 
Benw' a Ipyrene sonl 7.30E+00 I 6.10£+00 h 0.0002 F 0.0092 " 0.001 " 0.0004] " 0.19 " 0.088 " 
Benwlb)Ouoranthene 20S992 7.lOE-01_ 6.10£-01. 0.0002 P 0.092 " 0.01 " 0.0041 " 1.9 " 0.118 " 
BenwlkJOuoranthcne 207019 7.30£-02 • 6.10£-02 • 0.000l P 0.92 " 0.1 " 0.041 " 19 " 8.8 c 

Benz( ~ lanthracene 5655] 7.]0£-01. 6.10£-01. 0.0001 P 0.092 " 0.01 " 0.000 " 1.9 " ~~ 
Cbrysene 218019 7.30E-OJ • 6.10£-0] • 0.0002 ,. 9.2 " I" 0.41 c J90 " II" 

Dibcnzf ah Janlhraccne 5170] 7.30E+00 • 6.10£+00 • O.OOOJ ,. 0.0092 " 0.001 " 0.00041 " 0.19 " 0.088 " 
Auoranlhene 206<440 4.00E-02 I ISO n IS n 5.4 n 4100 n 110 n 

Auorene 16717 4.00£-02 I ISO n IS n 5 .• n .tOO n ]10 n 

Indcno( 1.2.3-cdJpy~ne 19l19S 7.]0£-01. 6.10£-01. 0.0004 P 0.092., 0.01 c 0.000 " 1.9 " 0.118 " 

Naphthalene 91201 4.00E-02 .. ISO n IS n S.4 " 4100 n 110 n --.- --- --- _. 
Pyrene 129000 J.OO£-02 I 110 " lin 4.1 n 1100 n nOn 

Prochloraz 67747095 9.00E-03 I 1.,5"'" -01 I 0.45 " 0.042 " 0.021 c II' ".J c 

Pronuralin 
, 

~~160 _ 6.00E -OJ h _______ ~ 22 " 2.2 " 0.81 n I'll Hn 
--~-----~-- - ----------_. -------"" 
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Sowus: i:lRIS h:HEAST • :HEAST .11. w: Wi!lJdT.lwn fTOlIIlRIS OT IIEAST e:EPA-ECAO o=O,heT EPA doculllenu F=fiml D=dl.f, P:pTOpo~d 1·='cn'.t,i"" I c=c.IIcino8aJ n=nOlr.llcinogcn 

v I J!fDo RIDi I CPSo I CPSi 1°1 MCL I Tal? waterl air Fish J soil '1 soil I 
CoQ~q1ipJn' I CAS mlAlal4 QlPal~ ka·~1 ki·dlmg lc ..-aIL "aIL Jtil!!I~ mg,tg I mgAeg mg,tg 

Ambient I I Industrial I Residential 

Temepboa 311~96a 2.00£-02 II 7] n 7.] n 2.7 n 2000 n 160 n 

Terbac:il 5!102512 1.l0E-02 I 47 n 4.7 n 1.8 n llOO n 100 n 

Terbufos 13071799 2.5O£-OS II 0.091 n 0.0091 n 0.00]4 n 2.6 n 0.2 n 

Terbutryn 116500 1.00£-03/ 3.7 n 0.]7 n 0.14 n 100 n 7.8 nl 

1.2.4.S-Tetracblorobenzene 9S943 3.00£-04 / ••• 0.18 n 0.11 n 0.041 n ~I n 2.3 n, 

Il.l.1.2-Telracbloroelhane '630206 3.00£-02 / 2.60E-02/ 2.59E-02 i··· 0.41" 0.24" 0.12 c 110" 2S e 

1 1.l.2.2-Telrachloroelhane 6lO206 2.00E-01 / 2.03£-01; ••• 0.052 e 0.031 e 0.016 e 14 " 3.2 c 

Telracbloroclhylene(PCE). 127114 1.00E-02/ 5.20£-02. 2.0]E-0].··· O.OOSF 1.le l.)" O.06le SSe 12e 

12.3.4.6-Tetrachlorophenol SI!I02 3.ooE-02 ,_ liOn lin 4.1 n 3100 n 230 nl 

·p,a •• ,a-Telracblorololuene 52IWI 2.00E+011I . ••• O.OOOS] " 0.00031 c 0.00016" 0.14 c 0.032 c 

TetracWorovinphos 961115 3.00£-02 / 2.40£-02 II 2.8" 0.26" 0.13 c 120" 27 e 

.Telraethyldilhiopyrophosphale 3619245 '5.00£-04 / 1.8 n 0.18 n 0.068 n 51 n 3.9 n 

I Thallic oxide 1314315 7.oo£-OS II 0.26 n 0.026 n 0.0095 n -- 7.2 n·---- -'0.55 n 

Thallium 0.002 F 

Thallium ace laic S6l611 9.00£-OS / 0.]] n 0.0]3 n 0012 n 9.2 n 0.7 n 

Thallium carbonate 6Sll719 1.00£-05 / 0.29 n 0.029 n 0.011 n 8.2 n 0.63 " 

Thallium chloride 1791120 '.00£ -05 / 0.29 n 0.029 n 0.011 n 8.2 n 0.63 " 

Thallium nilralc 10101451 9.00£-OS / 0.33 n 0.03] n 0.012 n 9.2 n 0.7 " 

Thallium IClenilc 12039520 9.ooE-OS.. 0.]] n 0.03] n 0.012 n 9.2 n 0.7 n 

Thallium sulfate 7446116 1.00E-05 / 0.29 n 0.029 n 0.011 n 8.2 n 0.63 nl 

Thiobcncarb 21249176 1.00£-02 / -]7 n ].7 n 1.4 n 1000 n 78n 

2-(Thiocyaoometbyltbio)-bcnzothiamle 21S6411O 3.00£-02 II 110 n 11 n 4.1 n ]100 n 230 " 

Thiofanol 39196114 3.00£-04 II 1.I n 0.11 n 0.041 n ]1 n 2.] n 

Thiopbanale-methyl 23S640S1 1.00£-02 / ... ... 290 n 29 n ___ I_I_~ __ 8200_~ 630 n 

Thiram . Il1US 5.00£-03 / 18 nUn 0.68 n SIO n 39 " 

Tin and compoundi 6.00£-0111 2200 n 220 n 81 n 61000 n 4700 " 

Toluene 10888] 2.00£-01 / 1.14£-01.. ••• IF 7S n 42 n 27 n 20000 n 1600 " 

Toluene -2.4-diamino .. ~SI97l ).20£ +00 II 0.021 c 0.002 c 0.00099 " 0.89 e 0.2 ~ 
Toluene-2.~-diamine 9S70S 6.ooE-011I 2200 n 220 n 81 n 61000 n .4700 n 

Toluene -2.6-diaminc _ __ _ .. 82140S _2.00£-01 It 730 n 73 n 27 n 20000 n 1600 n 

p-Toluidine 106-490 1.90£-0111 0.35 c 0.0]] c 0.017 c IS" ].4 Q 

TOlapheno SOOIlSZ 1.10£+00 / 1.12£+00 / 0.003 F 0.061 " O.OO~ " 0.0029 " 2.6 " o.~ c, 

Tralomcthrin 66I4IH6 1.50£-0)/ 27 n 2.7 n In. no n S9 n 

Triallate 230)175 1.10£-01 I 47 n 4.7 nUn llOO n 100 n 

Triuulfuron a2097~ 1.00£-02 / 37 n ).7 n 1.4 n 1000 n 71 n 

I 1.2.4-Tribromobcnzenc .. 5543 S.OO£-O] / ...] nUn 0.68 n 510 n 39 nl 

Tributyltin oxide (TBTO) 56)S9 ).OO£-OS / 0.11 n 0.011 n 0.0041 n 3.1 n 0.21 n 

2.4.6-Trichloroaniline hydrochloride ]]66]502 2.90E-02 It 2.] " 0.22 e 0.11 " 99" 22 c 

2.4.6-Trichloroaniline 634935 l.40E-02 II 2" 0.18" O.09J ~ ___ 84 ~ _____ !~..5 



EPA Region III CDC Screening Table: A.l. Smith (16-Mar-94) 25 

.;xJua;c:.a,.; .o;a..n.~ fI.5n~J' .-.... ~.JI ............ ""'UlU."""" IIUUJ .n~ u, •• .....,...1' .. c;'-&;.--n -~'-J"'I.V U .... VII.c:" t:;TJ"'I. "(Jl.:'U.'C'JII~ r=",.., V=UI.II r=pUJfJo~a 1=I~nI."1e lc-c.,-cino&en~n-nol&:.TCm0l!~n 

V Ambient Industrial Residential 
JUDo JUDi CPSo CPSi 0 MCL Tap water air Fish wil soil 

COnt .... ..,'"l ~ m .. lld m .. lld q·dIm& Ita·dhul c maIL ulllL palm 3 maACil mllkll mRA(2 
Zincb 12121'71 S.OOE-OZ I 180 n 18 n 6.8 n SIOO n 390 n 

, 
, 

- "---











APPENDIX C 

HUMAN HEALTH EXPOSURE EQUATIONS 





Basis for Exposure Frequencies 

Child and Adult Trespasser - For surface soil ingestion, inhalation and dermal 
contact the exposure frequency is 30 days/year for the child and 24 days per year 
for the adult. The adult trespasser exposure frequency is based on 2 days per 
week (8 days per month) for a 3-month period. The child scenario assumes that 
the child is in contact with this one site for 2 days per week for a total of 15 
weeks. 

For sediment and surface water, the exposure frequency for both the child and 
adult transient is 45 days/year. This value is based on guidance from U.S. 
Environmental Protection Agency (USEPA), which states that the value for exposure 
frequency to these media should be 45 days per year (the swimming value). 

Child and Adult Resident - The exposure frequency of 100 days per year for surface 
water and sediment exposure is an assumption made based on the climate. This 
assumes that these individuals will come in contact with surface water and 
sediment for 2 days per week for 50 weeks. 

Surface Area Assumptions 

Adult - The surface area represents the head, hands, forearms, and lower legs. 
USEPA simplifies this and states that the surface area exposed is equal to roughly 
25 percent of total body surface area. 

C"c_OU2.BRA 
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Table C-1 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Resident (Adult and Child) 

Parameter 

Concentration in Soil 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
Inorganics 
OrganiCS 

Exposure Frequency 

Exposure Duration 

Exposure Time [1] 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

C8C_OU2_BRA 
MVL05_95 

Symbol 

CS 

IR..., 

FI 

CF 
CF 

EF 

ED 

ET 

AT 

SA 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Reid, Jacksonville, Aorida 

INTAKE = CSxIR."xFlxCFxEFxED 
tv BWxATx365 day,..YfMT 

INTAKE_= DA_xSAxEFxED 
BWxATx365 dIlY"Y6N 

INTAKE. = CAxIR.,xETxEFxED 
WI BWxATx356 dllY"yetU 

DA_ = CS x AF X ABSd x CF 

Child Value 
Adult Value 

(Age 1-6) 

Chemical Specific 

200 100 

100% 100% 

1 x 10 -e 1 x 10 -8 

1 x 10-11 1 x 10 -II 

350 350 

6 24 

16 16 

70 70 

6 24 

See Appendix 0 5750 

C-2 

I Units I Source 

Chemical Specific 

mg/day [2] 

unitless Assumption 

kg/mg 
kg/pg 

days/year [2] 

years [2] 

hours/day Assumption 

years [2] 

years [2] 

cm 2 [3] 



Table C-1 (Continued) 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Resident (AduH and Child) 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

I Symbol I Child Value I Adult Value I Units I (Age 1-6) 
Parameter 

Inhalation Rate lR"w 0.833 0.833 m3/hour 

Body Weight BW 15 70 kg 

Adherence Factor AF 1 1 mg/cm2-event 

Absorption Fraction ABSd Chemical Specific unitless 

Concentration in Air CA Chemical Specific mg/m3 

Source 

[2) 

[2) 

[3) 

[4) 

See 
Appendix D 

References: 

[1) Exposure Time is a parameter used only in Inhalation of Particulate Dust Scenario; See Appendix D. 
[2) USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; 

OSWER Directive 9285.6-03; march 25, 1991. 
[3) USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/SOO/8-91 /011 B; January, 1992. See 

Appendix D. 
[4) USEPA, 1992. USEPA Region IV Guidance Memo February 10, 1992. 
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Table C-2 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Transient (Adult and Child) 

Parameter 

Concentration in Soil 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
Inorganics 
Organics 

Exposure Frequency 

Exposure Duration 

Exposure Time [1] 

Averaging Time 

Cec_OU2.BRA 
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Cancer 

Non-cancer 

Symbol 

CS 

IR...I 

FI 

CF 
CF 

EF 

ED 

ET 

AT 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

INTAK£ = CSxlRdxRxCFxEFxED 
"" BWxATx365 day8/yfNU 

INTAKE = CAxlRtlirxETxEFxl;D 
HI BWxATx356 dlJysfY911T 

DA_ = CSxAFxABSdxCF 

Child Value 
Adult Value 

(Age 6-16) 

Chemical Specific 

100 100 

100% 100% 

1 x 10 -8 1 x 10 -6 

1 x 10 .g 1 x 10 .g 

30 24 

11 19 

4 4 

70 70 

11 19 

C-4 

I Units Source 

Chemical Specific 

mg/day [2] 

unitless Assumption 

kg/mg 
kg/pg 

days/year Assumption 

years [2] 

hours/day Assumption 

years [2] 

years [2] 



Table C-2 (Continued) 
Exposure Parameters for Surface Soil Ingestion, Inhalation, andi Dermal Contact 

Transient (Adult and Child) 

Parameter 

Surface Area 

Inhalation Rate 

Body Weight 

Adherence Factor 

Absorption Fraction 

Concentration in Air 

References: 

Symbol 

SA 

IR.;, 

BW 

AF 

ABSd 

CA 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Child Value 
Adult Value Units 

(Age 6-16) 

See Appendix D 5750 cm 2 

0.833 0.833 m3/hour 

40 70 kg 

1 1 mg/cm2-event 

Chemical Specific unitless 

Chemical Specific mg/m3 

[1] Exposure Time is a parameter used only in Inhalation of Particulate Dust Scenario; See Appendix D. 
[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure 

Factors"; OSWER Directive 9285.6-03; March 25, 1991. 

Source 

[3] 

[2] 

[2,5] 

[3] 

[4] 

See 
Appendix D 

[3] USEPA,1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January, 1992. See 
Appendix D. 

[4] USEPA, 1992. USEPA Region IV Guidance Memo February 10, 1992. 
[5] USEPA, 1989. Exposure Factors Handbook; EPA/600/8-89/043; July 1989. 
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Table C-3 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

. 

Parameter 

Concentration in Soil 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
Inorganics 
Organics 

Exposure Frequency 

Exposure Duration 

Exposure Time [1] 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

Inhalation Rate 

Body Weight 

Cec_OU2_BRA 
MVL05.95 

I 

SHe Worker (AduH) 
Baseline Risk Assessment 

Operable Unit 2 
NAS Cecil Reid, Jacksonville, Florida 

INTAKE = CSxIR."xFlxCFxEFxED 
.." BWxATx365da.YI/Y9ar 

INTAKE_= 
DA..."xSA x EFxED 

BWx ATx365 dIlYS/Y9IU 

DA..." = CS x AF X ABSd x CF 

INTAKE = CAxlR .. xETxEFxED 
tIIr BWxATx358 dsys/}'9IU 

Symbol r Adult Value T Units r Source 

CS Chemical Specific Chemical Specific 

IR •• H 100 mg/day [2] 

FI 100% unitless Assumption 

CF 1 x 10 -8 kg/mg 
CF 1 x 10-11 kg/pg 

EF 12 days/year Assumption 

ED 25 years [2] 

ET 8 hours/day Assumption 

AT 

70 years [2] 

25 years [2] 

SA 5750 cm 2 [3] 

IR.;, 0.833 m3 /hour [2] 

BW 70 kg [2] 
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Table C-3 (Continued) 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

SHe Worker (AduH) 
Baseline Risk Assessment 

& 

Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

Parameter 1 Symbol I Adult Value I Units I Source 

Adherence Factor AF 1 mg/cm2-event [3] 

Absorption Fraction ABSd Chemical Specific unitless [4] 

Concentration in Air CA Chemical Specific mg/m3 See 
Appendix D 

References: 

[1] Exposure Time is a parameter used only in Inhalation of Particulate Dust Scenario;See Appendix D. 
[2] 

[3] 

[4] 

Cec_OU2.BRA 
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USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default 
Exposure Factors"; OSWER Directive 9285.6-03; March 25, 1991. 
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/SOO/8-91 /011 B; 
January, 1992. See Appendix D. 
USEPA, 1992. USEPA Region IV Guidance Memo February 10, 1992 
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Table C-4 
Exposure Parameters for Surface and Subsurface Soil Ingestion, Inhalation, and Dermal 

., 

Parameter 

Concentration in Soil 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
Inorganics 
Organics 

Exposure Frequency 

Exposure Duration-

Exposure Time [1] 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

Inhalation Rate 

Body Weight 

C8C_OU2.BRA 
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I 

Contact 
Excavation Worker (Adult) 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

INTAKE. z CSxlRloIxFlxCFxEFxED 
fItg BWxATx365 dsys/yew 

INTAKE.",. ~ 
DA_xSAxEFxED 

BWxATx365 dllyslytfJIU 

INTAKE = CAxIR .. xETxEFxED 
IrII BWxATx356 dayslyear 

DA_ = CS x AF X ABSd x CF 

Symbol I Adult Value I Units I Source 

CS Chemical Specific Chemical Specific 

IRooil 480 mg/day [2] 

FI 100% unitless Assumption 

CF 1 x 10.8 kg/mg 
CF 1 x 10.9 kg/,ug 

EF 30 days/year Assumption 

ED 1 years [2] 

ET 8 hours/day Assumption 

AT 

70 years [2] 

1 years [2] 

SA 5,750 cm 2 [3] 

IR.;, 2.5 m3 /hour [2] 

BW 70 kg [2] 
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Table C-4 (Continued) 
Exposure Parameters for Surface and Subsurface Soil Ingestion, Inhalation, and Dermal 

Contact 
., Excavation Worker (Adult) 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Parameter I Symbol I Adult Value I Units I Source 

Adherence Factor AF 1 mgjcm2-event [3] 

Absorption Fraction ABSd Chemical Specific unitless [4] 

Concentration in Air CA Chemical Specific mg/m3 See 

; 
Appendix 0 

References: 

[1] Exposure Time is a parameter used only in Inhalation of Particulate Dust Scenario; See Appendix D. 
[2] 

[3] 

[4] 

C8C_OU2.BRA 
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USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure 
Factors"; OSWER Directive 9285.6-03; March 25,1991. 
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/SOO/8-91/011B; January, 
1992. See Appendix D. 
USEPA, 1992. USEPA Region IV Guidance Memo February 10, 1992. 
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Table C-5 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Occupational Worker (AduH) 

Parameter 

Concentration in Soil 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
Inorganics 
Organics 

Exposure Frequency 

Exposure Duratiol1 

Exposure Time [1] 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

Inhalation Rate 

C&c_OU2.BRA 
MVL.05.95 

I 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

INTAKE = CAxIR .. xETxEFxED 
IIIh BWxATx356 day.,yelll" 

DA_ = CSxAFxABSdxCF 

INTAKE = CSxIR"",xRxCFxEFxED 
InQ BWxATx385 day.,ytNJI' 

Symbol I Adult Value I Units 

CS Chemical Specific Chemical Specific 

IR..,;, 100 mg/day 

FI 100% unitless 

CF 1 x 10 oS kg/mg 
CF 1 x 10.8 kg/pg 

EF 250 days/year 

ED 25 years 

ET 8 hours/day 

AT 

70 years 

25 years 

SA 2300 cm 2 

IR,.;, 0.833 m3/hour 

C-10 

I Source 

[2] 

Assumption 

[2] 

[2] 

Assumption 

[2] 

[2] 

[3] 

[2] 



Table C-5 (Continued) 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Occupational Worker (Adult) 
. 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Parameter I Symbol I Adult Value I Units I Source 

Body Weight BW 70 kg [2] 

Concentration in Air CA Chemical Specific mgjm3 See 
Appendix 0 

Adherence Factor AF 1 mgjcm2-event [3] 

Absorption Fraction ABSd Chemical Specific unitless [4] 

References: 

[1] Exposure Time is a parameter used only in Inhalation of Particulate Dust Scenario; See Appendix D. 
[2] 

[3] 

[4] 

Cec_OU2.BRA 
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USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default 
Exposure Factors"; OSWER Directive 9285.6-03; March 25, 1991. 
USEPA, 1992. Dermal Exposure Assessment Principles and Applications; EPAj600j8-91j011B; 
January, 1992. Represents surface area of the head and forearms (See Appendix D). 
USEPA, 1992. USEPA Region IV Guidance Memo February 10,1992. 
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Table C-6 
Exposure Parameters for Sediment Ingestion and Dermal Contact 

Resident (AduH and Child) 

Parameter 

Concentration in Sediment 

Sediment Ingestion Rate 

Fraction Ingested 

Conversion Factor 
Inorganics 
Organics 

Exposure Frequency 

Exposure Duration 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

Body Weight 

Adherence Factor 

Absorption Fraction 

References: 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

INTAKE = CSxlR-*-txFlxCFxEFxED 
tI(1 BWxATx365 daysl}'9M 

Symbol 

CS 

1R..a ..... 

FI 

CF 
CF 

EF 

ED 

AT 

SA 

BW 

AF 

DA_ = CS x AF X ABSd X CF 

INTAKE = DA_xSAxEFxED 
- BWxATx365 day8/yesr 

l Child Value I Adult Value 
(Age 1-6) 

Chemical Specific 

200 100 

100% 100% 

1 x 10 ·8 1 x 10-8 
1 x 10 ·9 1 x 10 ·a 

100 100 

6 24 

70 70 

6 24 

See 5750 
Appendix D 

15 70 

1 1 

Chemical Specific 

I Units 

Chemical Specific 

mg/day 

unitless 

kg/mg 
kg/pg 

days/year 

years 

years 

years 

cm 2 

kg 

mg/cm 2-event 

unitless 

Source 

[1] 

Assumption 

Assumption 

[1] 

[1 ] 

[1 ] 

[2] 

[2] 

[2] 

[3] 

[1] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; 
OSWER Directive 9285.6-03; March 25, 1991. 

[2] USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January, 1992. See 
Appendix D. 

[3] USEPA, 1992. USEPA Region IV Guidance Memo February 10, 1992. 
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Table C-7 
Exposure Parameters for Sediment Ingestion and Dermal Contact 

Transient (Adult and. Child) 

Parameter 

Concentration in Sediment 

Sediment Ingestion Rate 

Fraction Ingested 

Conversion Factor 
Inorganics 
Organics 

Exposure Frequency 

Exposure Duration 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

Body Weight 

Adherence Factor 

Absorption Fraction 

References: 

I 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

INTAKE = CSxIR .... xRxCFxEFxED 
1ttt1 BWxATx365 dayS/year 

Symbol 

CS 

I~..-

FI 

CF 
CF 

EF 

ED 

AT 

SA 

BW 

AF 

DA_ = CS x AF X ABSd x CF 

I Child Value I Adult Value I (Age 6-16) 

Chemical Specific 

100 100 

100% 100% 

1 x 10 -e 1 x 10-e 
1 x 10.11 1 x 10.11 

45 45 

11 19 

70 70 

11 19 

See 5,750 
Appendix D 

40 70 

1 1 

Chemical Specific 

Units 

Chemical Specific 

mg/day 

unitless 

kg/mg 
kg/pg 

days/year 

years 

years 

years 

cm2 

kg 

mg/cm2-event 

unitless 

I Source 

[1] 

Assumption 

Assumption 

[1] 

[1] 

[1] 

[2] 

[1.4] 

[2] 

[3] 

[1] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; 
OSWER Directive 9285.6-03; march 25, 1991. 

[2] USEPA,1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B;January, 1992. See 
Appendix D. 

[3] USEPA, 1992. USEPA Region IV Guidance Memo February 10, 1992. 
[4] USEPA, 1989. Exposure Factors Handbook; EPA/6oo/8-89/043; July 1989. 
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Table C-8 
Exposure Parameters for Surface Water Ingestion and Dermal Contact 

Resident (AduH and Child) 

Parameter I 
Concentration in Surface Water 

Surface Water Ingestion Rate 

Conversion Factor 

Exposure Frequency 

Exposure Duration 

Event Frequency 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

Body Weight 

Diffusion Depth per Event 

Exposure Time 

References: 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

INTAKE = CWxlR-r-_xCF1xEFxED 
tw BWxATx365 da~y8ltl' 

DA_ = PC_xCWxCF1 xCF2 

INTAKE = DA_xSAxEFxEDxEV 
-- BWxATx365 da~y9sr 

Symbol I Child Value I Adult Value 
(Age 1-6) 

CW Chemical Specific 

1R...!o .. w .... 0.13 0.13 

CF1 0.001 0.001 
CF2 0.001 0.001 

EF 100 100 

ED 6 24 

EV 1 1 

AT 

70 70 

6 24 

SA See 5,750 
Appendix D 

BW 15 70 

PC ...... Chemical Specific 

ET 2.6 

I Units 

Chemical Specific 

liters/day 

mg/JIQ 
Iiters/cm3 

days/year 

years 

events/day 

years 

years 

cm 2 

kg 

cm/event 

hours/day 

[1] USEPA, 1988. Superfund Exposure Assessment Manual; EPA/540/ /1-88/001; April 1989. 

I Source 

[1] 

Assumption 

Assumption 

Assumption 

[2] 

[2] 

[3] 

[2] 

[4] 

Assumption 

[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; OSWER 
Directive 9285.6-03; March 25, 1991. 

[3] USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January, 1992. See 
Appendix D. 

[4] Calculated per USEPA, 1992 [3]. 
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Table C-g 
Exposure Parameters for Surface Water Ingestion and Dermal Contact 

Transient (Adult .and Child) 

Parameter I 
Concentration in Surface Water 

Surface Water Ingestion Rate 

Fraction Ingested 

Conversion Factor 

Exposure Frequency 

Exposure Duration 

Event Frequency 

Averaging Time 

Cancer 

Non-cancer .. 

Surface Area 

Body Weight 

Diffusion Depth per Event 

References: 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Reid, Jacksonville, Florida 

INTAKE. = CWxIR-,-_xCF1xEFxED 
Ing BWxATx365 dayS/year 

DA_ = PC_ x CW x CF1 x CF2 

INTAKE = DA_xSAxEFxEDxEV 
- BWxATx365 dayS/y9IU 

Symbol I Child Value I Adult Value 
(Age 6-16) 

CS Chemical Specific 

I R..."'oe w_t ... 0.13 0.13 

FI 100% 100% 

CF1 0.001 0.001 
CF2 0.001 0.001 

EF 45 45 

ED 11 19 

EV 1 1 

AT 

70 70 

11 19 

SA See Appenidx D 5,750 

BW 40 70 

PC .. _ Chemical Specific 

I Units 

Chemical Specific 

liters/day 

unitless 

mg/,ug 
Iiters/cm3 

days/year 

years 

events/day 

years 

years 

cm2 

kg 

em/event 

[1] USEPA, 1988. Superfund Exposure Assessment Manual; EPA/540/1-88/oo1; April 1988. 

I Source 

[1] 

Assumption 

Assumption 

[2] 

Assumption 

[2] 

[2] 

[3] 

[2,5] 

[4] 

[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; OSWER 
Directive 9285.6-03; March 25, 1991. 

[3] USEPA,1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January, 1992. See 
Appendix D. 

[4] Calculated per USEPA, 1992 [3]. 
[5] USEPA, 1989, Exposure Factors Handbook; EPA/600/8-89/043; May 1989. 

Cec_OU2.BRA 
MVL.05.95 C-15 



Table C-10 
Exposure Parameters for Groundwater Ingestion and Inhalation 

Aduh Residents 

Parameter I 
Concentration in Groundwater 

Water Ingestion Rate 

Conversion Factor 

Exposure Frequency 

Exposure Duration 

Averaging Time 

Cancer 

Non-cancer 

Body Weight 

Concentration Shower Air 

Exposure Time [1] 

References: 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

INTAKE = CA.xETxEFxED 
tth CF2 x AT x356 dllYs(Yesr 

Intak~ = CW x IR".,..,..,.,x CFf x EFx ED 
tv BWxATx365 dllys(yesr 

Symbol I Adult Value 

CW Chemical Specific 

I Rwot .. 2 

CF1 0.001 
CF2 24 

EF 350 

ED 30 

AT 

70 

30 

BW 70 

CA,,;, See Appendix 0 

ET 0.2 

I Units 

,ug/liter 

liters/day 

mg/,ug 
hours/day 

days/year 

years 

years 

years 

kg 

,ug/m3 

hours/day 

I Source 

[2] 

[2] 

[2] 

[2] 

[2] 

[2] 

[3] 

[4] 

[1] Exposure Time is a parameter used only in inhalation of volatiles while showering; See Appendix 0 . 
[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factos"; 

OSWER Directive 9285.6-03; March 25,1991. 
[3] This parameter is modeled; See Appendix D. 
[4] USEPA, 1989. Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part A) 

EPA/540/1-89/oo2; December, 1989. 
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APPENDIX D 

INHALATION OF PARTICULATES FROM SOIL 

INHALATION OF VAPORS WHILE SHOWERING 

DERMAL ABSORPTION FROM WATER 

DERMAL ABSORPTION FROM SOIL 





D.1 INHALATION OF PARTICULATES FROM SOIL 

This evaluation has been conduyted to estimate levels of site contaminants that 
would occur in ambient air as a result of wind erosion at NAS Cecil Field, Sites 
5 and 17. Tq. estimate atmospheric concentrations of fugitive air contaminants, 
a three step modelling process was conducted. In the first step, respirable 
particle-phase emission rates are calculated. In the second, contaminant emission 
rates on a unit basis are calculated. In the third phase, downwind ambient 
concentrations are estimated using air dispersion modeling. Each of these steps 
are discussed below. Calculations for the theoretical site are shown in the 
attached tables (Table D-1) 

STEP 1: ESTIMATION OF PM10 EMISSIONS FROM WIND EROSION 

Emission rates for respirable particle-phase contaminants were estimated using 
equations developed by the USEPA for wind erosion by Cowherd and others (1985). 
Airborne respirable particulate matter is defined as particles wi th an aerodynamic 
diameter less than or equal to 10 Jjm and is denoted with the symbol PM10 ' Ambient 
air concentrations were then estimated using air dispersion modeling. 

The equations presented in Cowherd and others, are intended to provide a 
methodology for rapid assessment of the inhalation exposure to respirable 
particulate emissions from surface contamination sites under emergency situations. 
Consequently, the models are based on a number of simplifying assumptions and 
yield order-of-magnitude estimates of atmospheric concentrations. The results 
of this quantitative assessment of potential inhalation exposure at this site 
should be reviewed with this fact in mind. 

For estimating emissions from wind erosion for surface areas not completely 
covered by vegetation, two emission factor equations have been developed by 
Cowherd and others, 1985. Selection of the appropriate .equation depends on 
whether the contaminated site I s surface material is classified as having a 
"limited reservoir" or an "unlimited reservoir" of erodible surface particles. 
The critical feature of "unlimited" erosion potential is that contaminated soil 
is entrained at a lower wind velocity than for the "limited" case. Surface soil 
containing a high percentage of silts and lacking either vegetation or large 
nonerodib1e elements are assumed to contain an unlimited reservoir of surface 
erodible particles. This is based on the aggregate size distribution of surface 
particles, which is best determined with a sieve size analysis. In the absence 
of such an analysis at NAS Cecil Field, an unlimited reservoir was assumed. The 
application of ... the unlimited reservoir model to this site represents a 
conservative case as the surface soil are unlikely to contain a large percentage 
of silts because of the geological age of the soil (i.e., the majority of the 
silts have already been eroded). 

A conservative estimate of the PM10 emission factor (E10 ) for the contaminated 
surface with "unlimited" erosion potential was calculated using an emission factor 
derived by Gillette (1981) based on field measurements of highly erodible soil. 
The following equation was used: 

C",,_OU2.BRA 
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Table 0-1 

Step 1: Calculate PM10 Emissions from Wind Erosion 

EQUATION 1· 

E10 = (1x10·5) x (1-V) x ([U]/Ut)3 x F(x) Cowherd, Eqn. 4-4 

where: 
E10 = PM10 emission factor (g/m2_s) 
1 x 10.5 

= empirical constant 
V = fraction of the contaminated surface area with 

continuous vegatative cover 
[u] = mean annual wind speed (m/s) (Cowherd, Table 4-1) 
Ut = threshold value of wind speed at 7 m (m/s) 
F(x) = function plotted in Cowherd, Fig. 4-3 
x = dimentionless ratio = 0.866 x ut/[u] 

EQUATION 2 

Ut= (1/0.4) x In(zlZo) x u· Cowherd, Eqn. 4-3 

where: 
z = height above surface (m) 

Zo = roughness height (m) 
u· = friction velocity (m/s) 

EQUATION 3 
, 

for x>2: 

F(x) = 0.18 x (8~ + 12x) x (exp( -x2)) Cowherd, Appendix B 

z 7 m Cowherd 

Zo 0.02 m Cowherd, Figure 3-6 

u· 0.63 m/s Assumption 

Ut 9.14 m/s Calculated from Equation 2 

[u] 3.8 m/s Cowherd, Table 4-1, Jacksonville, Florida 

x 2.13 unitless Calculated from 0.886 x utl[u] 

F(x) 0.2 unitless Calculated from Equation 3 or 
Cowherd Figure 4-3 

0-2 



EQUATION 4 

where: 

f 

A 

Table 0·1 (continued) 

Step 2: Calculate Contaminant Emission Rate 

Q10 

f 

E1Q 
A 
1 

1 

33600 

S.68x10-8 

= 
= 

= 
= 
= 

, 

Cowherd Eqn. 

contaminant emission rate (ug contaminant/s) 

fraction of PM1Q with contaminant (mg contaminant/kg soil) 
(assumed to equal soil concentration in mg contaminant/kg soil) 
PM10 emission rate (g PM1Q/m2 -s) 

area (m2
) 

conversion (1000 ug contaminant/mg contaminant) 
x (kg PM1Q/1000 9 PM1Q) 

mg/kg Assumption 

Assumption 

Calculated from Step 1 (Equation 1) 

0-3 



Table 0-1 (continued) 

Step 3: Calculate Airborne Contaminant Concentration 

EQUATION 5" 

Ventilation Rate 

= UxHxW 

where: 

EQUATION 6 

= 
= 
= 
= 
= 
= 

Box Model 

airborne contaminant concentration (uglm3
) 

contaminant emission rate (ugls) 
wind speed (same as [u] from Step 1) (mls) 
downwind mixing height (m) 
width of area perpendicular to wind (m) 
fraction of 24 hours during which activity occurs 

H is calculated in an iterative fashion based on the desired value of X from the following equation: 

Ix = 6.25 x (Zo) x [(H/Zo) x In(H/Zo) - 1.58 x (H/Zo) + 1.58] Pasquill, 1975 

where: 

010 

a 

U 

H 

W 

Zo 

X 

X 
H 

Zo 

1.91x10·3 

2.45 

0.276 

140 

0.02 

= 
= 
= 

downwind distance from leading edge of area source to receptor (m) 
downwind mixing height (m) 
roughness height (same as in Step 1) (m) 

ugls Calculated from Step 2 (Equation 4) 

unitless 

mls Cowherd, Table 4-1, Jacksonville, Florida 
(same as [u] from Step 1) 

m Calculated in Equation 6 

m/s 

m Cowherd, Figure 3-6 (same as Step 1) 

m Calculated from Equation 3 or 
Cowherd Figure 4-3 

0-4 



where: 

and: 

Elo 
lxlO-5 

V 

[u] 
u t 
F(x) 
x 

where: 
* u 

Z 

Zo 

PMlO emission factor (g/m2-sec) 
empirical constant (g/m2-sec) 
fraction of the contaminated surface ar.ea with continuous vegetative 
~over 

mean annual wind speed (m/s) 
threshold value of wind speed ae 7 m (m/s) 
function to estimate unlimited erosion 
dimensionless ratio = 0.886 lit/[u]. 

1 x In~ xu· 
0.4 Zo 

friction velocity 
height above surface (m) 
roughness height (m) 

For values of x greater then 2: 

F(x) =0.18 (8 x 3 + 12 x) e-x ' 

All parameters in the above equation were calculated from site-specific data where 
possible. The values used in estimating the emission factor for wind erosion are 
given in Step 1 of Table D-l. 

STEP 2. ESTIMATION OF CONTAMINANT EMISSION RATES 

Contaminant-specific emission rates were estimated from (I) the PMlO emission 
factors, (2) the mass fraction of contaminant in PMlO emissions, and (3) the 
contaminated surface area. These parameters were used in the following equation 
to calculate contaminant emission rates (QlO): 

where :QlO 
f 

Q10 = 1 x f X E10 X A 

contaminant emission rate as PM10 (pg/sec) 
mass fraction of contaminant in PMlO emissions 
(mg contaminant/kg PM10 ) 

PMlO emission rate (g PM10/m2-sec) 
contaminated surface area (m2) , and 
conversion factor (1000 ug contaminant/mg contaminant )* 

(kg PMlo/lOOO g PMlO ) 

The values for f were estimated by assuming that the mass fraction of the 
contaminant in the inhalable particles emitted (PMlO ) is equal to the mass fraction 
of the contaminant in the soil. The surface area available for wind erosion was 
assumed to be the area of the excavation for each scenario. 

STEP 3. AIRBORNE CONTAMINANT CONCENTRATION 
Air dispersion modeling is used to predict off-site contaminant air concentrations 
based on the PMlO emission rate. Mariy different forms of dispersion models exist 
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for a variety of applications. For this situation, the box model was selected 
because it is most appropriate to use when receptors are less than 100 meters from 
the edge of an area source. The model overpredicts concentrations by a factor 
of approximately four to six when compared with the Gaussian dispersion model, 
ISCST, for the "downwind distances" to exposure points of interest in this 
assessment (McCarthy and Burbank, 1990). The box model is a good screening model 
for a public health risk assessment because the concentrations estimated with the 
box model are protective of public health. If no risk is indicated using box 
model concentrations, the potential for adverse impacts to public health are 
considered negligible. 

The box model is a basic analytical and physical model representing diffusion from 
an area source. The box encloses the area source and is bounded by the ground 
as its base and the mixing height (H) of the mean vertical displacement of 
emissions, which is a function of atmospheric stability and downwind distance to 
the point of exposure. Within the box, mixing is assumed to be complete. The 
box has a width (W) equal to the width of the area source and the box is aligned 
so that its length lies in the direction of the wind, which passes through its 
end with a constant velocity (U). The ventilation rate, defined as the volume 
of air passing through the box, is equal to U x H x W. The downwind mixing height 
(H) of the box is determined from the following equation presented by Pasquill 
(1975) for neutral stability: 

where: 
X 

H 
Zo 

X = 6.25 x Zo [(~) In(~) - 1.58 (~) + 1.58] 
Zo Zo Zo 

downwind distance from the leading edge of the area source 
to the receptor (m) 
downwind mixing height (m) 
roughness height (m) 

The roughness height, zo, was selected to be 0.02 meters based on the roughness 
height of grassland provided by Cowherd and others, 1985. This roughness height 
provides a more conservative estimate of emissions than assuming non-vegetated 
conditions. The downwind distance to the receptor is measured to the closest 
exposure points for potentially exposed populations. For the purposes of this 
evaluation, a distance of 1 meter was assumed (the receptor is at the source). 
The ambient 24-hour contaminant concentration (C10 ) was estimated by the following 
box model equation: 

where: 

Q10 x a 
UxHxW 

C10 concentration of contaminant at distance X (~g/m3) 
Q10 particle-phase emission rate from wind erosion (~g/sec) 
a fraction of 24 hours during which emissions occur 
U average wind speed (m/sec) 
H downwind mixing height (m) 
W width of area perpendicular to wind (m) 

The input values for this equation are shown in Step 3 in Table D-l. This results 
in a conservative estimate of the 24-hour average concentration of contaminants 
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to which an individual may be exposed to at the contaminant source on days in 
which wind erosion occurs. This concentration, the downwind contaminant 
concentration resulting from wind erosion, per unit of contaminant soil 
concentration (C10 ) is multiplied by the concentration of each CPC to obtain 
individual d~wnwind contaminant concentrations. 

These downwind contaminant concentrations are used to calculate the particulate 
emission factor (PEF) in the following equation. 

PEF = Soil Concentration of Chemical X 
C10 of Chemical X 

For this particular site, the PEF is 4.97E+7 m3/kg. 

The PEF represents the relationship between the contaminant concentration in soil 
with the concentration of respirable particles (PM10 ) in air due to fugitive dust 
emissions from the surface contamination. The PM10 in ~g/m3 is calculated by 
taking the inverse of the PEF and mUltiplying by a conversion factor of lE+9 
~g/kg. The PM10 associated with this PEF is roughly 20 ~g/m3. 

D.2 INHALATION OF VAPORS WHILE SHOWERING 

ABB Environmental Services, Inc. (ABB-ES) calculated concentrations of volatile 
organic compounds (VaCs) in groundwater that could volatilize during a shower. 
After reviewing the literature, the model selected by ABB-ES to predict indoor 
(bathroom) concentrations is that presented by Foster and Chrostowski (1987). 
This theoretical approach is based on the experimental work of Andelman (1985). 
Andelman measured air concentrations of trichloroethylene and chloroform in a 
bench scale shower assembly. Foster and Chrostowski (1987) developed a model from 
these experimental data. ABB-ES modified the input parameters from the bench 
scale design to be representative of a typical bathroom. 

CALCULATIONS 
Parameter values used in the following equations c~n be found in Table D-2. 
The equation used to calculate air concentrations in the bathroom is shown below: 

where: 
C(voc) 
S 
R 

Ds 
t 

C(voc) = S x (e RDs - 1) x e-Rt 

R 
(Equation 1) 

concentration of vac in-bathroom (~g/m3) 
vac generation rate (~g/m3-min) 
air exchange rate (min-1 ) 

duration of shower (min) , 
time at which concentration is bein~ calculated (min) 

R, the air exchange rate, is calculated as the volumetric flowrate through the 
bathroom (m3/min) divided by the volume of the bathroom (m3). 
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Table 0-2 

Empirical Constants for the Shower Model 

Constant S~mbol Value Unit 

Liquid-film mass transfer for CO2 I<J(C02) 20 cm/hr 
Gas-film mass transfer fro H2O I<g(H2O) 3000 cm/hr 
Molar gas constant x Temperature RT 0.024 atm-m3/mole 
Reference temperature T1 293 K 

ITemperature of shower water Ts 318 K 
Viscosity of water at shower temperature Us 0.6178 cp 
Viscosity of water at reference temperature U1 0.65 cp 
Shower droplet free-fall time ts 1.5 sec 
Droplet diameter d 1 mm 
Flow rate in shower FR 20 I/min 
Volume of shower area SV 12 m3 

Air exchange rate R 0.03 min·1 

Time in shower Os 12 min 
Time at which concentration is bei~ calculated t 12 min 
Foster, SA and Chrostowski, P.C., 1987. Inhalation Exposures to Volatile Organic Contaminants in the Shower 

US EPA, 1989. Exposure Factors Handbook; EPAl600/8-89/043; May 1989 

Source 

Calculated 
Calculated 

Assumption 
Calculated 
Calculated 

Assumptions 
Foster and Chrostowski, 1987 

Assumption 
Assumption 
Calculated 

USEPA,1989 
Assumption 



S, the VOC source generation rate, is calculated based on the concentration of 
the contaminant in the water, emission of compound from a droplet, flowrate of 
water, and volume of room for dilution. S is calculated from the following series 
of equations: . 

where: 

Cwd X FR 
S = 

SV 
(Equation 2) 

Cwd concentration in water droplet (~g/i) 
FR flow rate in shower (l/min) 
SV shower volume (m3

) 

Cwd is calculated as follows: 

( -Ka1 x tS) 

Cwd = Cwo X [1 - e 60d ] (Equa tion 3) 

where: 
Cwo concentration in groundwater (~g/i) 
Kal temperature correction of the mass transfer coefficient, KL 

«cm/hr) 
ts shower water droplet free-fall time (sec) 
d droplet diameter (mm) 

The term Ka1/60d combines both the rate of transfer and the available interfacial 
area across which volatilization can occur. The val.ue 1/60d equals the specific 
interfacial area,6/d, for a spherical shower droplet of diameter d multiplied 
by conversion factors (hr/3600 sec and 10 mm/cm). 

Kal is calculated according to: 

where: 
KL 
T1 
US 

Ts 
u 1 

mass-transfer coefficient (cm/hr) 
reference temperature (K) 

(Equation 4) 

viscosity of water at reference temperature (cp) 
temperature of shower water (K) 
viscosity of water at shower temperature (cp) 

KL is calculated according to: 

KL (VOC) = 
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kl (VOC) 

1 
RT 

(Equation 5) 

H X kg(voc) 
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where: 
kl (voc) 
kg (voc) 
RT 

H --

chemical-specific liquid mass-transfer coefficient (cm(hr) 
chemical-specific gas mass-transfer coefficient (cm/hr) 
molecular gas constant (R) x temperature (T) (atm-m3/mole) 
Henry's Law Constant (atm-m3/mole) 

The input values of kl and kg are based on the mass transfer coefficients of CO2 
and water. They are calculated for the particular compound of interest according 
to the following equations: 

k] (voc) 

kg(voc) 

where: 
k1 (C02 ) 

kg (H20) 
MW(voc) 

ASSUMPTIONS 

= k] (C0
2

) X [ 44 ] 0.5 
MW(voc) 

(Equation 6) 

= k
g

(H
2
0) x [ 18 ]0.5 

MW(voc) 
(Equation 7) 

liquid mass-transfer coefficient for carbon dioxide (cm/hr) 
gas mass-transfer coefficient for water (cm(hr) 
molecular weight of VOC 

Several assumptions were made to complete this modeling effort. The more 
important ones involve the volume of the bathroom and the air exchange rate (see 
Equations 1 and 2). A bathroom volume of 12m3 was assumed. For the purposes of 
this model, it was also assumed that the air between the shower area and the rest 
of the bathroom was well mixed. The volumetric flowrate through the bathroom was 
assumed to be 0.4 m3/min, which gives an effective air exchange rate of 1.8 air 
changes/hour. Few measurements have been done on ventilation rate in bathrooms. 
ABB-ES considers this value to be a conservative estimate given that most homes 
have air exchange rates of 0.5 to 2.0 changes(hour. Bathrooms may have higher 
ventilation rates than the entire house due to the effect of local exhaust fans; 
if present, or the opening of windows. 

Another assumption is implicit in the use of Equation 1. This equation calculates 
VOC concentrations at time (t), which is assumed to equal the duration of shower 
use (Ds). Thus; the resulting concentrations represent maximum concentrations 
at the end of the shower. In reality, an individual would experience an 
integrated exposure that would gradually increase during shower usage and decrease 
again after the water was turned off. ABB-ES made the simplifying assumption that 
the peak concentrations would persist for the duration of exposure. This is a 
conservative assumption that is protective of public health. 

D.3 ABSORBED DOSE CALCULATION - DERMAL EXPOSURE TO WATER 

The absorbed dose is calculated per the USEPA Dermal Exposure Assessment: 
Principles and Applications, Interim Report, January 1992. The permeability 
constant approach is used for dermal exposures to contaminants in water. 
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The steady state approach for inorganics is used here. The dose absorbed per unit 
area per event is: 

where: 
DAevent 

PC event 

~w 
Cw 
tevent 
CF1 
CFz 

Dose absorbed per unit area per event (mg/cmz-event) 

Diffusion depth per event (cm/event) 
Permeability constant from water (cm/hr) 
Concentration of chemical in water (~g/i) 
Duration of a single event (hr/event) 
Units conversion factor ( liter/ 103 cm3

) 

Units conversion factor ( mg/ 103. ug ) 

The "unsteady-state approach for organics" is used here. The dose absorbed per 
unit area per event is: 

PC9v9nt = 2 x Kp x (6'tt"v9nt / 1t) 0.5 

where: t < t* 

and 

PC9v9nt = Kp x « t9v9nt / (1 + B» + 2.. « 1 !+ 3B) / (1 + B) ) 

where: t > t* and 

where: 

~ 
Cw 
T 

lsc 
Dsc 
tevent 
11' 

t* 
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Permeability constant from water (cm/hr) 
Concentration of chemical in water (~g/i) 

ls/ / 6 Dsc (hr) 
Thickness of stratum corneum (10 um) 
Stratum corneum diffusion coefficient (cmzfhr) 
Duration of a single event (hr/event) 
Pi (dimensionless) 
Time to reach steady state (hr) 

0-11 



B Octanol water partition coefficient divided by 104 (dimension
less) 
Units conversion factor (mg/103 ug) 
Units conversion factor (liter/103 cm3 ) 

Units conversion factor (mg/103 ug) 
Units conversion factor (liter/103 cm3 ) 

For a given compound, the values for B, ~ T, and t* can be found in Table 5-8 
of the dermal guidance document (USEPA, 1992). 

Once the dose per event (DAevent) is calculated, the dermally absorbed dose (DAD) 
for use in risk calculations can be derived as follows: 

Dermally absorbed dose for use in risk calculations is derived generally (for 
adults who are no longer growing) as follows: 

DADadult = DAevent x EV x EF x ED x SA / BW x AT 

For children, to account for changing surface areas and bodyweights, the dermally 
absorbed dose is calculated as follows: 

where: 
EV 
EF 
AT 

Event frequency (events/day) 
Exposure frequency (days/year) 
Averaging time (days). For noncarcinogenic effects, AT 
for carcinogenic effects AT = 70 years or 25,550 days. 
Surface area exposed at age i (cm2 ) 

Exposure duration at age i (years) 
Bodyweight at age i (kg) 

ED, and 

Bathing or Swimming Exposure. For bathing and swimming, USEPA recommends that 
whole body surface area be used to represent skin surface area available for 
contact with water. For adults, using 50th and 95th percentile whole body SA 
values, the default SA values are 20,000 cm2 and 23,000 cm2 (Table D-3). For 
children, the default values for each age group would be equal to the 50th 
percentile and-95th percentile whole body SA values. Estimated bodyweights are 
the average of the 50 th percentile female and male weights (Table D-3). 

Values of 

for commonly used age ranges are presented in Table D-4. 

Wading Exposure. For wading, it is assumed that the entire surface area of the 
feet, lower legs, and hands is exposed to the surface water during the entire 
exposure event. This assumption is for shallow water situations. Averaging 
surface areas over the 6 childhood years yields the following: hands represent--

C",,_OU2.BRA 
MVL.05.95 0-12 



o 
I ...... 

(,J 

Table 0-3 

Exposure Parameters for Dermal Contact With Water 

Total Surfaco Area /cm2) Body Weight /kg 

aathlna and Swlnvnlng Wading /25% Total Surface Area) 

Malo Male Male Male Male Female Averegeof 

Age 50th P.rcentlle' 85th Percentile 1 50th Percentile 85th Percentile 50th Percentile' 50th Percentile' Mole and F ...... I. 

1<2' 5398 6104 1350 ' 1526 11,5 10.5 11 

2<3 6030 6820 1508 1705 13.4 12.6 13 

3<4 6640 7640 1660 1910 15.3 14.6 14.95 

4<5 7310 8450 1828 2112.5 17.4 16.4 16.9 

5<6 7930 9180 1983 2295 19.3 18.8 19.05 

6<7 8660 10600 2165 2650 21.9 21 21.45 

7<8 9360 11100 2340 2775 24.4 23.5 23.95 

8<9 10000 12400 2500 3100 27.3 27.3 27.3 

9<10 10700 12900 2675 3225 29.7 29.6 29.65 

10<11 11800 14800 2950 3700 34,5 34.3 34.4 

11<12 12300 16000 3075 4000 36.4 40 38.2 

12<13 13400 17600 3350 4400 42.1 45.2 43.65 

13<14 14700 18100 3675 4525 47.7 46.6 48.15 

14<15 16100 19100 4025 4775 55.5 52.8 54.15 

15<16 17000 20200 4250 5050 60.2 53.9 57.05 

16<17 17600 21600 4400 5400 63.6 55.3 59.45 

17<18 18000 20900 4500 5225 65.7 58.3 62 

18<75 20000 23000 5000 5750 75,9 61.5 68.7 

I USEPA, 1989. E>q>osu'e Factors HandJook. EPAI60018-891043 (Table 4S-3) Child - 6 years old (Sum ages 1 <7) 
2 USEPA, 19S9. ExpoSlJ'e Factors Hall<i>ook. EPAI60018-891043 (Table 5A-3) 

3 SAs based on equation SA = K X BW2J3'. Child from 2 to 8 years (Sum ages 2<8) 
K calcUated from age 2<3 data. 

Child from 6 to 16 years (Sum ages 6<17) 

Adult - 24 years old (18<76 multiplied by 24) 

Adult - 30 years old (Sum Chlld+ Adult) 

o.rlvatlon of OAevent /Oose obeortoed I unit orea I evont) 

Swlnvner Swimmer Wader Wader 

50th Perc.ntll. 85th P.rc.ntll. 50th Percentll. 50th Perc.nut. 

490,7 554.9 122.7 138.7 

463.8 524.6 116.0 131.2 

444.1 511,0 111.0 127.8 

432.5 500.0 108.1 125.0 

416.3 481.9 104.1 120.5 

403.7 494.2 100.9 123.5 

390.8 463.5 97.7 115.9 

366.3 454.2 91.6 113.6 

360.9 435.1 90.2 108,8 

343.0 430.2 85.8 107.6 

322.0 418.8 80.5 104,7 

307.0 403.2 76.7 100.8 . 

305.3 375,9 76.3 94.0 

297.3 352.7 74.3 88.2 

298.0 354.1 74.5 88.5 

296.0 363.3 74.0 90.8 

290.3 337.1 72.6 84.3 

291.1 334.8 72.8 83.7 

2651.3 3066.6 662.8 766.7 

2551.4 2975.2 637.8 743.8 

3690.4 4545.3 922.6 1136.3 

6986.9 8034.9 1746.7 2008.7 

9638.2 11101.6 2409.5 2775.4 



Age Range 

1thru6 

2 thru 8 

6 thru 16 

18 thru 41 

1 thru 30 

1 See Table D-3. 

Table 0-4 

Summary of Age Adjusted, Bodywelght-Normallzed 

Surface Area Exposed While Bathing or SWlmmlng1 

Duration of Exposure to Water Sum of terms for Average Case 
(50th Percentile) 

(Bathing or Swimming) (area x durationJbodyweight) 

(cm2-yr/km 

6 years 2651.3 

6 years 2551.4 

11 years 3690.4 

24 years 6986.9 

30 years 9638.2 

0-14 

Sum of Terms for 
Reasonable Maximum Exposure 

(95th Percentile) 
(area x durationJbodyweight) 

(cm2-yr/kg) 

3066.6 

2975.2 

4545.3 

8034.9 

11101.6 



5.5 percent of total body surface area, lower leg represents 12.8 percent of total 
body surface area, and the feet represent 7 percent of total body surface area. 
Therefore, the feet, lower legs and hands represent approximately 25 percent of 
total body surface area for children ages 1 through 6 (Table D-5). This value 
is the same value which USEPA identifies as the per cent of total body surface 
area which is available for soil contact (USEPA, 1992). This value, 25 percent 
of total body surface area is used here to represent surface area available for 
waders of all ages. Table D-6 presents the wading information for typically 
evaluated age groups. 

D.4 ABSORBED DOSE CALCULATION - DERMAL EXPOSURE TO SOIL 

The absorbed dose is calculated per the USEPA Dermal Exposure Assessment: 
Principles and Applications, Interim Report, January 1992. The calculation of 
the estimated dermally absorbed dose per unit area per event is: 

where: 
DAevent 
Gsoil 
AF 
ABS 
GF 

DA9v9nt = esoil x AF x ABS x CF 

Dose absorbed per unit area per event (mg/cm2 -event) 
Contaminant concentration in soil· (mg/kg) 
Adherence factor of soil to skin (mg/cm2 -event) 
Absorption fraction (dimensionless) 
Units conversion factor (10-6 kg/mg) 

Dermally absorbed dose for use in risk calculations is derived generally (for 
adults who are no 'longer growing) as follows: 

DAadulc = DA9v9nt X EF x ED x SA / BW x AT 

For children, to account for changing surface areas and bodyweights, the dermally 
absorbed dose is calculated as follows: 

where: 
EF 
AT 

Exposure frequency (events/year) 
Averaging time (days). For noncarcinogenic effects, AT 
for carcinogenic effects AT = 70 years or 25,550 days. 
Surface area exposed at age i (cm2

) 

Exposure duration at age i (years) 
Bodyweight at age i (kg) 

ED, and 

For the typical case, USEPA recommends SA for head and hands only and for the 
"reasonable worst case," the SA of the head, hands, forearms, and lower legs as 
the SA available for contact with soil. USEPA simplifies these assumptions by 
saying that 25 percent of the total body surface area would be available for soil 
contact. For adults, using 50th and 95th percentile whole body SA values, the 
default SA values are 5000 cm2 and 5800 cm2 (Table D-7). For children, the default 
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Table 0-6 

Surface Area Exposed to Surface Water for Waders (Child) 

Estimated Surface Area (cm2) 
Mean Percentage (010) of Whole Body Surface Area 95th Percentile (Mean % Whole Body SA x Whole Body SA) 

Age Hands1 Lower Legs2 Feet1 

1<2 5.68 12.8 6.27 

2<3 5.3 12.8 7.07 

3<4 6.07 12.8 7.21 

4<5 5.7 12.8 7.29 

5<6 5.7 12.8 7.29 

6<7 4.71 12.8 6.9 

Mean (Age 1 thru Ei) 5.5 12.8 7.0 

1 USEPA, 1989. Exposure Factors Handbook. EPAl6OOI8-89/043 (Table 4-3) 
2 USEPA, 1989. Exposure Factors Handbook. EPAl6OOI8-89/043 (Table 4-2) 

Whole Body Surface Area3 

(cm2) Hands1 

46104 346.7 

6820 361.5 

7640 463.7 

8450 481.7 

9180 523.3 

10600 499.3 

8132 449.4 

The percent of whole body surface area for the lower legs is taken from table 4-2 (adults) because no value for children is reported. 
3 USEPA, 1989. Exposure Factors Handbook. EPAl600/8-89/043 (Table 4B-3) 
4 See Table 0-3. 

(' 

Lower Legs2 Feet1 

781.3 382.7 

873.0 482.2 

977.9 550.8 

1081.6 616.0 

1175.0 669.2 

1356.8 731.4 

1040.9 569.6 

Estimated SA for Hands, 
Lower Legs, and Feet 

Ages 1 thru 6 

(cm2) 

1510.7 

I 1716.6 

1992.5 

2179.3 

2367.5 

2587.5 

2060.0 



Age Range 

1 thru 6 

2thru8 

6 thru 16 

18 thru 41 

1 thru 30 

1 See Table 0-3. 

Table D-6 

Summary of Age Adjusted, Bodywelght-Normallzed 

Surface Area Exposed While Wading 1 

Duration of Exposure to Water Sum of terms for Average Case 
(50th Percentile) 

(Wading) (area x durationlbodyweight) 

(cm2-yr/kg) 

6 years 662.8 

6 years 637.8 

11 years 922.6 

24 years 1746.7 

30 years 2409.5 

D-17 

Sum of Terms for 
Reasonable Maximum Exposure 

(95th Percentile) 
(area x duration/bodyweight) 

(cm2-yr/kg) 

766.7 

743.8 

1136.3 

2008.7 

2775.4 



TableD-7 

Exposure Parameters for Dermal Contact WIth Soli 

Tot.1 Surface Area (cm2) SA Avall.ble for Soli Contact (cm') Body Weight (kg: o.rlvatlon of DAav.nt 

1.25 x Total Surface Aroa) (00M abeorbed I unH aro_ I ovont) 

Mol. Mal. M_lo M_lo M.lo Fornal. Average of 

Ago 50th Porcontll.' 85th Perc.ntlle' 50th Porcontllo 85th P.rcontile 50th Porcontllo' 50th Porcontll.' Malo and Fomalo 50th Porcontll. 85th Porcontll. 

1<2' 5398 6104 1350 1526 11.5 10.5 11 122.7 138.7 

2<3 6030 6820 1508 1705 13.4 12.6 13 116.0 131.2 

3<4 6640 7640 1660 1910 15.3 14.6 14.95 111.0 127.8 

4<5 7310 8450 1828 2113 17.4 16.4 16.9 108.1 125.0 

5<6 7930 9180 1983 2295 19.3 18.8 19.05 104.1 120.5 

6<7 8660 10600· 2165 2650 21.9 21 21.45 100.9 123.5 

7<8 9360 11100 2340 2775 24.4 23.5 23.95 97.7 115.9 

8<9 10000 12400 2500 3100 27.3 27.3 27.3 91.6 113.6 

9<10 10700 12900 2675 3225 29.7 29.6 29.65 90.2 108.8 
o , 
-"' 
(Xl 10<11 11800 14800 2950 3700 34.5 34.3 34.4 85.8 107.6 

11<12 12300 16000 3075 4000 36.4 40 38.2 80.5 104.7 

12<13 13400 17600 3350 4400 42.1 45.2 43.65 76.7 100.8 

13<14 14700 18100 3675 4525 47.7 48.6 48.15 76.3 94.0 

14<15 16100 19100 4025 4775 55.5 52.8 54.15 74.3 88.2 

15<16 17000 20200 4250 5050 60.2 53.9 57.05 7<4.5 88.5 

16<17 17600 21600 4400 5400 63.6 55.3 59.45 74.0 90.8 

17<18 18000 20900 4500 5225 65.7 58.3 62 72.6 84.3 

18<75 20000 23000 5000 5750 75.9 61.5 68.7 72.8 83.7 

1 USEPA. 1989. Exposlre Factors Han<l>ook. EPAI600lB-891043 (Table 4B-3) Child - 6 years old (Sum ages 1<7) 662.8 766.7 
2 USEPA. 1989. Exposlre Factors Han<l>ook. EPAI600IB-89I043 (Table 5A-3) 
, SAs based on ecpMIUon SA; K X BW:JJ3). Child from 2 to 8 years (Sum ages 2<8) 637.8 743.8 

K calcUated from age 2<3 data. 
Child from 6 to 16 years (Sum ages 6<17) 922.6 1136.3 

Adult - 2.04 years old (18<75 multiplied by 2.04) 1746.7 2008.7 

Adult - 30 years old ISum Chlld+ Adult) 2409.5 2775.4 



values for each age group would be equal to 25 percent of the 50th percentile and 
95 th percentile whole body SA values. Estimated bodyweights are the average of 
the 50th percentile female and male weights (Table D-7). 

Values of 

for commonly used age ranges are presented in Table D-8. 
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Age Range 

1thru6 

2thru8 

6 thru 16 

18 thru 41 

1 thru 30 

1 See Table D-7. 

Table 0-8 

Summary of Age Adjusted, Bodywelght-Normallzed 
Surface Area Exposed to Soll1 

Duration of Exposure to Soli Sum of terms for Average Case 
(50th Percentile) 

(area x durationlbodyweight) 

(cm2-yr/kg) 

6 years 662.8 

6 years 637.8 

11 years 922.6 

24 years 1746.7 

30 years 2409.5 

0-20 

Sum of Terms for 
Reasonable Maximum Exposure 

(95th Percentile) 
(area x duration/bodyweight) 

(cm2-yr/kg) 

766.7 

743.8 

1136.3 

2008.7 

2775.4 
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Acenaphthene. Acenaphthene is a member of the polycyclic aromatic hydrocarbons 
(PAR) class of organic compounds. Unlike a number of PARs, which have no known 
use, acenaphthene has a use in the manufacture of plastics, and as an insecticide 
and fungicide. Toxicological data are extremely limited for acenaphthene. 
However, as a two ring PAR, acenaphthene isa closer structural analog to 
naphthalene than it is to multi-ring PARs such as benzo(a)pyrene, chrysene, or 
phenanthrene. Therefore, toxicities induced by acenaphthene may be similar to 
those induced by naphthalene. PARs as a class of compounds are absorbed by 
inhalation, oral, and dermal routes, and have been associated with atherosclero
sis, cancer, and reproductive effects in humans and animals. However, 
mutagenicity and cancer tests for acenaphthene were negative. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons. U.S. Public Health Service. 

International Agency for Research on Cancer, 1983. Monograph on the evaluation 
of carcinogenic risk of chemicals to man: polynuclear aromatic hydrocarbons. 
32:33-43. 

USEPA, 1981. An exposure and risk assessment for acenaphthene. USEPA Contract 
No. 68-01-6017. Office of Water Regulations and Standards, Washington, D.C. 

Acenaphthylene. Acenaphthylene is a member of the polycyclic aromatic 
hydrocarbons (PAR) class of compounds which contain two or more aromatic rings. 
Both natural and anthropogenic sources contribute to the ubiquitous distribution 
of PARs in the environment. Acenaphthylene is product of catalytic degradation 
of acenaphthene, and has no known use. Toxicological data are extremely limited 
for acenaphthylene. However, as a two ring PAR, a~enaphthylene is a closer 
structural analog to naphthalene than it is to multi-ring PARs such as 
benzo(a)pyrene, chrysene, or phenanthrene. Therefore, toxicities induced by 
acenaphthylene may be similar to those induced by naphthalene. PARs as a class 
of compounds are absorbed by inhalation, oral, and dermal routes, and have been 
associated with atherosclerosis, cancer, and reproductive effects in humans and 
animals. The USEPA has classified acenaphthylene asa class D carcinogen, not 
classifiable regarding carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1993. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons - Draft. U. S. Public Health Service. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Acetone. Acetone is found both naturally in the environment, resulting from the 
breakdown of fat in the body, and is also used as a solvent in manufacturing 
plastics, fibers, drugs, and other pharmaceuticals. Workers, occupationally 
exposed to acetone, complained of respiratory tract and eye irritation. At higher 
doses, workers reported headaches, feelings of light-headedness and confusion. 
The USEPA toxicity value for acetone is based on changes in liver weight and 
kidney toxicity observed in rats. Information on the carcinogenicity of acetone 
is inadequate to classify it as carcinogenic. 
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References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1993. Toxicological 
Profile for Acetone. U.S. Public Health Service. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8% 
of the earth's crust. Higher soil concentrations are associated with industries 
which burn coal, and aluminum mining and smelting. Human exposures to aluminum 
may occur through ingestion of foods grown in soil that contains aluminum and use 
of antacids, antiperspirants, and other drug store items. Aluminum in 
antiperspirants can cause skin rashes in some people. Factory workers who inhale 
large amounts of aluminum dust may develop lung problems. Aluminum has caused 
lower birth weights in some animals. Studies have shown that aluminum accumulates 
in the brains of people with Alzheimer's disease. However, any causal link 
between aluminum exposure and this disease is yet to be demonstrated. Both human 
epidemiological studies and animal experiments strongly suggests that aluminum 
is not a carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Aluminum; U.S. Public Health Service. 

Anthracene. Anthracene is a member of the polycyclic aromatic hydrocarbons (PAR) 
class of compounds which contain two or more aromatic rings. Both natural and 
anthropogenic sources contribute to the ubiquitous distribution of PARs in the 
environment. Anthracene is produced commercially by recovery from coal tar 
distillation. It used as an intermediate in dye production, in smoke screens, 
scintillation counter crystals, and in the synthesis of chemotherapeutic agents. 
Gastrointestinal toxicity in humans has been associated with ingestion of 
anthracene, however no definitive conclusions can be drawn because study 
limitations. Anthracene tested negative for carcinogenicity when applied dermally 
to laboratory animals. USEPA classifies the compound as a D carcinogen, 
inadequate evidence of carcinogenicity. 

References: 
Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Agency for Toxic Substances and Disease Registry (ATSDR), 1993. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons - Draft. U. S. Public Health Service. 

Antimony. Antimony enters the environment during the mining and processing of 
its ores and other related compounds. Small amounts of antimony are also released 
into the environment by incinerators and coal burning power plants. Antimony will 
strongly adhere to soil which contains iron, manganese, or aluminum. Antimony 
was used for medicinal purposes to treat people infected with parasites. However, 
chronic exposure can cause eye, skin, and lung irritation, as well as heart 
problems, vomiting and diarrhea. The oral RfD, based on an oral drinking water 
study in rats, showed changes in glucose and cholesterol metabolism. -Antimony 
has not been evaluated by the USEPA for evidence of human carcinogenic potential. 
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References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. Toxicological 
Profile for Antimony. U.S. Public Health Service. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Arsenic. The principle use of arsenic is in products used for wood preservation. 
It is also used in the manufacture of insecticides, herbicides, a1gicides, with 
smaller amounts used in the production glass and nonferrous alloys. Arsenic is 
an irritant of the skin, mucous membranes, and gastrointestinal tract. Symptoms 
of acute toxicity include vomiting, diarrhea, convulsions, and a severe drop in 
blood pressure. Subchronic effects include hyperpigmentation, sensory-motor 
polyneuropathy, persistent headache, and lethargy. Chronic oral exposure has 
caused skin lesions, peripheral vascular disease, and peripheral neuropathy. The 
USEPA has classified arsenic in Group A, human carcinogen, based on increased 
incidence of lung cancer in occupational studies. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. Toxicological 
Profile for Arsenic. U.S. Public Health Service. 

Barium. Barium is used in paints, .soap, paper, rubber, and in the manufacture 
of glass. Some compounds of barium have been used as insecticides. Acute 
exposure to barium through ingestion can cause gastroenteritis, muscular 
paralysis, as well as cardiovascular effects. Chronic inhalation of barium 
containing dust can cause a reversible, benign pneumoconiosis. There is no 
evidence for carcinogenicity for barium. 

References: 
Amdur, Mary O. , John Dou11 , Curtis D. Klaassen (Eds) , 1991. Toxicology: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

Benzene. Benzene is a common industrial solvent which is used in paints, 
plastics, rubber, and in the manufacture of detergents and pharmaceuticals. It 
is also a component of gasoline. Several epidemiological. studies provide 
sufficient evidence of a causal relationship between benzene exposure and leukemia 
in humans. Benzene is a known inducer. of aplastic anemia in humans, with a latency 
period of up to 10 years. It .reduces the number of white blood cells and other 
blood components, which may progress to a reduction. in all blood cell types. 
Exposure to high concentrations of benzene in the air causes Central Nervous 
System (CNS) depression and cardiovascular effects. Benzene has been reported 
to cause subjective symptoms (e.g., headache and nausea). Accordingly, benzene 
has been classified as a Group A carcinogen by the USEPA. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Benzene. U.S. Public Health Service. 

Benzo(a)anthracene. Benzo(a)anthracene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. 
Both natural and anthropogenic sources contribute to the ubiquitous distribution 
of PAHs in the environment. They occur naturally in coal tar, crude oil, and is 
formed from incomplete combustion of organic material. Benzo(a)anthracene is a 
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product of pyrolysis in tobacco smoke. It has produced skin tumors in laboratory 
animals after a dermal application. Although there are no human data that 
specifically link exposure to benzo (a) anthracene to human cancers, benzo (a)anthra
cene is a component of mixtures that have been associated with human cancer. As 
such, benzo(a)anthracene has been classified by EPA as a B2, probable human 
carcinogen. 

References: 
Clayton, George D. and Florence E. Clayton, (Eds). 1981. Patty's Industrial 
Hygiene and Toxicology, 3rd Revised Edition; John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Benzo(a)pyrene. Benzo(a)pyrene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. 
Both natural and anthropogenic sources contribute to the ubiquitous distribution 
of PAHs in the environment. They occur naturally in coal tar, crude oil, and is 
formed from incomplete combustion of organic material. Human data demonstrating 
a causal relationship linking benzo(a)pyrene to carcinogenicity are lacking. 
However, multiple animal studies in many species demonstrate benzo(a)pyrene to 
be carcinogenic following administration by a variety of routes. The mechanism 
through which benzo(a)pyrene elicits its carcinogenic potential is well 
understood. Benzo(a)pyrene has produced positive results in numerous genotoxicity 
assays. Benzo(a)pyrene has been classified by the EPA as a B2, probable human 
carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons. U.S. Public Health Service. 

Clayton, George D. and Florence E. Clayton, editors, 1981. Patty's Industrial 
Hygiene and Toxicology, 3rd Revised Edition; John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Benzo(b)fluoranthene. Benzo(b)fluoranthene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. 
Both natural and anthropogenic sources contribute to the ubiquitous distribution 
of PAHs in the environment. They occur naturally in coal tar, crude oil, and is 
formed from incomplete combustion of organic material. Although there are no 
human data that specifically link exposure to benzo (b) fluoranthene to human 
cancers, benzo (b) fluoranthene is a component of mixtures that have been associated 
wi th human cancer. Benzo (b) fluoranthene produced tumors in mice after lung 
implantation, intraperitoneal, or subcutaneous inj ection, and skin painting 
experiments. Benzo(b)fluoranthene has been classified as a B2, probable human 
carcinogen, by the USEPA. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1987 Toxicological 
Profile for Benzo(b)fluoranthene. U.S. Public Health Service. 
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Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons. U.S. Public Health Service. 

Benzo(g,h,i)perylene. Benzo(g,h,i)perylene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. 
Both natural and anthropogenic sources contribute to the ubiquitous distribution 
of PAHs in the environment. They occur naturally in coal tar, crude oil, and is 
formed from incomplete combustion of organic material. There is no available data 
regarding human exposures. There is inadequate animal data from lung implant, 
skin-painting and subcutaneous injection bioassays to! determine specific health 
effects of benzo(g, h, i)perylene. However, it tested negative for carcinogenicity 
when applied dermally to laboratory animals. The USEPA has classified 
benzo(g,h,i)perylene as a class D carcinogen, not classifiable regarding 
carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons. U.S. Public Health Service. 

Benzo(k)fluoranthene. Benzo (k) fluoranthene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. 
Both natural and anthropogenic sources contribute to the ubiquitous distribution 
of PAHs in the environment. They occur naturally in coal tar, crude oil, and is 
formed from incomplete combustion of organic material. Although there are no 
human data that specifically link exposure to benzo (k) fluoranthene to human 
cancers, benzo (k) fluoranthene is a component of mixtures that have been associated 
with human cancer. These include coal tar, soot, coke oven emissions and 
cigarette smoke. Benzo(k)fluoranthene produced tumors after lung implantation 
in mice and when administered with a promoting agent in skin-painting studies. 
Benzo (k) fluoranthene has been classified by EPA as a B2, probable human 
carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons. U.S. Public Health Service. 

Beryllium. Atmospheric beryllium is derived primarily from the combustion of 
coal. It eventually deposits in soil and sediment where it is retained in its 
insoluble form, beryllium oxide. When airborne, the lung is the primary target 
organ of beryllium toxicity via the inhalation pathway. Exposure to beryllium 
causes granuloma formation similar to sarcoidosis and miliary tuberculosis. 
Multi-system involvement includes lymph nodes, spleen, liver, heart, kidney, and 
bone. It is also a dermal sensitizer and a primary skin irritant that produces 
contact dermatitis, skin granulomas, and ulcers. Beryllium has been classified 
as a B2, probable human carcinogen. 

References: 
United States Environmental Protection Agency (USEPA), 1987. "Health Assessment 
Document for Beryllium"; Office of Health and Environmental Assessment; 
USEPA/600/8-84/026F; November 1987. 

Bis(2-ethylhexyl)phthalate (DEHP). DEHP is used industrially as a plasticizer 
for resins and is found in many plastic materials as it makes them more flexible. 
It is also used in manufacturing organic pump fluids in electrical capacitors. 
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Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea, 
and diarrhea. Chronic exposure of laboratory animals to DEHP indicate that the 
target organs are the liver, causing morphological and biochemical changes, as 
well as the testes, producing damage to the seminiferous tubules. DEHP has 
produced developmental and reproductive effects in laboratory animals including 
spina bifida and reduced fertility. DEHP has been shown to cause a dose-related 
increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP 
as a B2, probable human carcinogen. 

References: 
Agency for Toxic Substances and Disease 
Profile for Di(2-ethylhexyl)phthalate. 

Registry (ATSDR), 1991. Toxicological 
U.S. Public Health Service. 

Cadmium. Cadmium is commonly used in electroplating and galvanizing due to its 
non-corrosive properties. It is a local respiratory tract irritant following 
exposure to cadmium dust or fumes. Acute exposure to cadmium dust/fumes may 
produce an acute chemical pneumonitis. Acute, oral exposure to cadmium results 
in nausea, vomiting, salivation, abdominal pain, cramps, and diarrhea. Chronic 
exposure to cadmium results in osteomalacia and osteoporosis (Itai-Itai disease) 
secondary to renal damage. The USEPA has classified cadmium as a Bl carcinogen 
via inhalation based on epidemiological data from Japan and China. 

References: 
Amdur, Mary 0., John Doull, Curtis D. Klaassen (Eds) , 1991. Toxicology: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Calcium. 

Chromium. Chromium has been used in plating for corrosion resistance and 
decorative purposes, in the manufacture of alloys, and in printing, dying, and 
photography. The toxicity of chromium depends upon its valence state. Hexavalent 
chromium is more toxic via inhalation than trivalent chromium. The effects of 
inhalation exposure to hexavalent chromium include ulcers of the upper respiratory 
tract, nasal inflammation, perforation of the nasal septa and lung cancer. Most 
trivalent chromium compounds are inactive in short-term genotoxicity assays. 
Trivalent chromium compounds have not been found to be carcinogenic by any route 
of exposure. There is epidemiological evidence of an association between 
chromium and lung cancer. The USEPA has classified hexavalent chromium as an A, 
human carcinogen, by the inhalation route. 

References: 
Amdur, Mary 0., John Doull, Curtis D. Klaassen (Eds) , 1991. Toxicology: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Chrysene. Chrysene is one of the polycyclic aromatic hydrocarbons (PAR) compounds 
which are formed during the combustion of organic material. Although there are 
no human data that specifically link exposure to chrysene to human cancers, 
chrysene is a component of mixtures that have been associated with human cancer. 
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These include coal tar, soots, coke oven emissions and cigarette smoke. Chrysene 
has produced papillomas and carcinomas in mice dermally exposed to chrysene. 
Chrysene has been classified as a B2, probable human carcinogen, due to its 
similarities with other carcinogenic PARs and available experimental evidence. 

References: 
Agency for Toxic Substances and Disease Registry 
Profile for Polycyclic Aromatic Hydrocarbons. 
October, 1989. 

(ATSDR), 1989. Toxicological 
U.S. Public Health Service, 

Dibenz(a,h)anthracene. Dibenz(a,h)anthracene is a member of the polycyclic 
aromatic hydrocarbons (PAR) class of compounds which contain two or more aromatic 
rings. Both natural and anthropogenic sources contribute to the ubiquitous 
distribution of PARs in the environment. The primary source of atmospheric PARs 
is incomplete combustion of wood and fuel. Human data demonstrating a causal 
relationship linking dibenz(a,h)anthracene to carcinogenicity are lacking. 
However, chronic exposure of mice to dibenz(a,h)anthracene demonstrated a dose
response relationship for skin tumors. Dihenz (a, h) anthracene has been classified 
as a B2, probable human carcinogen, by the USEPA. 

References: 
Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Agency for Toxic Substances and Disease Registry (ATSDR), 1993. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons - Draft. U. S. Public Health Service. 

Dibenzofuran. Dibenzofuran is an unsubstituted organic compound that contains 
two benzene rings fused to a central furan ring. Dibenzofuran is a manmade 
chemical which may be introduced into the environment a? a contaminant of commonly 
used pesticides (e.g., 2,4,S-T). Extensive toxicological information exists on 
the chlorinated species of dibenzofurans (ch1orodibenzofurans), but minimal 
information is available concerning the unsubstituted parent molecule. 
Dibenzofuran, with no chlorine substituent, is believed to have minimal toxicity 
compared to the chlorinated forms due to its lack of solubility and biological 
activity. Dibenzofuran is not mutagenic, with or without metabolic activation, 
in several in vitro mutagenicity tests. There are no data on the possible 
carcinogenicity of dibenzofuran alone in animals or humans. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1993. "Toxicological 
Profile for Chlorodibenzofurans"; Agency for Toxic Subs.tances and Disease 
Registry, U.S. Public Health Service, February 1993. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

1.2-Dichloroethylene. 1,2-Dichloroethylene (total) (1,2-DCE) has had limited 
industrial usage in the United States because of its flammability. At one time 
it was used as a. general anesthetic. Acute human exposure to 1,2-DCE has produced 
irritation of the skin and mucous membranes, vertigo, and nausea. 1, 2-DCE 
produces CNS depression, na.rcosis, and irritation in laboratory animals. Chronic 
exposure studies in mice identify the liver and possibly the immune system as 
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sensitive target organs. 1, 2-dich1oroethene has not been classified by the USEPA 
for carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological 
Profile for 1, 2-Dich1oroethene"; Agency for Toxic Substances and Disease Registry, 
U.S. Public Health Service, October, 1989. 

2! 4-Dimethylphenol. 2, 4-Dimethy1pheno1 is a naturally occurring compound, derived 
from the cresol fraction of petroleum or coal tars. Currently there are no direct 
commercial applications for 2, 4-dimethy1pheno1, however it is used in the 
manufacture of phenolic antioxidants, disinfectants, solvents, pharmaceuticals, 
insecticides, plasticizers, rubber chemicals, polyphenylene oxide, wetting agents 
and dyestuffs. Exposure will most likely occur through contamination of 
groundwater. Oral LDso values were 809 and 3200 mg/kg for mice and rats, 
respectively. No long term studies of 2,4-dimethy1phenol have been conducted, 
however animals doses with the 2,6- and 3,4- isomers exhibited depressed body 
weight gain, changes in organ to body weight ratios and cellular changes in the 
liver. The oral reference dose of 2E-02 mg/kg/day (uncertainty factor of 3000) 
is based on adverse clinical signs in mice. USEPA weight of evidence category 
for 2,4-dimethy1pheno1 is D, inadequate evidence of carcinogenicity. 

References: 
The Installation Restoration Program Toxicology Guide, 1989. 2, 4-Dimethy1pheno1. 
The Installation Restoration Program Toxicology Guide, Volume 2. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Fluoranthene. F1uoranthene is a member of the polycyclic aromatic hydrocarbons 
(PAH) class of compounds which contain two or more aromatic rings. Both natural 
and anthropogenic sources contribute to the ubiquitous distribution of PAHs in 
the environment. The primary source of atmospheric PAHs is incomplete combustion 
of wood and fuel. F1uoranthene is used as a lining material to protect the 
interior of steel and ductile-iron drinking water pipes and storage tanks. No 
data regarding human exposure are available, and animal data suggest that 
f1uoranthene is not carcinogenic. F1uoranthene has been classified by EPA as a 
D carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons. U.S. Public Health Service. 

Fluorene. Fluorene is a member of the polycyclic aromatic hydrocarbons (PAH) 
class of compounds which contain two or more aromatic rings. Both natural and 
anthropogenic sources contribute to the ubiquitous distribution of PAHs in the 
environment. The primary source of atmospheric PAHs is incomplete combustion of 
wood and fuel. Fluorene is used as chemical intermediate in many chemical 
processes and in the formation of po1yradica1s. There is no available data 
regarding human exposures. There is inadequate animal data to determine specific 
health effects of fluorene. Fluorene tested negative for carcinogenicity in mice, 
however the reliability of the information is not known. There is inadequate 
evidence of carcinogenicity (USEPA classifies the compound as a D carcinogen). 
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References: 
Integrated Risk Information System (IRIS), 1993. UJited States Environmental 
Protection Agency_ 

Agency for Toxic Substances and Disease Registry (ATSDR), 1993. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons - Draft. U. S. Public Health Service. 

alpha-Hexachlorocyclohexane. Technical-grade hexachlorocyclohexane (HCH), a 
mixture of several chemical forms of HCH, typically c~ntains about 40-45% gamma
HCH (",(-HCH), 18-22% alpha-HCH (a-HCH), 4% beta-HCH (8-HCH), and 20-22% de1ta-HCH 
(5-HCH). It was once used as an insecticide, however it is no longer available 
for use in the United States. The possible human health effects associated with 
exposure to HCH are adverse hepatic, and reproductive: effects. The significance 
of renal and immunological effects in humans exposed to HCH are questionable. 
There is no evidence regarding the presence or absence of carcinogenic effects 
in humans following exposure by any route. a-HCH has been shown to be a liver 
carcinogen in mice and rats. It is classified by the USEPA as a B2 or probable 
carcinogen. Carcinogenic. toxicity factors are based on liver tumors in mice 
following dietary exposure .. 

References: 
Agency for Toxic Substances and Disease Registry, 1992. Toxicological Profile 
for Alpha-, Beta-, Gamma-, and Delta- Hexachlorocyclohexane - Draft. U. S. Public 
Health Service. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

beta-Hexachlorocvclohexane. Technical- grade hexachlorocyclohexane (HCH), a 
mixture of several chemical forms of HCH, typically contains about 40-45% gamma
HCH (",(-HCH), 18-22% alpha-HCH (a-HCH), 4% beta-HCH (~-HCH), and 20-22% delta-HCH 
(5-HCH). It was once used as an insecticide, however is no longer available for 
use in the United States. The possible human health effects associated with 
exposure to HCH are adverse hematological, hepatic, neurological, and reproductive 
effects. The significance of renal and immunological effects in humans exposed 
to HCH are questionable. There is no evidence regarding the presence or absence 
of carcinogenic effects in humans following exposure by any route. ~-HCH has been 
shown to be a liver carcinogen in mice and rats. ~-HCH is classified by the USEPA 
as a C, or possible, carcinogen. Carcinogenic toxicity factors are based on liver 
tumors in mice following dietary exposure. 

References: 
Agency for Toxic Substances and Disease Registry, 1992 Toxicological Profile for 
Alpha-, Beta-, Gamma-, and Delta- Hexachlorocyclohexane - Draft. U.S. Public 
Health Service. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

2-Hexanone. 2-Hexanone is a naturally occurring compound that has been detected 
in blue cheese, nectarines, raw chicken breast and poultry manure. In industry, 
2-hexanone is used as a medium-evaporating solvent for nitrocellulose, acrylates, 
vinyl and alkyl coatings. Exposure of the general population may occur through 
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in the ingestion of natural or processed foods, where the compound occurs 
naturally, and through inhalation of vapors from commercial coatings. In humans, 
acute inhalation exposure caused irritation to the eyes and nose .. Neurotoxic 
effects, characterized by the development of peripheral neuropathy, were seen 
following subchronic exposure to 2-hexanone. Testicular atrophy was observed in 
rats following a ten week oral exposure. Methyl ethyl ketone can potentiate the 
neurotoxicity of methyl butyl ketone. The USEPA has classified 2-hexanone as a 
class D carcinogen, not classifiable regarding carcinogenicity. 

References: 
USEPA, 1990. Health and Environmental Effects Document for 2-Hexanone - Draft. 
Prepared by: Environmental Criteria and Assessment Office. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Indeno(l,2,3-cd)pyrene. Indeno(1,2,3-cd)pyrene is a member of the polycyclic 
aromatic hydrocarbons (PAH) class of compounds which contain two or more aromatic 
rings. Both natural and anthropogenic sources contribute to the ubiquitous 
distribution of PAHs in the environment. The primary source of atmospheric PAHs 
is incomplete combustion of wood and fuel. Animal data suggest that dermal 
application indeno(l, 2, 3-cd)pyrene does not result in skin tumors, however it does 
exhibit a dose-response relationship as skin tumor initiator. Indeno(1,2,3-
cd)pyrene is classified by the USEPA as a B2, or probable carcinogen. 

References: 
Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Agency for Toxic Substances and Disease Registry (ATSDR), 1993. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons - Draft. U. S. Public Health Service. 

Iron. Iron is a naturally occurring element which is essential to the biological 
functions of living systems. Acute iron toxicity may occur after ingestion of 
more than 0.5 g of iron or 2.5 g of ferrous sulfate. Clinical signs of this 
condition include bloody vomitus, due to ulceration of the gastrointestinal tract, 
signs of shock, metabolic acidosis, liver damage and coagulation defects The 
mechanism of the toxicity is thought to begin with acute mucosal cell damage, 
absorption of the ferrous ions directly into circulation, which causes capillary 
endothelial cell damage in liver. Chronic iron overload may be characterized by 
disturbances in liver function, diabetes mellitus and even endocrine disturbances, 
and cardiovascular effects. There is inadequate evidence of carcinogenicity 
(USEPA classifies the compound as a D carcinogen). 

References: 
Goyer, R.A. 1991. Toxic effects of metals. In: Casarett and Doull' s Toxicology: 
The Basic Science of Poisons, Fourth Edition. Eds: M.O.Amdur, J.Doull, and 
C.D.Klaassen. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 
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Lead. Lead is used as a component in storage batteries and was widely used in 
gasoline and paints. It is the most ubiquitous toxic metal in the environment. 
The most serious effects of chronic exposure are encephalopathy, renal damage, 
and changes in the hematopoietic syste~ which is the most sensitive indicator of 
lead exposure. Peripheral nerve dysfunction is observed in adults at blood lead 
levels of 30 to 50 ~g/dl-b100d. The nervous systems' of children are reported to 
be affected at levels of 15 5 ~g/dl-b100d (Benignus and others, 1981). Chronic 
lead exposure by workers through inhalation has resulted in statistically 
significant increases in tumors. Oral exposures of lead salts in animals has been 
shown to increase tumor formation. 

References: 
Amdur, Mary 0., John Dou11 , Curtis D. Klaassen, (Eds) , 1991. Toxicology: The 
Basic Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

Benignus, V.A., Otto, D.A., Muller, K.E., Seiple, K.J., 1981. 
and Body Lead Burden on CNS Function in Young Children. 
Electroencephalograph. C1in. Neurophysio1. 52:240-248. 

"Effects of Age 
II: EEG Spectra." 

Magnesium. Magnesium is an essential nutrient whose deficiency causes 
neuromuscular irritability, calcification, and cardiac and renal damage. Many 
commonly used antacids or cathartics contain magnesium, as magnesium citrate, 
oxide, sulfate, hydroxide, or carbonate. The hydroxide of magnesium, milk of 
magnesium, is used universally as an antidote for poisoning. Magnesium toxicity 
is rare in the absence of renal failure since the kidney excretes moderate 
excesses of magnesium. Industrial inhalation exposure of magnesium oxide may 
result in conjunctivitis, nasal catarrh, and discolored sputum. However, 
increases in serum magnesium two times normal level, was accompanied by calcium 
increases, failed to. produce ill effects. 

References: 
Goyer, R.A. 1991. Toxic effects of metals. In: Casarett and Dou11' s Toxicology: 
The Basic Science of Poisons, Fourth Edition. Eds: M.O.Amdur, J.Dou11, and 
C.D.K1aassen. 

Manganese. Manganese is a naturally occurring substance found in many types of 
rock. It does not generally occur in the environment as the pure metal, rather, 
it is found combined, with other chemicals such as sulfur, oxygen, and chlorine. 
Manganese· is mixed with ironto make various types of steel. Manganese is a 
component of some ceramics, pesticides, fertilizers, and in nutritional 
supplements. In small doses manganese is beneficial to human health. Manganese 
miners and steel workers exposed to elevated concentrations of manganese have 
evidenced mental and emotional disturbances, and slow and clumsy body movements. 
Target organs of manganese are the lung and CNS. When inhaled, manganese dust 
can also cause lung irritation. EPA has classified manganese as aD, not 
classifiable as to human carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. Toxicological 
Profile for Manganese. U.S. Public .Hea1th Service. 

Mercury. Mercury has been used in the past for medicinal purposes, however, 
occupational exposure to mercury can occur during mining, smelting, ch1ora1ka1i 
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production, and in the manufacturing of mercury containing products. There are 
three forms in which mercury can exist: elemental, inorganic, and organic. Its 
chemical form determines its toxicity . Metallic mercury causes behavioral effects 
and other nervous system damage. Inorganic mercury salts will produce kidney 
damage. Organic mercury compounds target the CNS. Most organic mercury compounds 
that contaminate the environment produce a toxic neuroencepha1opathy (pares the
sias, ataxia, spasticity, tremor, mental status changes, learning defects and 
neurasthenic symptoms). Some organic mercury compounds readily break down in the 
body to inorganic compounds and thus produce toxicity similar to that produced 
by organic mercury compounds. Some studies have indicated that mercury is 
genotoxic. It has not been classified as to carcinogenicity by the USEPA. 

References: 
Amdur, Marya., John Doull, CurtisD. Klaassen (Eds) , 1991. Toxicology: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

Methylene Chloride. Methylene chloride, (also known as dich1oromethane) is used 
as a solvent, paint stripper, and is component of pesticides and other aerosol 
products. Acute exposure to methylene chloride can cause nose, eyes, and throat 
irritation via inhalation. Chronic exposure to methylene chloride can cause CNS 
effects include irritability, nausea, and headaches. The primary targets of this 
chemical are the liver and the CNS. A USEPA assessment of one study concluded 
that methylene chloride ingested in drinking water by mice was associated with 
significant increases in liver carcinoma. It has classified it as a B2, probable 
human carcinogen. 

References: 
Agency for Toxic Substances and 
Profile for Methylene Chloride. 

Disease Registry (ATSDR), 1989. Toxicological 
U.S. Public Health Service. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

2-Methylnaphthalene. 2-Methy1naphtha1ene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of organic compounds, and is used in the synthesis of 
chemicals such as insecticides. Toxicological data on 2-methy1naphtha1ene is 
extremely limited. However, based on its structural similarity to naphthalene, 
it is likely to be metabolized through a similar process, and therefore is 
expected to exert effects similar to those induced by naphthalene. Humans can 
absorb naphthalene via the inhalation, oral, and dermal routes. Evidence from 
human and animal studies suggests that naphthalene is metabolized by the P450 
mixed function oxidase system to form metabolites that exert toxic effects. The 
primary target organ for naphthalene metabolites in humans is the red blood cell. 
Various types and severities of anemias resulting from erythrocyte hemolysis have 
been documented in humans and animals exposed to naphthalene. Some evidence also 
suggests that naphthalene metabolites can induce cataracts in humans and animals. 
No studies were located investigating genotoxicity or cancer in humans. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Naphthalene and 2-Methy1naphtha1ene. U.S. Public Health Service. 

2-Methylphenol/4-Methylphenol. 2-Methy1pheno1 and 4-methy1pheno1 are present in 
wood and tobacco smoke, crude oil, and coal tar. Anthropogenic sources include 
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disinfectants and deodorizers. Dermal contact with methy1pheno1s may cause a 
rash, skin irritation, or nephrotoxicity. Animal studies have indicated that 
exposure to methy1pheno1s causes nervous system effects including muscle twitching 
and loss of coordination. Some experiments suggest that methy1pheno1s may act 
as promoters of carcinogenicity. The USEPA has not classified methy1pheno1s as 
to carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. Toxicological 
Profile for Creoso1s. U.S. Public Health Service. 

Naphthalene. In the United States, naphthalene is used in the production of 
phthalic anhydride, carbaryl (an insecticide), tanning agents, moth repellents, 
and surfactants. Humans can absorb naphthalene via the inhalation, oral, and 
dermal routes. Evidence from human and animal studies suggests that naphthalene 
is metabolized by the P450 mixed function oxidase system to form metabolites that 
exert toxic effects. The primary target organ for naphthalene metabolites in 
humans is the red blood cell. Various types and severities of anemias resulting 
from erythrocyte hemolysis have been documented in humans and animals exposed to 
naphthalene. Some evidence also suggests that naphthalene metabolites can induce 
cataracts in humans and animals. There is inadequate evidence of carcinogenicity 
(USEPA classifies the compound as a D carcinogen). 

References: 
Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Naphthalene and 2-Methy1naphthalene. U.S. Public Health Service. 

Phenanthrene. Phenanthrene is a member of the polycyclic aromatic hydrocarbons 
(PAH) class of compounds which contain two or more aromatic rings. Both natural 
and anthropogenic sources contribute to the ubiquitous distribution of PAHs in 
the environment. Phenanthrene is used in the manufacture of dyestuffs and 
explosives, and in biological research. There is no available data regarding 
human exposures. There is inadequate animal data to determine specific health 
effects of phenanthrene. Phenanthrene tested negative for carcinogenicity in 
mice, however the reliability of the information is not known. There is 
inadequate evidence of carcinogenicity (USEPA classifies the compound as a D 
carcinogen). 

References: 
Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Agency for Toxic Substances and Disease Registry (ATSDR), 1993. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons - Draft. U. S Public Health Service. 

Polychlorinated Biphenyls (PCBs). PCBs were historfcally used in electrical 
capacitors and transformers due to their thermal stability and dielectric 
capability. There are many different aroc10rs (PCB congeners) whose toxicological 
properties vary according to the conger. Acute exposure to PCBs generally 
produces chloracne, eye irritation, gastrointestinal disturbances, and headaches. 
Chronic exposure to PCBs even at low levels can cause liver function changes in 
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humans. Animal studies have indicated that PCBs are teratogenic. PCBs have been 
classified as B2 carcinogens by the USEPA. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Selected PCBs. U.S. Public Health Service. 

Potassium. 

Pyrene. Pyrene is a member of the polycyclic aromatic hydrocarbons (PAH) class 
of compounds which contain two or more aromatic rings. Both natural and 
anthropogenic sources contribute to the ubiquitous distribution of PAHs in the 
environment. They occur naturally in coal tar, crude oil, and is formed from 
incomplete combustion of organic material. Pyrene is reported to be a skin 
irritant to humans. Rats administered pyrene exhibited blood chemistry changes, 
as well as liver and kidney damage. Pyrene was shown to be inactive as an 
initiating agent and thus has been classified as a D carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons. U.S. Public Health Service. 

Selenium. Selenium is a naturally occurring element which is essential to the 
biological functions of living systems. Selenium deficiency can cause 
cardiomyopathy and "white muscle disease," a form of nutritionally induced 
muscular dystrophy. The oral RfD is based on an epidemiological study of 
populations in China exposed to elevated dietary concentrations of selenium. 
The main symptoms of chronic selenosis are brittle hair and nails, skin lesions, 
and some neurological symptoms including peripheral anesthesias, pain, and 
hyperf1exia. Animal experiments have shown a loss of fertility and an increase 
in congenital defects. It has not been classified by the USEPA as to 
carcinogenicity as it is probably not a human carcinogen. 

References: 
Amdur, Mary 0., John Dou11, Curtis D. Klaassen (Eds) , 1991. Toxicology: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

Sodium. 

Tetrachloroethene (peE). PCE is used primarily in the dry cleaning industry, 
degreasing of metals, and as a chemical intermediate in the synthesis of 
fluorocarbons. PCE is a CNS depressant that causes headaches, blurred vision, 
1ightheadedness, nausea, vomiting, confusion, and loss of coordination. Long-term 
exposure in humans have caused effects such as short-term memory defects, ataxia, 
irritability, disorientation, and sleep disturbances. Effected organ systems in 
animal studies include the liver, kidney, eNS, and reproductive system. Oral 
exposure has produced liver cancer in mice, but not rats. A small study of 
laundry and dry cleaning workers revealed an increased risk for lung and cervical 
cancers. Tetrach10roethene has been classified as a B2, probable human 
carcinogen. 
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References: 
Clayton, George D. and Florence E. Clayton, (Eds) , 1981. Patty's Industrial 
Hygiene and Toxicology, 3rd Revised Edition; John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Thallium. Thallium is used as a catalyst, in certain alloys, optical lenses, 
jewelry, low temperature thermometers, semiconductors, dyes and pigments, and 
scintillation counters. It has also been used as a depilatory. Acute thallium 
toxicity in humans is characterized by gastrointestinal irritation, acute 
ascending paralysis and psychic disturbances. The estimated lethal dose is 8 to 
12 mg/kg. The signs of long-term systemic intake of thallium in humans are fatty 
infiltration and necrosis of the liver, nephritis, gastroenteritis, pulmonary 
edema, degenerative changes in the adrenals, degeneration of peripheral and 
central nervous system, alopecia,and in some cases, death. There is inadequate 
evidence of carcinogenicity (USEPA classifies the compound as a D carcinogen). 
The oral reference dose for· thallium, 8E-OS mg/kg/day, is based on no observable 
effects in rats. 

References: 
Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Goyer, R.A. 1991. Toxic effects of metals. In: Casarett and Doull' s Toxicology: 
The Basic Science of Poisons, Fourth Edition. Eds: M.O.Amdur, J.Doull, and 
C.D.Klaassen. 

Toluene. Toluene is a component of gasoline, paint, lacquers, adhesives, rubber, 
and printing ink. It is also used as a solvent and industrial degreaser. Acute 
and chronic exposures to humans of toluene vapor cause eye irritation, headache, 
nausea, and CNS effects in humans. Acute exposures to very high concentrations 
can cause narcosis. Similar toxic effects have been observed in both humans and 
animals. The major target organ in animals is the CNS, with effects produced 
including impaired motor abilities, narcosis, tremors, changes in levels of brain 
neurotransmitters, and morphological changes. Evidence from animal studies 
indicate that toluene is a developmental toxin. Toluene is not thought to be a 
human carcinogen and has been classified in group D. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological 
Profile for Toluene. U.S. Public Health Service. 

Trichloroethylene ('reE). TCE is used as an industrial solvent, in metal 
degreasing and extraction processes, in the dry-cleaning industry, as a diluent, 
in paints and adhesives, and in textile processing. Oral exposure to TCE has 
resulted in nervous system effects such as headache, nausea, facial numbness, and 
blurred vision. High-level, acute exposure to TCE through both the inhalation 
and ingestion routes has been shown to cause death in humans. Short term 
exposures have caused ataxia, sleep disturbances, and trigeminal neuropathy. The 
most common effect observed in animal studies has been liver enlargement. In
vitro mutagenicity tests have demonstrated weak positive responses. TCE has been 
shown to be carcinogenic in animals by a mechanism which is very similar to a 
potential human mechanism. Inhalation and oral exposure produced liver and lung 
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tumors in mice, and kidney adenocarcinomas and leukemia in rats. It is classified 
as a B2, probable human carcinogen. 

References: 
Clayton, George D. and Florence E. Clayton, (Eds) , 1981. Patty's Industrial 
Hygiene and Toxicology, 3rd Revised Edition; John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Vanadium. Vanadium is widely, but sparsely, distributed in the earth's crust and 
in the environment. It is invaluable as an alloying agent with steel; 
ferrovanadium alloys are used in high-stress applications such as bearings, jet 
engines, and cutting tools. Human and animal studies indicate that vanadium is 
readily absorbed from the lungs and poorly absorbed from the gastrointestinal 
tract. It distributes primarily to the bone and kidney. Vanadium is a 
respiratory irritant. Inhalation of vanadium dusts in both animals and 
occupationally-exposed workers induces mild to moderate respiratory irritation. 
The effects are reversible and subside when exposure is discontinued. No studies 
were located regarding cancer in humans or animals following inhalation, oral, 
or dermal exposures. However, vanadium has been found to induce DNA damage in 
human cell cultures, suggesting that vanadium may have the potential to be 
genotoxic to humans. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. Toxicological 
Profile for Vanadium. U.S. Public Health Service. 
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HUMAN HEALTH RISK ASSESSMENT SPREADSHEETS 
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DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CIDLD RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-l 

EXPOSURE PARAMETERS 

INGES'IDl FI 100%1 
FACI'OJI. AF 

SUJlFACE AIlEA SA age-specific 
ABS chemical specific 

FACI'OJI. CF 1.00E-06 
FACI'OJI. CF 1.00E-09 

BW 15 
WEIGHT BW age-specific 

unitless 

cm' 
unitless 
kg/mg 

kg/ug 

kg 

kg 

EF 350 days/year * 
ED 6 years 

EXPOSURE DURAnON ED age-specific 
SURFACE AIlEA [1) SAsoilladj 766 

DAeven chemical specific 
11ME 

CANCEJI. AT 

fOl" exp<MUl<' frequency are in eveID/yeor in the calcublion of the dermolly aboo<bed d.-. 

In estimoIing the dermally ablOl"bed dooe. COl" children age 6lbrough 16, the 1ime-weigUed, bodyweig1& normalized surface orea exposed ;. 

from surface area, exposure duration, and body weig1& fOl" each of II age perioda, age 6lbrough 16, per USEPA, 1992. 

1989. Expooure FIWtOn Handbook;EPAl600/8-89/043; May 1989. 

1991. Human Hedh Evaluation MlIIalaI, SupplemcJDI Guidance: "Standard Default Exposure FacWn"; OSWER Directive 928S.cHl3. 

19920. Dermal Expooure Asae .. mcm: Principle. and App!icati_; EPAl600/8-9110 lIB; Jamary 1992 and Dermal Expooure Appendix 

ABB Environmenlal Services, Inc. 

EQUATIONS 

CANCER R1S1l = INTAD (mglkc-"'y) x CANCER SLOPE FACl'OR (mctkI-<Ia1)-l 

HAZAJID QUCJI1ENT = INTAKE (mcIkg ..... y) I REFERENCE DOSE (mafkc-dq) 

INTAKE-INGESI'ION = CS x IR x·F{ x CF x EF x ED 

BW x AT x 365 "'latyr 

INTAKE-DERMAL = (DAewat x EF I AT x 365 ... ,s1y ..... ) x SAooiJIacij 

When. 

SAooIIIacij = SUM (SA x ED I BW) 

DAeveat = CS x AI' x ABS x CF 

Rev. 1194 



DIRECT CONTACT WITH AND INCIDEIlTAL INGFBTION OF SURFACE SOIL 
CHILD RFSIDEIlT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-l 
CARCINOGENIC EFFECTS 

[1] A nolative potency factor (RPF) baa been applied to oral cancer slope factor of carcinogenic PAR compound. in accordance with 
USEPA 'Provisional Guidance for Quantitive Risk Assessment of Polycyclic Aromatic Hydrocarbons' (July, 1993). 

[2] USEPA Region IV guidance specifies absorption factors of 1 % for organics and 0.1 % for inorganics (February 10, 1992). 
[3] Calculated from Oral CSFs. 
ND = No data available 

ABB Envipmmental Services, Inc. Rev. 1194 



DIRECT CONTACT WITH AND INCIDENfAL INGESTION OF SURFACE SOIL 
CIDLD RFSIDFNf 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-l 
NONCARCINOGE'UC ~TS 

[1] USEPA Region IV guidance opecifieo abootption factors of 1 % for organics and 0.1 % for inorganico (FebIWll)' 10, 1992). 
[2] CalcuIatod from Oral RfDo. 
ND = No data available 

ABB Environmental Serviceo, Inc. 

0.04 1 
0.06 

0.3 I 

0.04 1 
0.04 

0.04 I 

0.031 0.00007 
0.005 

0.14 I 

3.6E-05 0.01 
2.9E-05 0.01 
3.SE-05 0.01 
9.SE-06 0.01 

0.01 
0,01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

2.6E-04 1 0.01 
3.5E-05 0.01 

0.01 
3.9E-05 I 0.01 

0.01 
2.7E-04 0.01 
7.7E-02 0.01 
1.0E-03 0.001 

0.001 
0.001 

2.5E-03 I 0.001 I 
0.001 

0.01 

1.4E-07 0.04 3.5E-06 4.0E-05 
1.7E-07 0.0546 3.0E-06 3.2E-05 
1.4E-07 0.04 3.6E-06 4.1E-05 
2.SE-07 0.273 1.0E-06 l.1E-05 

9.9E-07 0.0364 2.7E-05 2.9E-04 
1.3E-07 0.0364 3.7E-06 3.9E-05 
4.9E-07 ND 
l.5E-07 0.04 3.7E-06 4.3E-05 
5.6E-07 ND 
7.7E-07 0.0273 2.SE-05 2.9E-04 
5.2E-07 0.000063 S.2E-03 S.6E-02 
4.SE-OS 0.00005 9.5E-04 2.0E-03 

3.4E-06 I 0.0056 I 6.0E-04 I 3.1E-03 

Rev. 1194 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
CHILD RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 1, SITE 5 
TABLEF-1 

EXPOSURE PARAMETERS 

CA cbcmical ~pecific 
Ilt 0.833 
BW 15 

EI' 16 
EF 350 
ED 6 
CF 0.001 

AT 70 
AT 6 

ADB Enviromnental Services, Inc. 

m'lkg 
mg/m' 

m'lhour 
kg 

hOUl'll/day 
dayo/ycar 

yem-s 
mglug 

EQUATIONS 

CANCER RISK = INTAKE tmcl1<c-du.1) x INHALATION CANCER SWPE FACTOR Imc~) -1 

'HAZARD QUorIENT = INTAKE (IIIIJkc-doi1) J INHALATION REFERENCE DOSE (mc"""""') 

INTAKE = CAxIRxETxEFxED 

I1W x AT x 365 tJa::ttiJr 

When. 

CA = C x CF x (lIPEF) 

Rev. 1194 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
CHILD RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 1, SITE 5 
TABLEF-1 
CARCINOGENIC EFFECTS 

ND = No data RTailable 

ABB Environmental Services, Inc. 

ug/kg 
ug/kg 

773.00 ug/kg 
424.00 ug/kg 
483.00 ug/kg 
171.00 ug/kg 
399.00 ug/kg 
424.00 ug/kg 

0.39 mg/kg 

9. 72E-09 
l.56E-08 
8.53E-09 
9.72E-09 
3.44E-09 
8.03E-09 
8. 53E-09 
7.85E-09 I 5.7E-I0 I 8.4 I 4.8E-09 

Rev. 1194 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
CHILD RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-2 
NONCARCINOGENIC EFFECTS 

ABB En~;~ .. mental Services, Inc. 

2.28E-09 
2. 72E-09 
2.37E-09 
4.63E-09 
9.72E-09 
9.72E-09 
1.56E-08 
8.29E-09 
8.53E-09 
9.72E-09 
3.44E-09 
8.05E-1O 
1. 63E-08 
2.21E-09 
8.03E-09 
2.46E-09 
9. 15E-09 
1. 26E-08 
8.53E-09 
7. 85E-09 
2.52E-03 
2. 27E-05 
5.51E-07 I 4.7E-07 I 0.000014 I 3.4E-02 
7.04E-06 

6.5OE-05 

Rev. 1/94 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 1, SITE 5 
TABLEF-3 
EXPOSURE PARAMETERS 

jFRACTION INGl!BTED 

jAnuEaENa! FAcroR 

ICONVERSION FACl'OIl 

CONVERSION FAcroR 

~DUJtATION 
jA VERAGING TIME 

CAN<:EJt 

IR 
F1 
AF 

ABS 
SA 

DAevent 
CF 
CF 
BW 
EF 
ED 

AT 
AT 

100% unitless 
mg/cm'-event 

chemical specific unitless 
5,750 em' 

chemical specific mg/cm2-event 
1.00E-09 kg/ug 
1.00E-06 kg/mg 

70 kg 
350 days/year * 

24 years 

70 
24 

for exposure frequency are events/year in the calculation of the dermally absorbed dose. 
1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; 
Directive 9285.6-03. 
1992a. Dermal Exposure Assessment: Principles and Applications; EPAl60018-911011B; January 1992. 
1992b. USEPA Region IV Guidance Memo February 10, 1992. 

ABB-Environmental Services, Inc. 
TABF-3.WK1 
5/2/95 

EQUATIONS 

I CANCER RISK = INTAKE (lIl(!Ikg-day) x CANCER SLOPE FACTOR (lJI8Ik&-day)-l 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE-INGESTION = CS x IR x Fl x CF x EF x ED 

BW x AT x ~ days/yr 

INTAKE-DERMAL = (DA .... nt x EF I AT x ~ daya/year) x SAaoIlladJ 

Wh .... : 

DAeYent= CS x AF x ADS x CF 



DIRECT CONfACT WITH AND INCIDENTAL INGFiiTION OF SURFACE SOIL 
ADULT RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-3 
CARCINOGENIC EFFECTS 

2.0E-07 
2.3E-f17 
S.OE-OS 
1.9E-f17 
2.0E-f17 
l.SE-07 

0.073 
0.0073 

7.3 
0.73 
7.7 
4.3 

[1] A relative potency factor (RPF) has been applied to oral cancer .lope factor of carcinogenic PAll compound. in accotdance with 
USEPA 'Provisional Guidance for Quantitive Risk Assessment of Polycyclic Aromatic Hydrocarbons' (July, 1993). 

[2] USEPA Region IV guidance specifies absorption facton of 1 % for organics and 0.1 % for inorganics (February 10, 1992). 
[3] Calculated from Oral CSF •• 
ND = No data available 

ABB-Environmental Services, Inc. 
TABF-3.WKl 
5/2/95 

1.0E-06 2.7E-06 
1.7E-f17 4.3E-07 

UE-OS 0.01 1.lE-f17 O.OS02 9.2E-09 2.4E-08 
1.7E-09 0.01 1.3E-f17 0.00802 1.0E-09 2.7E-09 
5.9E-f17 0.01 4.6E-08 S.02 3.7E-f17 9.6E-f17 
I.4E-f17 0.01 1.IE-f17 0.802 S.6E-08 2.2E-f17 
UE-06 0.01 1.lE-f17 8.56 9.SE-f17 2.5E-06 
7.9E-f17 0.001 l.1E-08 430 4.5E-06 5.3E-06 



DIRECT CONTACT WITH AND INCIDINfAL INGFBTlON OF SURFACE SOIL 
ADULT RESIDENT 
NAS CECIL FIELD 
OPlltABLE UNIT 2, SITE 5 
TABLEF-3 
NONCARCINOGENIC ImFECTS 

0 122.50 uglkg 
0 455.00 uglkg 
0 626.00 uglkg 
0 424.00 uglkg 
I 0.39 mlZikl!: 

0.04 
0.06 
0.04 
0.3 

0.04 1 
0.04 

1.7E-07 0.04 
6.2E-07 ND 
S.6E-07 0.03 
5.SE-07 0.00007 
5.3E-07 0.005 

0.14 I 

[1] USEPA Region IV guidance specifies aboorption facton of 1 % for orglU1ics and 0.1 % for inorganico (Febnuuy 10, 1992). 
[2] Calculated from Oral RIDs. 
ND = No data available 

ABB-Environmental Servicea, Inc. 
TABF-3.WKl 
5/2/95 

3.9E-06 
3.1E-06 
4.0E-06 
l.lE-06 

2.8E-051 
3.SE-06 

4.2E-06 

2.9E-05 
S.3E-03 
l.lE-04 

2.7E-041 

0.01 8.9E-08 0.04 2.2E-06 6.1E-06 
0.Q1 1.1E-07 0.0546 1.9E-06 5.0E-06 
0.01 9.3E-08 0.04 2.3E-06 6.4E-06 
0.01 1.8E-07 0.273 6.6E-07 1.7E-06 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.01 1 6.4E-071 0.
0364

1 1.8E-051 4.5E-05 
0.01 S.7E-OS 0.0364 2.4E-06 6.1E-06 
0.01 
0.01 9.6E-OS 0.04 2.4E-06 I 6.6E-06 
0.01 3.6E-07 ND 
0.01 4.9E-07 0.0273 1.8E-05 4.7E-05 
0.01 3.3E-07 0.000063 5.3E-03 l.4E-02 

0.001 3.1E-OS 0.00005 6.1E-04 7.2E-04 
0.001 
0.001 
0.001 1 2.2E-061 0.0056 1 3.9E-041 6.5E-04 
0.001 



INHALATION OF PARTICULATE DUST - SURFACE SOn. 
ADULT RESIDENT 
NAS CECn. FlEW 
OPERABLE UNIT 1, SITE 5 
TABLEF-4 

EXPOSURE PARAMETERS 

CA cbemiaol. specific 

IR. 
BW 
ET 
EF 
ED 

I'ACI'Oa. CF 

CANCEl!. AT 
AT 

USEPA,I991. HummHcalIhEval ... ticnMamal, SupplcmcnIal Guidanoe: 

"S\audard 00&011 Expoo"", FIWIorB"; OSWER Dirc«ive 9285.600. 

bu boon 

ABB-Environmental Servicu, Inc. 
TABF-4.WK1 
511195 

0.833 
70 
16 

350 
24 

0.001 

m'/kg 
mg/m' 

m'lhour 
lrg 

hours/day 
days/year 

years 
mg/ug 

( 

EQUATIONS 

CANCER KlSX: = INI'AKE (,.,,,.,.....,,,) "INHALATION CANCER SLOPE FACTOR (me"""""") -1 

'HAZARD QUorIENI' = INI' AKE (me"""""") I INHALATION REFERENCE DOSE (meIkc-dllJ) 

INI'AKE = CA"IR"ET"EF"ED 

IIW " AT " 365 dfqo/yr 

When. 

CA = C" CF" (lIPEF) 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
ADULT RESIDENT 
NAS CECIL FIELD 
Ol'ERABLE UNIT 2, SITE 5 
TABLEF-4 
CARCINOGENIC EFFECTS 

ND = No cWa R..allable 

ABB-Environmental Services, Inc. 

TABF-4.WKl 
511195 

9. 72E-09 
1. 56E-08 
8.53E-09 
9.72E-09 
3.44E-09 
8.03E-09 
8.53E-09 
7. 85E-09 8.4 4.1E-09 



INHALATION OF PARTICULATE DUST - SURFACE SOn. 
ADULT RESIDENT 
NAS CECn. FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-4 
NONCARCINOGENIC EFFECTS 

0 
0 
0 
0 

ABB-Environmental Servioes. Inc. 

TABF-4.WK1 

5/1/95 

812.00 ug/kg 
110.00 ug/kg 
399.00 ug/kg 
122.50 Ul!/kl! 

2.28E-09 
2.72E-09 
2.37E-09 
4. 63E-09 
9. 72E-09 
9.72E-09 
1. 56E-08 
8.29E-09 
8.53E-09 
9. 72E-09 
3.44E-09 
8.05E-1O 
1.63E-08 
2.2IE-09 
8.03E-09 
2.46E-09 
9. 15E-09 
1.26E-08 
8.53E-09 
7. 85E-09 
2.52E-03 
2.27E-05 
5.5IE-07 I 1.0E-07 I 0.000014 I 7.2E-03 
7.04E-06 

6.SOE-05 



DIRECT CONTACT WIlli AND INCIDENTAL INGESTION OF SURFACE SOIL 

CIDLD TRANSIENT 

NAS CECIL FlELD 

OPERABlE UNIT 1, SITE 5 

TABIEF-S 

EXPOSURE PARAMETERS 

IR 

INGES11!D FI 100%1 

FACl'OIl AF 1 

SUIU'A<E AREA SA age-specific 

DlACRON ABS chemical specific 

FAcroll CF l.00E-06 

FAcroll CF 1.00E-09 

WEIGHT BW 40 

BODY WEIGHT BW age-specific 

unitIess 

em' 
unitIess 

kg/DIg 

kg/ug 

kg 
kg 

IlIEQUENCY EF 30 days/year * 
1lUJlA1ION ED 11 years 

EXPOSUlIE 1lUJlA1ION ED age-specific 

SUIU'A<E AREA [1) SAsoilIadj 1136 

ID.EVENT DAeven chemical specific 

1tME 

CANCF.Il AT 70 

AT 11 

foc expooure Creque",,>, _ in eveJDlyear in!hi co1culalion of the detmaIly abs0rbe4 dOle. 

In CItimating the dellDllly ahoorbed dOle foc childIen age 6 through 16, tile time-weigle<!, bodyweig~nonnaIized lUrlace area expoocd iI 

fuJm IUdace area, expooure -,lunlion, aDd body weig~ for each of 11 age perioda, age 6 thralgh 16, per USEPA, 1992. 

1989. Ex:pooure Facwn Handboot;EPA!1iOO18-89/043; May 1989. 

1991. H_ Heallh Evoluation MamJai, Supplemedal CluidaDce: • Standard Default Expooure Facwn'; OSWER Direclive 928S.tHl3. 

1992&. De.--l Expooure Aaeumem: Principle. aDd AppIicaliOlll; EPAlIiOO/8-9110IlB; Jawary 1992 aDd De.--l Expooure Appendix 

ABB-Environmental Services, Inc. 

TABF-5.WK1 

5/1195 

EQUATIONS 

CANCER R1SJ; = INTAU (mcJkI-da1) I CANCER SLOI'E FACTOR (~)-l 

HAZARD QUOTIENT = INTAKE (1D~1) IllD'ERENCE DOSE ( .. ~) 

INTAKE-INGESl'lON = CS I IR I FI I CF I EF I lID 

BW I AT I 365 ifaJoIrr 

INTAKE-DERMAL = (DAeveDt I EF I AT I 365 .. 1011 ..... ) I SA...w1Ulj 

Where. 

SA...w1Ulj = SUM (SA " lID I BW) 

DAeveDt = CS I AF I ABS I CF 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOn.. 
CHH..D TRANSImT 
NAB CECll.. FIFLD 
OPERABLE UNIT 2, SITE 5 
TABLEF-S 
CARCINOGENIC EFFECTS 

1.6E-OS 
2.5E-OS 
l.4E-OS 
1.6E-OS 
5.5E-09 
1.3E-OS 
1.4E-OS 
1.3E-OS 

7.3 
0.73 

0.073 
0.0073 

7.3 
0.73 
7.7 
4.3 

[1] A relative potency fiIctor (RPF) has been applied to oral cancer slope factor of carcinogenic PAR compounds in accordance with USEPA 'Provisional Guidance for Quantitive Risk Assessment of Polycyclic Aromatic Hydrocarbons' (July. 1993). [2] USEPA Region IV &Wdance specifies absorption factors of 1 % for organics and 0.1 % for inorganics (Febrwuy 10, 1992). [3] Calculated from Oral CSFs. 
ND = No data available 

ABB-Environmental Services. Inc. 
TABF-5.WKl 
511195 

l.1E-07 
l.SE-OS 
1.0E-09 
l.1E-lO 
4.0E-08 
9.4E-09 
l.1E-07 
5.4E-OS 

0.01 6.4E-09 
0.01 1.0E-08 O.S02 S.3E-09 2.6E-08 
0.01 5.7E-09 O.OS02 4.5E-I0 1.5E-09 
0.01 6.4E-09 0.00802 5.2E-1l l.7E-I0 
0.01 2.3E-09 S.02 I.SE-08 5.9E-08 
0.01 5.3E-09 O.S02 4.3E-09 1.4E-08 
0.01 5.7E-09 S.56 4.SE-OS 1.5E-07 

0.001 5.2E-I0 430 2.2E-07 2.SE-07 



" \ 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CHIIJ) TRANSIENT 
NAS CECIL FIELD 
OPERABlE UNIT 2, Sl'IE 5 
TABIEF-S 
NONCARCINOGENIC EHECTS 

511195 

2.8E-08 
2.4E-08 
4.7E-08 
9.9E-08 
9.9E-08 
1.6E-07 
S.5E-08 
8.7E-08 
9.9E-08 
3.5E-08 
S.2E-09 
1.7E-07 
2.3E-08 
8.2E-08 
2.5E-OS 
9.3E-08 
1.3E-07 
8.7E-08 
8.0E-OS 
2.6E-02 
2.3E-04 
5.6E-06 
7.2E-05 

6.6E-04 

0.06 
0.04 
0.3 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.04 
0.04 

NO 
0.04 

NO 
0.03 

0.00007 
0.005 

NO 
NO 

0.14 
NO 

NO 

5.8E-07 0.01 
4.6E-07 0.01 
6.1E-07 0.01 
1.6E-07 0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

4.2E-06 0.01 
5.7E-07 0.01 

0.01 
6.3E-07 0.01 

0.01 
4.3E-06 0.01 
1.2E-03 0.01 
1.6E-05 0.001 

0.001 
0.001 

4.0E-05 0.001 
0.001 

0.01 

9.6E-09 0.04 2.4E-07 8.2E-07 
1.1E-08 0.0546 2.1E-07 6.7E-07 
1.OE-08 0.04 2.5E-07 8.6E-07 
2.0E-08 0.273 7.2E-08 2.3E-07 
4.1E-08 NO 
4.1E-08 NO 
6.6E-08 NO 
3.5E-08 NO 
3.6E-08 NO 
4.1E-OS NO 
1.5E-08 NO 
3.4E-09 NO 
6.9E-08 0.0364 1 1.9E-061 6.1E-06 
9.3E-09 0.0364 2.6E-07 8.2E-07 
3.4E-08 NO 
1.OE-OS 0.04 1 2.6E-07 1 8.9E-07 
3.9E-08 NO 
5.3E-08 

0.
0273

1 1.9E-061 6.2E-06 3.6E-08 0.000063 5.7E-04 1. SE-03 
3.3E-09 0.00005 6.6E-05 S.2E-05 
1.1E-03 NO 
9.6E-06 NO 
2.3E-07 0.0056 1 4.2E-05 1 S.2E-05 
3.0E-06 NO 

2.7E-04 NO 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
CHILD TRANSmNT 
NAS CECIL FIELD 
OPERABLE UNIT 2., SITE 5 
TABLEF~ 

EXPOSURE PARAMETERS 

PEP 
1c000000000'ftON .ua 
IINIIAL\'ftON &An: 

CA , cbemiaollpecifiC 

fONVUlllON I'ACTOa 

/A VUAGING 'I1MII 

CANCER 

IR 
BW 
ET 
EP 
ED 
CF 

AT 
AT 

Humonlblth Evaluation Mamal, Supplcmcnlal Guidanoe: 

ABB-Environmental Services, Inc. 

TABF-6.WK1 

511195 

0.833 
40 

4 
30 

11 
0.001 

m'!hour 
kg 

hours/day 
dayllyear 

yCIIDI 
mglug 

EQUATIONS 

CANCER.IU8K = INrAJ(E ImIJkc-do1)" INHALATION CANCER. SLOPE FACTOR. t-cJkc-do1)-1 

'HAZAlW QUOTIENr = INr AKE (meJkc-do1) J INHALATION KEFEKENCE DOSE 1mI~) 

INrAJ(E = CA" IR." ET" EF" ED 

BW " AT" 365 iffqIlyr 

Wh_ 

CA = C"CF" (1Il'EF) 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
CHILD TRANSIENT 
NAS CECIL HELD 
Ol'ERABLE UNIT 2, SITE 5 
TABLEF-6 
CARCINOGENIC EFFECTS 

ND = No data amiable 

ABB-Environmental Services, Inc. 
TABF-6.WKl 
5/1/95 

9.72E-09 
l.S6E-08 
8.S3E-09 
9.72E-09 
3.44E-09 
8.03E-09 
8.S3E-09 
7.8SE-09 8.4 7.IE-ll 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
CHILD TRANSIENT 
NAS CECIL FIELD 
Ol'ERABLE UNIT 1, SITE 5 
TABLEF-6 
NONCARCINOGENIC EFFECTS 

0 
0 
0 
0 

ND = No data aYallable 

ABB-Environmental Services, Inc. 
TABF-6.WKl 
5/1195 

483.00 
483.00 
773.00 
412.00 

2.72E-09 
2. 37E-09 
4. 63E-09 

ug/kg 9.72E-09 
ug/kg 9.72E-09 
ug/kg l.56E-08 
ug/kg 8.29E-09 

8.S3E-09 
9.72E-09 
3.44E-09 
8.0SE-1O 
1. 63E-08 
2.21E-09 
8.03E-09 I S.5E-ll 
2.46E-09 

9.1SE-091 6.3E-11 
L26E-08 8.6E-ll 
8.S3E-09 
7.8SE-09 
2.S2E-03 
2. 27E-OS 
S.SIE-07 I 3.8E-09 I' 0.000014 I 2.7E-04 
7.04E-06 

6.50E-OS 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOlL 
ADULT TRANSIENT 
NAS CEClL FIELD 
OPERABLE UNIT , SITE 5 
TABLEF-7 
EXPOSURE PARAMETERS 

IEXPOIiURE DURATION 

CANc::ER. 

NONCANc::ER. 

PI 
AF 

ADS 

SA 
DAevent 

CF 
CF 
BW 
EF 
ED 

AT 

.t:tJW: .::::;:: 

chemical specific 
100 

100% 

chemical specific 
5,750 

chemical specific 
1.ooE-09 
1.00E-06 

70 
24 
19 

unitless 
mglcm'-event 

unitless 
cm' 

mglcm2-event 
kg/ug 
kg/mg 

kg 
days/year * 

years 

for exposure frequency are events/year in the calculation of the dermally absorbed dose. 
1991. Human Health Evaluation Manual, Supplemental Guidance: • Standard Default Exposure Factors'; 
Directive 9285.6-03. 
1992a. Dermal Exposure Assessment: Principles and Applications; EPAl600/8-911011B; January1992. 
1992b. USEPA Region N Guidance Memo February 10, 1992. 

ABB-Environmental Services, Inc. 
TABF-7.WK1 
5/1195 

EQUATIONS 

I CANCER RISK = INTAKE (mglkg-day)][ CANCER SLOPE FACTOR (~y)-1 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE-INGESTION = CS][ IR ][ IT][ CF ][ EF x ED 
BW ][ AT ][ 3'-S daya/yr 

INTAKE-DERMAL = (DAeYOllt][ EF I AT ][ 3415 day./y....,) ][ SAsoIlIlldJ 

Wh ..... : 
DAe't'ent= CS][ AF ][ ADS ][ CF 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT TRANSIENI' 
NAS CECIL FINJ) 

OPmtABLE UNIT , SITE 5 
TABLEF-7 
CARCINOGENIC H'FECTS 

1.2E-OS 7.3 
2.0E-OS 0.73 
LlE-OS 0.073 
1.2E-OS 0.0073 
4.4E-09 7.3 
1.0E-OS 0.73 
l.lE-OS 7.7 
9.9E-09 4.3 

[1] A relative potency factor (RPF) baa been applied to oral cancer .lope factor of carcinogenio PAR compound. in aooordance with 
USEPA "Provisional Guidanoe for Quantitive Risk Asseosment of Polycyolio Aromatio Hydrocarbons" (July, 1993). 

[2] USEPA Region IV guidance .peoifieo absorption faoton of 1 % for organioo and 0.1 % for inorgonioo (February 10, 1992). 
[3] Caloulated from Oral CSF •. 
ND = No data available 

ABB-Environmental Servioes, Inc. 
TABF-7.WKl 
511195 

9.0E-OS 
l.4E-OS 
7.9E-l0 
9.0E-ll 
3.2E-08 
7.4E-09 
S.3E-OS 
4.3E-OS 

7.1E-09 O.S02 5.7E-09 1.5E-08 
0.01 7.1E-09 S.02 5.7E-08 1.5E-07 
0.01 1.1E-OS O.S02 9.1E-09 2.3E-08 
0.01 6.2E-09 O.OS02 5.0B-l0 1.3E-09 
0.01 7.1E-09 0.00802 5.7E-ll 1.5E-l0 
0.01 2.5E-09 S.02 2.0E-08 5.2E-OS 
0.01 5.SE-09 O.S02 4.7E-09 1.2E-08 
0.01 6.2E-09 S.56 5.3E-OS 1.4E-07 

0.001 5.7E-l0 430 2.5E-07 2.9E-07 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURF ACE SOIL 
ADULT TRANSIFNT 
NAB CECa FllLD 
OPERABLE UNIT , SITE 5 
TABLEF-7 
NONCARCINOGENIC EFFECTS 

0.04 
0.06 
0.04 
0.3 

0.04 1 
0.04 

0.041 

0.
03

1 0.00007 
0.005 

0.14 I 

[1] USEPA Region N guidance lpecifiea absorption factoIlJ of 1 % for orgwcs and 0.1 % for inorganics (Febrwuy 10, 1992). [2] Calculated from Oral RIDs. 
ND = No data available 

ABB-Environmental Servicea, Inc. 
TABF-7.WK1 
511195 

2.7E-07 
2.1E-07 
2.SE-07 
7.2E-OS 

1.9E-061 
2.6E-07 

2.9E-071 

2.0E-06 
S.7E-04 
7.3E-06 

l.SE-05 I 

0.01 6.IE-09 
0.01 7.3E-09 
0.01 6.4E-09 
0.01 1.2E-OS 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.01 1 
0.01 

4.4E-OSI 
5.9E-09 

0.01 
0.01 1 6.6E-09 1 
0.01 
0.01 3.4E-OS 

·0:01 2.3E-OS 
0.001 2.IE-09 
0.001 
0.001 
0.001 I J.5E-07 I 
0.001 

0.01 I 1.7E-071ND 

0.04 l.SE-07 4.2E-07 
0.0546 1.3E-07 3.4E-07 

0.04 1.6E-07 4.4E-07 
0.273 4.6E-08 1.2E-07 

0.0364 , 1.2E-06 , 3.1E-06 
0.0364 1.6E-07 4.2E-07 

0.04 1 1.7E-07 I 4.5E-07 

0.0273 1.2E-06 3.2E-06 
0.000063 3.6E-04 9.3E-04 
0.00005 4.2E-05 4.9E-OS 

0.0056 I 2.6E-OS I 4.5E-05 

t::M:::: 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
ADULT TRANSIENT 
NAS CECIL FIELD 
OI'ERABLE UNIT 2, SITE 5 
TABLEF-8 

EXPOSURE PARAMETERS 

jcONCl!:NnA'I1IIN AIR 

jooLuAnON aAft 

CANCI!Il 

ABB-Environmental Services, Inc. 
TABF-S.WKI 
511195 

PEF 
CA chemical .pccific 
IR 0.833 

BW 70 

lIT 4 
EF 24 
ED 19 
CF 0.001 

AT 70 
AT 19 

Derivation of Particulate E'miAsiona 

m'/hour 
kg 

hOUtl/day 
days/y=: 

years 
mg!ug 

EQUATIONS 

CANCER RISK = INTAKE (mc1kl-<la1). INHALATION CANCER SLOPE FACTOR ImIJkc-doI1)-1 

'HAZARD QUOTIENT = INTAn (mc~) 1 INHALATION REFERENCE DOSE !mI~) 

INTAn = CAxIRxETxEFxED 

JlW " AT .:us iiqa/7r 

Whent 

CA = C.CF. (lIl'EF) 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
ADULT TRANSIENT 
NAB CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-8 
CARCINOGENIC EFFECTS 

ND = No data ..... Ilable 

ABB-Environmental Secvices. Inc. 
TABF-S.WKI 

5/1/95 

1.56E-08 
8.53E-09 
9. 72E-09 
3.44E-09 
8.03E-09 
8.53E-09 
7. 85E-09 8.4 S.6E-ll 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
ADULT TRANSIENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-8 
NONCARCINOGENIC EFFECTS 

0 

ABB-Environmental Services, Inc. 
TABF-S.WKI 
5/1/95 

3229000.00 IUI!/kl! 

2.2SE-09 
2. 72E-09 
2. 37E-09 
4.63E-09 
9. 72E-09 
9.72E-09 
l.S6E-OS 
S.29E-09 
S.53E-09 
9. 72E-09 
3.44E-09 
S.OSE-lO 
1.63E-OS 
2. 2IE-09 
S.03E-09 
2.46E-09 
9.1SE-09 
1. 26E-OS 
S.S3E-09 
7.SSE-09 
2.S2E-03 
2. 27E-OS 
S.SlE-071 1.7E-091 0.000014 1 1.2E-04 
7.04E-06 

6.50E-OS 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
SITE WORKER. 
NAS CECIL FIELD 
OPERABLE UNIT , SITE 5 
TABLEF-9 
EXPOSURE PARAMETERS 

!t::::::t::t}t]j~::::::If::::::::::::::::;::::f:::\i.~:m:m:::::;::::::::m:m::/?liUiFf::::::::tf,'I:m:::r::iimiI:m::tI;::::':::::IIt~iatmW:::::I::::f:1 
ICON<1!:NTRATION IIOIL CS chemicallpecific chemical specific 
INGl!8TION RATE IR 100 mg/day USEPA,1991 

j::::N lNGl!8TED FI 100% unitlC88 Assumption 
N<1!: lI'ACIOR AF 1 mg/cm'-event USEPA, 1992a 

~AJIIIORPTION lI'RACTION ABS chemical specific unitlC88 USEPA,1992b 
I8URF'A<1!: AREA EXPOSED SA 5,750 cm' USEPA, 1992a 
IIO!IE AB80RBED PER EVENT DAevent chemical specific mg/crnZ-event USEPA,1992a 
ICONVER8lON PACl'OR CF l.00E-09 kg/ug Organic convel'Bion 
CONVER8lON lI'ACl'OR CF l.00E-06 kg/mg Inorganic convel'Bion 
IBODY WEIGHT BW 70 kg USEPA,1991 

iEXl'OllUlU! lI'IU!QUENCY EF 12 days/year * Assumption 
,EXPOIiURE DURATION ED 25 yCBl'B USEPA,1991 
IA VERAGlNG TIME 

CAN<1!:R AT 70 yCBl'B USEPA,1991 
NONCAN<1!:R AT 25 yCBl'B USEPA,1991 

* Units for exposure frequency are eventslyear in the calculation of the dermally absorbed dose. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factol'B"; 
OSWER Directive 9285.6-03. 
USEPA,1992a. Dermal Exposure AssC88ment:Principles and Applications; EPAl600/8-911011B; January 1992. 
USEPA,1992b. USEPA Region N Guidance Memo February 10,1992: 

ABB-Environmental Services, Inc. 
TABF-9.WK1 
5/1/95 

EQUATIONS 

I CANCER lUSK = INTAKE (mglkg-day) " CANCER SLOPE FACTOR (mWkItday}-l 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE-INGESTION = CS" IR" FI x CF" EF" ED 

BW " AT " 365 daya/yr 

INTAKE-DERMAL = (DAM'ent" EF I AT ,,365 dayl/y ..... ) x SAaoIl/adJ 

Wh ..... : 

DAeYent= CS x AF x ABS x CF 



DIRECT CONTACT WITH AND INCIDI!NfAL INGFSTION OF SURFACE SOIL 
SITE WORKER 
NAS CECIL FE.D 
OPERABLE UNIT • SITE S 
TABLEF-9 
CARCINOGENIC EFFECTS 

S.lE-09 7.3 
1.3E-OS 0.73 
7.1E-09 0.073 
S.lE-09 0.0073 
2.9E-09 7.3 
6.7E-09 0.73 
7.1E-09 7.7 
6.5E-09 4.3 

[1] A relative potency factor (RPF) has been applied to oral cancer .lope factor of carcinogenic PAR compounds in accordance with 
USEPA "Provisional Guidance for Quantitive Risk A.ooeaamont of Polycyclic Aromatic HydrOClllbona" (July, 1993). 

[2] USEPA Region IV guidance specifies abAorption facton of 1 % for organics and 0.1 % for inorganics (February 10, 1992). 
[3] Calculated from Oral CSFs. 
ND = No data available 

ABB-Environmental Services, Inc. 
TABF-9.WKl 
511195 

5.9E-08 
9.5E-09 
5.2E-l0 
5.9E-ll 
2. iE-OS 
4.9E-09 
5.5E-OS 
2.SE-OS 

0.01 4.7E-09 S.02 3.7E-08 
0.01 7.5E-09 O.S02 6.0E-09 
0.01 4.1E-09 O.OS02 3.3E-l0 
0.01 4.7E-09 O.OOS02 3.7E-ll 9.7E-ll 
0.01 1.6E-09 S.02 1.3E-08 3.4E-08 
0.01 3.SE-09 O.S02 3.1E-09 S.OE-09 
0.01 4.1E-09 S.56 3.5E-08 9.0E-08 

0.001 3.SE-l0 430 1.6E-07 1.9E-07 



DIRECT CONTACT WITH AND INCIDENTAL INGFSTION OF SURFACE SOIL 
SITEWORKER 
NAB CECIL FIElJ) 

OPERABLE UNIT • SITE S 
TABLEF-9 
NONCARCINOGF1'«C :EFFECTS 

0.04 
0.06 
0.04 

0.3 

0.04 1 
0.04 

0.041 

0.03 
0.00007 

0.005 

0.14 1 

[1] USEPA Region IV guidance .pecifiea absorption factol'll of 1 % for organiCll and 0.1 % for inorganiCll (February 10, 1992). 
[2] Colculatcd from Oral RIDs. 
ND = No data avaiJable 

ABB-Environmental Servicea, Inc. 
TABF-9.WKl 
511195 

1.3E-07 0.01 
l.lE-07 0.01 
1.4E-07 0.01 
3.6E-OS 0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

9.5E-071 
1.3E-07 

0.01 1 
0.01 
0.01 

1.4E-07 1 0.01 1 
0.01 

9.SE-07 0.01 
2.SE-04 0.01 
3.7E-06 0.001 

0.001 
0.001 

9.2E-06 1 0.001 1 
0.001 

3.1E-09 0.04 7.7E-08 2.1E-07 
3.6E-09 0.0546 6.7E-08 1.7E-07 
3.2E-09 0.04 S.OE-08 2.2E-07 
6.2E-09 0.273 2.3E-08 5.9E-08 

2.2E-OSI 0.0364 1 6.0E-071 1.6E-06 
3.0E-09 0.0364 S.2E-OS 2.1E-07 

3.3E-09 1 0.04 1 S.3E-OS 1 2.3E-07 

1.7E-08 0.0273 6.2E-07 1.6E-06 
l.1E-OS 0.000063 l.SE-04 4.7E-04 
l.lE-09 0.00005 2.1E-05 2.5E-05 

7.4E-08 1 0.00561 1.3E-05 1 2.2E-05 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
SITEWORKER 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-IO 

EXPOSURE PARAMETERS 

PEF 4.97E+07 
CA chemiClll specific 

IR. 
BW 
Er 
EF 
ED 

II'ACI"OIl CF 

CANCER AT 

1991. :Humm Hcallh Evaluation Manual, Supplemcnlal Guidan<>e: 

ABB-Environmental Services, Inc. 
TABF-I0.WKI 
5/2/95 

0.833 
70 
8 

12 
2S 

0.001 

m'/kg 
mg/m' 

m'lhour 
kg 

hours/day 
dayStyefIC 

yean 
mglug 

EQUATIONS 

CANCER RISK = INT AD (aoclkg-do,J) x INHALATION CANCER SLOPE FACTOR (lacJq-doJ) -1 

'HAZARD QUOfIENT = INT AD <-I/kc-dIl1) I INHALATION KEFERENCE DOSE (~) 

INTAD = CAxIRxETxEFxED 

I1W x AT x 365 diqr.1Jr 

Wb_ 

CA = C x CF x (1IPEF) 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
SITE WORKER 
NAS CECIL FIELD 
OPERABLE lJNJT 2, SITE 5 
TABLEF-IO 
CARCINOGENIC EFFECTS 

ND = No daIa a .. allable 

ABB· Environmental Services, Inc. 
TABF-IO.WKI 
Sf219S 

9. 72E-09 
1.56E-08 
8.53E-09 
9.72E-09 
3.44E-09 
8.03E-09 
8.53E-09 
7. 85E-09 8.4 7.4E-U 



INHALATION OF PARTICULATE DUST - SURFACE SOn.. 
SITE WORKER 
NAS CECn.. FIELD 
Ol'ERABLE UNIT Z, SITE 5 
TABLEF-IO 
NONCARCINOGENIC EFFECTS 

0 

ND = No dIoIa a .... lable 

ABB-Environmental Services, Inc. 

TABF·IO.WKl 
Sf219S 

3229000.00 IUI!/kl! 

2. 72E-09 
2. 37E-09 
4.63E-09 
9.72E-09 
9.72E-09 
1.56E-08 
8. 29E-09 
8.S3E-09 
9.72E-09 
3.44E-09 
8.0SE-1O 
1.63E-08 
2.21E-09 
8.03E-09 
2.46E-09 
9.1SE-09 
1. 26E-08 
8.S3E-09 
7.8SE-09 
2.S2E-03 
2. 27E-OS 
S.SIE-07 1 l.7E-09 1 0.000014 1 1.2E-04 
7.04E-06 

6.50E-OS 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
EXCAVATION WORKER 
NAS CECIL FIELD 
OPERABLE UNIT , SITE 5 
TABLEF-ll 
EXPOSURE PARAMETERS 

IR 
FI 100% unitless 
AF mg/cm'-evcnt 

FRACTION ABS chemical specific unitless 
SA 5,750 em' 

DAevent chemical specific mglcml-event 
FAcroR CF 1.00E-09 kg/ug 
FAcroR CF 1.00E-06 kg/mg 

BW 70 kg 
FREQUENCY EF 30 days/year * 
DURATION ED 0.5 years 

TIME 

CANCER AT 70 
NONCANCER AT 0.5 

IInorl1:anic conversion 

for exposure frequency are events/year in the calculation of the dermally absorbed dose. 
1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; 
Directive 9285.6-03. 
1992&. Dermal Exposure Assessment: Principles and Applications; EPAl600/S-911011B;January 1992. 
1992b. USEPA Region N Guidance Memo February 10, 1992. 

ABB-Environmental Services, Ine. 
TABF-11.WK1 
5/2/95 

EQUATIONS 

I CANCERlUSK = INTAKE (mglkK-day) x CANCERSLOl'E FACTOR (mglkK-day)-l 

HAZARD QUOTIENT = INTAKE (mglkK-day) I REFERENCE DOSE (mglkK-day) 

INTAKE-INGESTION = CS x IR x FI x CF x EF x ED 

BW x AT x ~ dayalye 

INTAKE-DERMAL = (DAennt x EF I AT x ~ day./y ..... ) x SAooIlladJ 

Where: 

DAennt= CS x AF x ADS x CF 



DIRECT CONTACT WITH AND INCIDENfAL INGFliTION OF SURF ACE SOD... 
EXCAVATION WORKI'X 
NAS CECD... FIELD 
OPEltABLE UNIT , SITE 5 
TABLEF-ll 
CARCINOG~C Eli'FECTS 

3.1E-09 
1.7E-09 
1.9E-09 
6.9E-10 
1.6E-09 
1.7E-09 
1.6E-09 

0.73 
0.073 

0.0073 
7.3 

0.73 
7.7 
4.3 

[1] A relative potency factor (RPF) has been applied to oral cancer slope factor of carcinogenic PAR compounds in accordance with 
USEPA 'Provisional Guidance for Quantitive Risk Aaaeasment of Polycyclic Aromatic Hydrocarbons' (July. 1993). 

[2] USEPA Region IV guidance specifies absorption factors of 1 % for organics and 0.1 % for inorganics (February 10, 1992). 
[3] Calculated from Oral CSF •. 
ND = No data available 

ARB-Environmental Services, Inc. 
TARF-l1.WKI 
5/2/95 

1.4E-08 0.01 
2.3E-09 0.01 
1.2E-IO 0.01 
1.4E-ll 0.01 
5.0E-09 0.01 
1.2E-09 0.01 
1.3E-08 0.01 
6.8E-09 0.001 

2.3E-1O 8.02 1.9E-09 1.6E-08 
3.7E-10 0.802 3.0E-IO 2.6E-09 
2.0E-10 0.0802 1.6E-ll 1.4E-1O 
2.3E-1O 0.00802 1.9E-12 1.6E-ll 
8.2E-ll 8.02 6.6E-10 5.7E-09 
1.9E-10 0.802 1.5E-10 1.3E-09 
2.0E-10 8.56 1.8E-09 1.5E-08 
1.9E-ll 430 8.1E-09 1.5E-08 



DIRECT CONTACT WITH AND INCIDENTAL INGFSTION OF SURFACE SOH.. 
EXCAVATION WORKE]t 
NAS CECH.. FIIiLD 
OPERABLE UNIT • SITE S 
TABLEF-ll 
NONCARCINOGI!1«C EFFECTS 

\ 

0.04 
0.06 
0.04 
0.3 

0.04 1 
0.04 

0.04 1 

0.03 
0.00007 

0.005 

0.14 1 

IV guidance _pccifi"" absoIption factors of 1 % for organics and 0.1 % for inorganics (February 10, 1992). 
[2] Calculatod from Oral RIDs. 
ND = No data anilable 

ABB-Environmental Services, Inc. 
TABF-11.WK1 
S1219S 

1.6E-06 0.01 
1.3E-06 0.01 
1.7E-06 0.01 
4.3E-07 0.01 

0.01 
0.Q1 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

1.1E-051 0.01 
1.5E-06 0.01 

0.01 
1.7E-06 1 0.01 

0.01 
1.2E-05 0.01 
3.4E-03 0.01 
4.4E-05 0.001 

0.001 
0.001 

1.1E-04 1 0.001 1 
0.001 

7.7E-09 0.04 1.9E-07 1.8E-06 
9.1E-09 0.0546 1.7E-07 1.4E-06 
8.0E-09 0.04 2.0E-07 1.9E-06 
1.6E-08 0.273 5.7E-08 4.9E-07 

5.5E-08 0.0364 1.5E-061 1.3E-05 
7.4E-09 0.0364 2.0E-07 1.8E-06 
2.7E-08 NO 
8.3E-09 0.04 2.1E-07 I . 1.9E-06 

4.2E-08 0.0273 1.5E-06 1.3E-05 
2.9E-08 0.000063 4:5E~ 3.9E-03 
2.6E-09 0.00005 5.3E-05 9.7E-05 

1.8E-07 1 0.0056 1 3.3E-05 I 1.4E-04 



INHALATION OF PARTICULATE DUST - SURFACE SOn. 
EXCAVATION WORKER 
NAS CECn. FIELD 
OPERABLE lJNIT 2, SITE 5 
TABLEF-U 
EXPOSURE PARAMETERS 

CA cllemiclll 'I)lCCific 
IR 

BW 
Ef 
EF 
ED 
CF 

11MB 

CANCEIl AT 
NONCANCD. 

1991. RImJon lblth EvalUIII'ionManual, &Jpp1omcDlal GuidaDoc: 

ABB-Environmental Services, Inc. 
TABF-12.WKl 
5/2195 

\ 

2.5 
70 

8 
30 

0.5 
0.001 

mg/m' 
m'lhour 

kg 
hours/day 
dIlyl/year 

years 
mg/ug 

EQUATIONS 

CANCER RISK = INI'AIE~»)[ INHALATION CANCER SLOPE FACTOR~)-1 

'HAZARD QUOO'IENI' D INI'AIE (Iac/I<c-dIIt.Y) I INHALATION ItEFEItENCE DOSE (mc/I<c-dIIt.Y) 

( 

INI'AIE = CA)[IR)[ET)[EF" ED 

BW " AT )[:W;S diqI/yr 

Wh_ 

CA = c)[ CF)[ (1!PEI) 



INHALATION OF PARTICULATE DUST - SURFACE SOn. 
EXCAVATION WORKER 
NAS CECn. FlEW 
OPERABLE UNIT 2, SITE 5 
TABLEF-12 
CARCINOGENIC EFFECTS 

ND = No .... andillble 

ABB-Enviroomental SeIvices. Inc. 
TABF-12.WKl 
5/2/95 

1.56E-08 
8.53E-09 
9.72E-09 
3.44E-09 
8.03E-09 
8.53E-09 
7. 85E-09 8.4 

'\ 
\ 

1.1E-ll 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
EXCAVATION WORKER 
NAS CECIL FIELD 
Oft:RABLE UNIT :Z, SITE 5 
TABLEF-ll 
NONCARCINOGENIC EFFECTS 

0 
0 
0 
0 
0 
0 
0 

412.00 ug/kg 
424.00 ug/kg 
483.00 ug/kg 
171.00 ug/kg 
40.00 ug/kg 

812.00 ug/kg 
110.00 ug/kg 
399.00 ug/kg 
122.50 ug/kg 
455.00 ug/kg 
626.00 ug/kg 
424.00 ug/kg 

0.39 mg/kg 
125000.00 mg/kg 

1130.00 mg/kg 
27.40 mg/kg 

350.00 mg/kg 

3229000.00 ug/kg 

ABB-Environmental Services. Inc. 

TABF-12.WKl 
5(2/95 

2.28E-09 
2. 72E-09 
2.37E-09 
4.63E-09 
9.72E-09 
9.72E-09 
1. 56E-08 
8.29E-09 
8.53E-09 
9.72E-09 
3.44E-09 
8.05E-1O 
1.63E-08 
2.21E-09 
8.03E-09 
2. 46E-09 
9. 15E-09 
1.26E-08 
8.53E-09 
7. 85E-09 
2.52E-03 
2. 27E-05 
5.51E-07 I 1.3E-08 I 0.000014 I 9.2E-04 
7.04E-06 

6.5OE-05 

0' 

i' 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
OCCUPATIONAL WORKER 
NAS CECIL FIELD 
OPERABLE UNIT , SITE 5 
TABLEF-13 
EXPOSURE PARAMETERS 

s=FREQUENCY 

DURATION 

VERAGING TIME 

CANcmt 

Fl 
AF 

ABS 

SA 
DAevent 

CF 
CF 
BW 
EF 
ED 

AT 

100% unitlC88 
mg/cm'-event 

chemical specific UnitlC88 
5,750 em' 

chemical specific mg/cm2-event 
l.00E-09 kg/ug 
1.00E-06 kg/mg 

70 kg 
250 days/year * 

25 years 

IInorll:anic conversion 

for exposure frequency arc events/year in the calculation of the dermally absorbed dose. 
1991. Human Health Evaluation Manual, Supplements! Guidance: "Standard Default Exposure Factors"; 
Directive 9285.6-03. 
1992&. Dermal Expoeure AssC88ment: Principles and Applications; EPAl600/8-91/011B; January 1992. 
1992b. USEPA Region IV Guidance Memo February 10, 1992. 

ABB-Environments! Services, Inc. 
TABF-13.WKI 
512/95 

EQUATIONS 

I CANCER RISK = INTAKE (mglkg-day) I CANCER SLOPE FACTOR (mglkg-day)-l 

HAZARD QUOTIENT = INTAKE (mglkg-day) I BEiERENCE DOSE (mglkg-day) 

INTAKE-INGESTION = CS x IR x FI I CF x EF I ED 

BW x AT I 365 dayofyr 

INTAKE-DERMAL = (DAe.-ent I EF I AT I 365 da)'lfyOlll") x SAooIlladJ 

Where: 

DAevent= CS x AF I ADS x CF 



DIRECT CONfACT WITH AND INCIDENTAL INGFSTION OF SURFACE SOIL 
OCCUPATIONAL WORKER 
NAB CECIL FIELD 
OPERABLE UNIT , SITE 5 
TABLEF-13 
CAllCINOGEN:C EFFECTS 

2.7E-07 
1.5E-07 
1.7E-07 
6.0E-08 
1.4E-07 
1.5E-07 
I.4E-07 

7.3 
0.73 

0.073 
0.0073 

7.3 
0.73 
7.7 
4.3 

[1] A relative potency factor (RPF) baa been applied to oral cancer slope factor of carcinogenic P AH compoUDdo in acconlancc with 
USEPA ·Provisional Guidance for Quantitive Risk Asoeasmcnt of Polycyclic Aromatic Hydrocarboll8· (July, 1993). 

[2] USEPA Region IV guidance specifies absorption factors of 1 % for organico and 0.1 % for inorganics (Febnuuy 10, 1992). 
[3] Calculated from Oral CSFs. 
ND = No data available 

ABB-Environmental Services, Inc. 
TABF-13.WK1 
5/2/95 

1.2E-06 0.Ql 9.7E-08 8.02 
2.0E-07 0.01 1.6E-07 0.802 
l.lE-08 0.01 8.5E-08 0.0802 6.8E-09 1.8E-08 
1.2E-09 0.01 9.7E-08 0.00802 7.8E-1O 2.0E-09 
4.4E-07 0.01 3.4E-08 8.02 2.8E-07 7.1E-07 
1.0E-07 0.01 8.0E-08 0.802 6.4E-08 1.7E-07 
l.lE-06 0.01 8.5E-08 8.56 7.3E-07 1.9E-06 
5.9E-07 0.001 7.8E-09 430 3.4E-06 4.0E-06 



1NHALATION OF PARTICULATE DUST - SURFACE SOn. 
OCCUPATIONAL WORKER 
NAB CECn. FIELD 
Oft:RABLE UNIT 2, SITE 5 
TABLEF-14 

EXPOSURE PARAMETERS 

~TlONAD. 

jcONvEulON PACI'OIl 

CANCEIl 

ABB-Environmental Servioes, Inc. 

TABF-14.WKl 
5fl!95 

caemical specific 

PEF 4.97E+07 
CA cbemicallJlCcific 

lIt 0.833 
BW 70 
Er 8 
EF 250 
ED 25 
CF 0.001 

AT 70 
AT 25 

'iupplcmcnlal Guidance: 

ireotive 9285.6-03. 

Derivation of Particulate Fmiuioos 

m'JIr;g 

mg/m' 

m'lhour 

kg 
hours/day 

dJIy./yeac 

y ..... 

mg/ug 

EQUATIONS 

CANCER ItlSIC = INTAKE (mr.1<c-<lo;J) x INHALATION CANCER SLOPE FACTOR lmIlkc-Gv)-1 

'HAZAIID QUOTIENT = INTAKE 1mc.1<c-<lo;J) I INHALATION REFERENCE D08E (mcl1<c-do1) 

INTAKE = CAxIRxETxEFxED 

I1W x AT x 3e" IfaJsIyr 

WIl .... ' 
CA = C x CF x (1IPEF) 

\, 



INHALATION OF PARTICULATE DUST - SURFACE SOn. 
OCCUPATIONAL WORKER 
NAS CECn. FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-14 
CARCINOGENIC EFFECTS 

ND = No data amiable 

ABB-Environmental Servioes, Inc. 

TABF-14.WKl 
5t2195 

9.72E-09 
1.56E-08 
8. 53E"()9 
9.72E-09 
3.44E-09 
8.03E-09 
8.53E-09 
7. 85E-09 8.4 1.5E-09 



DIRECT CONTACT WITH AND INCIDENTAL INGFilTION OF SURF ACE SOIL 
OCCUPATIONAL WORKER 
NAB CECIL FIELD 
OPERABLE UNIT • SITE 5 
TABLEF-13 
NONCARCINOGENIC EFFECTS 

0 SI2.00 uglkg 
0 110.00 uglkg 
0 399.00 uglkg 
0 122.50 uglkg 
0 455.00 uglkg 

0.04 
0.06 
0.04 
0.3 

7.9E-07 0.04 
l.1E-07 0.04 
3.9E-07 ND 
1.2E-07 0.04 
4.5E-07 ND 

0.03 
0.00007 

0.005 

0. 14 1 

[1] USEPA Region IV guidance apecifiea absorption facton of 1 % for organico and 0.1 % for inorganico (February 10. 1992). 
[2] Calculated from Oral RfDa. 
ND = No data avllilable 

ABB-Environmental ServicOB. Inc. 
TABF-13.WKl 
5/2/95 

2.SE-06 
2.2E-06 
2.9E-06 
7.5E-07 

2.0E-05 
2.7E-06 

3.0E-06 

.2.0E-05 
5.9E-03 
7.6E-05 

1.9E-041 

0.01 6.4E-OS 0.04 1.6E-06 4.4E-06 
0.01 7.6E-OS 0.0546 1.4E-06 3.6E-06 
0.01 6.6E-OS 0.04 1.7E-06 4.5E-06 
0.01 l.3E-07 0.273 4.7E-07 1.2E-06 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 4.6E-07 0.0364 1.3E-05 3.2E-05 
0.01 6.2E-OS 0.0364 1.7E-06 4.4E-06 
0.01 2.2E-07 ND 
0.01 6.9E-OS 0.04 1.7E-06 4.7E-06 
0.01 
0.01 3.5E-07 0.0273 l.3E-05 3.3E-05 
().01 2.4E-07 0.000063 3.SE-03 9.7E-03 

0.001 2.2E-OS 0.00005 4.4E-04 5.2E-04 
0.001 
0.001 
0.001 1 1.5E-061 0.0056 1 2.SE-04 1 4.7E-04 
0.001 



INHALATION OF PARTICULATE DUST - SURFACE SOIL 
OCCUPATIONAL WORKER 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-14 
NONCARCINOGENlC EFFECTS 

ABB-Environmental Services, Inc. 
TABF-14.WKl 

5!l195 ~ 
( 

2. 72E-09 
2.37E-09 
4.63E-09 
9.72E-09 
9. 72E-09 
1. 56E-08 
8.29E-09 
8.53E-09 
9. 72E-09 
3.44E-09 
8.05E-1O I 5.2E-11 
1. 63E-08 
2. 2IE-09 
8.03E-09 
2.46E-09 
9. 15E-09 
1.26E-08 
8.53E-09 
7. 85E-09 
2.52E-03 
2.27E-05 
5.5IE-07 2.6&-03 
7.04E-06 

6.5OE-05 

( 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SUBSURFACE SOIL 
EXCAVATION WORKER 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-15 
EXPOSURE PARAMETERS 

PI 100% unitlC88 
FACfOR AF 1 mg/cm'-event 
FRACI'ION ABS chemical specific unitless 

SA 5,750 cm' 
DAevent chemical specific mg/cm2-event 

FACfOR CF 1.ooE-09 kg/ug 
FACfOR CF l.ooE-06 kg/mg 

BW 70 kg 
FREQUENCY EF 30 days/year * 
DURATION ED 0.5 years 

TIME 

CANCER AT 70 
AT 0.5 

., 

Ilnoreanic conversion 

for exposure frequency are events/year in the calculation of the dermally absorbed dose. 
1991. Human Health Evaluation Manual, Supplemental Guidance: 'Standard Default Exposure Factors"; 
Directive 9285.6-03. 
1992a. Dermal Exposure AssC88ment: Principles and Applications; EPAl600/8-911011B; January 1992. 
1992b. USEPA Region IV Guidance Memo February 10, 1992. 

ABB-Environmental Services, Inc. 
TABF-15.WK1 
5/3/95 

\, 

EQUATIONS 

I CANCERRISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day)-l 

HAZARD QUOTIENT = INTAKE (mg/kg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE-INGESTION = CS x IR x FI x CF x EF x ED 

BW x AT x 365 dayotyr 

INTAKE-DERMAL = (DAe..ent x EF I AT x 365 day.tyear) x SAsoil/adJ 

Where: 

DAe..ent= CS x AF x ADS x CF 



DIRECT CONTACT WITH AND INCIDENTAL INGFSTION OF SUBSURFACE SOIL 
EXCAVATION WORKER 
NAS CECIL FIELD 
OPFRABIE UNIT 2, SITE 5 
TABIEF-15 
CARCINOGENIC H'FECTS 

4.4E-09 
7.6E-09 
2.1E-09 
5.4E-09 
4.8E-lO 
1.9E-09 
3.4E-09 
6.8E-09 

7.3 
0.73 

0.073 
0.0073 

7.3 
0.73 
7.7 

1.75 

[1] A relative potency factor (RPF) baa been applied to oral cancer .lope factor of carcinogenic PAH compOImd. in accordance with 
USEPA 'Provisional Guidance for Quantitive Risk Assessment of Polycyclic Aromatic Hydrocarbons' (July, 1993). 

[2] USEPA Region IV guidance specifies absorption factors of 1 % for organics and 0.1 % for inorganics (February 10, 1992). 
[3] Calculated from Oral CSF •. 
ND = No data available 

ABB-Environmental Services, Inc. 
TABF-15.WKl 
5/3/95 

3.2E-08 
5.6E-09 
1.5E-lO 
4.0E-ll 
3.5E-09 
I.4E-09 
2.6E-08 
1.2E-08 

0.01 
0.01 
0.01 2.5E-I0 0.0802 2.0E-ll l.7E-I0 
0.01 6.5E-I0 0.00802 5.2E-12 4.5E-ll 
0.01 5.8E-ll 8.02 4.6E-I0 4.0E-09 
0.01 2.3E-I0 0.802 1.9E-I0 1.6E-09 
0.01 4.1E-10 8.56 3.5E-09 3.0E-08 

0.001 8.2E-ll 1.79 1.5E-I0 1.2E-08 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SUBSURFACE SOIL 
EXCAVATION WORKER 
NAS CECIL FIELD 
OPHlABLE UNIT 2, SITE 5 
TABLEF-15 
NONCARCINOG~CEFFECTS 

0.41 
0.4 

0.005 1 
0.04 

0.3 I 

[1] USEPA Region N guidance specifies absorption factom of 1 % for organics and 0.1 % for morganics (February 10, 1992). 
[2] Calculated from Oral RIDs. 
ND = No data available 

ABB-Environmental Services, Inc. 
TABF-15.WKl 
5/3/95 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

4.9E-061 0.01 
3.3E-06 0.01 

0.01 

4.6E-04 1 0.01 
5.4E-04 0.01 
2.0E-04 0.01 

0.01 
3.5E-06 0.01 
6.9E-03 0.01 
3.2E-03 0.001 

0.001 
0.001 
0.001 
0.001 
0.001 

2.3E-07 0.364 6.4E-071 5.5E-06 
1.6E-07 0.364 4.4E-07 3.8E-06 
3.2E-08 ND 
2.2E-06 0.04 5.6E-05 5.2E-04 
3.3E-07 0.00475 6.8E-05 6.IE-04 
9.7E-07 0.04 2.4E-05 2.3E-04 

1.2E-07 0.273 4.6E-07 3.9E-06 
5.8E-08 0.000063 9.2E-04 7.8E-03 
1.1E-08 0.000294 3.9E-05 3.2E-00 



INHALATION OF PARTICULATE DUST - SUBSURFACE SOIL 
EXCAVATION WORKER 
NAS CECIL FIELD 
Ol'ERABLE UNIT 2, SITE 5 
TABLEF-16 

EXPOSURE PARAMETERS 

PEF 
CA cbcmicel specific 

IR 
BW 
ET 
EF 
ED 
CF 

CANCEIl AT 
NONCANCD. 

1991. H_ Hoalth EvallIltion Manuo1, Supplcmonlal 0uidaD0c: 

ABB-Environmental Servioes, Inc. 
TABF-16.WK1 
5/3/95 

2.5 
70 
8 

30 
0.5 

0.001 

m'!houc 
kg 

hours/day 
1hIy./yctIC 

yctICS 
mglug 

EQUATIONS 

CANCER RISK = INTAKE (mc~):. INHALATION CANCER SLOPE FACTOR <-C~)-1 

'HAZARD QUOTIENT = INTAKE (mc~) I INHALATION REFERENCE DOSE (mc/q-<lol,J) 

INTAKE = CA:.IR:.ET:.EF:.ED 

JlW:. AT :. 345 dIqoJrr 

WhORl 

CA = C:. CF:. (1IPEF) 



INHALATION OF PARTICULATE DUST - SUBSURFACE SOIL 
EXCAVATION WORKER 
NAS CECIL FIELD 
OFERAJILE UNIT 2, SITE 5 
TABLEF-16 
CARCINOGENIC EFFECTS 

ND = No data amiable 

ABB-Environmental Services, Inc. 
TABF-16.WKl 
513195 

3.82E-08 
l.03E-08 
2. 72E-08 
2.41E-09 
9. 66E-09 
1.72E-08 
3.42E-08 50 2.9E-IO 



INHALATION OF PARTICULATE DUST - SUBSURFACE SOIL 
EXCAVATION WORKER 
NAS CECIL FIELD 
Ol'ERABLE UNIT 2, SITE 5 
TABLEF-16 
NONCARCINOGENIC EFFECTS 

0 
0 
0 
0 
0 
0 
0 
0 
0 

ND = No data aftllable 

ABB-Environmental Services. Inc. 
TABF-16.WKl 

5/3/95 

1650.00 
IOS5.00 
1900.00 
375.00 
510.00 

1350.00 
120.00 

1572.00 
3450.00 

1.20E-OS 
ug/kg 3.32E-OS 
ug/kg 2.1SE-OS 
ug/kg 3.S2E-OS 
ug/kg 7. 55E-09 
ug/kg 1.03E-OS 
ug/kg 2. 72E-OS 
ug/kg 2.41E-09 
ug/kg 3. 16E-OS 
Ul!/kl! 6.94E-OS 

4. 77E-OS 
9. 66E-09 
6. 64E-07 
9.69E-OS 
2.SSE-07 
4.53E-OS 
3.72E-OS 
1. 72E-OS 
3.42E-OS 
7.47E-05 
2. 12E-05 
2.6SE-05 
5.43E-06 
S.95E-06 

5.53E-04 



DIRECT CONTACT WIm AND INCIDENTAL INGESTION OF SEDIME'NT 
CHIID RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-17 

EXPOSURE PAIlAMEI'ERS 

'1 
) 

EQUATIONS 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mg/I<g-day)-1 

IR 
FI 100%1 unitleas 

FACTOR AF 
SURFACE AREA SA age-specific cm2 

FRACTION ABS chemical specific unitless 
FACTOR CF 1.00E-W kg/ug 
FACTOR CF l.00E-{)6 kg/mg 

BW 15 kg 
BODY WEIGHT BW age-specific kg 

FREQUENCY EF 100 days/year * 
DURATION ED 6 years 

EXPOSURE DURATION ED age-specific years 
SURFACE AREA [1] SAsedJadj 766 cm2-yearlkg 

DAevent chemical specific mg/cm2-event 

CANCER AT 
AT 

Units for exposure frequency are in events/year in the calculation of the dermally absorbed dose. 

HAZARD QUOTIENT = INTAKE (mg/kg-day) I REFERENCE DOSE (mgikg-day) 

INTAKE-INGESTION = CS x IR x FI x CF x EF x ED 

BW" AT" ~ dayalyr 

INTAKE-DERMAL = (DAe ... nt x EF I AT x 36S day./y ..... ) " SAaoIl/adJ 

Where: 

SAaoIl/adJ = SUM (SA x ED I BW) 

DAe\'ent = CS x AF x ADS x CF 

[1] In estimating the dermally absorbed dose for children age 6 through 16, the time-weighted, bodyweight normalized surface area 
is calculated from surface &rea, exposure duration, and body weight for each of 11 age periods, age 6 through 16, rr 
1992. 
1989. Exposure Factors Handbook;EPA/600/8-89/043; May 1989. 
1991. Human Health Evaluation Manual, Supplements! Guidance: "Standard Default Exposure Factors"; OSWER Directive 

I 
1992a. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-911011B; January 1992 and Derm~ Exposure 

IAppendix of this document. 
1992b. USEPA Region IV Guidance Memo February 10, 1992. 

ABB-Environments! Services, Inc. 
TABF-17.WKI 
5/2/95 



DIRECT CONTACT Willi AND INCIDENTAL INGESTION OF SEDIMENT 
CmLD RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-17 
CAIlCINOGENIC EFFECTS 

[1] A relative potency factor (RPF) has been applied to oral cancer slope factor of carcinogenic PAH compounds in accordance with 

USEPA "Provisional Guidance for Quantitive Risk Assessment of Polycyclic Aromatic Hydrocarbons" (July, 1993). 
[2] USEPA Region IV guidance specifics absoq>tion factors of 1 % for organics and 0.1 % for inorganics (February 10, 1992). 
[3] Calculated from Oral CSFs. 

NO = No data available 

ABB-Environmental Services, Inc. 

TABF-17.WK1 
512/95 

1.7E-06 

J 
" 



DIRECI' CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
CffiLD RESIDENT 
NAB CECIL FIELIJ 
OPERABLE UNIT 2, SITE 5 
TABLEF-17 
NONCARCINOGENIC EFFECTS 

\ 

1.\;.:·n~··.· •. ·.· .•. · .•. ·.··.·i.~S~"~~;st.·· {·~i·····.O::·.····i.=;~Y·~~1~;;=·;~:·;·~r·l·= 
Flu ..... 0 230 uglkg 8.4E-07 0.04 2.lE-05 0.01 
Naphthaleoe 0 1100 uglkg 4.0E-06 0.04 1.0E-04 0.01 
12-MrthylDaphthUene 0 1500 uglkg 5.5E-06 0.04 1.4E-04 0.01 
Aroclor-1.2.60 0 330 uglkg 1.2E-06 0.00007 1.7E-02 0.01 
Anenic I 4.5 mglkg 1.6E-05 0.0003 5.5E-02 0.001 
iBeryllium I 0.63 mglkg 2.3E-06 0.005 4.6E-04 0.001 
Calcium I 4140 mglkg 1.5E-02 ND 0.001 
Iron I 3370 mglkg 1.2E-02 ND 0.001 
IMqneaium I 341 mglkg 1.2E-03 ND 0.001 
Sodium I 123 mglkg 4.5E-04 ND 0.001 

TRI'H 10 1450000 uglkg 5.3E-03 IND om I 

.: .. ~~.:..:.:..:.;..::-., .... ~ .,. ·$~Y)lAZA1l:D1NDIt~···· •.•..•..• ···11;!i&.ll,ZJ'=i··'CC 
[1] USEPA Reeioo IV guidance specific& abaorptioo factors of 1 % for organiC! and 0.1 % for inOIKaniC! (February 10, 1992)_ 
[21 Calculated fHm Oral RID.!!. 
ND = No data available 

ABB-Environmental Services, Inc. 
TABF-17.WKl 
5/2/95 

8.0E-08 0.0364 2.2E-06 2.3E-05 
3.8E-07 0.04 9.6E-06 l.lE-04 
5.2E-07 0.04 1.3E-05 1.5E-04 
1.2E-07 0.000063 1.8E-03 1.9E-02 
1.6E-07 0.000294 5.4E-04 5.5E-02 
2.2E-08 0.00005 4.4E-04 9.0E-04 
1.4E-04 ND 
1.2E-04 ND 
1.2E-05 ND 
4.3E-06 ND 

5.1E-04IND 

'::~ It£il)i 



DIRECT CONTACT WITH AND INCIDllNTAL INGFSHON OF SEDIMENT 
ADULT RIlSIDllNT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF·18 
EXPOSUItE P ARAMETIlltS 

lY''-:·;;· fiji'" . ,~" .. " . ,vAli.w' i>wWiT ' •.•...•. , ,~,. , ...... 
CONCENTRATION SEDIMENT CS chemical lpecific cbemical ~ific 
INGESTION KATE IR 100 mg/day USEPA,I991 

DlACTION INGESTED FI 100% UnitleAli Assumption 
ADHERENCE FACTOR AF 1 mg/cmz-event USEPA, 1992.t. 
ABSORPI'ION FRACTION ADS chemical specific unitleSII USEPA, 1992b 

SURFACE AREA EXPOSED SA 5,750 em' USEPA, 1992a 

DOSE ABSORBED PER EVEN1' DAevent chemical. lipecific mg/cm2--cvent USEPA, 1992. 
CONVERSION FACTOR CF 1.00E.{J9 kg/ug Organic conversion 

CONVEltSIONFACTOR CF 1.00E.{)6 kg/mg Inorganic convcnion 

BODY WEIGHT BW 70 kg USEPA,I991 
EXPOSURE FREQUENCY EF 100 dayl/year * Alsumption 

EXPOSUIlE DURATION ED 24 yem Ailiiumption 

AVERAGING TIME 

CANCER AT 70 yem USEPA,I991 
NONCANCER AT 24 years USEPA,I991 

• Unit3 for expolure mquency are events/year in the calculation of the dermaIly absorbed dose, 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; 

OSWER. Directive 9285.6-03 
USEPA, 1992&. Dennal Expoliure ASlie8l1ment: Principles and Applications; EPAl600/8-91l0l1B; January 1992. 

USEPAt 1992b. USEPA Region N Guidance Memo Februarv 10 1992. 

ABB-Environmental ServicelO, Inc. 

TABF·18.WK1 
512195 

EQUAHONS 

CANCER RISK - INTAKE (mg/kg-dr;ly) x CANCER SLOPE FACTOR (mglkl"day}-l 

HAZARD QUOTJENT = INTAKE (mglklf"'du-y) I REFERENCE DOSE (mctt .... y) 

I 

i 

I 

INTAlIiE-INGESTION = CS x lit. x FI x CF x EF J.: ED 

BW x AT x laS da,./yr 

INTAKE-DERMAL .. DAet'ent l( SA I EF x ED I 
BW]I: AT x 3e: *,./yr 

Whete: 

DAeTtnt= CS][ AF x ABS][ CF 

I 



DIRECT CONTACT WITH AND INCIDENTAL INGES'IlON OF SEDIMENT 
ADULT RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-J8 
CARCINOGENJC EFFECTS 

[1] A relative potcocy factor (RPF) ha.a been applied to oral cancer 
USEPA "Provisional Guidance for Quantitive Rjak Aueument of Polycyclic An:m.a.tic HydrocaIbon~" {July, 1993)0 

[2] USEPA Ree-ion IV guidance specifies absorption f.eWts of 1 % for organic. and 0.1 % for inoreanies (FeblUllry 10, 1992), 
[3] Calculated frQOl Oral CSF,I. 
ND =- No data available 

ABB-Environmental Services, Inc. 

TABF-18.WKI 
512f9S 

0.001 
0.001 

3.5E-OS 

4.9E-09 430 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
ADULT RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SI'lE 5 
TABLE F-18 
NONCARCINOGENIC EFFECTS 

NO = No data available 

ABB-Enviroomental Services, Inc. 
TABF-lS.WKl 
512/95 

4.3E~7 

5.9E~7 

1.3E~7 

1.8E-% 
2.5E~7 

2.3E-% 
0.04 l.lE~5 

0.04 1.5E~5 

0.00007 1.8E~3 

0.0003 5.9E~3 

0.005 4.9E~5 

0.Q1 5.2E~8 0.0364 1.4E-% 3.7E-% 
0.Q1 2.5E~7 0.04 6.2E-% 1.7E~5 

0.01 3.4E~7 0.04 8.4E-% 2.3E~5 

0.01 7.4E~8 0.000063 1.2E~3 3.0E~3 

0.001 I.OE~7 0.000294 3.4E~ 6.2E~3 

0.001 1.4E~8 0.00005 2.8E~ 3.3E~ 

0.001 9.3E~5 

0.001 7.6E~5 

0.001 7.7E-% 
0.001 2.8E-% 

0.01 3.3E~ 



DIRECT CONTACT WIID AND INCIDENTAL INGFSTION OF SEDIMENT 
CIllLD TRANSIENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE S 
TABLEF-19 

EXPOSURE PARAMEfEllS EQUATIONS 

....)*~' · .. mom;,V.w:lE· :iiim:S"soUiiai' 
CONCENTRATION SEDIMENT CS chemical lpecific cbemical-lpecific CANCER RISK = INTAKE (mcJk .... y) I CANCER SLOPE FACTOR (mw'kg-du.y)-l 

IR 100 mg/day USEPA,I991 IINGESTION RATE 
IFRACTION INGESTED Fl 100% unities. Assumption HAZAIU) QUOTIENT = INTAKE (~y) I REFERENCE DOSE (mglka-day) 

ADHERENCE FACTOR AF 1 mg/cm4vent USEPA, 1992. 
AGE~PEC~CSURFACEAREA SA age-lipecific em' USEPA,1989 
ABSORPI'ION FRACTION ADS chemical specific unitlesii USEP A, 1992b 
CONVERSION FACTOR CF 1.00E-OO kg/ug Organic conversion 
CONVERSION FACTOR CF 1.00E-06 kg/mg Inorganic conversion 
BODYWElGBT BW 40 
AGE-SI'ECIFIC BODY WEIGHT BW age-specific 

kg 
kg 

USEPA,I991 
USEPA,1989 

INTAKE·INGESTION = cs x IR. x FI x CF x EF I ED 
BW I AT I3e: dayalyr 

EXPOSURE FREQUENCY EF 45 dayl/year * USEPA,I991 
EXPOSURE DURATION ED 11 yoars USEPA,I991 
AGE-SI'ECIFIC EXPOSURE DURATION ED age-specific yeors Assumption INTAKE~DERMAL = (DAennt][ EF I AT x US dayalyNr) x SAaoIlllldj 
AGE-WEIGHTED SURFACE AREA [1] SAsed/adj 1136 cm2-yearlkg USEP A, 1992. 
DOSE ABSORBED PER EVENT DAevent chemical lipecific mg/cm2-event USEPA, 1992. 
AVERAGING TIME 

CANCER AT 70 yem USEPA,I991 
NONCANCER AT 11 years USEPA,I991 

• Unit, for CXpOliU~ frequency are in events/year in the calculation of the dermally absorbed dose. 

[1] In cltimating the dermally absorbed dose for children age 6 through 16, the time-weighted, bodyweight normalized surface area 

lexpoAed ia calculated from aurface area, exposure duration, and body weight for each of 11 age periods, age 6 through 16, r' 
USEPA, 1992. 
USEPA, 1989. Expoaure FactoCil Handbook;EPAl600/8~89/043; May 1989. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: ~Standard Default Exposure F.cton~; OSWER Directive 

~.~ I 
USEPA, 1992a. Dermal Exposure Assessment: Principles and Applications; EPA1600/8~9I1011B; January 1992 and Derm~ Exposure 
Appendix of this document. 

USEPA, 1992b. USEPA Region IV Guidance Memo February to, 1992. 

ABB~EnvironmentaI Services, Inc. 
TABF-19.WKI 

512195 

Wh"" 
SAaoIlllldJ = SUM (SA:II: ED I BW) 

DAennt= CSIAFIABSxCF 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
CIDW TRANSIENT 
NAB CECIL FIELD 
Ol'ERABLE UNIT 2, SITE S 
TABLEF-19 
CARCINOGENIC EI .... FEC'fS 

It,':::~:sr~~f:~~<~;':=L~:~:j2~m~::: ;EE~,~~\',·~; 
, 

A<oclor-12fiO 

Anook 

Beryllium 

o 
I 
'I 

330 IUglkg 
4.5 mglkg 

0.63 mglkg 

1.6E~8 

2.2E~7 

3.IE~8 

........ ,... , ......• ·.S~R\'CA!iC~ll,rSK 
[1] A relative potency factor (RPF) has been applied to oral cancer 1I1~ factor of carcinoeenic PAH cOIl1poundl in accordance with 

USEPA ~Provisional. Guidance for Quanbtive Rilk Allcllmcnt of Polycycli.c Amnatic Hydrocarbons" (July, 1993). 

[2] USEPA Rq:ioo. IV pidance lpeCifiei absorption facton of 1 % for organic. and 0.1 % for inorganiCI (February 10, 1992). 
[3] CalculatW from Oral CSF •. 
NO = No data available 

ABB-Environmental Servicell, Inc. 

TABF-19. WKl 

512/95 

7.7 
1.75 
4.3 

1.2E~7 

3.8E~7 

1.3E~7 

0.01 
0.001 
0.001 

6.6E.oo 
9.0E.oo 
1.3E.oo 

8.56 
1.79 
430 

5.7E~811.8E~7 
1.6E~8 4.0E~7 

5.4E~7 6.7E~7 

·'/li;4~1 ••• • :n:·.T.i.:;:····:; ,: I" '; I ,: ,./,.·'t~l .. ::llWi> .. 



DIRECT CONTACT WI'lH AND INCIDENTAL INGESTION OF SEDIMENT 
CIDLD TRANSIENT 
NAS CECIL FJELD 
Ol'ERABLE UNIT Z. SITE 5 
TABLE F-I9 
NONCARCINOGENIC EFFECTS 

}~;t~~:~ J~~n .. ijijiif ••. :I= '~i=f!:: 
li1u.oNne 

Naphthalene 

IZ-Moth,loaphlhalene 
Al'oclor-126O 

Aneok 

Beryllium 

Calcium 

Iron 

Mape.ium 

Sodium 

TRl'H 

o 
o 
o 
o 
I 

I 
I 

o 

230 uglkg 
1100 uglkg 
1500 uglkg 
330 uglkg 
4.5 mglkg 

0.63 mglkg 
4140 mglkg 
3370 mg/kg 

341 mglkg 
123 mglkg 

1450000 luglkg 

7.1E-08 0.04 1.8E-06 0.01 
3.4E-07 0.04 8.5E-06 om 
4.6E-07 0.04 1.2E-05 0.01 
1.0E-07 0.00007 1.5E-03 0.01 
1.4E-06 0.0003 4.6E-03 0.001 
!.9E-07 0.005 3.9E-05 0.001 
I.3E-03 ND 0.001 
1.0E-03 ND 0.001 
l.lE-04 ND 0.001 
3.8E-05 ND 0.001 

4.5E-04IND 0.01 I 

. ·'··.''i,~OMMMifmzAtD INI)~X''''' .·I,Ij'.~E:.G31 •••• • •. .. T . 
[1] USEPA Rtgioo. IV ~idmce 'pecillCll abwrption factor' of 1 % for oq.rucs and 0.1 % for inorganics (February 10, 1992). 
[2] Calculalcd from Oral RIDs. 

ND -= No dala availabk 

ABB~Enviromnen .. l S~rvic~s, Inc. 
TABF-19.WKl 
5/2/95 

.. ~ . .. ~ .•.•... =~m.:";; 
.~,,~.:. 

2.9E-08 0.0364 8.0E-07 2.6E-06 
1.4E-07 0.04 3.5E-06 1.2E-05 
1.9E-07 0.04 4.8E-06 1.6E-05 
4.2E-08 0.000063 6.7E-04 2.1E-03 
5.7E-08 0.000294 1.9E-04 4.8E-03 
8.0E-09 0.00005 1.6E-04 2.0E-04 
5.3E-05 ND 
4.3E-05 ND 
4.3E-06 ND 
1.6E-06 ND 

1.8E-041ND 

·-c.lmT) ~j.' 



DIRECT CONTACT WIID AND INCIDENTAL INGESTION OF SEDIMENT 
ADULT TRANSIENr 
NAB CECIL FIELD 
OPERABLE UNIT 1, SI'IE S 
TABLE}'-20 

EXPOSURE PARAMEIllRS 

!CONCENTRATION SEDIMENT 

INGESTION RATE 

'FRACTION INGESTED 

ADHERENCE FACTOR 

IABSORPTION FRACTION 

SURFACE AREA EXPOSED 

DOSE ABSORBED l"'ER EVENT 

CONVERSION FACTOR 

CONVERSION FACTOR 

BODY WEIGHT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

IA VERA,GING TIME 

CANCER 
NONCANCER 

····;~;·;ywii· 

cs chemical specific 

m 100 
FI 100% 
AF 
ASS chemical .llpecific 

SA 5,750 
DAevent chemical specific 

CF LOOE.w 
CF LOOE-06 
BW 70 

EF 45 

ED 19 

AT 70 

AT 19 

... ~ .. 
chemical specific 

mg/day 
Unitlcil 

mg/cm2...event 
unitiesl 

em' 
mg/cr02-event 

kg/ug 
kg/mg 

kg 
days/year * 

yean 

years 
year, 

• Units for exposure frequency are event./yeat in the calculation oftbe decmally ablilo.rbed dose. 

.~¢t •• 

USEPA,I991 
Anumption 
USEPA, 1992a 
USEPA, 1992b 
USEPA, 1992. 
USEPA, 1992. 
Organic conversion 
Inorganic convcnion 

USEPA,I991 
Assumption 

AlJumption 

USEPA,I991 
USEPA.I991 

USEPA, 1991, Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors~; 

OSWER Directive 9285.6-00 
USEPA. 1992&. Dermal Exposure Assessment: Principles and Applications; EPAl600/S-91/011B; January 1992. 
USEPA. 1992b. USEPA Region IV Guidance Memo FebruaQ'.)O. 1992. 

ABB-Environmental Services, Inc. 
TABF-20. WK1 
5/2/95 

EQUATIONS 

CANCER RISK = INTAKE (mglkl-du.y) x CANCER SLOl'E FACTOR (mglkg-dllYH 

HAZARD QUOTIENT:: INTAKE (mglkg-day) I REFERENCE DOSE (lDII'kIf-dMy) 

INTAl(E..INGESTION = CS I IR x FI x CF x EF x ED 

BW x AT x 36i5 dayalyr 

INTAKE-DERMAL :: DAn-ent][ SA x EF x ED 

BW If. AT x 36i5 .,.I/yr 

Where: 

DAnent= CS x AF x ADS x CF 



DIRECT CONTACT WI'lH AND INCIDENTAL INGESTION OF SEDIMENT 
ADULT TRANSIENT 
NAB CECIL FIELD 
OPERABlE UNIT 2. SITE 5 
TABIEF-20 
CARCINOGENIC EFFECTS 

[1] A relative potmcy factor (RPF) hu becta applied to on! cmccr Ilope 
USEPA "ProvilliOllal Guidance for Quantitive Risk A.K.lment of Polycyclic ArOlllAuc Hydrocarbons" (July, 1993). 

[2] USEPA Rc:eion IV ~idance .specific! abwrption [aclon of 1 % for organics and 0.1 % for inorganic.!! (February 10, 1992). 
[3] Calculated fnm Oral CSF!. 
ND = No data available 

ABB-Enviroomental SeIVices, Inc. 

T AUF-20. WKl 

512/95 

0.001 
1.2E-08 
1.7E-09 

856 
1.79 
430 



DIRECT CONTACT WIm AND INCIDENTAL INGESTION OF SEDIMENT 
ADULT TRANSIENT 
NAB CECIL FlELD 
OPERABrn UNIT 2, SITE 5 
TABrnF-20 
NONCARCINOGENIC EFFECTS 

1.9E-07 
2.6E-07 
5.SE-OS 
7.9E-07 
l.lE-07 
7.3E-04 ND 
5.9E-04 ND 
6.0E-05 ND 
2.2E-05 ND 

2.6E-04 ND 

[1] USEPA Rl;j:ion IV guidance lpecifies ablorplion factors of 1 % for Of&anics and 0.1 % for mDIi"amcs (February 10, 1992). 
(2] Calculated from Oral RIDs. 
NO = No data available 

ABB-Environmental St:rvices, Inc. 
TABF-20. WK1 
512195 

0,04 
0.04 
0.04 

0.00007 
0.0003 

0.005 

1.0E-«i om 2.3E-OS 
4.SE-«i 0.01 l.lE-07 0.04 2.SE-06 7.6E-«i 
6.6E-06 om 1.5E-07 0.04 3.SE-06 1.0E-05 
S.3E-04 0.01 3.3E-OS 0.000063 5.3E-04 1.4E-03 
2.6E-03 0.001 4.6E-OS 0.000294 1.6E-04 2.SE-03 
2.2E-05 0.001 6.4E-09 0.00005 1.3E-04 1.5E-04 

0.001 4.2E-05 
0.001 3.4E-05 
0.001 3.5E-06 
0.001 1.2E-06 

om l.5E-04 



INGFBTION OF AND DIRECT CONTACT WITH SURFACE WATER 
CHIlD ltF.SIDmT - WADING 
NAS CECIL FII!LD 
OPFItABLE UNIT 2, SITE 5 
TABLEF-2l 
EXPOSURE PAltAMEI'lllS 

,.: .:;:':. :. ":, ··::vAUil!:' "'::'"",,*,::: .. :':'., 
COJ'tICENTRATIONWATER CW F""oal'!'<"ifi Ui/liter 
INGESTION liTJil: IR 0.13 liten/d.y USEPA. 1989 

.A.GE-8rBCIFIC SUKFACE AltEA SA .,e-'pecific =2 USEPA,I989 
EVi:NT IltEQUENCY EV I evenb/d.y A..umption 
BODY lVEIGIn' BW !5 kg USEPA.I989 
.A.GE..arECIFIC BODY WHIGin' BW q;e-lpooifio kg USEPA,1989 

joosK ABSOIUW rER EVENT DAevent hcmioal lpeoifi mg/cm2-event Cal""''''' 
EXP08Un TIME ET 2 .• houn/d.y Auumption 
EXP08UJlE FREQUENCY EF 100 d·Yl/yur AuumpLion 
EXPOSUU: DUltATION ED • y~ Auwnption 
AGE..arKCII1C EXI'8OUKE DUKATION ED I.ge-lpecifio y~ USEPA,I989 

..:"' .. 

.A.G£..WKIGElI'm SURFACE AREA [1] SAlw/adj 766 cm2-yrlkg CaloW-led per USEPA, 1992 
DlntJ8ION bErrH rER EVENT PCevent hemJ.Cal 8p«lifi cmlevenL CaloulalDd per USEPA, 1992 
A Vi:RAGlNG TIME 

CANCER AT 70 y~ USEPA,I991 

NONCANCER AT • yoaR Auumption 
CONVEIUlION FACTOR CFI 0.001 mg/ug 
CONVERSION FACTOR en 0.001 liter/em3 

[1] Aa:e weichtod, bOOy weight normalized .urface acetI 

PCevent calculated per DeroW Expoeure Aueumenl Appendix of thiI document. 
in&Cltion Rate = 0.13 lId.y =.s0 mllhow: x 2.6 hOUl'l/d.y x O.OOlllml 
Surface Area a.uWllei lower legl, handl, feet ate expo!!ed. 
USEPA, 1989. Expo.ure FftcOOIl Handbook; EPA/600/&-&9J043; May 1989. 
USEPA, 1991. Human Huilh EvalWl.tion Manual, Supplemental GuidftIlce: "Standard Default Expo.ure Panuneten"j 
USEPA, 1992. Del'llJJl.l Expo.ure Alseument: Principles and ApplicatioIlllj EPA/600/8-91101lB lind 

Denna! Expo.\Ue AweDodix of tlW document 

ABB-Enviromneollil SeI"ViceOI, Ino. 
TABF-21.WKI 
512195 

EQUATIONS 

CANCKKAIBlIO: INI'AU: {lu(1k("""l][ CANCER BLorE FACTOR. <-Ilkc-Gi.Yl-1 

'IlAZARD QUOI'IENT = INTAIE (mr/q-dIII,J) I KEFEKENCE DOSE lIIIC~l 

INTAIE-INGESTION'" CWJ:IRJ:KFJ:KDJ:cn 

lJW J: AT J: 365.,.1yr 

IN1'AIE-DERMAL = DAH'ftIiJ:EVJ:EFJ:BAlw!ad' 

ATJ:16~f7r 

""-
s..u1f~ = Sum (SA l[ ED J aW) 
DAeftIII. = l'Cevem l[ CW][ CFt][ cn 



INGESTION OF AND DIRECT CONfACT WITH SURFACE WATIR 
CHILD RESIDENT - WAllING 
NA.~ cF,cn, FIn.D 
OPEltABI.E UNIT 2. SITE S 
TABLEF-21 
CAIlCINOGKNIC EffECTS 

I 
.•...•...• ~ ......•.......... 

''', , .. ', ....... . ~~.J .f/!¢W •• 
{(!~ •• 

~ •. ;·~[?~L .... 

·······························•····•· •. ··S\:lMMU.y(;AlI(¢tItIOR·· .........•.•. j .•. ···.lm+OO 
[1] A relative potency factor (RPF) bu been applied. to onl cancer Ilope factor of carcinoa:enic PAR compound.J in accordance with 

USEPA -Provi.ional Ouiduce for Quantitive RUk: Aueument of Polycyclic Aromatic Hydrocacbona" (July, 1993). 
[2] nu. chemic.l ... pecific villue baa been calculated in a ICptitte Ipftadlbcet. 
(3] Calculalod from Onl CSF •. 
ND - No data available 

ARB-Environmental Service., Inc. 
TARF-21.WKl 
5/2/95 

M~: 
• .•..•• 1<iI,~.!Ii •...• .1 •••• ~ ..• 
" .. ,:.;':.~.," 

..... ==.] 
"""'!ft::+L ==!/I:· ••. • •• ;~i·········· 

. ···········I·llEHif .. 1$+_ 



INGESTION OF AND DIRECT CONTACT WITH SURFACE WATF...R 
CHIlD RFSID:ENI' ~ WADING 
NAS CECIL.FIELD 
OPERABLE UNIT 2. SITE 5 
TABLEF-21 
NONCARCINOGENIC EFFECrS 

hii .. ~ .. , .. ~Nl.!.\m iJ~:l.;1.i..l;·.·l& It~~;I~l.I~.i]el: .• · .•.• ~ •. " 
IC.lcium 

Iron 

Mqne.ium 

~~ 
Po .... ium 

Sodium 

VUUldium 

20400 uglliter 
3610 uglliter 
2490 uglliter 
41.6 uglliter 
3790 uglliter 

26500 uglliter 
44.3 uglliter 

4.8E-Ol NO 
8.6E-03 NO 
5.9E-03 NO 
9.9E-05 0.14 7.1E-04 
9.0E-03 NO 
6.3E-Ol NO 
LlE-04 0.007 L5E-02 

I 
·······;;·.·.·$t:iMMUyH.UAlIDINDExl··'L •. ~r·;·········· 

{lJ lbiI cbemicaJ.-lpecific value baa been cllcw..ted in • .epan.W Iprc.:imeet, 
[21 calculated from Oral RiDs, 
ND = No d.ta av.ilable 

ABB-Envlronmental Service., lnc, 
TABF-21.WKI 
5/2/95 

2.60E-03 1.9E-03 NO 
2.60E-03 3.3E-04 NO 
2.60E-03 2.3E-04 NO 
2.60E-03 3.8E-06 0.0056 I 6.8E-04 1.4~ 

2.60E-03 3.4E-04 NO 
2.60E-03 2.4E-03 NO 
2.60E-03 4.0E-06 0.00021 1.9E-02 3.4~ 

I 
········;d·····~l·····;.· .• ·{··:T·.·~. 



INGFSTION OF AND DIRECT CONTACT WTI1l SURF ACE WATER 
ADULT RFSID.ENf - WAllING 
NAB CECn.. FIELD 

OPDlABLE UNIT 2. STIE 5 
TABLEF-22 
EXPOSURE PAllAMEI1!llS 

DOSE AJISORUD PElt EVENT 

EUOSURE TIME 

ED"OSlIItE I'llEQUENcY 

EXPOSURE DURADON 

DIFnlSION DWIH PEk EVENT 

CANCER 

NONCANCER 

IR 
SA 
F!oI 
BW 

DAcvcnt 

ET 
EF 
ED 

PCevent 

AT 
AT 
eFl 

0.13 
5,750 

I 
70 

hemical lpocifi 
2 .• 
100 

24 
chemical-lpe<Cjfi 

70 
24 

0.001 

calcuIatcd. pe~ Dennal Expo.ure AMcument Appendix of Ibis document. 

IlnICitlon ~ = 0.13 IIday = 50 mlIhour x 2.6 bounlday x O.OOlllml 
Are« UlWDCII lower le,l, handI, feet are expo&ed. 

1989. ExpollUre Facton Handbook; EPA/600/8-89/043; May 1989. 

liten/day 

=2 
cventa/day 

k. 
JIlI/cm2-event 

hounJday 

dayllyear 

y-
cm/event 

y~ IUSEPA, 1991 

y-
m,/ug 

1991b. Human Health Evaluation MlUluai, Supplemental GuidlUlce: 'StandlU'd Default ExpO!ure Parameten."; 
1992. Dermal ExpoAute AuCllllIlent: PrincIpia and ApplicatiOWi EPAl600/8-911011B and 

ABB-Enviconmenl1l Service., Inc. 

TABF-22.WKl 
512195 

EQUATIONS 

CANCER RISK: = INTAD ( .. afkI-da1) I CANCER SLOPE FACfOR (~)-1 

HAZARD QUanENT:; INTAU ( .. ~) IItEFERENCE DOSE (~) 

INTAItE-INGESI10N:; CW l[ IR l[ EF)[ ED)[ eFt 

BW]I: AT)[ 365 day.Jyr 

INTAD-DERMAL = DA.v.aI. II EV ]I: D' )[ FD )[ SA 

ATllaWll3&S ~.Jlr 

Wbw" 
DAe~. = pe._aI. II CW]I: CFl )[ CFl 



INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER 
ADULT RF.SIDINT. WADING 
NAS CECH. FIELD 
OPlltABLE UNIT 2. SITE S 

TABLEF·22 
CARCINOGENIC F.n'ECTS 

potency factor (&PF) hal b«::n applied to oral cancer 
USEPA -Provisional Guidance for Quanbtive Ri!k. Asacaament of Polycyclic Aromatic Hydrocarbow~ (July, 1993). 

[2] Th ... chcmical-lIpcCific value hal been calculated in a separate .pread.beet 
[3] CalculatM from OnI CSF._ 
ND = No dala available 

ABB-EnvirornmmW Services, Inc. 
TABF-22.WKl 

512195 



INGESTION OF AND DIRF..cT CONTACT WITH SURF ACE WATER 

ADULT RESIDE"IT - WAllING 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 

TABLEF-22 
NONCARCINOGENIC EFFECTS 

44.3 lu.lliter 

chcmical-apocific value has hem calculaLed in a aepan.tc Ipre.hheet 

[2] Calculated from Oru RtDa. 
ND = No dat. available 

ABB-Envl.£onment.l ServiceII, Inc. 

TABF-22.WKI 
5/2/95 

1.5E-Il4 I 

2.3E-{)5 0.0071 3.2E-{)3 1 

2.60E-{)3 
2.60E-{)3 
2.60E-{)3 

2.60E-{)3 I 2.4E-{)6 I 0.0056 I 4.3E-{)4 I 5.9E-{)4 
2.60E-{)3 

2.60E-{)31 1.6E-{)3 
2.60E-{)3 2.6E-{)6 0.00021 I 1.2E-{)2 I I.6E-{)2 



INGESTION OF' AND DIRECT CONI'ACT WITH SURF ACE WATER. 
CHILD TRANSIFNr • WAllING 
NAB CECa FIELD 
oPFllABLE UNIT 2. SITE 5 
TABLEF·1.3 
EXPOSURE PARAMETERS 

, ' .. i .. : .~ "':'::::::"~'.' :.:'.:.'.:<JNmi'" 
jcONCENTRATION WATER CW hcmicallpecifi 1lI/ liwr 
INGEBTION liTE IR 0.13 liten/dllY 

AGE-SPECIIlC SURFACE AIlEA SA age-.pecific om2 
EViNT FREQUENCY BY 1 evcnil/day 
BODY WKIGIlI' BW 40 kg 
AGE-SPECII1C BODY WEIGIrr BW a,e-specific kg 
DOSE AB80RIIKD PER EVENT DAevent hemical .pecili IDJ:fcmZ--¢vent 
EXPOSURE TIME ET 2 .• houn/day 
EXP08UIJ: FREQUENCY EF 45 dayllyear 
EXPOBU1lK DUIATION ED 11 y,*" 

AG~PECII1C BXI'8OUKE DU1tATION ED age-specific y<an 
AGE·WEIGHI'ED SURFACE AREA [1J SAlw/adj 1136 cm2-yrlk, 
~1FFU8ION DEPTH PER EVENT PCevent hemicallpecifi omIevent 
AVEIlAGINGTIME 

CANCER. AT 70 y<an 
NONCANCER AT 11 y~n 

jcONVi:RBION FACI'OR eFI 0.001 mg/ug 
!cONVli:RBIONFAcrOR eF2 0.001 liter/cm3 

[1] Age weighted. body weight nonwilized .ur[ace area 
PCevent calculated pee Dennal Exposure Aaaea&mc:nt Appendix of thil document. 
Ingeation Rate = 0.13 lIday = 50 m1Ihour x 2.6 houn/day x 0.0011lml 
Surface Area IlAUDlei lower leg., handl, feet are e:xp<»ed. 
USEPA, 1989. Expotuce Facton Handbook; EPAl600/&-1Ii9/043; May 1989. 

USEPA, 1989 

USEPA, 1939 
Aalumption 
USEPA, 1989 
USEPA,I989 
Calculated 
Aalumption 
Auumption 
Aaiumption 
USEPA,1989 
Calculated per USEPA, 1992 
Calculal.ed per USEPA, 1992 

USEPA, 1991 
Aalumption 

USEPA. 1991. Human Hc.lth EvaiUlltion Manual, Supplemental Guidance: 'Standllnl Defllult Exposure PllCUllelen"i 
USEPA, 1992. Dennal Expo.ure AueallIlent: Principlee and ApplicatioDl; EPA/600/8-911011B and 

DennaJ. ExpoIuce Appendix of thY dooument 

ABB-Environmen1Jll Servicee, Inc. 
TABF-23.WKI 
5/2f95 

EQUATIONS 

CANCER RISI: - INTAI:E (alt1q-4aJ) :leANCER SLOPE FACfOK~)-1 

'IlAZ~ QUOTIE/'(I' = INI'AU (IaI/q-diq) f ItiFERENCJ: DOSE <-C~) 

INI'AI:E-INGiSTION = CW ... IR ... EF ... ED ... cn 

.W ... ATltW.Jrr 

INTAJ(E-DERMAL = DAewaI ... EV:lEF:lSAlwfad! 

AT x 3fr5 ./yr 

Wh~ 

SAawlacU = Sw.. (8A ltli:D f BW) 

DAewaI = 1'Cevwt][ cw][ cn][ cn 

_. 



INGESTION OF AND DIRECT CONfACT WITH SURF ACE WATER 
CHILD TltANS1FNI' • W WING 
NAS CECa FIF.1D 
OPERABLE UNIT 2.. SITE 5 
TABLEF·2J 
CAltCINOG&NlC En'KCTS 

:~.' 
'. \;.II'Co- "~ .. .~'" 

. :U(ttl.: . ··:}ll.I~'.':· '. 
; :"';':+';'1:::' 

···~ileANCERIU$K:.·,·'· 

~·Im ... ~~ .••. :: ... 

'C"'1lJi;f'oo 
[1] A relative potency factor (RPF) hu been. applied to oral CIIlloer _lope f.ctor of carcino,eoic PAH COtDpOUIIII.U in accoromce wid!. 

USEPA "Prov.ional GuidllO.oe for Quantitive RiIk Aucament of Polycyclic Aromatic Hydrocarborll: (July, 1993). 
[21 Thia ~1pOCilic value baa been calculated in a aepantc Ipreadlbeet. 
(3] Calculalcd from Onl CSP,. 
ND = No data available 

ABB-Envirorunental Services, Inc. 
TABF-23,WKl 
5f2f95 

·tiiion,·,· 
~,., 

:.:J~~~; 

·::~~~~i; ::;~.:I,::,)e/)· ., 

'r~*lIO """":$+." 



INGESTION OF AND DIRECT CONTACT WITH SURFACE WATm 
CHIlD TRANSJEIIT - WADING 
NAS CECIL FIELD 
OpmtABLEUNIT Z, SITES 
TABLEF-23 
NONCAIlCINOGENIC EFFHCI'S 

I ··.··~·I~l·~ 
CalDiwn 20400 ugiliter 
Iron 3610 uglliter 

IMagnelium 2490 ugiliter 
Man& .. ~ 41.6 uglliter 
!Potulium 3790 ugiliter 
Sodium 26500 uglliter 
IVllllIIIIIium 44.3 ugiliter 

...... ~~ ...... . 

. ·t*'.,m~)l""· ........... ' 

8.2E-03INO 
1.4E-03 NO 
1.0E-03 NO 
1.7E-05 

t.5E-03INO 
l.lE-Ol NO 
1.8E-1l5 

I 

i~jaj 

0.14 1.2E-04 

0.007 2.5E-1l3 

;W;"01'I'J 
.::.~) 

2.60E-1l3 
2.60E-03 
2.60E-03 
2.60E-03 
2.60E-03 
2.60E-1l3 
2.60E-03 

MilD 
,.; .. :~ 

6.8E-04 
1.2E-04 
8.2E-1l5 
I.4E-06 
l.3E-04 
8.8E-04 
1.5E-06 

I 

·.I':::'rliiirl.i {~!' .... ' ····i 
NO 
NO 
NO 

0.0056 I 2.5E-04 I 3.6E-M 
NO 
NO 

O.lXX121 I 7.0E-03 I 9.SE-03 

1'< ;.:.:. ',;',., . ····sUMMAity~JNDlilr .. y. ···.~.I.······ .................................................................. ··.···.·····.r;1&«JT·.···· ............~ .. 
[1] Th. Dhemical ..... pccific v.lue hu been calculated in. aeparate .pteadahect. 
[2] calculatc:d from Oral RfDI. 
ND = No data available 

ABB-Enviconmental Servic~, Inc. 
TABF-23.WKl 
5/2/95 



INGFSTION OF ANDDIRF.CT CONfACT WITH SURFACE WATER 

ADULT TRANSJENT - WADING 
NAS CECIL FIELD 
OPmlABLE UNIT 2. SITE 5 
TABLEF-2A 
EXPOSURE PAR.AMEI'EltS 

IR 0.13 

SA 5,750 
EV 1 
BW 70 

DAevent hemlcal .pecifi 
ET 2 .• 

FIlEQUENCY EF 4' 
ED I. 

PERJo..'VENT pCevent chemicti-lpecifi 

CANCER AT 70

1 
NONCANCER AT I. 

FACfOa CFl 0.001 

ca1culatc:d per Dennal ExpoIU~ Aucument Appendix of tlW document. 

Rate = 0.13 IIday = SO ml/hour x 2.6 houn/day x O.OOlllml 

A~ IUIIUDleil lower leg., b.nd., feet are expru;od. 

1989. Expo.ure Flcton Handbook; EPAl600/11-89/043; May 19119. 

eventl/day 

kg 

mg/cm2-event 

houn/day 

day./year 

you> 

cm!event ICalculated per USEPA, 

you> IUSEPA, 1991 

y~ 

mg/ug 

1991b. Human Health Evaluation Manual, Supplemental Guidance: ·Standanl Default Exposure PanunewI1I"; 

1992. Dennal Expo.ure Aue6llD.ent: Principlea and ApplicatioDa; EPAl600/8-911011B Iill1I1 

ABB-Eo.vllonmental ServICes, Inc. 

TABF-24.WKl 
5/2/95 

EQUATIONS 

CANCER RISK: = INTAIE (-~J) J: CANCER SLOPE FAcroR (-.ikI-da1H 

HAZARD QUOTIENT = INTAIE (-I-'kI-daJ) IllD'ERENCE DOSE 11Iq/q-tkJ') 

INTAKE-INGESTION = CW I IR I EF I m I crt 

BW I AT I 365 ~.Jrr 

INTAIE-DERMAL "" DAn .... ]I: EV I EF I II) I SA 

AT]I: BW I 365 daJtlrr 

Whon, 

DAewDt = PC.v. ... J: CW]I: 0'1 :J; en 



INGESTION OF AND DIRECT CONTACT WITH SUKFACE WATElt 
ADULT TRANSIE2'IT - WADING 

NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-U 
CARCINOGENIC EFFECI'S 

.............•. ,~ .. :~,,_·:.::L·.;:!iN~:.: 
.~~qw 

'J:,':';",'mw;" 
.-.:~ 

..... _ ... t '~ .. ;rI]· .::i:I: J~> 11!tiB:,:. 
~.- =;ttl~ 

mrAt<·· 
00i1Zt:.· .>. 

I·::':~YCANCER IUSK···· .u!·--:eE+oel·l: --I.oEfjjjl :,iji+iiil 
[1] A relattve potency factor (RPF) hu bea:l. applied to oral cancer .Iope factor of carcinogenic PAR compound. in I.cconi.Qlce with 

USEPA 'ProvlIional Guidance: for Q.1antitive Risk. Aaleaamcnt of PolY(..j'clic Aromatic Hydrocarbol1l" (July, 1993). 
[2] 1hiJ chemical-.pecific value hu been calculated in II. .epll.nl.te Mpreadllheet 

[3] Calculatod from OnI CSF •. 
ND = No data available 

ABB-Environmental Services, Inc. 
TABF-24.WKI 
512/95 



INGFill'ION OF AND DIRECT CONTACT WITH SURFACE WATER. 

ADULT TIlANSIENI' - WADING 
NAB CECIL FIFLD 
OPERABLE UNIT 2. SITE 5 
TABLEF-24 
NONCARCINOGENIC EFFECl'S 

value 
(2] Calculated from Oral RiD.. 
ND "" No data availliblc 

ABB-Eo.vlConmen .. 1 Servicea, Inc. 

TABF-24. WKI 
5/2/95 

41.6 uglliter 
3790 uglliter 

26S00 uglliter 
44.3 uglliter 

0.14 

0.007 

6.8E-OS 

1.4E-03 

2.60E-03 
2.60E-03 
2.60E-03 
2.60E-03 1.2E-06 

0.OOS6 I 2.0E-04 2.6E-1l4 

0.00021 I 5.6E-03 7.0~3 



INGESnON OF GROUNDWA'IER AS DRINKING WA'IER FROM SURFICIAL AQUIFEK(lINFILTERFJ) SAMPLES) 
ADULT RESIDENT 
NASi CECIL FIELD 
Ol'ERABLE UNIT 2, SI1E 5 
TABLEF-25 

EXPOSURE PARAMETERS 

.:: .•. §,"':' .:>.,: ........... :::,.,. ·····,,~.:: .. :.·.:wiii. ... 
CONCENTJtA'OON WATER CW chcmiCllllpwiliC 

INGtsnON 1tA1E IR 2 

BODY WElGIlI' BW 70 

CONVEllSlON FACI'OR CF 0.001 

EXPOSI1RE FREQUENCY EF 350 

EXPOSVItE DURATION ED 30 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 30 

USEPA, 1991. Human Health. EvlluationMaDlai, SUppielmJUl 0wdaD0e: 

"SlaJ:¥l.ard Defmit EIpOIUtC F.cWn"; OSWEll Directi~ 92i5.6-<l3. 

ABB-Enviroomental SeJVice~, Ioc. 
TABF-25.WKl 
512/95 

ur!liler 

1i:ten/day .. ... "" 
uYI/yeu 
,.~ 

,.~ 

,.~ 

. ':.""- .,.:., 
CANCER RISIt _ INTAD: (ta&fk&.daJ) I CANCER SLOI'EFACI'OR (mtfkl-dl.,)-1 

USEPA,l991 

USEPA,1991 HAZARD QUOTIENT "" INTAD (.~J) I REFERENCE DOSE (_Ifka:-day) 

USEPA,1991 

USEPA,l991 INTAIE ... CWIIRIlEl'IEDIlCF 

BW I AT][365 daJ-'l-' 

USEPA, J991 

nSEPA,1991 



INGESTION OF GROUNDWATER AS DRINKING WATER FROM SURFICIAL AQUIFER(UNF1LTERED SAMPLES) 
ADULT RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-25 
CARCINOGENIC EFFECTS 

plot ....... 

ABB-Environmental SeIVices, Inc. 
TABP-25.WKI 
5/2/95 

66.7 lug/liter 

0.0'29 

O.OU 

7.8E-04 0.014 

1.8E-06 1.3 

~L3E-05 1.8 

3,8E-OS 4.3 

1.3E-03 

2.2E-03 

5.4E-06 

2.1E-06 

1.1E-05 

Z.3E-06 

9.5£-05 

1.6E-04 



INGESTION OF GROUNDWATER AS DRINKING WATER FROM SURFICIAL AQUIFER(UNFlLTERED SAMPLES) 
ADULT RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT Z. SITE 5 
TABLEF·2S 
NONCARCINOGENIC EFFECTS 

...... ~~ ...... ~'fl!)M·········~·····l=i.~:rmai 
':~.::' .' ........ 8500 ug/litet 2.3E-Ol 0.1 2.3E+00 -- I. ugllili:r 4.4E...04 0,0003 1.5E+00 

2-HR"IUlODe 60 ug/liter 1.6E-03 ND 

TolueM ISO ugilitcr 4.9E-03 0.2 2.5E"'{)2 

Tricldoroett-e 16,6 ug/liter 4.5E-04 0.007 6.5E-02 

bIo(2-&",....,.I) pbthabto 66.7 ug/liter 1.8E-03 0,02 9.1E-02 

'l .... nm.-",I_I 38.S u,/liler 1.1E-03 0.02 5.3E-02 

2-l' .... .,.ln.apbthalooo 11. ugfliter 3.2E-03 0.04 7,9E-02 

....... ",1_1 508 u,/liter 1.4E-02 0.005 2.8E+00 

N.pbthaleae 22. ug/hter 6.2E-03 0.04 1.5E--{}l 

alpha-Chlordane 0.15 ug/Jili:r 4.1E-06 0.00006 6.8E-02 

b.t.·HCH 4.5 ug/litee 1.2E-04 ND 
Aluminum 503833 ug/liter 1.4E+Ol 1.4E+Ol 

Antimony 29.4 ug/litec 8,IE-04 0.0004 2.0E+00 

Barium 187 ug/liter 5.1E-03 0.07 7.3E-02 

.o.l'1illum 3.2 ugiliter 8.8E-OS 0.005 1.8E-02 

Cadmium 3 uglliter 8.2E-05 0.0005 1.6E-Ol 

C .... um 25336 ug/litec 6.9E-{)1 ND 
CIuvmlum 187 ug/liter !l.lE-03 0.0051 1.0E+00 

Iron 35596 ulflitec 9.gE-O! ND 
Lood 108 ug/liter 3.0E-03 ND 
_um 4230 uglliter 1.2E-01 ND 
IMarI. __ .8 Ul/bter 1.9E-03 0.005 I 3,7E-01 

MOreu" 0.31 uS/bter 8.5E-06 0,0003 2.8E...{lZ 

Pot .... um 3262 uJ/liter 8.9E-02 ND 
ISoIonlum 6.8 ug/litec 1.9E-04 0.0051 3.7E-02 

SodIum 9897 UC/liter 2.7E-01 ND 
V .... dium 314 ug/lit.er 8.6E-03 0.0071 1.2E+00 

TRPH 9500 IUl/hter 2.6E-01 ND 

'. mTM;1!AZ;;.'WINt\U'· .' 3&+0) 
ABB_Environmffi?afS~l~~I?l~llable 
TABF-25.WKI 
5/2/95 



INHALATION EXPOSURE TO VOC. DURING SHOWERING FROM SURF1CIAL AQUIFER (UNFILTERED GROUNDWATER) 
ADULT RESIDENT 
NAS CECIL nEW 
OPERABLE UNIT 2, SITE 5 
TABLEF-26 

~~ ...... '""~ ..... & -- - -., 
fi. .... . .... r,· .... ·.·,,···: ........ ~ ........ ·.V.uriir . '~'>~II 

fONCE!In'RATION 8110WKR AIR CA[1) cbcmical-lp'CCific ",1m3 Modeled 

fcONVEIl8ION FACTOJll CFl 2< houn./day 

EIPOSUIE TIME SHOWER ET 0.2 hoon/day USEPA, 1939 

EII'OSUIE ntEQm:NCY EF 300 day./yeu USEPA,I991 

EII'08VJl& DUIlATION ED 30 Y"'" USEPA.I991 

CONVERBION FACTO .. I cn 365 day./year 

AVERAGINGTIMIi: CANCER AT 70 Y"'" USEPA, 1989 

AVli:RAGINGTIMI NONCANCEIt AT 30 Y"'" USEPA, 1989 

[1] Calcu1atcd via model by Fom:r md Chra.toWlki, Air Pollution Conb:ol A..ociation Annual Moetin&:, 1917. 

USEPA. 1919. Iliak Aaac:umeo.t Guidance for Superfund Volume I: Human Health Evaluation Manual, (Part A) 

EPAlS40Il--l9/002; D«:cmber 1989. 

USEPA, 1991. Human Health EvalWltion ManUlil, SuPplemental Guilance: ~Stand.rd J)efiauh ExP04Utc AuumDlioIUl"_ 

ABB-Environmental Services, Inc. 
TABF-26.WKl 
5/2/95 

~ ",.~--~ ...... 

CANCER RISK - AVG. CONCA <ualml) " CANCEl{ UNIT RISK: (uaJm.1)"-1 

HAZARD QUOTnNl' "'" AVG.CONC'(llI/mJ)lREF. CONCA (uaIm3) 

CAalr • EF -+ El' -+ ED 

AVG.CONC.= AT· en· en 

NOt~ 

"For lIIItDC&I"daop.1hc:ta; AT = Ell 



INHALATION EXPOSURE TO VOCs DURING SHOWERING FROM SURF1CIAL AQUIFER (UNFILTERED GROUNDWATER) 
ADULT RESIDENT 
NAS CECIL FJELD 
OPERABLE UNIT 2, SI1E 5 
TABLEF-26 
CARCINOGENIC EFFECTS 

ABB-Environmental Setvices, Inc. 
TABF-26.WKl 
5/2/95 



INHALATION EXPOSURE TO VOC, DURING SHOWERING FROM SURFICIAL AQUIFER (UNFILTERED GROUNDWATER) 
ADULT RESIDENT 
NAS CECIL FJELD 
OPERABLE UNIT 2, SITE 5 
TABLEF-26 
NONCARCINOGENIC EFFECTS 

"\,,c~.····~;~ ···<.~~.;:~;'lr06:·~;·= 
Aato_ V 

l- V 

2~HU:UIODe V T._ V 

TrlchIol'Olltt-M Y 
blo(2-"""U-,.) ..,. ....... NY 

2,4-DImoO..,.'_ NY 

2-Mot..,. ... ..,....- NY 

4-Mot..,.'_1 NY 

INapbtbaMM NY 
a1pha-Chlo ....... NY 

Wa-UCH NY 

Aluminum NY 

Amlmo..,. NV 
Barium NY 

B-ryWum NY 

Cadmium NY 

Caldum NY 
Chromium NY 

I""· NY 

r-d NY -= NY 

...... - NY 

More"", NY 

P ......... NY 
SoIonIum NY 
SodIum NY 

V ...... um NY 

TRPH Y 

[1] RfC is the Refermce Concentration published by USEPA 
ND - No Data A'failable 

5.0E+03 4.0E+Ol ND NA 
B.6E+Ol 6.8E-01 NO NA 

NA O.OE+OO NO NA 
9.0E+02 7.2E+00 4.ooE+02 1.8E-O:Z 

7.2E+Ol S.sE~Ol NO NA 
NA NO NA 
NA NO NA 

, 

NA NO NA 
NA NO NA 
NA NO NA 
NA NO NA 
NA NO NA 
NA NO NA 

, 

;NA NO NA 
NA ND NA 
NA NO NA 
NA NO NA 
NA NO NA 
NA NO NA 
NA NO NA 
NA NO NA 
NA NO NA 
NA 0.05 NA 
:NA NO NA 
NA NO NA 
NA NO NA 
NA NO NA 
NA NO NA 

ND INA 

···'·····.·~j,'~iiiiU,· •.•...•. ,' ":~ 

~_Woti." ,. eI.Se~lIl'de is not Tolatile .IilIld has therefore DOt been evalu.ated via this 'folatilization model. 
TABF-26'wKI 
5/2/95 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SUBSURFACE SOn. 
EXCAVATION WORKER 
NAS CECn.. FIELD 
OPERABLE UNIT 2, SITE 17 

TABLEF-l7 
EXPOSURE PARAMETERS 

····,'L··:':',' ·':i,.$~·' . {."i:' .. ::.*AUlti'.'· ·:.::Uim\i, .. :'·· 
CONCENTRATION lIOn. CS chemic.al ~ific chemicallpCCifiC 
INGltSTlON RAn IR 480 mg/day USEPA, 1991 
nlACTlON INGItIITJ!:D FI 100% unitle& AYumption 
ADHKRENCI!: PActoR AF 1 mg/cml-cvent USEPA, 1992. 

ION PJtACTION AIlS chemic.allipecific unitlca USEPA, 1992b 
SURFACE AJUtA. EXPOSED SA 5,750 em' USEPA, 1992. 
DOt!E AlI80RlIED PER EVENT DAevent ch~micalllpccific mg/cm2~v~nt USEPA, 1992a 
OONVER8k)N II'ACTOR CF I.00E-09 kg/ug Organic convcI'lIion 

OO.NVER8lONPACTOR CF !.ooE-06 kg/mg Inorganic conveI'llion 

j-oOY WEIGHT BW 70 kg USBPA,1991 
FREQUENCY EF 30 daya/year * AYumption 

EXPOSl.JRE DUIlATlON ED 0.5 yo,,,. USEPA, 1991 

JAVERAGING TIME 

CANam AT 70 Y"''' USBPA, 1991 
NONCANQUl AT 0.5 -y"'", USEPA, 1991 

• Uni!8 for expo-ure frequency are events/year in the calculation of the dermally absorbed dose. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: ~Standard Default Expollure Facton"; 
OSWER Directive 9285.6-03. 
USEPA, 1992a. Dermal Exposure Aai:CIIIIll1ent: Principles and Applications; EPAl60018-911011B. JanuaI)' 1992, 
USEPA, 1992b. USEPA R~gion N Guidance Memo February 10, 1992. 

ABB-Environmental ServiceB, Inc. 
TABF-27.WKI 
512195 

EQUATIONS 

I CANCER RISK - INTAKE (mg/k .... y) ]( CANCER SLOPE FACTOR (~J}-l 

HAZARD QUOTIENT = INTAKE (mWkg-du.y) I REFERENcE DOSE (mglkg-dlly) 

INTAKE-INGESTION = CS x IR x FI]( CF x EF]( ED 

BW x AT x US' dayslyr 

INTAKE-DERMAL = lDAe't'l!ht x EF J AT;'II; 36S dayalyillllr) ]( SAaoll/IldJ 

Where: 

DAl!Yent= CS x AF I ADS ]( C,,"' 



DIRECT CONfACT WITH AND INCIDENTAL INGESTION OF SUBSURFACE SOn. 
EXCAVATION WORIER 
NAS CECll.. FIELD 
OPERABLE UNIT 2. SI1E 17 
TABlEF-27 
CAKCINOGENIC EFFECTS 

:T;')IlfJI¥~ ..•..• ~~ •... ~.~11ON •....•..... '.iiNi'fS 

Chromium 6lmg/kg 

.:·.I~~~:.::. 

'~'.' 
,.=:. 

·":+.+i: 
2.4E-081ND 

··~.~.IP$l{············ 
[1] A relative potency factor (RPF') hu hem applied to oral cancer .Iope factor of care.inolemc PAR compounds in accordance with 

USEPA -ProVDIOoai OuidllD.ce for Q,lantitive RUt Aucament of Polycyclic ArOlIll.tic HydrOC1ll'bollll- (July, 1993). 
[2] USEPA Re,iOD IV guidance apocifiea abaorption Cacwn of 1 % for organica and 0.1 % for inorganica (Febnwy 10, 1992). 
[3] Calculatai from Oral. CSFt. 
NO = No data available 

ARB-Environmental ServicCII, Inc. 

TABF-27. WKl 

5/2/95 

..~~ ... ~ .... 

. ,~ •••••.• :iOllfIlV. 

0.001 

. ,".i;U+JlO 

.,:~rr;~~ .. ' "~.' .. ': '.:: 
2.9E-1O IND 

'M1'QOJ,"±$(I 



DIRECT CONTACT WITH AND JNCIDFNT AI. INGESTION OF SUBSURFACE SOIL 
EXCAVATION WO~ 
NAB CECIL li'lELD 
OPntABLE UNIT 2. SITE 17 
TABLEF-'l7 
NONCARCJNOGEl'tffC EFFECTS 

I'~;;,'$'~~", .~;.. .• " ..• lii!iti .. •·•··· ••.••. ·.~..fu:II.)Ja)~::~>.,i~F .. ~: .,: ...... ;: •. 'ivf4i>: •• 
.~ .... 

12-_ ................. 0 6003 uglkg 3.4E-06 0.04 -- 0 1900 uglkg l.lE-06 NO 
Fl_.- 0 1400 uglkg 7.9E-m 0,4 
'Fluorantt-ae 0 1285 uglkg 7,2E-07 0.4 
NapbthalelMo 0 3569 uglkg 2.0E-06 0,04 
il7~ 0 31 uglkg 1.7E-08 0.3 
Caldum 5324 mglkg 3.0E-03 NO 
Chromium 6 mglkg 3.4E-06 0,02 

Mana- 1 13.6 mg/kg 7,7E-06 0,14 
_um I 1437 mglkg 8, 1E-04 NO 

TIlPH 10 25000000 uglkg 1.4E-02 INO 

. '$~¥ HAZARIHNVIIl( 
[11 USEPA Region IV guidance lpecifiot lbtorplion facto!!! of 1 % for orllllici and 0.1 % for inorganics (FebfUlry 10, 1992). 
[21 Clillculatod from Oro RfDs. 
ND = No data available 

ABB-Environmental Servicell, Inc. 
TABF-27.WKl 
5/2/95 

8.5E-05 

2.0E-06 
1.8E-06 
S.OE-OS 
5,8E-08 

l.7E-04 
S.5E-05 

0,01 
0,01 
0,01 
0.01 
om 
0.01 

0,001 
0.001 
0,001 
0,001 

0,01 

···· .. 4&M .. I·:····.:· 

4,lE-07 
1.3E-m NO 
9.5E-08 
8.7E-08 
2,4E-07 
2,IE-09 
3,6E-05 NO 

4,lE-08 
9,2E-08 
9,7E-06 NO 

1.7E-03 INO 

0.04 I 1.0E-OS I 9.5E-05 

0,364 2,6E-07 2,2E-06 
0,364 2.4E-m 2,OE-06 
0,04 6,OE-06 S.6E-05 

0.273 7.7E-09 6,6E-08 

0.0022j 1.8E-05j 1.9E-04 
0,0056 1.6E-05 7.IE-05 

. ':$E-llSr:'~ 



INHALATION OF PARTICULATE DUST - SUBSURFACE SOIL 
EXCAVATION WORKER 
NAB CECa FIELD 
OPERABLE UNIT 2, SITE 17 
TABLEF-2I. 

EXPOSURE PARAMETERS 

. ": :'t~:,:, .. .... ':SVMBOli '.: ::'.: VAtlJll :. . .. :": tlkl1'lr , . 
OOOL~""" c d1cmical apccific diemi.:W. I5pCCific 

:.\aT. EMlMIOHI'A.C:N* PEF ".97E+07 m'!k& 
~nOftfAD. CA diemiclil. IpecifiC DlI/m' 
~'lIONAATII: IR 0.833 mJlhour 
.... Y- BW 70 .. 
• D,."'" """ ET • boun!day 

IUQUNCY EF 30 dayllyear 

ltXI'OIIlaEDlIKA'lION ED 0.' Y"" 
CONVEUICfi I'ACTOa OF 0.001 mgt ... 

A'll!::aAGlNG'I1ME 

CANeD AT 70 Y~ 

HONCANCD. AT 0.' y-

USEPA, 1991. IIIDmI.He&lth Evatt-tDl M<u..aI., &lpplc:m::dal~: 
-SIandanl Ddiwh F.lqQUR: FIWIoB-; OSWER Dimdive 9285.600. 

PEl'm. boca dMived in the ~ 10 thi.I ~, Dcrh .. tlOD ofParticulll.tc F.mi.m F~ 

ABD-Environmental SerVlCCl, Inc. 

TABF-28.WKl 

512195 

EQUATIONS 

' .. ::~.,:.: .. 
CANCER. JUIlI( = INI'AD _~) J[ INIULATION CANCER SLOI'E FACTOR ~)-I 

A"""""" 

USEPA,1991 'HAZAim QUorIENT '" INTAD 1mI~) I INHALATION .REFEUNCE DOSE~) 
USEPA,I991 
Ala umptioo. 

AIIumption INTAU = CAJ[IR.J[BTJ[EFJ[ED 

Asaumptioo. .W]I. AT J[ 3S-.tp-
Oq:.nc. only Wb __ 

USEPA,1991 CA = CIerI (11PIi:~ 
USEPA 1991 



INIL\.LATION O~'PARTICULA1E DUST - SUBSURFACE SOIL 
EXCAVATION WORKER 
NAB CECIL FIELD 
OPF.RAHLJ.: IlNIT 2, SITE 17 
TABLEF-lS 
CARCINOGENIC EFFECTS 

f •.•.......•.•. ~...... !~'"!.~ .•••..... ~ ....• ~ •• • ';--:1 
Chromlum I 

ND = No dIIta ........ ble 

ABB-Environmental Servl~, Inc. 
T ABF-28. WKl 
5f1195 

6.00 Img/kg 1.21E-07 6.7E-12 

··~r~~lU$K.··· 

~ ...... ~ .. ... i>If.... ......j 
41 2.8E-IO 

·········.·alt'l. 



INHALATION OF PARTICULATE DUST - SUBSURFACE SOIL 
EXCAVATION WORKER 
NAS CECIL F1ELD 
OPERABLE UNlTl, SITE 17 
TABLEF-21 
NONCARCINOGENIC EFFECTS 

~. 
.-"'AJ<IC0iI" .'.~(,. ... 
~;~~' 

>lllm'$'.. ·~.· ..... ·':'~.~';'C ••• ~ •• 
12-Meth.yrn.pbthal •• 0 ............. 0 
l1uoren.e 0 
l1u.-nth ... e 0 
Naphlhlllene 0 
..,. .... 0 
Caldum 1 
Chromium 1 
iMlignslum I 
l1*npn_ I 

TRI'II 0 

I' 

ND = No data • .alilable 

ABB-Environmenw Secvioes, Inc. 

TABF-28.WKI 
5/2195 

, . --;-'-;-:-;;;.; ..... 

.,~. ..,-.. ..... ...:.... 
6003 uglkg L21E-Q7 9.5E-1O ND 
1900 uglkg 3.82E-08 3.0E-1O ND 
1400 uglkg 2.82E-08 2.2E-1O ND 
1285 uglkg 2.59E-Q8 2.0E-IO ND 
3569 uglkg 7.18E-Q8 5.6E-1O ND 

31 uglkg 6.24E-1O 4.9E-12 NO 
5324 mglkg L07E-Q4 8.4E-07 ND 

6 mglkg L21E-07 9.4E-I0 ND 
1437 mglkg 2.89E-05 2.3E-07 ND 
13.6 mglkg 2.74E-Q7 2.IE-09 0.0000143 1.5E~ 

25000000 uglkg 5.03E-04 3.9E-06 ND 

................ ' :·SUMM.UtVU~MUHmmx:;: : '.: .. :': '. : j:.;:.;: . .:.tJHI4, 



INGESTION OF GROUNDWATER. AS DRINKING WA'IER FROM SURFICIAL AQUll"'ER(UNFILTERED SAMPLES) 
ADULT RESIDENT 
NAS CECIL FIELD 
Ol'ERABLE UNIT 2. SITE 17 
TABLEF-29 

EXPOSURE l'ARAMETERS 

IR 

BW 

CF 
EF 

ED 

AT 

~SIaDdard. ~fauIt ~ F~·i OSWER Directive- 92115.6-{i]. 

ABB-Envirorunental Services, Inc. 
TABF-29.WKI 
S12i95 

2 

7. 
OJlOl 

'50 
30 

7. 

IilcnJday .. 
... "'" 

daya/yeU" 

1·~ 

,.~ 

1991 

1991 

1991 

1991 

1991 

CANCER. RlSJ.: = INTAKE~) x CANCER SLOI'EFACTOR. (_&fkI-day)-l 

1lAZAJU) QUm1ENT = 1NfAU; (~) IIlEI'ERENCE DOSE (-&fk&-daJ) 

INTAR = CW:zIR.:zEl':zID:zCF 
JW J; AT:z:US daya/7 __ 



INGESI'ION OF GROUNDWATER AS DRINKING WATER FROM SURFICIAL AQIlIFER(UNFlLTERED SAMPLES) 
ADULT RESIDENT 
N AS CECIL FIELD 
OPERABLE UNIT 2, SITE 17 
TABLEF-29 
CARCINOGENIC EFFECTS 

,I~~},~~~i ···lliW·· ;~~:~§:T,(~ --M.thy ..... Chloride 

Tdcldo_ 

BIo(1_""""I)....-. 

beta-BHC 

"'-'< 
Chromium 

-.. <:.!" 

ABE-Environmental Services, Inc. 
TABF-29WKl 
5/2/95 

14.6 uaJli~r 

24000 Ill/liter 

104.4 11I/litcr 

6 Ul/lit.el' 

0.03 uBiliter 
6.2 UCiliLer 

104 ua;/liler 

1.7E-04 0.029 5.0E-06 

2.8E-Ol 0.0075 2.1E-03 

1.7E-04 0.011 1,9E-06 

7.0E-05 0,01-'" 9.9E-07 

3,5E-07 1.8 6.3E-07 

7.3E-05 1.75 1.3E-04 

1.2E-03 ND 

,··w'i\Wc . .v4ji.ifmSK .,;UH.t 



TABF-29.wKl 
5/2/95 

INGESTION OF GROUNDWATER AS DRINKING WATER FROM SURFICIAL AQUlFER(lJNFILTERED SAMPLES) 
ADULT RESIDENT 
NAS CECIL FlELD 
OPERABLE UNIT 2, SITE 17 
TABLEF-29 
NONCARCINOGENIC EFFECTS 

1.3E+00 

3.3E-04 0.009 3.7E-02 

Chlorlde 24000 IUS/liter 6.6E-Ol 0.06 1.1E+Ol 

3.9E-04- 0.007 5.6E-02 

1.6E-04 0.02 8.2E ... (13 

2.6E-02 0.02 1.3E+00 

1.0E-Ol 0.05 2.1E+00 

1.9E-02 0.005 3.&E+00 

5.8E-04 0.04 1.-4E-02 

1.5E-Ol 0.6 2.5£-01 

3.2E-07 ND 

1 5.5E+00 

0.0003 5.7E-Ol 

0,005 5.1E-Ol 

0.005 1.2E+00 

0.007 2.1E-Ol 



INHALATION EXPOSURE TO VQC, DURING SHOWERING FROM SURFICIAL AQUIFER (UNFILTERED GROUNDWATER) 
ADULT RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 17 
TABLEF-30 
.... .nu. '-1"'''''.&'0.&01''' ........ ~ • ......,.-'I- _0 

V,uW:','IiNn'oI mt;1'l. ".:. 

CONCBNI'llATION SHOWER AIR. CArll chcmioal-lpecific ug/m3 Modeled 

CONVERSION :r .&CrOR.t CFI 24 hoon/day 

ll.XP08UU TIME SHOWER ET •. 2 houn/dllY USEPA.1989 

EII'08UU I'REQUENCY EF 3S. daYllyear USEPA,I991 

EXI'OSUD DUltATION ED 3. yean USEPA,I991 

CONVEUIONI'ACI'OR :I CF2 365 dl.ya/yeac 

AVl:RAGINGTIME CANCER AT 7. y"" USEPA,I989 

AVl:RAGINGTIMK NONCANCER AT 3. yoad USEPA,I989 

[1] Calcu1atcd via model by Fo.ler and CbrOiltDWlki, Air Pollution Control Auociation Annual Moc:tin&:. 1987. 

USEPA, 1919. Riak AMcument Guidance fol' Superfund Volume I: Human Hc.lth Evaluation Manual, (Part A) 

EPAlS40/1-&9/002; ne.ccmber 1989. 

USEPA, 1991. HUIDIID Health Evaluation Manual, Supplemental Guidance: ·Standard Default ~xpoIure AuumEtioD.l". 

ABB-Environmental Services, Inc. 
TABF-30WKI 
5/2/95 

- 'U ... &~ ......... 

CANCER RISK - AVG. CONe. (ua/m3)· CANCEl[ UNIT 1I.ISK (ualm:W-l 

IIAZAlUl QUO'fIF.Nf = AVG.CONC'(lII/mJ)lItEF. CONe. (ua/mJ) 

CAalr· EF. Ef *ED 

AVG. CONe. = AT· eFt· CF2 

-.. 
.For DO~ eftecta: AT = FJ) 



INHALATION EXPOSURE TO VOCs DURING SHOWERING FROM SURFICIAL AQUIFER (UNFILTERED GROUNDWATER) 
ADULT RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 1, SITE 17 
TABLEF-30 
CARCINOGENIC EFFECTS 

ABB-Envlronmental Services, Inc. 
TABF-30. WKI 

5/2/95 



INHALATION EXPOSURE TO VOCs DURING SHOWERING FROM SURFICIAL AQUIFER (UNFILTERED GROUNDWATER) 
ADULT RESIDENT 
NAS CECIL FIELD 
OPERABLE UNIT 2, SITE 17 
TABLEF-30 
NONCARCINOGENIC EFFECTS 

I~;,':~;l~:> ····~1~~I~~~I:.:~;ii~.;= ,- V 7.IE+Ol 6.2E-Ol ND NA 
l.2-DkIiloIUC __ V 5.9E+Ol 4.7E-Ol ND NA 
iM.thy __ Cblarld. V 1.2E+05 9.6E+02 3.00E+03 3.2M! 
Trl<hIa ............ V 6.3E+Ol 5.0E-01 ND NA 
blo(l·»,.,....."n ... hal.oU NY NA ND NA 
2,4-lh*,.,. ......... NY NA ND NA 
2·Mot,.,. ......... NV NA ND NA 
4-lIW,.,. ......... NY NA ND NA 
N.pbt ....... NY NA ND NA ....... NY NA ND NA 
beta-BDe NY NA ND NA 
Alumln_ NY NA ND NA 
A-'< NY NA ND NA 
Codcl_ NY NA ND NA 
Chromium NY NA ND NA 
hvn NY NA ND NA 
Load NY NA ND NA 
MapooOwn NY NA ND NA - NY NA 5.ooE-02 NA 
Pot: ..... um NY NA ND NA 
SodIum NY NA ND NA 
Vanadlum NY NA ND NA 

TRPH V ND ND 

·~V~IimIll···· 1··············)H' 
[II RIC is the Reference Co"" ... tration published by USEP A 
ND - No Data Available 
NA . Not Applicable - The anabte is not volatile and has Iherefore nol been evaluated ria this 'fOiatilizatiOD model. 

ABB-EnvlTonmental Services, Inc. 
TABF·30.WKl 
5/2/95. 







APPENDIX G 

ANALYSIS OF TOTAL RECOVERABLE PETROLEUM 
HYDROCARBON (TRPH) CLEANUP LEVELS 

FILTERED GROUNDWATER RESULTS 





DRAFT 

Table G-1 
Selection 01 Human HeaHh Contaminants 01 Potential Concern 

Fr~u8ncy An,lyle 
'" ColoctJon' 

Volad. Organic Compounde (pall) 

Acetone 14/30 

Benzene 3/30 

2-Butanone 4/30 
1,2-0ichloro.theno (total) 1/30 

Ethylbenzene 5/30 

2-Hexanone 2/30 

4-Methyl-2-pentanone 6/30 

Tetrachloroethane 1/30 

Toluene 9/30 

Trichloroethane 1/30 

Xylenos (total) 8/30 

Semivol.d. Organic Compound fJlgll) 

bis(2-Elhylhexyl) phlhalale 

2,4-0imothylphenol 

Di-n-bulylphlhalale 

Diothylphthalalo 

2-Mothylnaphlhal.n. 

2-Melhylphenol 

4-Mothylph.nol 

Naphthalene 

Phenol 

See notes at end of table. 
------

C.c_OU2.BRA 
FGB.l1.94 

--

9/30 

6/30 

4/30 

6/30 

9/30 

8/30 

9/30 

10/30 

15/30 

-- --

Rango of 
Reporting 

Umits 

210 60 

1 10 100 

210200 

110100 

110100 

210200 

210200 

110 200 

1 10 17 

1 10 100 

1 10 100 

1010 200 

1010 100 

1010 200 

10 to 200 

10 

10 to 200 

10 

10 

10 to 200 

--- --

SHe 5 FiHered Ground_ter 

Baseline Risk Assessment 
Operable Unil 2 

NAS Cecil Reid, Jacksonville, Aorida 

Rango of Mean of Screening 
Detoctod Con- Delected Background 
centrations Concentrations2 Concentration' 

1 10 8,500 9&4 "30 

810 16 11 NO 
610 150 97 NO 

14 14 NO 
11 10 41 28 NO 
351060 48 NO 
710 190 98 "4 

2 2 NO 
21 10 160 111 NO 

19 19 NO 
5610200 117 NO 

0.5 to 1,400 160 "2 

6410110 86 NO 
0.710 2 1.7 NO 
0.5 to 8 4.6 NO 

59 to 1,000 202 NO 
14 to 90 60 NO 
9 to 820 425 NO 

0.5· to 610 192 NO 
0_5 to 180 59.2 "4 

------ -- -- --.--

G-1 

I 

! 

Risk-Based 
Analylo 

Concentration" CPC? 
(Yes/No) I 

370 YES I 

150.087 YES 
I 2,200 NO' 

5.5 NO' 
130 NO' i 

NA YES 

"290 NO' 
1.1 NO' 

75 YES 

1.6 YES10 
I 

1,200 NO' I 

4.8 YES 
I 

73 YES 

370 NO' 
2,900 NO' 

I 
NA YES 

180 NO' 
I 

18 YES 

150 YES 

2,200 NO' 

---- -



DRAFT 

Table G-' (ContinUed) 
Selection of Human HeaHh Contaminants of Potential Concern 

Fr.qu.ncy Range of 
An"yle of ,Detection' 

Reporting 
Umits 

P_licid_IPCBa Ipg! II 

alpha-Chlordane 1/30 0.05 10 10 

be\a-HCH 2/30 0.03 10 5 

Endosutfan II 1/30 0.09102 

I_gonic Compound. Ipg! l' 
Aiuminum 12/25 200 

Arsenic 12/25 10 

Barium 22/25 200 

Calcium 22/25 5,000 

Chromium 25 10 

Iron 18/25 100 

Lead 25 3 

Magnesium 24/26 5,000 

Manganese 14/25 15 

Potassium 14/25 5,000 

Silver 2/25 10 

Sodium 25/25 5,000 

Vanadium 11/25 50 

Zinc 4/25 20 

To .... R.cov .... bI. Petrol_um Hydrocarbon (mgll) 

TRPH 

See notas at end of table. 
'------- -

Cec_OU2.BRA. 
FGB.l ~ <104 

9/30 0.06·2.5 

Site 5 FiHered Groundwater 

Baseline Risk Assessment 
Oporablo Unil 2 

NAS Cecil Field, Jacksonville, Aorida 

Range of Mean of Screening 
Delectod Con- o.t.cted Background 

centratians Concentrations~ Concentration;J 

0.15 0.15 NO 

0.18 to 4.5 2.34 NO 

0.21100.21 0.21 NO 

266103,630 998 3,600 

2.21076.3 16.6 93 

13.4 to 89.8 26.1 70 

266 to 52,600 7,269 8,790 

5.45* to 8 6.7 NO 

291 10 11,600 2,684 1,902 

1.3102.2 1.7 NO 

537102,660 1,138 3,266 

3.61055.4 18.2 NO 

255 to 2,470 873 2,456 

2.2107.1 4.7 NO 

3,600 to 22,800 7,352 23,926 

2.110199 47.9 NO 

15.910114 44.4 25 

0.62 10 160 23.5 NO 

------ --- --- --

G~ 

Risk-Based An.'yle 

Concentration" CPC? 
(Yos/No) 

0.052 YES 
0.037 YES 

I 22 NO' 

11,000 NO' 
120 .038 NO' 

250 NO' 

NA YES 
13 18 NO' I 

NA YES 
1415 NO' 

NA NO' 

18 YES 
NA YES 

180 NO' 

NA NO' 

26 YES 
1,100 NO' 

NA YES 

--



Analyl. 

DRAFT 

Table G-1 (Continued) 
Selection of Human Health Contaminants of Potential Concern 

Site 5 Filtered Groundwater 

Frequoncy 
of Detection I 

• 

Range of 
Reporting 

Umits 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Reid, Jacksonville, Aorida 

Range of Moan of 
Detected Con- Detected 

centrations Concentrations2 

Scrlening 
Background 

Concentration:! 

Risk-Based 
Concentration" 

Analyle 
CPC? 

(Yes/No) 

I Frequency of detection is the numlMr of samples In which the analytl was detected divided by the total numbwlr of samples analyzed (excluding rejected 
values). 
2 The mean of dltected concentration is the arithmetic mean of all samples in which the analyte was detected; it does not include those samples in which the 
analyte was not detected. 
l The background screening vaJue is twice the average of detected concentration for inorganic anatytes in background samples. 
" USEPA Region III PJsk Based Concentration for tap water per January 1993 guidance (Selecting Exposure routes and Contaminants of Concern by Risk-Based 
Screening, EPA/903jR-93-(01) unless otherwise noted. ActuaJ vaJues are taken from the CDC Screening Table dated 18 March 1994 and are based on a Cancer 
Risk of 10" or a Hazard Quotient of 0.1. 
• The maximum detected concentration did not exceed USEPA Region III Risk Baaed Concentration and, therefore, will not be evaluated in the HHRA. 
• The maximum detected concentration did not exceed twice the arithmetic mean of detected concentrations at background locations. 
7 The analyte was detected at a concentrat1on above twice the arithmetic mean of detected concentrations at background location but is an essential nutrient and 
professional judgement was used before the analyte was removed from the CPC list. 
• The frequency of detection was less than 5% and professional judgement was used before the analyte was removed from the CPC list. 
Ii The anaiyt!l is a member of a chemical class which contains other CPCs (i.e.,carclnogenic PAHs). 
10 The analyte was detected at less than 5%, but will be retained because it was detected in more than one media. 
11 Art organic background value is the maximum concentration detected. Organic background values are not used to eliminate CPCs. 
12 The value is based on arsenic as a carcinogen. 
Il The value is based on chromium hexavalent form. 
I" Treatment technology action limit for drinking water distribution systems per MNationai Primary Drinking Water Regulationsw 40 CFA 141 as amended in 57 FA 
41345, Aug. 3, 1993. 
1& The value reflects updated information from the April 20, 1994 USEPA Region III RBC tables, 

Notes; For consistency and ease of use, all CPC table footnotes are the same, although all footnotes may not be used on all tables. 

C.c_DU2,BRA 
FGB.ll.94 

Sample locations include: CEF5-3; CEF54; CEF5-5; CEF5-6; CEF5-7S; CEF5-lOS; CEF5-111; CEF5-12D; CEF5-24S; CEF5-251; CEF5-26D; CEF5-27S; 
CEF5-8S; CEF5-91; CFMW3S;CFMW 4S; CFMW5S; CFMWSS; CFMW7S; CFMW16S; CFMW171; CFMW18D; CFMW19S, CFMW20S; CFMW211; 
CFMW22D; CFMW23S; CFMW29S and CFMWaOS. 
Duplicate samples include: CEF29SDUP; CEF18SDUP. 
Background sampl. locations Includo: CEF5MW13; CEF5MW14 and CEF5MW15. 

The average of a sample and its duplicate is used for all table calculations. 

CPC :;= contaminant of potential concern. 
NA = not available 
NO = not detected in any background samples 
HCH = hexachlorocyclohexane. 

* = Value Is the average of a sample and its duplicate. 
pg/ I = micrograms per liter 
mg/ I = milligrams per liter 

G-3 
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Table G-2 
Exposure Point Concentrations lor Human HeaHh Contaminants 01 Potential Concern 

Site 5 FiHered Groundwater 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorlda 

Frequency Maximum Detected 
Exposure 

Analyte 95% UCL' Point 01 Detection 1 Concentration Concentration" 

Volati. Organic Compound. £pgll) 

Acetone 14/30 8,500 19,930 8,500 

Benzenl 3/30 16 16 16 

2-Hexanone 2/30 60 NC 60 

Toluene 9/30 180 441 180 

Trichloroethene 1/30 19 16.6 16.6 

S...,ivolad_ ~.nM: Compound. (JIg1t) 

bls(2·Ethylhlxyl) phlhalat. 9/30 1,400 66.7 66.7 

2,4-Dimethylphlnol 6/30 110 38.S 38.5 

2.Me1hylnaphthalenl 9/30 1,000 116 116 

4-Methylphenol 9/30 820 508 508 

Naphthalenl 10/30 610 226 226 

P .. 1icid .. /PCBo {JIg1tl 

alph.·Chlordane 1/30 0.15 NC 0.15 

beta-HCH 2/30 4.5 NC 4.5 

I_gonic: Compoundl {JIg1ll 

Calcium 22/25 52,600 12,965 12,965 

Iron 18/25 11,600 9,897 9,897 

Manganese 14/25 55.4 17 17 

Potassium 14/25 2,470 2,441 2,441 

Vanadium 11/25 199 73 73 

Toul Recov .... bI. '.-.oIeum Hyctroc.bona (mall) 

TRPH 9/30 160 9.5 9.5 

, Frequency of detection is the number of samples in which the analyte was detected divided by the number of 
samples analyzed. 
z 95% UCL caJculated on the arithmetic mean of all samples using one-half the contract required quantl1atlon limit or 
contract required detection limit (CROL/CROL) for non-detected concentrations. 
3 The exposure point concentration is the lesser of the maximum concentration detected onsite or the 95% UCL. In 
cases where the analyte is detected in 2 or less samples, the maximum detected concentration is the exposure point 
concentration. 

Notes: % = percent. 

CItC_OU2.BRA 
FGB.11.94 

mg/ I = milligrams per liter. 
NC := not calculated. 

UCL = upper confidence limit. 
1J'd/ I = micrograms per liter. 
* = Value is the average of a sample and its duplicate. 

G-4 



• 
Analyle 

VoI.tI. Organic Compo"- fJlglll 

Benzene 

1.1-Dichloroethane 

l,2-Dichloroethene (total) 

Elhylbenzono 

Methylene chloride 

1 J 1,1-Trichloroethane 

Toluene 

T richloroethene 

Xylone. (Iotal) 

Semivot.tiI. Organic Compound. Cpull) 

bi.(2.Elhylhexyl) phthalato 

Di-n-butylphlhalalo 

Diothylphthalalo 

2,4-Dimothylphonol 

2-Molhylphonol 

4-Methyt-2-pentanone 

4-Mothylphonol 

Naphthalene 

Phenol 

See notes at end of table. 

Cec_OU2.BRA. 
FGB.ll.94 

DRAFT 

Table G-3 (Continued) 
Selection of Humen Heelth Contaminants of Potential Concern 

Site 17 Filtered Groundwater 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Frequency 
Range of Range of Mean of Screening 

of Detection I 
Reporting C.tectad Detected Background 

Umlta Concentrations Concentrations2 Concentration3 

4/2fj I to 665 5 to 23* 12.3 NO 

2/2fj I to 665 1 to 2* 1.5 NO 

2/2fj I to 665 10 to 12 I I NO 

4/2fj I to 665 3 to 6.5* 4.9 NO 

2/2fj I to 5 2 to 24,000' 12,001 NO 

1/2fj I 10 1,010 520' 520 NO 

5/2fj 110665 4 to 19 11.8 NO 

3/2fj I to 665 6 to 50 22.5 NO 

4/26 I to 665 14 to 22 19 NO 

9/2fj 10105,000 0.5106 2.2 NO 

4/2fj 10 to 5,000 0.6 to 2 1.3 NO 

2/2fj 10 to 5,000 0.8 0.8 NO 

6/26 10 to 5,000 26 to 3,750* 1,274 NO 

6/26 10 11 to 22,000* 5,074 NO 

1/2fj 2to 1,300 3 3 NO 

5/26 1010 100 0.7 to 19,000* 4,504 NO 

4/2fj 10 to 410 10 to 385" 107 NO 

2/26 1010200 5 to 5,550" 2,850 NO 

--

G-5 

I 

I 

Risk-Based 
Analyle 

Concentration· 
CPC? 

(yos/No) 

'tiO.36 YES 

81 NO' 

5.5 YES 

130 NO' 

4. I YES 

130 NO' 

75 NO' 

1.6 YES 

1,200 NO' 

4.8 YES 

370 NO' 

2,900 NO' 

73 YES 

180 YES 

"290 NOs,a 

18 YES 

150 YES 

2,200 YES 
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Table G-3 (Continued) 
Selection 01 Human Health Contaminants 01 Potential Concern 

Frequency 
Analyle , 

of Dotoctlon 1 

P .. ticid .. /PCa. Ipglll 

bota-HCH 3/26 

Inorganic Compound. (pgll J 

Aluminum 14/22 

Arsenic to/2f 

Barium 12/22 

Calcium 16/22 

Cobalt 1/22 

Iron 18/22 

Magnesium 20/22 

Manganese 3/22 

Nickel 2/22 

Potassium 18/22 

Sodium 22/22 

Total Recov .... ble Pa1roloum Hydroewbo .. Ima/" 

TRPH 

See notes at end of table. 

C.a _ OU2.BRA 
FGB < - "4 

11/26 

Site 17 Filtered Groundwater 

Baseline Risk Assessment 
Operablo Unit 2 

NAS Cecil Field, Jacksonville, Aorlda 

Range of Range of Mean of Screening 
Reporting Dotected Dotected Background 

Umits Concentrations Concentrations? Concentration] 

0.03 to 1 oms to 0.0401 0.03 NO 

200 46.7 to 6,620 815 14.986 

10 2.3 to 20 5.4.7 22.2 

200 17 to 97.8 31.6.9 127.8 

5,000 736 to 75,900 29,180 35,480 

50 15 15 NO 

100 174104,77 1,256 5,054 

5,000 461 to 7,57 2,041 5,020 

15 27.9 to 10,950" 3,693 67.2 

40 13.91022.6 18.3.6 NO 

5,000 129.5* to 23,400* 2,436 3,296 

5,000 4,080 to 96,700· 16,725 22,7~ 

0.05100.5 0.07 to 1.2 0.61 NO 

r -

Risk-Based Analylo 

Concentration4 CPG? 
(Yos/No) 

0.037 YES 

11,000 NOli,. 

120.038 NO' 

260 NO' 

NA YES 

"660 NO' 

NA NO' 

NA YES 

18 YES 

73 NO' 

NA YES 

NA YES 

NA YES 
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Table G-3 (Continued) 
Selection of Human Health Contaminants of Potential Concern 

Site 17 Filtered Groundwater 

Frequency 
of Detection 1 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Reid, Jacksonville, Aorida 

Range of 
Reporting 

Umits 

Range of 
Detected 

Concentrations 

Mean of 
Detected 

Concentrations2 

Screening 
Background 

Concentration3 

Risk-Based 
Concentration4 

Analyle 
CPC? 

(Yes/No) 

1 Frequency of detection is the number of sampJ.a In which the analyte was detected divided by the total number of samples analyzed (excluding rejected values) . 
2 The mean of detected concentration I. th. arithmetic m.an of all samples in which the analyte was detected; it does not include those samples in which the anaiyte was 
not detected. 
3 The background screening value Is twice the average of detected concentration for inorganic analytes in background samples. 
4 USEPA Region III Risk Based Concentration for tap water per January 1993 guidance (Selecti'ng Exposure routes and Contaminants of Concern by Risk-Based Screening, 
EPA/903/R-93-0(1) unless otherwise noted. Actual values are taken from the cae Screening Table dated 18 March 1994 and are based on a Cancer Risk of 10-1 or a 
Hazard Quotient of 0.1. 
5 The maximum detected concentration did not exceed USEPA Region III Risk Based Concentration and, therefore, will not be evaluated in the HHRA.. 
II: The maximum detected concentration did not exceed twice the arithmetic mean of detected concentrations at background locations, 
7 The analyte was detected at a concentration above twice the arithmetic mean of detected concentrations at background location but is an essential nutrient and 
professional judgement was used before the analyte was removed from the CPC list. 
• The frequency of detection was less than 5% and professional judgement was used before the analyte was removed from the CPC list. 
• The analyte is a member of a chemical class which contains other cPCa (Le.,carcinogenic PAHs). 
10 The analyte was detected at less than 5%, but will be ,etained because it was detected in mo'e than one media. 
11 M organic background value is the maximum concentration detected. Organic background values are not used to eliminate CPCs. 
12 The value is based on arsenic as a carcinogen. 
13 The value is based on chromium hexavalent form. 
14 Treatment technology action limit for drinking water distribution sy&tema pilr KNational Primary Drinking Water Regulations" 40 CFR 141 as amended in 57 FR 41345, 
Aug. 3, 1993. 
15 The value reflects updated Information from the April 20, 1994 USEPA Region III RBC tables. 

Notes: For consistency and ease of use, all CPC table footnotes are the same, although all footnotes may not be used on aI/ tables. 

Sample location. include: CF17MWt, CF17MW4S, CF17MWSS, CF17MW6S, CF17MW6SD, CF17MW7DP, CF17MWaS, CF17MWSS, CF17MWlODP, CF17MW111, 
CF17MW12DP, CF17MW13S, CF17MW141, CF17MW1SDP, CF17MW16S, CF17MW171, CFt7MWtSDP, CF17MW19S, CF17MW20I, CF17MW20ID, CF17MW211, 
CF17MW22DP, CF17MW23S, CFt7MW245 

The average of a sample and its duplicate Is used for all table calculations. 

CII'\;_OU2.BRA 
FGB.l1.94 

CPC = contaminant of potential concern. 
NA = not available. 
NO =: not detected in any background samples. 
HCH =: hexachlorocyclohexane. 

* = VaJue is the average of a sample and its duplicate. 
JI9/1 = micrograms per liter. 
mg/l = milligram per liter. 

G-7 
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. Table G-4 
Exposure Point Concentrations for Human Health Contaminants of Potential Concern 

Site 17 Filtered Groundwater 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Frequency 
Maximum De- Exposure 

Analyle teoted Concen- 95% UCL' Point 
of Detection' tration Concentration3 

VoI.tle Organic Compound. {JIg/II 

Benzene 4/26 23" 14,6 14,6 

1,2-Dichloroothene (total) 2/26 12 NC 12 

M.thylene chloride 2/26 24,000* NC 24,000 

Trichloroethane 3/26 50 14,4 14,4 

Semivolatl. Org_nic Compound. [pgl I) 

bi.(2-Ethylh.xyI) phthalate 9/26 6 110 6 

2,4-Dlmethylphenol 6/26 3,750" 953 953 

2-Methylphenol 6/26 22,000· 3,828 3,828 

4-Methylphenol 5/26 19,000* 692 692 

Naphthaleno 4/26 385" 21,1 21,1 

Phenol 2/26 5,550* NC 5550 

P .. _ .. lPca. ipg/l) 

bota-HCH 3/26 0,04 0,03 0,03 

I_me Compound. ipg/ll 

Calcium 16/22 75,900 92,967 75,900 

Magnesium 20/22 7,570 3,165 3,165 

Manganese 3/22 to,950" 164 164 

Potassium 18/22 23.400· 5,Q64 5,_ 

Sodium 22/22 96,700· 23,389 23,389 

Total Recov •• bI. Petrol....., H,*""""bono Ima/ll 

TRPH - 11/26 1.2 0,72 0,72 

, Frequency of detection is the number of samples in which the analyte was detected divided by the number of 
sample. analyzed, 
2 95% UCL calculated on the arithmetic mean of all samples using one-half the contract required quantitation limit 
or contract required detection limit (CROL/CROl) for non-detected concentrations, 
~e exposure point concentration is the lesser 01 the maximum concentration detected onsite or the 95% UCL In 
cases where the analyte was detected in two or less samples, the maximum detected concentration is used as the 
exposure peint concentration, 

Notes: 

Cec_OU2,BRA. 

FGB, 11,94 

% = percent. 
J19/ I = microgram per liter, 
mgt I =milligram por litor, 

UCL = upper confidence limit. 
'" = Value is the average of a sample and its duplicate 

G-8 
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INGESTION OF GROUNDWATER AS DRINKING WATER (FILTERED SAMPLES) 
ADULT RESIDENT 
Site S 

NAS Cecil Field Operable Unit 2 
G-S 

EXPOSURE PARAMETERS 

. Slil-liK>L' :. v~l.m . 
. .. 

• UNITS mi;,fl I p AlWtIIlJ:l:It 
CONCENTRATION WATER CW cbrmica.I&pccifac ui/liler CANCF.Jt RISK = INTAKE (q/q-day) J: CANCER SI.£U'E FACTOR (WK/kw:-d.Ky)·.1 

INGESTION RATE IR • 2 Ilten/day US EPA, 1991 

BODY WFJGHT BW 7. k. USEPA.I991 HAZARD QUOTIENT =- INTAKE (mc'q·day) I R.EFERENCE [x)SE (ma/kc-<Lly) 

CONVERSION FACTOR CF OJX)I m,/uJ 

EXPOSURE FREQUENCY EF 350 dayalye.r VSEPA. 1991 

EXPOSURE DURATION ED 30 yean: USEPA,I991 INTAKE dina: = CWx III x Rio'" ED" CF 

AVERAGING TIME BW J: AT x 365 d.yal)'ear 

CANCER AT 70 yea ... USEPA, 1991 

NONCANCER AT 3O yean USEPA, 1991 NOTE: 

USEPA, 1991. HWnllll HCliJih E"ululItlOn MInI.l.8.I. Suppkmc;nLaI Guidllllcc; ·Standard Default Expo.urc Factcn-; For nODcllrcmoleuic erfecls AT = ED 

OSWER Duc.::livc 92B.'i.6-03. 

ABB EnvIronmenlal Se:lvicc:s. Inc Rev, 1/94 
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INGESTION OF GROUNDWATER AS DRINKING WATER (FILTERED SAMPLES) 
ADULT RESIDENT 
Site 5 
NAS Cf('il Field Opeuble Unit 2 
G-S 
CARCINOGENIC EFFECTS 

wAn"';.···.· •.• ,!iNI~....ii<'iiiiiji. '.~I!lic5W", 
. (:PMPOllND cON~~~1f~{'}ill;~t~1;;.~·· .... -._:.==~. ~·::-;;:::~=~~l· 

Bew:ene 

Trichlofoelhene 

bia(l-Eth)lbcxyl) phthalate 

alpha-Chlordane 

bda-HCH 

ABS EOl "lenlal Services, Inc, 

16 UC/1ilcr • 
16.6 uJ/lMcr 

66.1 uaJlikr 
O.lS ua:/liler 

4.S Poll/liter 

1.9E-04 0.029 

1.9E-04 0.011 

7.SE-04 0.014 

1.8E-06 L3 

5.3£-05 1.8 

.. ' TOTAL C\.NCER ltlilK 

".C'ANclill~i(·'£ 
··IIIJ~:';. 

5,4E·06 

2.IE-06 

1.1E-05 

2.1£-06 

9.5E-05 

1&04 

'.1/94 
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INGESTION OF GROUNDWATER AS DRINKING WATER (FILTERED SAMPLES) 
ADULT RESIDENT 
Site S 
NAS Cecil Field Operable Unit 2 
G-5 
NONCARCINOGENIC Efl'ECTS 

w~n:x . J!Nlts 

·~r~d~~t;.·.·····.··.·.i=i···· . COMP<ll!l'm· . ·CONCllNrRAn<')l'f ••. 

!!!!£y40tU _b.dor1-· IN<1unOl'f 
Acdone 8500 u,/lill:r ~ 2.]E-OI 0.'1 2.3E+00 

..... ro. 16 u&!'lilcr 4.4E-04 NA 
2-Hexauoot'." 60 UIIIJler 1.6&03 NA 
Toluene IRO u,/h1l:r 4.9£-03 02 2.5£-02 

Tricbloroelbene 166 u,llilcr 4.5E-04 Q.OO7 6.5E-02 

bj~(2-Eib;lhe).yl) phthaJlI.te 66.7 u&Jiille( 1.8£·03 0.02 9.IE-02 

2 ,4-lhmdb) Jpbenol 385 u,/IJler 1.1E-03 002 5.3E-02 

2_Mrlb}lnllphthalene 116 ll,/hlcr 3.2£-03 NA 
4-Mdb) Iphenul SOK ug!Jih~1 1.4E·02 0.005 28E+00 

Naphthlilcne 226 ug/iller 6.2E-03 004 1.5E-OI 

a1pbll.-CWunhlllc 0.15 ug/lJICI ".IE-06 0.00006 6 8E-02 

bela-HClI 4.5 ug/lllt'r 1.2E-04 NA 

!C.lIJelUm 12965 u81111<'1 3.6£-01 NA 
Iroo 9897 Uli/lJh:r 2.7£-01 NA 
l\LlnilIiOl.-"&O." 17 ug/lllt'l 4.7E-04 0005 93E"02 

Potlll>lloium 2441 ug/hL~' 6.7E-02 NA 
Vlllnadiull1 73 ug/Jil~1 2.0E-03 00071 2.9E-OI 

TRPII 9500 IlIgJIJt~r 2.6E-Ol NA 
I 

TOrM.HAZARD INDEX I ·6E+OO 

AnB Environme:ora] ServiCes, Inc. 

C 
::0 
> 
~ 

Rev. 1/94 
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INHALATION EXPOSURE TO voe, DURING SHOWERING 
ADULT RESIDENT 
SiteS 
NAS Cecil Field Operable Unit 2 
G-6 
EXPOSURE PARAMETERS 
p~. SlIMlIOL' . VA'tiJlf:': 'Viii:tii' >iioT.lJi¢i.:' 

CONCENTRATION SHOWER. A CA[I] ~--IpCCifi. u,/mJ Modeled 

CONVERSION FACTOR t eFI 24 hOUD/day 

EXPOSURE TIME SHOWEll ET 0.2 hounlda.y USEPA, 1989 

EXPOSURE FREQUENCY EF • 350 dayJlyOb' USEPA, 1991 

EXPOSUII.E DURATION ED 30 ,""' USEPA, 1991 

CONYFRSION FACTOR 2 en 365 daya/year 

AVEltAGING TIME CANCEll. AT 70 ,""' USEPA.1989 

A VEltAGING TIME NONCANC AT 30 y ... USEPA, 19&9 

[1] Calculatod via mood by FOlter and CbroItowlki, Air Pollulioo Control Auociatioo Amllw Meetioc. 1917. 

USEPA, 1989. Rillt Aaeaamenl Guidance for Superfund VolllPlc I: Hwnu Hcallh Evaluation Manual, (Part A) 

EPAl540/1-89/002; De<:ernber 1989. 

EQUATIONS 

CANCEitIUSI( = AVG. CONCA (llI/mJ)" CANCER. UNIT IUSK (1lI/mJ)A.l 

HAZARD QUOTIENT = AVG.CONC.(llI/mJ)lIlEF. CONe. (1lI1ml) 

CAair • EF • Ef • ED 

AVG.CONC. = AT· eFt· em 

No',,, 

.For ooJM:aJdnoaIlllk:.tr.cta: AT = m 

USEPA, 1991. H\lJllI.Il Health Evaluation Manual, Su))plemenbol Guidance: ·Standard Default E.J;:polllre Auwnptiow". 

ABB En""onmentai ServIces, Inc, '<.ev.1/94 
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INHALATION EXPOSURE TO VOCs DURING SHOWERING 
ADULT RESIDENT 
SiteS 
NAS Cecil Field Operable Unit 2 
G-6 
CARCINOGENIC EFFECTS 

- :-.: .' .' --'-,.' :"' .. : -

j:~bND> 

ADO EnvIrOnmenLal Selvlces, Inc. Rev. 1/94 
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INHALATION EXPOSURE TO voe, DURING SHOWERING 
ADULT RESIDENT 
Site 5 
NAS Cecil Field Operable Unit 1 
GoO 

ABS Environmental Services, Inc. 

o 

$ 

n"v.1/94 
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INGE~"'ION OF GROUNDWATER AS DRINKING WATER (FILTERED SAMPLES) 
ADULT RESIDENT 
Site 17 
NAS Cecil Field Operable Unit 1 
G-7 

EXPOSURE PARAMETERS 

.. p~'.';:: .~~ ... ' .•••.• 'YALi.& : .... • ·· .. ··._(;i·:·:' I 
CONCENTRATION WATEll CW claa:nical ~ific u,/liter CANCER. RISK: .., INTAKE (1IlI/q-day) ][ CANCER SWPE FACTOR (lllI/q-d..u.y)·-1 

INGESTION RATE IR 2 IiwnJdllY USEPA,I991 

BODYWEJGHT BW • 70 q USEPA,I991 HAZARD QUOTIF.Nl' = INTAKE (wi/ka-day) I REFERENCE DOSE (ml/ka-day) 

CONVERSION FACTOR CF 0.001 m,/u, 
EXPOSUItE FREQUENCY EF 350 d.ya/year USEPA.I991 

EXPOSURE DURATION ED 30 y- USEPA,I991 INTAKE ..... ~ CW x IR][ F.F I ED:II: CF 

A VEIlAGING TIME BW I AT I 365 da,.Jy_r 

CANCElt AT 70 y- llSEPA, 1991 

NONCANCER AT 30 v_ USEPA,I991 NOTE: 

USEPA, 1991. HWD..iI.n Health EvaluaLion Manua1, Supplemental Guidance; ·Standud Default EIpoIure Facwn"; For DOncarclno.emc .1'fKt. AT = ED 

OSWER Directive 9285.6-03. 

---

ABB Environmental Services, Inc. ,Rev 1/94 
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INGESTION OF GROUNDWATER AS DRINKING WATER (FILTERED SAMPLES) 
ADULT RE~,IDENT 
Site 17 
NAS Cecil Field Operable Unit 2 
G·7 
CARCINOGENIC EFFECTS 

.. .., ,.... ", .. U:Il ······IllimI • 
. ';O.r.>I'Qu.o; ... CONe~'I1()jt .' .• ' .. 

Chlorid. 

ABB EnV'~'~nmental ServIces, Inc. 

14.6 

24000 

14.4 

6 

0.03 

1.7E-04 

2.8E-01 

1.7E-04 

7.0E-05 

3.5E-07 

0.029 5.0E-06 

0.0075 2.1E-03 
0,011 1.9E-06 

0.014 9.9E-07 

1.8 6.3E-07 

c 

$ 

"'v. 1/94 
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INGESTION OF GROUNDWATER AS DRINKING WATER (FILTERED SAMPLES) 
ADULT RESIDENT 
Site 17 
NAS Cecil Field Operable Unit 2 
G-7 
NONCARCINOGENIC EFFECTS 

jJ~~~> 
< wiri:ii: . .. tIMiIi······ 

.• PONCll.Nni;.~ < . . ~~··i!~!;i(n;nE!.· 
Bo~ 14.6 ug/liLer 4.0E-04- NA INA 

• l,2-DicllloNM!theue 12 Uiflitec 3.3E-04 0.009 3.7E-02 

MHhylen. Chlorii!N 24000 ",Iliter 6.6E-OI 0.06 1.1E+Ol 

Trlcblorod.h-.iI 14.4 UKibler 3,9E-04 0.001 5.6E-02 

bi.t(2-Ethylhexyl)phtludOlte 6 u,/hlcr 1.6E-04 0.02 8.2E-03 

2,4.Dtmethylpbenol 953 u,/liter 2.6£-02 0.02 1.3E+00 

l-MetbyJpbenol 3828 uK/liter 1.0E-ot 0.05 2.1E+00 

.-MMbylphenol 692 ug/hter 1.9E-02 0.005 3.8E+00 

N.pbthal_ 21.1 u,/liter 5.8E-04 0.04 1.4E-02 

Phenol 5550 u&/lit.::r 1 "SE-Ol 0.6 

beta-Bile 0.03 lIg!liter 1Ii.2E-07 NA rA 
Calcium 75900 ul/liter 2.1E+00 NA NA 

, ............ 3165 u,/liter 8.7£-02 NA NA ..... - 164 u,Jl1ter 4.5E-03 0.005 

Potaaalum 5064 ug/liter 1.-4E-Ol NA INA 
Sodium 23389 uK/liter 6.-4E-Ol NA NA 

2.5E-Ol 

I 
9.0£-01 I 

TRPH 720 ugfhter 2.0E-02 NA 

..• mTM"JI~jjifij£x· ... ··Jli+Dl 

ARB EnvIronmental Servtccs, Inc. 

C 

~ 
~ 

Rev. 1/94 
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INHALATION EXPOSURE TO VOCs DURING SHOWERING 
ADULT RE~1DENT 
Site 17 

NAS Cecil Field Operable Unit 2 
G-8 
EXPOSURE PARAMETERS 
~~ ... 

CONCENTRATION SHOwmt A 

CONVERSION FACTOR 1 

EXPOSURE TIME SHOWER 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

CONVF.ltSION FACTOR 2 

AVERAGING TIME CANCER 

AVERAGING TIME NONCANC 

$\'MlIQ);. ···.V.u.vi> .• 

CA [I] chemical-.poeifi 

CFI 24 

ET 0.2 
EF • 350 

ED 30 

CF2 365 

AT 70 
AT 30 

vmli ·!IOOitCI> 

ug/m3 MlXlclod 

houn/day 

houR/day USEPA, 1989 

daya/year USEPA, 1991 

y~ USEPA. 1991 

day.fyeac 

y~ USEPA,1989 

y~ USEPA, 1919 

[I] Calculated via model by Falter and ChrottoWlt.i, Ai.- Pollution Control AuocWion Annual Mcctioc, 1917. 

USEPA. 1939, Rilk. ~ment Ouid-.nce for Superl1wd Volume I: Human Hc.lth Evaluation Manu.1, (Put A) 

EPAl540Il-89/002i December 1989. 

EQUATIONS 

CANCElt 1USK: = AVG. CONe. (UlfmJ)" CANCElt UNIT RISK (LlIlmJ)A_l 

HAZARD QUOTlFNI' ... AVG.CONC.(ua/mJ)lRH'. CONe. (UJ/mJ) 

CAlli .. " EF'" Er" ED 

AVG.CDNC.= AT • eFl .. CFl 

Not,,, 
.For noneardnoaenk .tr.d.: AT = Ell 

USEPA. 1991 Human Health Evaluation MlUlual. Supplemental Owdancc: ·Standard Default Expo.uee Auumptiow". 

ABU E~ytr"nmcntal SCIV1CCS, Inc. 

c 

$ 
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INHALATION EXPOSURE TO VOCs DURING SHOWERING 
ADULT REI>1DENT 
Site 17 
NAS Cecil Field Operable Unit 2 
G-8 
CARCINOGENIC EFFECTS 

~~~.i· 

ABD EnVironmental Selvices, Inc. Rev. 1/94 
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INHALATION EXPOSURE TO VOCs DURING SHOWERING 

~" ADULT RESIDENT 
~IZ Site 17 
~ g NAS Cecil Field Operable Unit 2 
~ ~ G-8 
~ NONCARCINOGENIC EFFECTS 

E pQMf(j2·· .. ·~~~;:'mfo~inP~l~~~Fl 
-. Y 7.8E+01 6.2E-Ol NA NA 
1.1-Dkhlorod.h_ Y 5.9E+01 4.7E-Ol NA NA 
Methyl_e Chlorld. Y 1.2E+05 9.6E+02 3.ooE+03 3.2&-01 

Trkhloroetbto. Y 6.3E+Ol S.OE-Ol NA NA 
bla(2-FlbylbQJ'J)pbthKlaie NY NA NA NA 
2,4-Dbnetbylphenol NY NA NA NA 
2-Metbylphenol NY NA NA NA 
4-MM:hylpbeDol NY NA NA NA 
Napbthal.te NY NA NA NA 
Ph_I NY NA NA NA 
beta-HUe NY NA NA NA 
CaIcl= NY NA NA NA 

Gl 1 ........ = NY 

" 
Man._ NY 

a PotlUllillUl NY 

NA NA NA 
NA 5.ooE-02 NA 
NA NA NA 

Sodium NY NA NA NA 

TUB Y NA NA NA NA 

·'<~~~·l>}~~' 

ABB Eny 'llentai ServIces, Inc. 

C 
:II 
l> 
~ 
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Land Use 

Future 

c.c_OU2.BRA 
FGB.l1.94 

l Media I 
Groundw.tw 

DRAFT 

Table G-9 
Summary Of Human Health Risks 

Filtered Groundwater at Site 5 

Baselin. Risk Asussment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Receptor I Exposure Route I Cancer Risk I Hazard Index 

Adult R .. ident 

Incidental Ingestion 1E-4 6E+O 

Inhalation 01 Volatiles 3E-6 2E-2 

Total 1E-4 6E+O 

G-21 



Land Use 

Futu"e 

Cee: _ OU2 BRA 

FGB.11.94 

I Media I 
Groundw.t. 

DRAFT 

Table G-10 
Summary Of Human HeaHh Risks 

FiHered Groundwater at Site 17 

Baselina Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Receptor I Exposure Route I Cancer Risk I Hazard Index 

AdlA, R .. ident 

Incidental Ingestion 2E-3 2E+1 

Inhalation 01 Volatiles 2E-4 3E-1 

To1al 2E-3 2E+1 

G-22 
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During the Feasibility Study at Site 5, a question concerning the Ifprotectiveness" 
to humari health of the FDEP TRPH soil cleanup level of 50 mg/kg was raised. This 
question presented a problem during the risk assessment both because there are 
no USEPA toxicity values for TRPH, especially "weathered" TRPH, and because TRPH 
is often a mixture of more than one type of fuel making it difficult to focus on 
a single toxic endpoint. The TRPH fingerprint analysis (by USEPA Method 8015) 
at Site 5 indicated a "weathered" product somewhat similar to either kerosene or 
jet aviation fuels (JP-8 or Jet Fuel A) but with much of the lighter fractions 
'of these two fuel mixtures missing. While this is a common finding at sites it 
also makes it scientifically unsound, due to the lack of an acceptable toxicity 
value for a TRPH mixture of this type, to attempt to quantify human health risks 
associated with soil exposure to this TRPH in the actual body of the risk 
assessment. The uncertainties associated with this type of analysis are too great 
to provide meaningful information about the actual health risks at a site. 

However, it may be possible to address the issue of the "protectiveness" of the 
FDEP TRPH cleanup level if two extremely conservative, and basically unrealistic, 
assumptions are used in a focussed risk analysis. The first assumption is that 
the TRPH is not "weathered" and contains all of the fractions found in "fresh" 
fuels. Obviously this is not realistic based upon the results of the fingerprint 
analysis. The second assumption is that toxicity of the TRPH found at Site 5 is 
comparable to the most toxic of the aviation or automotive fuels thus far 
evaluated by the USEPA. Again this is not realistic since many of the toxic 
effects resulting from fuel exposure are due to inhalation of fuel vapors, which 
usually contain the lighter· fractions of the fuel mixtures, and which are not 
present in the TRPH mixture at Site 5 (ATSDR, 1992a, 1992b). 

The USEPA has provided provisional reference doses for four fuels: gasoline; JP-4 
jet fuel; JP-5 jet fuel; and marine diesel fuel (USEPA, 1992). The most toxic 
of these fuels is marine diesel with a reference dose of 8xlO-3 mg/kg/day. This 
toxicity value was used in this focussed risk analysis. This risk analysis also 
examined the risks associated with a child residential exposure since this 
receptor is the most sensitive for non~carcinogenic toxic effects. 

The hazard quotient associated with a residential child exposure to 50 mg/kg of 
TRPH, assuming that the above described caveats are accurate, is 8xlO-2 . This 
value indicates that even with the highly conservative assumptions used in this 
risk analysis, that the FDEP TRPH soil cleanup level of 50 mg/kg is adequately 
protective to human health, even to the most sensitive receptor. 

However, it should be noted that this analysis is only for human health and the 
potential effects-to ecological receptors should be examined separately. It 
should also be noted that this analysis is not indicative that the reference dose 
for marine diesel fuel is acceptable for use as a surrogate toxicity value for 
any fuel, lI weathered" or not, in a qualitative risk assessment. This determina
tion can only be made on a site-by-site basis and only if the use of any toxicity 
value as a surrogate is scientifically valid. 

c.c_OU2.BRA 
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DRAFT 

Hazard Resutting from an Exposure to TRPH at the FDEP 
Soil Clean-up Level (50 ppm) 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field. Jacksonville, Florida 

HUlM'd Index = 

1/R1D x (SCL x IR ... x FI x CF x EF x EO)/(BW x AT ... x 366 dy/yr) 

= BE-02 

Parameter Symbol Value (Child 1-6) Units Source 

Soil Clean-up Level SCl 50 ppm [1] 

Soil Ingestion Rate IR,., 200 mg/day [2] 

Fraction Ingested FI 100% percent Assumption 

Conversion Factor CF I,OE-06 kg/mg 

Exposure Frequency EF 350 days/yeO! [2] 

Exposure Duration ED 6 years [2] 

Averaging Time: Noncancer -Atne 6 ye.,. [2] 

Body Weight BW 15 kg [2] 

Reference Dose RID 8E-03 mgjkg/day [3] 

[I] Florida Department of EnvironmentaJ Protection (FOEP), Aorida Administrative Code 17-770, Petroleum Conta 

[2] USEPA, 1991, Human Health Evaluation Manual, Supplemental Guidance: "Standard Delau~ Exposure 
Parameters. 

[3] USEPA, 1992. United States Environmental Protection Agency, Mast.r Ust 01 Respon"slor 2QTR 1992. 
Superfund Health Risk Technical Support Center Chemical Risk Assessment Issue Papers. Office 01 Research and 
Development, ECAO, Cincinnati, OH. 

ATSDR, 1992&, Toxicological Profill for Automotive Gasoline - Draft, U.S. Public Health Service. 

ATSDR, 1992b. 

CK_OU2.BRA 
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Toxicological Profile lor Jet Fuels JP-4 and JP-7 - Dralt, U.S. Public H •• lth Sorvice. 

G-24 



DRAFT 

References: 

ATSDR, 1992a. Toxicological Profile for Automotive Gasoline - Draft, U. S. Public 
Health Service. 

ATSDR, 1992b. Toxicological Profile for Jet Fuels Jp-4 and JP-7 - Draft, U.S. 
Public Health Service. 

C.c_OU2.BRA 
FGB.11.94 G-25 





J: 

~ 
c z 
W 
D. 

~ 
-------' 





APPENDIX H 

ECOLOGICAL RECEPTORS AT NAS CECIL FIELD 





Table H-l 

Characteristic PIon. of Major Vegetative Cover 1Jpe. [a] 

Baseline Risk: Assessment 

Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Scientific Name Common Name Sonrce fa] 
PINE COMMUNI'IY 
Acerrubrum Red mapJe [h] 
Andropogon glomeratus Broom sedge [h] 
A.ris.ie:ma triphyllum Jack:- in - the-pulpit 
Aristida. stricta Pineland three-awn 
Astersp. Aster [h] 
Bignonu capreobllJ Cross vine 
Cal]" gkobra Pignut hickory 
O:pbaJanthus ocridentA/U ButtonbWlh [h] 
Crataegus sp. Hawthorne 
Gelsemium sempervirens Yellow jessamine [h] 
IJergu,bra Gallbeny [h] 
llavomitaia Ya.upon 
liquidambu styracif1lQ SWeet gum [h] 
Lankera pponica Japanese honeysuckle [h] 
Loniccra sp. Hone~uck.le 

LJCOpodium lJ/opeuroides Clubmoss [h] 
LjUm.lucidJJ Fetterbush [h] 
Lyonm rmn.ru Staggemusb 
Masno/ia gnndinora Bigluf magnolia 
()smundtJ cinn.amoneJI. Cinnamon fern [h] 
Panicumsp. Panicgrass 
Parthenocissus quinquetbliA Virginia creeper [h] 
Pinus cHiotlii Slash pine [h] 
Pinus pilusttis Longleaf pine [h] 
Pinus llleciJJ Loblolly pine [h] 
Polypodium polypoida Resurrection fern 
Prunus ca.roliniaru Choke cberry [h] 
Prunus serotm. B1ad<cheny [h] 
Pteridium iiqUiJinum Brackenfem [h] 
Quercus chapnunni Cliapmanoak 
Quercus llJcvis 1\uteyook [h] 
QuelCU.f laurifolia Diamond-leaf oak [h] 
Quercus myrtifolia MyrtIeook [h] 
Quercw nigra Water oak: [hJ 
QuelCUS spp. Dab 
Rhus coppslim Shining sumac 
Rubwt~o. Dewbeny 
Rubus cunei/oEm BClmble [h] 
SerenOi reperu Saw palmetto [h] 
SmiJuooM.-l1OZ Catbriar [h] 
Smiluglauca Greenbriar 
Smi1a.r rotundirolia Bullbriar 
SmiJaxsp. Greenbriar 
Thdypteris kunthii Fern 
TInandsia usneoida Spanish moss [h] 
Toxicodendron ~dicans Poison ivy [h] 
Vilis rotundifolia Muscadine gmpe [h] 
Woodwarda yjroinK:a. Vinrinia chain fern 
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Table H-l 

Characteriltic Flora of Major Vegetative Cover Typel la1 

Baseline Risk Assessment 

Operable Unit 2 

NAS Cecil Held, Jacksonville, Florida 

Scientific Name Common Name 
~PHYDCHARDWOODCOMMUNnY 

Amphicarptil bl1lcteatA 
AtalUi spinOSlJ 
Assimim ttilob. 
Asplenium sp. 
Athyrium filiT-fcmina 
Ca/o~ tuberosur 
Carpinus aroJjne~ 
c.".gJobn 
Centl'Cl$emll virgim:.tJA 
Ccreis c:anadensa 
Comus floridA 
Diospyros virginia,. 
Erytbrina berbocea 
GaylrJSS1JC3 fromJag 
ISll1JJmelis virgiaialY 
Hypericum hypericoj~ 
JlcrgJobro 
DUDj:8OI 

ligustrum lucidum 
Loniceroppooka 
L)COpodium sp. 
L)Onia fucida 
M'81lolill gnutdiDora 
Mitcbefla tcpcns 
MjrricI ccrifcn 
N}'iSO sylva/a 
PanhetKCissus quinqueJDJa 
Pinus eOiottii 
Pinus palustru 
Polypodium polypoidcs 
Polypodium pfumu~ 
Prunus serotin& 
Ptcroc:;Juim pyenasw:.byum 
QUt!ICUS hemisphaerica 
QUCICIB mkJJauzii 
Quercus nigra 

QuelCW vitginillI! 
Sen:nGII repeM 
SmilJU ooaa-nor 
Smilusp. 
SmiIuM!terii 
Thelypteris qu.dranguJa.ru 

UlmusaJ.ta 
Vaocirrium arboteum 
Vaocmium sp. 
Vilis rotundifolu. 

Hog peanut 
Devil's Walking stick. 

Pawpaw 
Spleenw<rt 
Ladyfern 
Grass Pink [c] 
Hornbeam 
Pignut hickory 
Butterfly p<a 
Redbud 
Flowering dogwood 

Persimmon 

Coral bean 

Dang)eberry 
Witch-hazel 
Sl. John's-wort 
Gollberry 

American holly 
Wax-leaved ligustrum 
Japanese honeysuckle 
ClubmOSl 

Fettcrbush 
Magnolia 
Partridgeberry 

lIa)i>erry, Wax myrtle 

Black gum 

Virginia. creeper 
Slasbpine 

Longleaf pine 
Resurrection fern 
Comb fern 
Bladt cherry 

Blactroot 
Laurel oak 

S91amp chestnut oak 
Water oak 

live oak 
Saw palmetto 
Catbriar 
Greenbriar 
Coral greenbriar 

Fern 
Winged elm 

Sparkleberry 
Blueberry 

Muscadine orane 

2 

[b] 

[b] 

[b] 

[b] 
[b] 
[b] 

[b] 

[b] 
[b] 
[b] 
[b] 

[b] 

[b] 
[b] 
[b] 
[b] 

Source fa] 
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Table H-l 

Cbancleriltic Aora of Major Vegetative Cover Types [aJ 

Baseline Risk Assessment 

Operable Unit 2 

NAS Cecil Field. Jacksonville, Florida 

Scientific Name Common Name 
MESOPHYTIC HARDWOOD COMMUNI1Y (COIlL) 
Woodward. areoJlJta Netted chain fern [b ] 

WETIAND[FLOODPlAIN COMMUNI1Y 
Acer negundo 

Acerrubrum 

Aga/inas purplJr'a 

Alnus sclTUata 
Amorpb. fruticosll 
Ampel<plis arborca 
Ann. spinosa 
Arioiem. triphylIum 
Aaplenium resiliens 
Ath}rium filiz-femm 
iktula nigra 
Bignonia eJpreoba 
BolI}d1ium virginUnum 
Ctrcrsp. 
Carpinus caroiinialJlJ 
Cepha~ntbus oa:identalis 
Cicuumemm 
CI~diumsp. 

CnidoscolUf slimu/($us 

Comus foemjra 
C)perussp. 
Cyrilla ",,,,,miflora 
Dichromena sp. 

Droscr.l rotuDalfolia 
Briaulon deangultJre 
Frazinus caroliniana 
Fnuinus pennsyMnica 
GlUiumsp. 
Gotdow. kJsianthU8 

H}tirorotyIe umbeIJa/a 
Hypericum f:ucicuJatum 

Ilexco~ 

II"" glolHa 
llex myrtifoli. 
Iris pseudM:oris 
Juncus effium 
Juncussp. 
lAchnanthes OIIroHniana 
~chnoca ulon ancepg 
Liquidambar stymcin~ 
Ludwig». peruviam 

LJropus virginicus 
Lyonm Iucida 
Lvnnia marilJl1A 

Box cider 

Red maple 

Purple gcrardia 
Alder 
False indigo 
Peppervine 
DeviJJ. walking stide 
lack-in -the-pulpit 
Black-stemmed spleenwort 

Udyfem 
River birch 
Cross vine 

Rattle.!lnUe fern 
Sedge 
Hornbeam 
Buttcnbush 

Water bemlcd. 
'!\vig rush 

Nettle 

SWamp dogwood 
Sedge 
Swampliti 
White lop sedge 
Sundew 

Hal pins 
Waterasb 
Green ash 

Bcdsllaw 
Loblolly boy 

Water pennywort 
St. John's-wort 
GaDberry 
GaDberry 
Myrtle-leaved holly 

YeDowfiag 
Soflrush 

Rush 
Redroot 
Bogbutton 
Sweet gum 

Primrose willrNI 
Buglcwced 

Fetterbush 
Sta .. emush 

3 

[b] 
[b] 
[b] 

[b] 

[b] 

[b] 
[b] 
[b] 

[b] 
[b] 
[b] 

[b] 
[b] 
[b] 

[b] 

[b] 
[b] 
[b] 
[b] 
[b] 
[b] 
[b] 
[b] 

Sonrcc~ 
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Table H-l 

Characteriltic Flora of Major Vegetative Cover Types [aJ 

Baseline Risk Assessment 

Operable Unit 2 

NAS Cecil Reid, Jacksonville, Florida 

Scientific Name CommanName Source laJ 
WBTlAND/FLOODPUJN COMMUNITY (coDI.) 
MagnoliA virginum Sweet bay magndia [bJ 
M)1"ica cerifera Wax myrtle [bJ 
Nup~r luteum Spaltt:rdock [bJ 
N)OSIJ sylvatica Black gum 
Onode. sensibiJis Sensitive fern [bJ 
Osmundtt cin.Mmorn Cinnamoo fern [bJ 
Osmuru:U. regam Royalfem [bJ 
Orontium aqu..ticum Goldcnclub 

Peltatxln virginica Green arum 
Penea borbom. Red boy [bJ 
Persca palustru Swamp rod boy [b] 
Pinus eHiottil Slash pine [bJ 
PiDus taedu. Loblolly pine [b] 
Pinus serotim Pond pine [b] 
Po/;}gonum puncwum Dotted smartweed [b] 
Polysonum spp. Smartweedo 
PoJypodum polypoid .. RC!urrcction fern 
Quercus nigra Water oak [b] 
Quercus pbeHar Wdlawoak [bJ 
Quercus spp. Gab 
Quercus virginMm llve ook 

Rhem virginica Meadowbeauty [bJ 
Rubusspp. Blackbeny [bJ 
Sagitan. ~tiIDJiJl Arrowhead [bJ 
SaIirnignJ BlackW~law [bJ 
SambuclU camdcnsU Elderbeny 

Sl173ccm. minot Hooded pitcherplant [cJ [bJ 
S:1.mccnil repem Trumpet pitcherplant [b] 
Sassafras albidum Sassafras 
ScUpussp. Bulrush [bJ 
Smilusp. Greenbriar 

Spbognum spp. Sphagnum mOSl!l [bJ 
11uodium diaticbum Baldcyp .... [bJ 
ThelJpteris kuntbii Fern 

ToDcockndron radicaM POisoDivy [bJ 
Tozicodendron vemir Poison sumac [bJ 
1)pha ~tifdia Cattail [bJ 
U/mU3 .ameria:BI American elm 

Urtica dink:a Stinging nenle [bJ 
VInculum in&1a Bladderwort 

Vaa::inium arboreum Sporldebeny 

Vaa:inium sp. Blueberry 

Vilis rotundifolia Muscadine grape [bJ 
W£XXfwardil areo/ata Nelted chain fern [bJ 
Woodw:oirdB yjrginica Virginia chain fern [b] 
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Table H-1 

Characteriltic Flora of Major VC8ctative Cover Typel [a] 

Scientific: Name 

Baseline Risk .Assessment 

Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Common Name 
I D1STIJRBED UPLAND COMMUNfIY 
Albim julibrissin Mimosa 
Allium C3rudense 
Ambrosia artemissifoliJ 
AnJp<l",,", aroorea 
An:lga.l1is vvensis 
AndropogongJomeratus 
A5plallum ['esiliens 
Astersp. 
Baccharis IuIlmifolia 
Bidens pilosa 
CaJlii:arpa .!mericlM 
Campau radicaru 
C9tusp. 
Cent.rosema viIBinilJnum 
Circium sp. 
CUdiumsp. 
Oerm.t. c:risf:
CnidoscolUf ~timulalus 
CommeIiMenlCta 
CrotlJ/JJria. rotundifoJia 
Cuscuta gronovii 
Daucus caroLa 
Dichromena sp. 
DigilMia sp. 
DiosoorrA bulbilera 
Erigeron querdfolius 
Eupatorium apilJifolium 
Eut~minor 

Geranium carolinial1um 
HedJolis procumbens 
Helianthus anguslifc:t& 
HJdroroty/e umbella,. 
Hypericumgentanat:1e6 
Hypochoeris radiata 
lpomciea sp. 
Juniperus virginUtJa 

I JullCUS CJJMcknsiJ. 

I JU11CruSp. 
, Lacluca sp. 
Lepidium virginicum 
Liatris sp. 
Ll'8odiumjaponicum 
Melia azed:ijracb 

Me/iota alba 
Mikania scandens 
Morusalba 

lX_A-l.wkl 

Wildomon 
Ragweed 
Peppervine 
Scarlet pimpernel 
Broom grass 
Black-stemmed spleenwort 
Asler 
Groundsel-tree 
S~ni.sb needles 
Beauty berry 
Trumpet creeper 
Sedge 
Butterfly pea 
Thistle 
1Wig"..h 
I...eatber fi<1Ner 
Nettle 
Dayflower 
RattlelxK 
Dodder 
Queen Anne's lace 
White-bracted sedge 
Crabgraso 
Airy.am 
Fleabane 
Dog fennel 
Fla.-.c,>ped goldenrod 
Wlld. geranium 
Innocence 
SunfiONer 
Water penn)Wort 
Sl Iobm wort 
Cat'sear 
Bindweed 
Southem red eedar 
Canada rush 
Rush 
W'tld lettuce 
Field peppcrwass 
Blazing star 
Japanese climbing fern 
Chinabeny 
Tall white clover 
Climbing hempweed 
Whitemulbe 

5 

[bl 

[bl 
[bl 

[bl 
[bl 
[bl 
[bl 
[bl 

[hI 

[hI 
[hI 

[hI 

[hI 
[hI 

[hI 

[hI 

[hI 
[bl 

[bl 

Source a 
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Table H-1 

Chanctcri.tic Flora of Major Vegetative Cover Type. [a] 

Baseline Risk Assessment 

Operable Unit 2 

NAS Cecil Field, Iacksonville, F10rida 

Scientific Name COlDlDon Name 
DIS'IURBED UPlAND COMMUNITY (coni,) 
Oenothc13 Jacin.i:H~ Primrose 
(;mlis sp. Sorrel 
Ponicumsp. Panicgrass [b] 
PassifIora incama ta. Passion flower 
Pborodendron serotinum Mistletoe 
Phyla nodiDaa Capeweed 
Phyto/."" .. merian.o Pokeweed [b] 
P/uc/Ju oderaIA Camphaweed [b] 
Prunus c.aroliniam Carolina laurel cberry 
Pterit!iut11lJquilinum. Bracken fern (b] 
0uelr:u8 myrtifoh Mynle oak 
Robinia hispidlU Brislly locUl' 
Rhus typhina Stagbcm sumac 
Rubus trivmli3 Southern dewberry 
RubIBspp. Bladtbeny [b] 
Rudb<d:iA sp, Bladt-eyed suzie [b] 
Rumeraispus Dock 
Saba/minor Dwarfpolmeno [b] 
Sabo/ ,,"/metto Sabal palm 
Salvia /)TalA LYJe-l<,aved mint 
51mbucusCllUdenm Elderberry 
S/jpium sdJiferum Chinese taUow tJee 

&n"';o .ureU6 Hawkweed [b] 
SeshtJniIJ sp. Rattlebc& 
Solanum carolinense Horse nettle 
So/idRgo Bstulaa Goldenrod [b] 
SolidRgo spo Goldenrod [b] 
Sonchu .. per Sow thistle 
Spiranlhes sp. On:hid 
Stachys OoridAr. HCdgc neUle 
T[1jdescan.tm. virginiuJa Spiderwon 
Trifolium spp. Cloven 
Ulmus aJ.t. Winged Elm 
Verbena bt39ilicnsi3 
Vitis rotundifolia 
X)ri< fimbriaIA 

I Y uo::a aloifdM • 
i z:.nlbar,fumclo .. -he=1i> 

Note: 

Vervain 
Muacadine grape 
Yellow - eyed grass 
Spanish bayonnet 
Southern prickly ash 

[a] 50=: Godfrey and Wooten (1981); Dressler e' .1. (1991); Micl<el, 1979 
[h) Identified at Operable Unit 2 by ABB or CDM_ 

[b] 
[b] 

Source rat 

[ci Sacracenia minor and Calopcson tuberosus are state-threatened species according to the Florida 
Department of Agriculture and Consumer Services (list published in Preservation of Native Flora of Florida 
Act, Section581.185-187, Florida Statutes)_ 
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Table 0-2 
Amphibians Expected to Decor in the Vicinity of NAS Cecil Field 

Famil 

Ambystomidac 

Bufonidae 

I 
I Hylidae 

Microhylidae 

Pclobatidac 

PlcthodODtidac 

RaDidac 

Salamandridac 

Sirenidae 

Source: 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Horida 

Scieali6c Name 

Amb}stoma talpcideum 

Bulo quucicus 
Bulo tClTf!Slris 

Acris gryIlus dOrs;J/is 
HyJ. chf}'JOSCC/is 
HyJ.oviv= 
By/a cineteIJ 
HybJ crucifer bartra~na. 
Hy/JI lemen/is 
Hy/JI gnttiOSli 
HyJ. squire/bJ 
limnaea:lwocumris 
Pseudacris nigriU nigriu 
Pseudacris armU 

Gastrophryne carolinensi3 

ScapbkJpus holbrooti 

.Desmognatbus auricuatus 
EUl)<:Q qUJAC/ridigilJllJl 
Plctbo:Jon gfutmcsus 
Pseudotriton man/anus Oorid;Anus 

&Ina areoau ~etJOpus 
Ralll C!tesiJeBna 
R.!lJ,I cJ.mitans damil8ns 
lUI", gry/io 
Ram heckacberi 
Ram sphenooep/Dio 

Notophtlullmus perswtll.l 
Notoptlubnus viridt:.M:elU 

louisiJJnensis 

Pseudobt:anchus striatus 
Siren intennedU 

Specimen records for Duval County, Florida (Ashton and Ashton, 1988). 

AMl'HIJI..wkl 

CommoaNamc 

Mole salamander 

Oak: toad 
Southern toad 

Florida cricket frog 
Gray treefrog 
Bird-voiced treefrog 
Green lreefrog 
Southern peeper 
Pine woods treefrog 
Barking treefrog 
Squirrel trcefrog 
Utile grass frog 
Southern cbortl! frog 
Ornate chorus frog 

Eaatem narrowmoUlh toad 

Eastern spadefoot 

Soutbcm dusky salamander 
Dwarf salamander 
Slimy salamander 
Rusty mud salamander 

Florida gopher frog 
Bullfrog 
Green frog 
Pig frog 
River frog 
Southern leopard frog 

Striped newt 

Central newt 

Narrow-striped dwarf siren 
Lesser siren 
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Fam.i1v 

Alligatoridae 

Chclydridac 

Colubridae 

Elapidae 

Emydidac 

19uanidae 

E:inOltcmidae 

Scincidac 

Teatudinidac 

REPT.'II'kl 

Table H-3 
Reptiles Expected to Occur in the Vicinity of NAS Cecil Field 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville. Florida 
ScientiClC Na~e Commoll Name-

Alligator mississippiensis 

Chelydra. serpenlina 

Cemophofil coccinea copei 
Co/ubet constrictor priapur 
Diadophis punctalUS punci;l./ur 
Drymarchon corm 
E1.phe gutlaU 
Elaphe obsoleta quadri~ttata 
Fu-ancia abacuta abACuflJ 

Faranda crytrognmma 
Heterodon p/atyThinoJ 
Heterodon simus 
lMnpropeltis getU/1LI 

Lampropeltis tri.nlJulum 
LMnpropeltis trilU1gu/um e/apsoides 
M ... ticophis flagcHum flagclIum 
Nerodi. fasci.,.. 
NerodiJl rbombifera 
OpbeodIys .. gtivus 
Piluopbis me/~leucus mugitur 
Regina ~eni 
Regina rigida rigida 
Rhadinua OaYilaa 
Seminatriz~. pygau 
Storen. dekayi v.icr. 
Storeri. occipitomacuJaU obseula 
Tanlilh relicu 
Thnnnopbif saualus sacieni 
Th~opbis sir~ sirtaIis 

Micrurus fulvius fulviU!J 

Oemm)'J gutuu 
IJeiroche/y! reticu/aria chrysea 
Pseudemys nelMmi 
PseudcmY' lJoridfuJa pcninsylaris 
Terrapene aroJina 

AnoJU cuolinensia 
Sceloporus undulatus unduJatus 

Kinostemon subrubrum steindachneri 
Stemotherus minor minor 

Eumeces egregiU3 
Eum«es inexpectatus 
Eumect!S iaticeps 
Scin.cella/ater..Jis 

Gopherus polyphemus 

American alligator 

Snapping turtle 

Scarlet snake 
Southern black: racer 
Southern ringneck snake 
Indigo snake 
Corn snake 
Yellow rat !lnake 
Mud snake 
Rainbow snake 
F..astern hOgnOiC snake 
Southern hognose snake 
Common kingsnake 
Eastern milk snake 
Scarlet king!nake 
Coacltwbip 
Southern water snake 
Diamondback water snake 
Rough green snake 
Florida pine snake 
Striped crayfish snake 
GlOSlJ' crayfisb .nm 
Pine woods snake 
North Florida swamp snake 
Aorida brown snake 
Southern redbelly snake 
Southeastern crowned snake 
Southern ribbon snake 
Eastern garter snake 

Eastern Coral snake 

Spotted turtle 
Chicken turtle 

Cooter 
Eastern box turtle 

Greenanole 
Southern fence lizard 

Eastern mud turtle 
Loggerhead musk turtle 

Peninsula mole skink 
Southeastern five-lined skink 
Broadhead skink 
Ground skink 

Gopher tortoise 



Family 
Tetidae 

Viperidae 

Source: 

Table H-3 
Reptiles Expected to Occur in the Vicinity of NAS Cecil Field 

Baseline Risk: Assesxment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 
SciealUIC Name Commo. Nam.e 
Cnemidophorus sexIineatus 

Agldstrodon piscivorus car~m(o 
Crotalus adamanteus 
Sislrurus mi/iarus barbouri 

Six lined racerunner 

Florida cottonmouth 
Eastern diamondback. 
Pi.ltlllV rattlesnake 

Specimen records for Duval County, Florida (Ashton and Ashton, 19S8b and 1991). 

REPT.w]d , 09-Sep-94 



Family 

Accipitridac 

Alcedinidac 

Anatidae 

Anhingidac 

Apodid.., 

Ardcida.c 

Bombycillidac 

Caprimulydac 

Calhartidac 

Certbiidac 

Cbaradriidac 

CoIumbidac 

BRDS.wi:l 

Table H-4 
Bird. Expected to Occur in the Viciuity of NAS Cecil Field 

Baseline Risk Asse~ment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 
Scientific Na_ 

AccipiterCCXJperii 
Accipiter strialU3 
Buleo jJUlJaicensis 
But~o lineBtus 
Buteo platypterus 
Circus cyaneus 
Elandides forficatus 
HaliIJeetus /eucocephaJus 
Ptmdion haliIJctus 

MegJJCeryk akyon 

Airsponu 
An&!J IJmenc..n~ 
Anuciypur. 
Anucr=;o 
ADM discors 
An .. platyrhynchos 
Anas rubripes 
Anas strepcra 
AytbyufJinis 
Aythya amer.iana 
Ayth,. colIn 
Ayth,. moriJ. 
Bucephohl albeol. 
Buceph.Ja c!angu/a 
Lopbodyres cucuUatus 
Mergus serrlltor 
O:ryurajM1l~censis 

Anhinga. anbinga 

Cb~tura pe/Mgia 

Arika berodias 
BubukusibB 
Butorid~ stri.tll3 
CMmerodius aiblB 
Egretfll thula 
Egrerfll tricolor 
Egreru caeruIe. 
Nycticoru nycticoru 
Nycticoraz vioillCelB 

BombyciJl. =frorum 

CaprimUlgU3 CMOlincDSu 
CaprimU/tp/8 "",ikru. 
ChordeiIes minor 

CJ.tbutcs aur .. 
Coragyps .. tratus 

Gerthill americana 

CharM/rius semipalmatus 
CharJUirius vociferus 
PluviAlis squlJwol. 

Co/umbll livi .. 
Columbin. pt!SSerina 
Zenaid:. macroura 

Commo. Name 

Cooper's hawk 
Sharp-shinned hawk: 
Red - tailed hawk: 
Red - shouldered hawk 
Broad-winged hawk 
Northern harrier 
American swallow-tailed kite 
Bald eagle 
Osprey 

Belted kingfisher 

Woocl' duck 
American wigeon 
Northern shoveler 
Green-winged teal 
Blue-winged teal 
Mallard 
American black duck. 
Godwall 
Lesser scaup 
Redhead 
Ring- necked duck 
Greater scaup 
Bufflehead 
Common goldeneye 
Hooded merganser 
Red-breasted mergamer 
Ruddy duck 

Anhinga 

Chimney swift 

Great blue heron 
Cattle egret 
Green - backed heron 
Great egret 
Snowy egret 
Tricolored heron 
Uttle blue heron 
Black-crowned night heron 
Yellow-crowned night heron 

Cedar waxwing 

Chuck-will's-widow 
Whlp-poor-will 
Common nighthawk 

Turkey vulture 
Black vulture 

Brown creeper 

Semipalmated plover 
Killdeer 
Blaclc-bellied plover 

Rock dove 
Common ground-dove 
Mouminll dove I 
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Familf 

Corvidac 

Cuculidae 

Embcrizidac 

Falconidac 

Gaviidac 

Hiru.ndinidae 

Ictcridac 

Laniidac 

Laridac 

Mimidac 

IIIlDS.wil:1 

Table H-4 
Bird. E:qlccted to Occur in the Vieinity or NAS Cecil Field 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville. Florida 
Seieatific Na_ 

Corvus brachyrhynchos 
Corvus ossifragus 
Cyanocitta cristata 

Oxcyzus americanus 

Ammodramus henslowii 
Ammodramus /econteii 
AmmodrlJmus ulI3nnvum 
CMdinaJiB c.udinaJis 
Quduelis {rutis 
0up0d.c1M purpureus 
Guiraa ~erub 
Juncohyem~D 

Me/ospiu georgian. 
Mefotpiu me/odi. 
P1werculus s.andwichensis 
P~eril11J cua 
Pipilo erythropbthalmus 
Pooeoett::l gramj~U3 
SpizeU. passerin. 
SpizeO. pusilla 
Zonotrichia albico/lis 

Falco coJumbmus 
Falco peresrinza 
Falco spMYerius 

~vi.jmmer 

Gavia steJJa~ 

Hirundo rusliQ 
lridoptocne bicolor 
Progne subi6 
Slelgidopteryz seripennis 

Age/aius phoeniceus 
Eupbagza urolin .. 
Eupbagza cyatJOCf'pbalza 
Icterus plbul. 
IctelU3 spurius 
MolothrlD ~teT 
QuDc.l1J6 mAjor 
Qu~U8 quiM;Ug 
Slurnen~m~ 

LaniiU /udovicianU8 

WID argeatatus 
UulD ~trici11. 
Uuw del.warensu 
lArus mmntu 
Larus philadelphi_ 
Stern~ caspia 
Sterna forsteri 
Stem;j hiruado 
Sterna marima 

Dumatell. CMOlinensis 
Mimus polygJottus 
TarClS'tom.oJ Tufum 

1 

Common crow 
Fish crow 
Blue jay 

Yellow-billed cuckoo 

Hcnslow's sparrow 
Le Contc's sparrow 
Gr~hopper!puTow 

Northern cardinal 
American goldfinch 
Purple finch 
Blue grosbeak 
Dark-eyed junco 
Swamp sparrow 
Song sparrow 
Savannah sparrow 
Painted bunling 
RufoUl-sided towhee 
Vesper sparrow 
Chipping sparrow 
Field sparrow 
Wbite-lhrOOled sparrow 

Merlin 
Peregrine falcon 
Am.,rican kestrel 

Common loon 
Red - throated loon 

BarnswaUow 
Tree swallow 
Purple martin 
Northern rough-winged swallow 

Red -winged blackbird 
Rusty blackbird 
Brewer's blackbird 
Northern oriole 
Orchard oriole 
Brown- beaded cowbird 
Boat-tailed grackle 
Common grackle 
Eastern meadowlack 

Loggerhead shrike 

Herring gull 
Laughing gull 
Ring-billed gull 
Great black-backed gull 
Bonaparte's gull 
Caspian tern 
Forster's tern 
Common tern 
Royaltem 

Gray catbird 
Northern mockinghird 
Brown thrasher 
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Pam' 
Paridac 

Parulidac 

Phalacrocoracidac 

Phuianidac 

Picidac 

Ploceidae 

Podicipedidac 

RaUidac 

Scolopacidac 

III\DS.1IIIr:l 

Table H-4 
Bird. Expected to Occnr in the Vicinity of N AS Cecil Field 

Baseline Risk AsscS!lment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 
SeJeatific Ma_ 
Paras bicalor 
Paras carolinensis 

~ndroica coronaLa 
Dendroia discolor 
Dendroic.a dominiCJJ 
Dendroica paJm~rum 
Dendroico pinlLf 
Oeotby/pis lrichu 
limnotblypis SWainsOllii 
Mniotilt. ~ 
ParuJ~ americ.an. 
ProtondtMi. cilrea 
Seiuru aurt:JapiJIus 
VenruKJra ceJata 

PhaJ«llXOl'U aurilfJ.f 

ColiDw Yirginimw 
MeJe.&rU plloparo 

Colaptes .!lIr.Itu.r 

DryoooPlLf pile.'lI> 
MeJM1t!~ CMOlinur 
Me/lJJ1Orpu erytbrocephallJ3 
Picokks pubescelU 
Picoidu vill06U6 

Sphyrapicll> ..nlLf 

Passer domesticU3 

Podicep!f auritlLJ 
PodilymblJ3 podiceps 

Fu/ia UlericaDa 
GalIinuJ. cbJorop<U 
Porphyru/a mMtinia 
POruDa carolina 
R.olLfek:_ 
R.ous IimicoIo 
Ra/lfB Iongrostris 

Actili6 mllCuJarif 
ArelWia interpre6 
c.JidrU oipino 
QJidri., c.tnulUl 

QJkJrUme/anotC¥ 
QJidd., minuliUa 
c.JidrU p .. iJh 
c.peU.~ 
CatOptropborlD semipalmlltus 
CroccthilJ lJ!ba 
Limnodromus griseus 
limnodromU6 !JCO/opaceus 
Limas.1 fedaa 
NUmenillS pbaeopus 
Sc%pu minN 
Trin!J1l Davipes 
Tringa me/£/lo/euca 
Tring. solitaria 

Thfted titmouse 
Carolina chickadee 

Yellow-rumped warbler 
Prairie warbler 
Yellow-throated warbler 
Palm warbler 
Pine warbler 
Common yellowthroat 
Swainson's warbler 
Black-and-white warbler 
Northern patula 
Prothonotary warbler 
Ovenbird 
Orange-crowned warbler 

Double-created cormorant 

Common bobwhite 
Wild turkey 

Yellow-shafted flicker 
Pileated Woodpecker 
Red-bellied woodpecker 
Red -Iteaded woodpecker 
Downy woodpecker 
Hairy woodpecker 
yellow-bellied saplucker 

House sparrow 

Homed grebe 
Pied - billed grebe 

American coot 
Common gallinule 
Purple gallinule 
Sora rail 
King Tail 
Virginia rail 
Qapperrail 

Spotted sandpiper 
Ruddy turnstone 
Dunlin 
Red knot 
Pectoral sandpiper 
Lealt sandpiper 
Semipalmaled sandpiper 
Common snipe 
Willet 
Sanderling 
Short-billed dowitcher 
Long-biDed dowitcher 
Marbled godwit 
Whimbrel 
American woodcock 
LesseryeUowlegs 
Greateryellowlegs 
Solitary sandpiper 
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Table H-4 
Birds fup ected to Occur iu the Vicinity of N AS Cecil Field 

Family 
Sittidac 

Strigidac 

Stucnidac 

Sylviid ... 

Thraupidae 

Thrcskiomithidae 

Trochilidae 

Troslodytid ... 

Tnrdid ... 

Tyranaidae 

Tytonidac 

VireODidac 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Silt. ~D/uit!nsis 
Silt. caroIinensis 
SiUa pusilla 

Asia flammeus 
Bubo virginian us 
Glus asia 
81m variA 

Sturnos IlUlgMis 

PoliopliJa ClJeru[ea 
Regulus a/endu/. 
Regulus satrapa 

Piranga rubra 

EudocHnlD albUJ 
Plegadia fakinel1us 

Archilochus colubru 

Cistothorll8 palustris 
Cistothorus platensis 
ThryotborlJ.J ludovicimus 
Troglodytu aedon 
Troglodyte. troglodytes 

OJlharus go/tata 
SiMasia/U 
Turdus migr.torim 

ContopWJ virene 
Bmpidonu sp. 
Empidonu vlrescem 
Myivchus crinitWJ 
Sayomia pboebe 
1}Tannus tyr;mnus 

Tyroolbo 

Vireo ihvifroM 
Vireo pta 
Vireo oliVltCt:WJ 
Vireo SOliw7WJ 

Source: .. 

Commolll N&IIlc 
Red breasted nuthatch 
White-breasted nuthatch 
DrowD,-hcadcd nuthatch 

Short-eared O'\JoIl 
Great horned owl 
Eastern screech owl 
Barr.dowl 

European starling 

Blue-gray gnatcatcher 
Ruby-crowned kinglet 
Golden-crowned kinglet 

Summer tanager 

White ibis 
Glossy ibis 

Ruby-tbroated hummingbird 

Manhwren 
Sedge 'wren 
Carolina wren 
House wren 
Winter wren 

Hermit thrush 
Eastern bluebird 
American robin 

Ea5tem wood pewee 
Flycatcher 
Acadian flycatcher 
Great crested flycatcber 
Easlem phoebe 
Easlem kingbird 

Common barn owl 

Yellow-throated vireo 
White-eyed vireo 
Red-eyed vireo 
Solitary vireo 

RegionaJ distribution for northeastern F10rida (Peterson, 1980). Many of these birds are regular or cx;casional visitors during springs and/or fall migration, and 
are not resident species. ' 
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Canidae 

Cervidac 

Cricetidae 

Duypodidac 

Didclpbidac 

FeJidae 

Gcomyidac 

Leporidae 

Muridac 

MUltcliciac 

PYocyoaidac 

Sciuridac 

Soricidac 

Ta1pidac 

VClpel1illioDidac 

Source: 

TableH-5 
Mammals Expected to Occur in the Vicinity of NAS Cecil Field 

Baseline Risk. Assessment 
Operable Unit 2 

NAS Cecil Field, lacksonviUe, Florida 
Scientific NalllC 

Urog-on cine.reoargenteus 

Odocojkus riJgin.ianus 

Nwtmm floricJ.m 
Qryzom)'S' palustru 
i'eromYJCus gossypinus 
Pcrompcus nulr..Ri 
PeromjSClLJ poiionotus 
Reithrodootomys humuiB 
Sigmodon bispidUil 

IJasypUJ novemcinctus 

Didelphis virginia"" 

Sylvi/AgUJ Ooriranu& 
SyfviJAgIB palusttit . 

Mus mlDCu/us 
RiJttus norvegicus 

Latta carw:lensis 
Mepbiti3 mcpbiti3 
MusteI. vUon 
SpilogJ/e putorius 

GI.oucomJ> voIaar 
SciutUJ carofi1lemi.J 
SciI1Il18 niger_ni 

BbJriM_uda 
Cr)ptotis ptiVa 

Sorcz longirostin 

Eptesicm fu:lclLJ 

l»illIU3 ho=olb 
Usiurus cinereWJ 
l....!siurus intermedius 
I.&siurus seminolus 
MJUtis austroriparius 
Pipistre11ug $ubOavus 
P!erotu; rafinesquil 

Common.. Name 

Gray fOI: 

. White- tailed deer 

Eastern wood rat 
Marsh rice rat 
Cotton mouse 
Golden mouse 
Old field mouse 
Eastern haJvest mouse 
Hispid colton rat 
Nine-banded armadillo 

Virginia oppossum 

Bobca, 

Southeastern pocket gopher 

Eastern cottontail 
Manbrabbit 

House mouse 
Norway rat 

River otter 
Striped skunk 
Mink 
Eastern spotted skunk 

Raccoon 

Southern fl)ing squinel 
Gnysquinel 
Sherman's fOl'squirrel 

Sbort-tailed .brew 
Lastsbrew 
Southeastern shrew 

Eastemmolc 

Big brown bat 
Redba, 
Hoaryba' 
Northern yellow bat 
SemioJe bat 
Southeastern bat 
Eastern pipistreHe 
Eastern big-eared bat 

Specimen records for Duval County, Florida (Ashton and Ashton, 1988b and 1991). 
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· 1. INTRODUCTION 

In support of ABB Environmental Services, Inc. (ABB-ES) work at Naval Air Station (NAS) 

Cecil Field. Jacksonville. Florida, EA Engineering, Science and Technology provided aquatic 

biological sampling services. The aquatic sampling was conducted near hazardous waste 

sites in streams and lakes at NAS Cecil Field. The results of these studies will be used by 

ABB-ES to support both the assessment of ecological risks at these sites and remedial 

decision making. The objectives of the ecological assessment of these sites was to 

characterize aquatic habitats and to collect macroinvertebrates and fish. This report is an 

addendum to Aquatic Biological Sampling Services Conducted at NAS Cecil Field which was 

submitted in January 1994. The field and lab methods and data analyses for this report are 

the same as those described in the January 1994 report. The results of the macro invertebrate 

sample analyses for all of the remaining stations not covered in the first report are presented 

here. 
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2. STUDY AREA 

The study area consisted of Rowell Creek, Sal Taylor Creek, Yellow Water Creek, Lake 

Fretwell, and tributaries to these water bodies at NAS Cecil Field. Reference sites were also 

established on the streams upstream from identified or potential hazardous waste influence. 

In addition, all stream stations were compared to Five Mile Creek, a State of Florida 

regional reference site. Most station locations were previously established by ABB-ES 

personnel as part of other sampling programs and during Hester-Dendy sampler placement. 

An ABB-ES ecologist was onsite during the biological sampling and was responsible for 

determining the exact sampling locations. 

This report will include data from Rowell Creek (Station Rl, 1-3), Rowell Creek Golf 

Course (Station Rl, 1-3), Golf Course (Stations 1 and 2), Lake Fretwell (Stations 1-8), 

Yellow Water Creek (Station Rl, 1 and 2), Site 5 (Stations 2-5), Site 6 (Station 1), Sal 

Taylor Creek (Station Rl, 1-8), Site 8 (Stations 1 and 2), and Site 9 (Station 1). Site 18 

(Station 1) was visited, but due to lack of water, no biological collections were made; 

however, a physical/chemical characterization was conducted. 
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3. RESULTS 

3.1 PHYSICAL/CHEMICAL CHARACTERIZATIONS 

A summary of the physical/chemical characterizations and habitat assessment scores for each 

station sampled is included in Tables 3-1 and 3-2 and Tables 3-3 and 3-4, respectively. The 

data are presented in two groupings, the stream stations and the lake stations, for 

comparisons by major habitat type. 

Riparian Zone/Instream Features 

The riparian zone at most stations was predominantly forest with the exceptions of 

GC-BIO-l,-RC-BIO-3, and STC-BIO-l through 4, which were all located in open areas 

(Table 3-1). Local watershed erosion was classified as slight to moderate at many stations, 

but was classified as heavy at only one station, RC-GC-BIO-3. Non~point source pollution 

was obvious at 5-BIO-3 through 5, 9-BIO-l, l8-BIO-l, GC-BIO-l and 2, RC-BIO-l through 

3, and RC-GC-BIO-l through 3. Channelization was evident at GC-BIO-2 and STC-BIO-l 

through 4. Canopy cover varied between moderate to heavy shade in the forested areas. 

The lake stations were either near forests, roads, or in the center of the lake (Table 3-2). 

Erosion and non-point source pollution were slight where they occurred. 

Sediment/Substrate 

.RBWFeiin~ij:pWmOiBi""iAidatR~Bio;j\nd 4, 8-BIO-2, and STC-BIO-1 through 3. 

Anaerobic sediment odor was noted at 9-BIO-l, RC-GC-BIO-l, RC-GC-BIO-3, and 

STC-BIO-4. 

Sand was a major s~bstrate type at many stream stations. iJIIJI'iIii€!@1wa~=_t 
rlf'?'Bl~5,and aquatic vegetation was common at GC-BIO-l and STC-BIO-l 

through 4. 

Sediment odor was normal at all lake stations. Mud/muck/silt and detritus were the 

predominant substrate types at most stations. Sand was a major substrate type at LF-BIO-5 

and 8, and aquatic vegetation was common at LF-BIO-7. 
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TABLE 3-1 PHYSICAL/CHEMICAL CHARAC'l'£RIZATION INFORMATION FROH STREAK STATIONS SAMPLED AT NAS-CECIL FULC, JUNI!: 1993 .))-t-¥' . 

b" 7 
<-F ... ,1), I 

RIPARIAN ZDNE/INSTREAH FEATURES 
~O.J _-I:::> 

HIGH 

PERCENT LOCAL STREAM 

~K P£RCENT FIELDI Pl:RCENT PI!:RC!;NT WATERSHED NPS WIDTH 

STATION rOREST PASTURE RESIDENTIAL OTHER EROSION OLLUTION <H, <H) 

rIVE HIL! CREEl{ '00 0 0 0 NONE 
NON. A 

5-810-2 15 0 0 25 
HOD.m. ~ OBVIOUS .5-1.0 LO 

5-810-] '" 0 0 20 SLIGHT OBVIOUS \ 0.2-1.' LO 

5-510-4 10. 0 0 0 MODERATE OBVIOUS 1.00 2.0 

5-1'110-5 " • ! IILIGliT DeVIOUS 1.00 2 •• - -- -
1-1110-1 " 10 0 0 NONE SO}tI!: 0.50 0.5 

11-1110-2 " 5 0 0 NON!: SOHE 1.00 0.5 

!iI-filO-l '00 0 • • HODERAT!: OBVIOUS 1.00 2.0 

18-1110_1 10' 0 • • HOD!RAU OBVIOUS 5.00 l.O 

Ge-DID-l 0 0 0 100 SLIGHT DeVIOUS 5.0-6.0 2.0 

GC-BIO-J '0 0 0 2. HODERATE onvIous 5.00 '.0 

Re-IHO_l 100 0 0 0 MODERATE OBVIOUS a.oo 2.5 

RC-5IO-l 100 0 0 0 MODERATE OBVIOUS 10.00 1.' 

Re-IHD-) 25 0 0 75 HODEJlATE OliVIOUS l. 00 , .0 

RC-GC-8IO-l 100 0 0 0 HODEIU.TE OliVIOUS 4.00 '.0 

RC-GC-8IO-2 100 0 0 0 MODERATE OBVIOUS ,1-00 4.0 

RC-GC-flIO-J " 0 0 20 HEAVY OliVIOUS 3.0-4.0 '_0 

STC:-BIO-l 100 0 0 MODERATE SOHE 2.00 1.5 

STC-IHO-2 0 100 0 0 HDDEItATE SOHE 3. DO 1.5 

STC-BIO-J 0 100 0 • MODERATE SOHE 5.0 1.5 

STC-BIO-4 " 0 0 NOME SOHE LO-l.O 2.0 

STC-BIO_5 100 0 0 0 MODERATE NONE 5.0-'.0 '.0 

STC-BIo-. 100 0 0 0 MODERATE NONE '.0_8.0 •• 0 

STC-.I!IO-7 100 0 0 0 HODZ;kATE NONE .... 00 l.O 

STC-lIID_1U 100 0 0 0 SLIGHT SOHI!: 2.00 1.0 

'LWC-IHO-l go 0 10 0 SLIGHT SOHE 3.0_10.0 0.5 

,{WC-lllo-2 " 0 5 0 HODZRATE 50HZ .... 00 l.O 

'{WC-DIO-Ell 100 0 0 0 SLIGHT NONZ 1.00 2.0 
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TUlLE 3-1 (Cont. ) 

~IPARIAM IOH!/INSTREAH FEATURES SEDIHEHT/5UDSTRATE 

STREAM 

DEPTH CANOPY SEDIMENT SEDIMENT 

5TATION {M, VELOCITY IHPOUNDED CHANH!LIl!D COVER ODOR OILS 

rIVE MILE CREEK 0.1-1 0.1 NO NO HOD. SHAD!: NOIUIAL ABSENT 

5-1110-2 0.1-0.5 0.00 »0 NO HOD. SHADE NOIUIAL AHS]!;NT 

S-DIO.,.J _ .. 0.1. .. 0.2 0.00 »0 NO HEAVY SHAD!: PETROLEUM A!lSEN'l' 

5 .. 1110.4 .... ____ .. ~, 0.20 ,.0.00 ~.IiO NO HEAVY IiHADE PBTROLEUH ABSENT 

5-DIQ-5,-., tI,5Q 0.00 " NQ NO IWD. iUPI »01UtAL AliS!.NT 

1lI-IUC-} 0.20 0.00 NO NO LIGHT SHADE NORMAL SLIGHT 

1-810-2 0 .. JO 0.00 NO NO LIGHT SHADE P!:TROLEUH HODERATE 

'·lIIO-l 0 .. 20 <0.1 »0 00 HEAVY SHAD! ANA)!:ROBIC ABSENT 

11l-IIIO-} 0.00 0.00 NO 00 HEAVY SHADE 

GC-!HO-l 0.l-1.0 <0.5 NO NO OPEN NORRAL AilSEN1' 

GC-lIIO-2 2 .. 00 <0.1 »0 YES HEAVY SHADE NORRAL AIISENT 

RC-BIO-l 1. 50 <0.5 NO NO HOD. SHADE NORMAL "!ISERT 

RC-lIIO-2 1. 90 <0.5 »0 00 HOD. SHADE NORlW. A!'IS!NT 

I'C-!'IIO-) 0.2-0.5 0.20 HO NO LIGHT SHADE CHLORINE A!'ISENT 

RC-GC-!HO-l 1. 00 <0.5 HO »0 HOD. SHADE At/AERO!!tC All SENT 

RC_GC_IHO_l 1. 00 <0.5 00 00 HOD. SHADE NaP-HAL AlIStNT 

I'C-GC-IHO-3 0.50 <0.5 NO NO HOD. SHAD I!: ANAEP-OIIIC ABSI!:NT 

STC-!'IIO-l 1.00 0.00 HO YES OP!)I' PI!:TROLEUH MODERA'lI!: 

STC-lIIO-2 0.50 <O.S NO YES OPEH PI!:TROLEUH HODERATE 

STC-!'IIO-J 0.10 <0.5 HO YES OPEN PETP-OLEUH HODERATE 

STC-!'IIO-4. LaO <O.S 00 YES OPEN AHAEROlllIC ABSENT 

STC-!'IIO-5 0.5-1.5 <0.5 NO NO HOD. SHADE NOIUtAL ABSENT 

STC-IIIO-' 0.2-1.0 0.10 NO »0 HOD. SHADE NORlW. A!!SENT 

STC-!!IO-7 0.30 <O.l NO NO HOD. SHADE )fORMAL A!'ISERT 

STC-BIO-IU 0.2-0.5 <0.5 »0 »0 HEAVY SHADE NaP-HAL A!'IStNT 

YWC-DIO-l 0.2_0.5 0.20 »0 00 HEAVY SHADE HORlW. AfiStNT 

YWC-BIO_l 0.2-1.0 <0.1 NO »0 HEAVY SHADE HOIUIAL ABS!:HT 

YWC-!'IIO-Rl 0.20 0.30 »0 NO HEAVY SHADE 001UlAL ABS!:NT 



SEDIHENT/SUBSTRATE 

STATION 

rIVE HILE CREEK 
S-lnO-l 

PERCENT 
WOODY 

DE!!RIS 

(SNAGS I 

5~eIO-l 5 

.S-.U9::.i.-....,~.u...-...L.....,.· __ ~ ~~ 

_._.~'r.gJQ:..~_""*"'- ~ ........... ,,,,,,,,.....,,,.q 
I-!!IO-l 5 

1-!!IO-2 

'-BIO-l 
lI-.lUD-l 

GC_!!IO_l 

CiC-DIO-l 

kC-IIIO-l 

RC-!!IO-2 

kC-!!IO-J 

RC-GC-!!10-1 

RC-GC-!!IO-l 

RC-GC-IHO-l 

6TC-!!IO-l 

S'l'C-!!IO-2 

STC-!!IO-J 

STC-ISIO-4 

STC-IIIO-5 

STC-IIIO-' 

ITC-IIIO-7 
&TC_IIIO_Rl 

YWC-IIIO-l 

YWC-IIIO-2 

YWC-IIIo-Jtl 

" 
25 

15 

10 

10 

" 
" 
10 

o , 
, 

IS 

10 

10 

" 
" 
10 

" 

PERCENT 
LEAr 

PACkS 

, 
'0 
ID 

50 

" • , 
" 
I. ,. 
o 
o 

" 
" IS 

• 
o 

• 
o 

15 

10 

• 
" ,. 
1. 
1. 

P)!:RCElfT 
AQUATIC 

VEGETATION 

JS 

I' 

• • , , 
• 
• .. 
• 
• 
o 

• 
o 

• • 
" 
" 
" 
" • 
o 

10 

o 

• 
I. 
o 

PERCENT 
!lANKS/ 

ROOTS 

o , 
• • • • 
I' 

• 
o 
I. 
15 

I. 

o 
I. 

I' 
1. ,. 
,. 
• 
• ,. 
1. 
10 

• • 
" " 

TA!lLE 3-1 (Cont.) 

PERCENT 
RIrf"U:S 

• 
• 
• 
• • 
• 
• 
• 
• • 
• • • • • 
• 
• 
• 
o 

• 
o 

• 
• 
• 
o 

• 
• 

PERCENT 

SAND 

so 
I. 
10 

l' 
15 .. 
" .. 
• 
" .. .. 
10 .. .. .. 
l' l' 
I' 
10 

• .. 
10 .. 
so .. 
" 

PERCENT 
HUD/HUCK} 

SILT 

o 
lO 

• 
o 
o 

• 
10 

, 
o 
o 

• 
o 
o 

10 

o 

• • 
• 
" o 

• 
10 

o 

• • 

PERCENT 
LEAF 
HATS 

10 

o 

• , 
• 
• 
o 
o 

o 
10 

10 ,. 
o 
o 
o 

10 

o 
o 
o 
o 
o 
o 

• • 
• 
• 
• 

PERCENT 
OTII)!:R 

(D!:TRITU5) 

o 

• 
o 
o , 

JS 

" • 
o 

• 
o 
o 
o 
o 
o 
o 
IS 

l' 
IS 

JO 

o 
o 
o 
o 
o 
o 
o 

PERC)!:NT 

OTHER 

(CLJo.V) 

o 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 

• 
o 
o 
10 

o 
o 
o 
o 

• 
o 
o 

( 

roTAL 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 



TABL!: 3-L (Cent.. ) 

WAT!:R QUALITY 

DEPTH TEHP •• DO COND 

STATION (H) (e) (SU) (HG/L) (UKHOS/CH) 5!:CCHI 

rIV!: HILE CRE!:P:; 23 ••• ••• 62 0.) 

5-BIO-2 O. ) 2~.L ••• 3 .• " 0.]0 

$-510-3 0.2 H.5 ••• 1.0 120 0.20 

S~IIIO_4"";'~.l..-',.1·_·0.2 .,,-'_. 2l.S ••• 0.' 177 0.20 

S •• IQ .. ~ ......... .J....'........ ___ O •• H.L '.0 0.' .. 0.50 

1-810-1 0.2 26.6 '.3 '.3 " 0.20 

'-810-2 0.2 2'.0 ••• 2.' 76 0.20 

'-!l10-1 o.~ 22.4 ••• • .3 " 0.20 

1I-BIO-1 0.2 22.' ••• 3.' .. 
GC-BIO-I 0.2 H.I ••• '.2 '44 0.20 
GC_BIO_2 0.' 21.5 7.0 ••• " . 0.'0 

RC-BIO-1 0.' 21.0 1.3 '.1 '" 1. 50 

IlC-BIO-2 0.' 27.' 7.' ••• 117 1. 70 

IlC-BIO-3 0.2 27.1 '.7 '.2 431 0.20 

RC-GC-B10-1 0.2 21.1 ••• 0.' 171 1.00 

IlC-GC-BIO-2 1.0 2l.4 '.2 1.' ,,, 1. 00 

IlC-GC-BIO-3 0.' 2].2 ••• >'3 lO. 0.4.0 

STC-IHO-l O •• 2S.7 ••• • .3 " 1. 00 

liiTC_BIO_2 0.3 26.5 '.2 1., '"~ O.lO 

STC-8IO-J 0.1 H.5 '.2 ••• ". O.lO 

STc-B10-4. 1.0 24..3 ••• 3 .• '25 }.OO 

STC-IHO-5 0.2 H.' ••• • •• " 1.2 

STC-BIO-' 0.2 25.' '.7 .. , '43 0.20 

liTC-8IO-) 0.2 25.' '.1 ••• '" 0.20 

STC-IHO-Ill 0.2 25.1 •• 3 3.1 ". 0.20 

YWC_BIO_l 0.2 25.2 •• • ••• " 0.20 

YWC-BIO-2 0.2 24..4. '.S ••• '" 1. 00 

YWC-DIO-IU 0.2 23.' ••• · ., 10' 0.20 



WATER QUALITY (Cent.) 

STATION 

STREAM 

TYPE 

YIV! HIL~ CR~E~ SWAMP L BOG 

5-810-2 SAND-~TTOH 

5-BIC!-J. SWAMP , !lOG 
S-810-f SWAMP L BOQ 

5-810_5 _ .SAND-101'TOX 

8-010-1 SAND-~TTO" 

"-810-2 

9-810-1 

11-1510-1 

GC-ftIO-I 
GC_BIO_2 

RC-BIO-I 

ftc-!lIo-2 

RC-!lIO-J 
RC-GC-DIO-l 
ItC-GC-I5IO-2 

ItC-GC-BIO-J 

STC-!HO-l 

STC-lIIO-2 
STC-BIO-J 

STC-!lID-4 

STC-!lIO-5 

STC-I5IO-' 
STC-DIO-7 
STe-I5ID-1t1 

YWC-DIO-l 

YWC-IIIO-2 

YWC-I5IO-Rl 

SAND-IOTTOH 

SWAMP, !lOG 

SAND-ro'l'TOH 
SAND-~TTOH 

SAHD-80T'l'OK 

IIAND-~TTOH 

SAND-IIOTTOH 
SAND-IIOTTOH 

IAND-BOTTOH 

SAND-IIOTTOM 

SAND-!IOTTOH 

SAliD-BOTTOM 

SANO-l!OTTOM 

SAND-!IOTTOM 
SAND-IIOTTOH 
SAIID-BOTTOM 

SAND-IIOTTOM 
SAND-OOTTOH 

SAND-eoTTOH 

SAND-!IOTTOM 

SAND-BOTTOM 

r.\'O"SOl\CECIL\rIELDTI5.WQl 

WATER 

ODOR 

NO'""'" 
NOIUtAL 

NO,""", 

NO,""", 

NOJUW. 

NOIlHAL 
NOIUtAL 

NO,""", 

NOIUtAL 

NORHAL 

NOJUIAL 

NOJUW. 

NO'""'" 

CHLORINE 

NO,""", 

NOJUIAL 

NOIUtAL 

NOIUtAL 

NOJUW. 

NOJUIAL 

NOIUtAL 

NOIUtAL 

NOIUIAL 

NORMAL 

NORMAL 

NOJUW. 

NORMAL 

NORMAL 

WATER 

SURr-ACE 
OILS 

NONE 
NONE 

NONE 

HONI 

NONE 

NONE 
HONE 

NOliE 

HON!; 

NOHE 

HOM": 
NOWE 
NOM£ 
NOliE 

NO": 
NOliE 

NOHE 

SHEII!:II 

SHEEN 

IIOIIE 

1I0NE 

1I0KE 

NOM'.! 

NONE 

NONE 

NOlt.E 

HOHII!: 

NONE 

CLARITY 

CLEAR 
CLEAR 
CLEAR 

CLEAR 
CLEAR 

TURII-ID 
CLII!:AR 

CLEAR 

TURII-ID 
CLI!:Ak 

CLEAR 
CLII!:AR 

CLEAR 
CLEAR 

CLEAR 

CLII!:Ak 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

TURBID 

CLEAR 
CLEAk 

CLEAR 
CLEAR 

CLEAR 

CLEAR 

TABLE 3-1 (Cent.) 

COLOR 

TANNIC 

TANNIC 

TANNIC 

TANNIC 

TANNIC 

OTHER 

CLEAR 

TANNIC 

MUDDY 

TANNIC 

TANNIC 

TAHll:IC 

TANIlIC 

CLEAR 

TANNIC 

TANNIC 

TANNIC 

CLEAR 

CL!AR 
CLEAR 
GIlEEN 

TANNIC 

CLEAk 

CLEAR 

TANNIC 

TANNIC 

TANNIC 

TANNIC 

PERIPI(YTON 

COKMON 

RARE 
RAR. 

RA" 
.... R. 
RARE ...... 
RAR' 

AII-SEIIT 
ABUNDANT 

RA •• 

RAR. 

RAR' 
A!lSENT 

RA" 
RA •• ...... 

CONHON 

COMMON 

RAR. 
ABUNDANT 

RAR. 
eOHHON 

COMHON 

RAR. 
RAR. 

RA •• 
.. R. 

FISH 

COKMON 

RAR. 
RAR. 

e:=? 
COMMON 
COKMON 

.. R. 
eOKMON 

COKMON 

ABSENT 
.... RE 

RAR. 
ABSENT .... 

RAkE 

COKMON 

COHHON CO...,. 
RAR. 

..R. 
COKMON 

COKMON 

RAR. 
RARE 

COKMOHH 

eOKMOHN 

AQUATIC 
KACROFHYTI!:S 

COMHON 

RAR. 

RAR' 
A8StN 

COKMON 

SENT 
ABSEN1' 

ABS]!;NT 

ABSENT 

ABUNDANT 
A!lSENT 

AIISENT 

RAR. 
A!lSENT 

ABSENT 

A!lSENT 

AIISENT 
eOKMON 

eOKMON 

ABSENT 

ABUNDAN'l' 

OARE 

RARE 

RARE 

ABSENT 

RAR. 
COHHON 

A!lSENT 

IRON 

SULfUR 

[lACTERlA 

ABSENT 
ABS.I';NT 

.'\BSENT 

ABS.I';HT 

ABSENT 

ABSENT 
.\DSl:NT 

ABSENT 

ABSENT 

ABSENT 
ABSI':NT 

ABSENT 

ABSENT 

ABS!:NT 

ABSr:NT 
ABSENT 

ABSENT 

ABSENT 

ABS)!;NT 
AtlS)!;NT 

ABSENT 

AlISENT 

ABS)!;NT 

ABSENT 
ABS~NT 

ABSENT 

ABSENT 

A!lSENT 

1 



TABLE 3-2 PHYSICAL/CHEMICAL CHARACTERIZATION INFORMATION FROM LAKE STATIONS SAMPLED AT NAS-CECIL FIELD, JUNE 1993 

RIPARIAN ZONE/INSTREAM FEATURES 

HIGH 
PERCENT PERCENT LOCAL SYSTEM WATER SYSTEM 

PERCENT PERCENT OTHER OTHER WATERSHED NPS WIDTH MARK OEPTH CANOPY 
STATION FOREST RESIDENTIAL (LAXE) (ROADS) EROSION POLLUTION (M) (M) (M) IMPOUNDED COVER 

LF-BIO-1 <0 10 50 0 SLIGHT SOME 2.3 1. 30 YES OPEN 
LF-BIO-2 0 0 100 0 NONE NONE 2.0 1. 00 YES OPEN 

LF'-BIO-3 50 0 50 0 NONE NONE 2.2 1.20 YES OPEN 
LF-BlO--4 100 0 0 0 NONE NONE 2.5 1. 50 YES OPEN 
LF-BIO-5 50 0 0 50 SLIGHT SOME 2.1 1.70 YES OPEN 

LF-BIO-6 15 0 0 25 SLIGHT SOME 4.5 3.50 YES OPEN 

LF-BIO-7 50 0 0 50 SLIGHT SOME 6.0-'7.0 3.2 2.20 YES OPEN 

LF-BIO-B 60 0 .0 0 NONE NONE 5.0-10.0 2.' 1. 4.0 YES OPEN 
6-810-1 60 0 '0 0 SLIGHT NONE 3.0-5.0 3.0 0.2-0.5 YES OPEN 



TABLE 3-2 (Cont. ) 

SEDIMENT/SUBSTRATE 

PERCENT 
WOODY PERCENT PERCENT PERCENT PERCJ::NT PERCENT PERCENT I.'~RCENT 

SEDIMENT SEDIMENT DEBRIS LEAF AQUATIC BANKS/ PERCENT PERCENT MUD/MUCK! LEAF OTHER OTHER 
STATION OOOR OILS (SNAGS) PACKS VEGETATION ROOTS RIFFLES SAND SILT MATS (DETRITUS) (CLAY) TOTAL 

LF-8IO-1 NORMAL ABSENT 0 0 0 0 0 0 30 0 50 20 100 

LF'-BIO-2 NORMAL A8SENT 0 0 0 0 0 10 50 0 40 0 100 

LF-BIO-3 NORMAL A8SENT 0 0 0 0 0 10 50 0 40 0 100 

LF-BIO-4. NORMAL ABSENT 0 0 0 0 0 0 25 0 75 0 100 

LF-BIO-S NORMAL ABSENT 0 0 0 0 0 50 30 0 20 0 100 

LF-BIO-6 NORMAL ABSENT 0 0 0 0 0 0 75 15 10 0 100 

LF-BIO-7 NORMAL ABSENT 0 0 50 0 0 0 25 25 0 0 100 

LF-BIO-8 NORMAL ABSENT 0 0 0 0 0 50 25 0 25 0 100 

6-810-1 NORMAL ABSENT 10 15 25 0 0 0 30 0 20 0 100 



TABLE 3-2 (Coot.) 

WATER QUALITY 

DEPTH TEMP PII DO COND DEPTH TEMP PII DO COND 

TOP TOP TOP TOP TOP BOTTOM BOTTOM BOTTOM BOTTOM BOTTOM BECCHI 

STATION (H) (C) (SU) (HG/L) (UMHOS/CMJ (M) (C) (SU) (MG/L) (UMHOS/CM) (M) 

LF-BIO-l 0.2 31.9 7.' 7.6 17B 1.3 31. 0 7.7 7.1 17B 1. 30 

LF-BIO-2 0.2 31.4 7.7 7.7 17' 1.0 lO.S 7.' B.3 1BO 1. 00 

LF-8IO-3 0.2 30.1 7.2 6.5 177 1.2 29.l 7.1 6.5 179 l. 20 

LF-BIO-4 0.2 28.9 6.' 5.' nB 1.5 27.S 6.B .. B 17B 1.50 
LF-8IO-5 0.2 29.0 7.6 5.' 1BO 1.7 27.7 7.1 '.0 180 1 .70 
LF-8IO-6 0.2 27.8 B.1 5.6 181 3.5 2'5.1 6.2 0.1 19. l. 3 0 

LF-BIO-7 0.2 21.3 6.B '.0 1B3 2.2 27.0 6.7 3.0 183 2.20 

LF-BIO-S 0.2 lO.1 7.' 6.9 16' 1.. 28.0 7.1 2.7 159 1. 40 

6-810-1 0.5 26 6.5 1.7 175 0.5 



TABLE 3-2 {Cant. J 

WATER QUALITY (Cont. ) 

WATER IRON 
SYSTEM WATER SURFACE AQUATIC SULFUR 

STATION TYPE ODOR OILS CLARITY COLOR PERIPHYTON FISH MACROPHYTES BACTERIA 

LF-BIO-l LAKE NORMAL NONE CLEAR TANNIC ABUNDANT ABSENT RARE ABSENT 
LF-BIO-2 LAKE NORMAL NONE CLEAR TANNIC ABUNDANT ABSENT ABUNDANT ABSENT 

LF-BIO-3 LAKE NORMAL NONE CLEAR TANNIC ABUNDANT ABSENT COMMON ABSENT 
LF-BIO-4 LAKE NORMAL NONE CLEAR TANNIC ABUNDANT ABSENT COMMON ABSENT 
LF-BIO-S LAKE NORMAL NONE CLEAR TANNIC ABUNDANT ABSENT ABSENT ABSENT 

LF-BIO-6 LAKE NORMAL NONE CLEAR TANNIC ABUNDANT ABSENT ABSENT ABSENT 

LF-BIO-J LAKE NORMAL NONE CLEAR TANNIC ABUNDANT ABUNDANT ABUNDANT ABSENT 

LF-BIO-8 LAKE NORMAL NONE CLEAR TMlNIC ABUNDANT COMMON ABUNDANT ABSENT 
6-810-1 POND NORMAL NONE CLEAR TANNIC ABUNDANT COMMON COMMON ABSENT 



r -

TABLE 3-] HABITAT ASSESSMENT SCORES FOR STREAM STATIONS SAMPLED AT NAS-CECIL FIELD, JUNE 1993 

RIPARIAN PERCENT 

BOTTOM WATF.:R ARTIFICIAL BANK ZONE FLOW TOTAL COMPARISON 

STATION SUBSTRATE VELOCITY CHANNEL STABILITY VEGETATION ADJUSTMENT SCORE TO REFERENCE 

FIVE MILE CREEK 2. B 15 10 10 5 c19H lao 
5-810-2 5 a 12 8 5 30 <!oLB '(I,~ 
5-810-3 7 a 12 , 5 • 2' 41.8 "8, '1 
5-810-4 15 

J_~' 
2 , 12 3 5 37 55.2 'i I, '1 

'--~-'--'-"""" ." 
5-810-5 5 a 12 B 3 2' -41.8 ~~. I 
8-BI0-1 3 a " • 4 ,. 43 .3 

8-810-2 5 1 " • 6 H 50.7 

9-810-1 " 7 " 5 , •• 13 .1 

GC-BIO-l l' 5 3 • 2 35 52.2 

GC-BIO-2 20 3 12 • 8 4' 73.1 

RC-BIO-I 20 • 14 7 7 54 80,6 

RC-BIO-2 20 6 14 8 7 55 82.1 

RC-BIO-3 12 20 12 7 3 54 80.6 

RC-GC-BIO-l 23 3 14 5 7 52 77.6 

RC-GC-BIO-2 23 3 14 3 7 50 74.6 

RC-GC-BIO-3 20 3 14 2 • " 64.2 

STe-BID-I 5 a 2 2 2 11 16.4 

STC-BIO-2 5 2 2 2 2 " 19.4 

sTe-Bro-) 5 3 2 2 2 14 20.9 

STe-BIO-" 5 5 3 • 2 23 34.3 

STC-BIO-5 18 18 14 5 • 63 •• 
STe-BIO-1i 12 l' II 7 6 54 80.6 

STe-BIO-7 21 21 II 6 5 66 9B.S 

STC-BIO-Rl 10 10 14 • 6 56 83.6 

'iWC-BIO-! 2' 7 14 • 8 62 92.5 

YWC-BIO-2 25 10 14 6 5 60 89.6 

YWC-BIO-Rl 24 22 14 8 7 75 100 

( 



TABLE )·4 HABITAT ~SSESSMENT SCORES FOR LAKE STATIONS SAMPLED AT NAS-CECIL FIELD, JUNE 1993 

RIPARIAN 
BOTTOM WATER ARTIFICIAL BANK ZONE FLOW TOTAL 

STATION SUBSTRATE VELOCITY CHANNEL STABILITY VEGETATION ADJUSTMENT SCORE 

LF-BIO·l • 0 14 • 2 2. 

LF·BIO-2 10 0 14 • 2 35 
LF-BIO-3 10 0 14 • • 37 
LF-BIO-4 10 0 14 , • 37 

LF-BIO-S 7 0 14 , 0 30 

LF·BIO-6 7 0 14 , 0 30 

LF-BIO-7 1. 0 14 • 6 .. 
LF-BIO·e 10 0 14 , 5 3. 
6-B10-1 24 0 14 , 5 52 



Water Quality 

Water quality measurements were made at or near the bottom of the stream stations. Water 

depth was I meter or less at all stations. Water temperature ranged from 21.8 to 28.0°C and 

pH ranged from 5A to 7.8, with pH at most stations less than 7.0. The dissolved oxygen 

(DO) values ranged from a very low value of OA mg/L at 5-BIO-4 to 7 A mg/L at 

STC-BIO-2. Other very low values were recorded at 5-BIO-3 (1.0 mg/L), 5-BIO-5 

(0.8 mg/L) RC-GC-BIO-2 (0.9 mg/L), and RC-GC-BIO-2 (1.4 mg/L). In general, DO 

levels were low, ranging from 2.3 to 6.8 mg/L. Conductivity ranged from 62 to 

437 J.Lmhos/cm, with most measurements less than 200 J.Lmhos/cm. 

Water odor was normal at all stream stations except RC-BIO-3, which is located below the 

wastewater treatment plant and smelled like chlorine. Water surface oils were present as a 

sheen only at STC-BIQ-I and 2. Water clarity was classified as clear at most stations, 

except 8-BIO-I, 18-BIO-I, and STC-BIO-5, which were turbid. Water color was tannic at 

many stations, with some classified as clear, muddy (I8-BIO-I), and green (STC-BIO-4). 

Periphyton was rare or absent at most stations and abundant at GC-BIO-l and STC-BIO-4. 

Aquatic macrophytes were absent or rare at most stations and abundant at GC-BIO-I and 

STC-BIO-4. 

Water quality measurements were made both near the bottom and at the surface at the lake 

stations. Both temperature and pH were slightly higher at the surface. The combined 

surface and bottom temperature values ranged from 25.1 to 31.9°C, and pH ranged from 6.2 

to 8.1. Conductivity did not vary appreciably from surface to bottom, ranging from 177 to 

194 J.Lmhos/cm overall. DO was substantially different from surface to bottom at some 

stations. At LF-BIO-6, the deepest station (3.5 m), the bottqm DO was 0.1 mg/L compared 

to 5.6 mg/L at the surface. The surface/bottom combined range was 0.1 to 8.3 mg/L. 

Bottom DO was low (1.7 mg/L) at the small pond station, 6-BIO-1. 

No unusual water odors or surface oils were noted at the lake stations. All stations had 

clear, tannic colored water with abundant periphyton. Aquatic macrophytes were abundant at 

LF-BIO-2, 7, and 8, and absent to common at the other stations. 

Habitat Assessment 

Habitat quality scores at the stream stations were lowest at STC-BIO-I through 4 (habitat 

scores of 11 to 23) and ranged as high as 75 at the reference station at Yellow Water Creek, 

YWC-BIO-RI (Table 3-3). The reference station at Sal Taylor Creek, STC-BIO-RI (56), 

3-2 



had a moderately high score. Five Mile Creek, the regional reference that will be compared 

with all the macro invertebrate data, had' a score of 67. Most scores ranged between 43 and 

66. Moderately low scores also occurred at 5-BIO-2 through 5 (28-37), 8 BIO-l and 2 

(29 and 34), and GC-BIO-l (35). 

Although the habitat assessment procedure is designed for stream habitat, information that 

was applicable to the lake stations was tabulated and scores were assigned (Table 3-4). 

These scores were only comparable to each other and did show some variability. The scores 

at Lake Fretwell ranged from 26 at LF-BIO-l to 46 at LF-BIO-7. At the pond station, 

6-BIO-l, the score was 52. 

3.2 BENTHIC MACROINVERTEBRATE COMMUNITY 

A taxonomic list of the benthic macroinvertebrates collected in the study is presented in 
Table 3-5. It includes all taxa that were collected from the stream and lake stations using the 

combination of the dip net, Hester-Dendy, and Ponar samplers. A macroinvertebrate data 

listing including all the information on identification and enumeration of the organisms 

collected at the stations sampled is listed in Appendix A. The metrics were calculated, based 

on the information in Appendix A, for each station location from the three separate sample 

types and are presented in Tables 3-6 through 3-8. Since significant chemical contamination 

was not detected in sediment samples from STC-BIO-6 and 7, and RC-GC-BIO-2 and 3, the 

Hester-Dendy and Ponar samples were not processed. Dip net samples were processed and 

the data were reported for informational purposes. 

Metrics are measurements of various components of the structure and function of the 

community. Independently, they provide information on the status of the portion of the 

community they represent. Together the metrics contribute to an integrated assessment of the 

biological condition of the community. The data are presented in three major station 

groupings according to watershed as follows: 

1. Lake Fretwell and pond station (Ponar data only) 

2. Rowell Creek, Golf Course, Site 5, and reference stations 

3. Sal Taylor Creek, Yellow Water Creek, and reference stations 

Dip Net Samples 

The metric values selected for analyses of the dip net data are presented in Table 3-9. These 

values were assigned bioassessment ranking scores and the total scores to be compared to the 
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TABLE 3-5 MACROINVERTEBRATE TAXA UST FOR NAS-CECIL FIELD, JUNE 1993 

Tricladida 
Nemertea 
Nematoda 
Oligochaeta 

Lumbriculidae 
Ench ytrae idae 
Tubificidae 
Tubificidae imm. W 

Tubificidae imm. w/o 
Limnodrilus hoffmeisteri 
Jlyodrilus templetoni 
Aulodrilus pigueti 
Bothrioneurum vejdovskyanum 
Naididae 
Slavina appendiculata 
Dero 
Dero digitata 
Dero flabelliger 
Dero (Aulophorus) 
Dero jurcata 
Dero (Dero) 
Nais 
Nais communis 
Pristina osborni 
Pristina aequiseta 
Pristina leidyi 

Hirudinea 
Helobdella 
Helobdella elongata 
Helobdella triserialis 
Helobdella jusca 
Glossiphoniidae 
Placobdella papillifera 
Hirudinidae 
Erpobdellidae 
Mooreobdelfa microstoma 

Gastropoda 
Pleuroceridae 
Hydrobiidae 
Lymnaeidae 
Ancylidae 
Planorbidae 
Physella 

Pelecypod a 
Corbicula fluminea 
Sphaeriidae 
Unionidae 

Arachnoidea 
Acarina 



Mal acostraca 
Asellus 
Garnmaridae 
Gammarus 
Hyalella azteca 
Crangonyx 
Palaemonetes paludosus 
Astacidae 

Collembola 
Ephemeroptera 

Stenonema 
Stenacron 
Baetidae 
Baetis 
Callibaetis 
Centroptilum 
Ephemeretlidae 
Caenis 
Paraleptophlebia 

Odonata 
Anisoptera 
Aeshnidae 
Boyeria 
Nasiaeschna 
Gomphidae 
Dromogomphus 
Progomphus 
Libellulidae 
Corduliidae 
Macromiidae 
Calopterygidae 
Calopteryx 
Helaerina 
Coenagrionigae 
Argia 

Hemiptera 
Belostomatidae 
Corixidae 
Notonectidae 

Coleoptera 
Haliplus 
Derovatellus 
Laccophilus 
Peitodyles 
Dytiscidae 
Celina 
Gyrinus 
Dineutus 
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H ydrophilidae 
Tropistemus 
Berosus 
Heiiehus 
Elmidae 
Stenelmis 
Dubiraphia 
Mierocylloepus 
Ancyronyx 
Ancyronyx variegata 
Curculionidae 

Megaloptera 
Corydalidae 
Corydaius comutus 
Nigronia serricomis 
Sialis 

Trichoptera 
Chimarra 
Psychomyiidae 
Lype diversa 
Psychomyia flavida 
Hydropsychidae 
Cheumatopsyche 
Hydropsyche 
Hydroptilidae 
Oxyethira 
Leptoceridae 
Oecetis 
Phyiocentropus 
Polycentropodidae 
Cymellus jratemus 
Polycentropus 

Lepidoptera 
Diptera 

Chaoborus 
Tipu/idae 
Tipula 
Hexatoma 
Bittacomorpha 
Ceratopogonidae 
Culicidae 
Simuliidae 
Chironomidae 
Orthocladiinae 
Tanypodinae 
Clinotanypus 
Coeiotanypus 
Procladius 
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Chironomini 
Cricotopus bicinctus 
Stenochironomus 
Cladotanytarsus 
Tanytarsini 
Tanytarsus 
Tanytarsus Epler F 
Chironomus 
Cryptochironomus 
Polypedilum fallax 
Polypedilum convictum 
Polypedilum illinoense 
Polypedilum scalaenum 
Ablabestnyia 
Dicrotendipes 
Nanocladius 
Paralauterbomiella 
Rheotanytarsus 
Parachironomus 
Pentaneura 
Parametriocnemus 
Paratanytarsus 
Larsia 
Labrundinia 
Nilotanypus 
Rheocricotopus 
Thienemanniella 
Tribelos 
Cryptotendipes 
Paracladopelma 
Phaenopsectra 
Cladopelma 
Stelechotnyia 
Xylotopus 
Thienemannimyia 
Cladotanytarsus 
Mesosmittia 
Hamischia 
Natarsia 
Glypwtendipes 
Tanypus 
Microtendipes 
Pseudochironomus 
Omisus 
Endochironomus 
Stictochironomus 
Zavreliella 
Empididae 
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Hemerodromia 
Psychodidae 
Stratiomyidae 
Tabanidae 
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TABLE 3-9 SELECTED METRICS FOR BIOASSESSMENT SCORING FOR MACROINVERTEDRATES COLLECTED WITH A OIP NET FROM CECIL FIELD STATIONS, JUNE 1993 

STATIONS 

METRIC 5 MILE CREEK S·BIO·V 5-BIO-3 ~, 2:!lliU 8-810-1 8-810-2 9-810-1 

TAXA RICHNESS 32 19 19 16 10 12 8 21 

FLORIDA INDEX 12 8 4 4 4 4 2 4 

HBI 6.9 7. I 7.7 8.9 6.7 6.8 7.2 6.7 

EPT INDEX 4 0 0 0 0 0 0 

CHIRONOMID 7 5 6 7 3 4 2 10 

TAXA 

% DOMINANT 10.7 32.4 26.2 36.9 58.2 27.0 23.7 18.7 

TAXON 

% SHREDDERS 15.5 6.5 10.3 18.4 5.5 30.2 21.1 17.7 

% FILTERER· 9.7 13.0 2.8 1.0 2.2 0 0 8.9 
COLLECTORS 

Note: EPT - Epheillcroptcra Plccoptcra Trichoptcn 
HBl :::: Hilscnhoff Biotic Index 
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TABLE 3-9 (COni) 

STATIONS 

METRIC GC-DIO-I GC-DIO-2 RC-BIO-I RC-BIO-2 RC-BIO-3 RC-BIO-R1 RC-GC-DIO-I RC-GC-BIO-2 RC-GC-BIO-3 RC-GC-BIO-RI 

TAXA RICHNESS 24 24 20 30 12 20 19 21 23 21 

FLORIDA INDEX 4 7 7 8 3 3 5 6 5 8 

HBI 6.5 7.4 7.1 7.3 6.4 7.7 7.4 7.6 7.0 6.9 

EPT INDEX 3 0 3 0 2 0 4 

CHIRONOMID 6 7 8 9 3 9 6 6 8 8 
TAXA 

~ DOMINANT 25.5 27.4 21.6 18.3 59.6 17.4 20.6 16.7 21.6 39.3 
TAXON 

~ SHREDDERS 8.3 7.4 12.4 16.5 60.2 6.5 4.7 2.1 8.0 10.7 

% FILTERER- 3.4 10.5 17.5 11.9 4.7 6.5 1.9 2.1 12.5 25.0 
COLLECTORS 



TABLE 3-9 (Com) 

STATIONS 

METRIC STC-BIO-I STC-BIO-2 STC-BJO-3 STC-BIO-4 STC-BIO-5 STC-BIO-6 STC-iHO-7 STC-BIO-8 STC-BIO-RI 

TAXA RICHNESS 7 16 18 20 22 32 33 52 14 

FLORIDA INDEX 2 3 6 4 3 II 12 23 4 

HBI 9.9 7_6 7.3 7_7 7.4 5.7 6.1 6.2 6.2 

EPT INDEX 0 0 0 0 3 5 8 8 0 

CHIRONDMID 5 8 9 6 8 9 15 3 
TAXA 

" DOMINANT 64.4 45.1 33.1 19.8 51.7 16.5 12.9 15.6 40.5 
TAXON 

" SHREDDERS 0 13.7 36.8 11.9 1.3 20.7 19.4 8.6 16.7 

" FILTERER- 0 0 1.0 0 22.1 16.5 17.2 16.5 0 
COLLECTORS 



TABLE 3-9 (Cont) 

STATIONS 

METRIC YWC-B10-1 YWC-BIO-2 YWC-B10-RI 

TAXA RICHNESS 25 35 20 

FLORIDA INDEX 5 15 7 

HBI 6.8 6.4 5.5 

EI'T INDEX 2 4 3 

CHIRONOMID TAXA 6 8 4 

~ DOMINANT 24.0 14.2 31.4 
TAXON 

~ SHREDDERS 28.1 14.2 0.8 

~ FILTERER- . 4.2 8.8 10.7 
COLLECTORS 



reference stations were calculated for each station (Table 3-10). The State of Florida's 

regional reference, Five Mile Creek, was used for all station comparisons. The data from 

the upstream reference stations at NAS Cecil Field, RC-BIO-Rl, RC-GC-BIO-RI. 

STC-BIO-Rl, and YWC-BIO-Rl, were also plotted on the graphs to compare to the regional 

reference and all other stations. 

Ihe total metric scores ranged from lows of 2 at STC-BIO-l and S at 5-BIO-5 to a high of 

40 at SIC-BIO-S. Other stations with high scores included STC-BIO-7 (38), STC-BTO-6 

(36). and YWC-BIO-2 (30), all of which were higher than the score at Five Mile Creek (28). 

The Cecil Field reference stations, RC-BIO-Rl (IS), RC-GC-BIO-Rl (26), STC-BIO-Rl 

(16), and YWC-BIO-Rl (24), all scored below Five Mile Creek. 

The relationship between habitat quality and biological condition among all stations is 

illustrated as a line graph (Figures 3-1 and 3-2). Ninety-five percent confidence intervals 

were calculated for the data around the regression line to obtain the expected range of values 

for biological condition, given the level of habitat quality. In this manner, outlyers can be 

readily identified and attributed to causes beyond habitat limitations. 

The biological and habitat scores were divided by the reference score for a percent 

comparability value. Then, the regression analysis was performed and the stations were 

plotted. Interpretation of these plots depends on the understanding that there are essentially 

three parts to the curve. Station plots that fall within the 95 percent confidence interval lines 

indicate a predictable condition of the biological community in response to habitat quality. 

This relationship can be expected only in the absence of poor water quality; that is, poor 

water quality would prevent the biological community from reaching its potential even 

though appropriate habitat conditions exist. Sites that fall in the lower right-hand area 

indicate the depression of biological condition jn habitat, which has the capacity to support a 

healthy community. This is usually an indication of toxic conditions resulting from poor 

water quality. Artificial (and usually temporary) elevation of biological condition because of 

organic enrichment would put sites in the upper left-hand area of this graph. 

Two groups of stations were plotted against Five Milfc:ek and selected Cecil Field 

reference stations. In Figure 3-1, the following stations lie within the predictable condition 

of the biological community in response to the habitat quality: YWC-BIO-Rl, 9-BIO-I, 

GC-BIO-I and 2, RC-GC-BIO-3, 5~Bro-3, and RC-BIO-Rl. Stations RC-GC-BIO-Rl and 

5-BIO-2 exhibited a higher benthic quality than might have been expected. This may be 

representative of a situation indicative of nutrient enrichment, which will artificially sustain a 

more diverse fauna than dictated by the habitat quality. Stations RC-GC-BIO-l and 2, 
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TABLE 3-10 DIOASSESSMENT SCORES FOR MACROINVERTEBRATES COLLECTED WITH A DIP NET rROM CECIL rlELD STATIONS, JUNE 1993 

STATIONS 

METRIC 5 MILE-CREEK 5-BIO-1 BlliU 5-BI0-4 HlliU S-BIO-I ~ 9-010-1 

TAXA RICHNESS 4 2 2 2 0 0 0 2 

FLORIDA INDEX 6 4 4 4 2 2 0 2 

HBI 4 4 4 0 4 4 4 4 

EPT INDEX 2 0 0 0 0 0 0 0 

CHIRONOMID 2 2 2 2 0 2 0 4 
TAXA 

r; DOMINANT 6 6 6 4 2 6 6 6 
TAXON 

r; SHREDDERS 2 0 0 2 0 4 2 2 

% FlLTERER- 2 4 0 0 0 0 0 2 
COLLECTORS 

TOTAL SCORE 28 22 18 14 8 18 12 22 

r; COMPARISON TO 100 78.6 64.3 50.0 28.6 64.3 42.8 78.6 
REFERENCE 

NOle: EPT ... Ephemeroplcra Plecoplcr:a Tm:hoptera 
HBI = Hilscnhoff Biotic lndcx 



TABLE 3-10 (ConI) 

STATIONS 

METRIC GC-BlO-! GC-BIO-2 RC-BIO-I RC-B10-2 RC-BIO-3 RC-BIO-RI RC-GC-BIO-I RC-GC-BIO-2 RC-GC-RlO-l gC-GC-B10-RI 

TAXA RICHNESS 2 2 2 4 0 2 2 2 2 2 

FLORIDA INDEX 2 4 4 4 0 0 2 2 2 4 

HBI 6 4 4 4 6 4 4 4 4 4 

EPT INDEX 2 0 0 2 0 0 0 0 0 2 

CHIRONOMID 2 2 • 4 0 4 2 2 4 4 
TAXA 

\1\ DOMINANT 6 6 6 6 2 6 6 6 6 4 
TAXON 

" SHREDDERS 0 0 0 2 6 0 0 0 0 0 

\1\ FILTERER- 0 2 • 2 0 2 0 0 2 6 
COLLECTORS 

TOTAL SCORE 20 20 24 28 14 18 16 16 20 26 

:r; COMPARISON 71.4 71.4 85.7 100 50.0 64.3 57.1 57.1 71.4 92.8 
TO REFERENCE 



TABLE 3-10 (ConI) 

STATIONS 

METR~ STC-BIO-I STC-810-2 STC-810-3 STC-810-4 STC-8IO-5 STC-8IO·6 STC-810-7 STC-8IO-8 STC-810-RI 

TAXA RICHNESS 0 2 2 2 2 4 4 6 2 

FLORIDA INDEX 0 a 2 2 a 6 6 6 2 

HBI 0 4 4 4 4 6 6 6 6 

EPT INDEX 0 0 a 0 2 4 6 6 0 

CIIIRONOMID 0 2 4 4 2 4 4 6 0 
TAXA 

" DOMINANT 2 4 4 6 4 6 6 6 4 
TAXON 

% SHREDDERS 0 a 4 0 a 2 2 0 2 

% FILTERER- a 0 0 0 6 4 4 4 0 
COLLECTORS 

TOTAL SCORE 2 12 20 18 20 36 38 40 16 

% COMPARISON 7.1 42.8 71.4 64.3 71.4 100 100 100 57.1 
TO REFERENCE 



,.I 

TABLE 3-10 (Com) 

STATIONS 

METRIC YWC-BIO-I YWC-BIO-2 YWC-BIO-RI 

TAXA RICHNESS 2 4 2 

FLORIDA INDEX 2 6 4 

HBI 4 6 6 

EPTINDEX 0 2 2 

CHIRONOMID TAXA 2 4 2 

" DOMINANT 6 6 6 
TAXON 

" SHREDDERS 2 0 0 

"FILTERER- . 0 2 2 
COLLECTORS 

TOTAL SCORE 18 30 24 

" COMPARISON TO 64.3 100 85.7 
REFERENCE 
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5-BI0-4, and RC-BIO-3 fell below the 95 percent confidence line and could be classified as 

slightly impaired. Station 5-BIO-5 was classified as moderately impaired. The stations that 

fall below the 95 percent confidence internal line represent situations where organic pollution 

or toxicants could be adversely affecting the biological conditions, regardless of the quality 

of the habitat, which for 5-BIO-4 and 5 was fairly low. Factors possibly influencing the 

communities at the impaired stations as noted in this study includes very low DO at 5-BI0-4 

and 5, and RC-GC-BIO-l and 2; petroleum odor in the sediment at 5-BI0-4; chlorine odor in 

the water and the highest conductivity of any station at RC-BIO-3, which is downstream from 

the wastewater treatment plant. 

In Figure 3-2, the following stations lie within the predictable conditions of the community: 

STC-BIO-2, 4, 7 and 8; YWC-BIO-Rl; and 8-BIO-1. Stations STC-BIO-3 and 6 and YWC

BIO-2 exhibited higher benthic quality than expected. Stations STC-BIO-Rl and 5 and 

YWC-BIO-l were classified as slightly impaired. Stations 8-BIO-2 was moderately impaired 

and STC-BIO-l was severely impaired. Factors possibly influencing the communities at the 

impaired stations as noted in this study include petroleum sediment odor and water surface 

oily sheen at STC-BIO-l, and petroleum sediment odor at 8-BIO-2. 

Hester-Dendy Samples 

The benthic community that the Hester-Dendy artificial substrate samplers attract primarily 

consist of pioneer species that colonize the samplers during the sampling period. These 

organisms originate from recruitment or drift from the benthic populations established in the 

stream. The artificial substrates are identical in composition and surface area, and the 

community that colonizes them at each station occurred under the influence of environmental 

conditions that existed during the sampling period. 

A regional reference site established by the State of Florida, Five Mile Creek, will be used 

to compare to the C,:cil Field information in addition to the reference stations, RC-BIO-Rl, 

RC-GC-BIO-Rl, YWC-BIO-Rl, and STC-BIO-Rl. 

Some Hester-Dendy samplers were partially exposed as a result of receding water levels. 

Samplers affected were at 5-BIO-2'-1md GC-BIO-2. These samples were processed per 

instructions from ABB-ES and the data are reported here. Because samplers were totally 

exposed or were not set at some stations, no Hester-Dendy sampler data are available at the 

following stations: RC-BIO-l and 2; STC-BIO-Rl, 3, and 6; 5-EIO-J;' 4; and 5; 6-BIO-l; 

8-BIO-l and 2; 9-BIO-l; RC-GC-BIO-3; and LF-BIO-l through 8. The period of 
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colonization and the sampler problems should be considered when evaluating station 

differences in macro invertebrate community structure. 

In the fIrst station grouping compared in Figure 3-3, the total number of taxa was lowest at 

5-BIO-2 (14 taxa) and GC-BIO-2 (15). The number of taxa was highest at the reference 

stations YWC-BIO-Rl (36) and Five Mile Creek (30). The reference stations 

RC-BIO-R1 (22) and RC-GC-BIO-Rl (23) were very similar to the remaining stations 

(21-25). 

In the second station grouping in Figure 3-4, the number of taxa at STC-BIO-1 (2), 

STC-BIO-2 (7) and 4 (7) was much lower than all the others in the comparison. The number 

of taxa was highest at STC-BIO-8 (41), followed by YWC-BIO-Rl (36). The regional 

reference station, Five Mile Creek (30) and the remaining stations (26-31) were comparable. 

The number of individuals was lowest at GC-BIO-2 (l95/m2) and at Five Mile Creek 

(326/m2
) in the first station grouping (Figure 3-5). Compared to the other reference stations, 

the number of individuals at RC-BIO-Rl (687/m2), RC-GC-BIO-R1 (1,156/m2
), 

YWC-BIO-Rl (l,835/m2
), and 5-BIO-2 (498/m2

) was also low. The number of individuals 

at other stations was as high or higher than the reference stations, with the highest number at 

RC-BIO-3 (26,686/m2). 

In the second group, the number of individuals at STC-BIO-4 (74/m2) and STC-BIO-1 

(95/m2) was much lower than all other stations (Figure 3-6). Compared to Five Mile Creek 

(326/m'), the remaining stations had similar or higher numbers. Compared to YWC-BIO-Rl 

(I,475/m' ), the number of individuals at STC-BIO-2 (313/m2) and STC-BIO-5 (885/m2) was 

lower, but the numbers at the remaining stations were comparable. 

The Florida index values were lowest at reference stations RC-BIO-R1 (3) and GC-BIO-2 (3) 

(Figure 3-7). Compared to Five Mile Creek (15), which had the highest value, values at all 

other stations were iower. The next highest value was measured at RC-BIO-3 (12). The 

other reference stations, RC-GC-BIO-Rl (6) and YWC-BIO-Rl (8), had slightly higher or 

lower values than the remaining stations. 

In the second group, STC-BIO-I and 2 both had a Florida index value of 0, followed by 

STC-BIO-4 with an index value of 1 (Figure 3-8). Values at all other stations were the same 

or higher than the value at YWC-BIO-RI (8), and were lower than the Five Mile Creek 
value. 
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The Shannon-Weaver index values were lowest at RC-BIO-3 (0.279), followed by 5-BIO-2 

(1.332) (Figure 3-9). Values at all other stations were lower than Five Mile Creek (4.612), 

but were comparable to RC-BIO-Rl (2.529), RC-GC-BIO-Rl (2.887), and YWC-BIO-Rl 

(3.900). 

In the second group, STC-BIO-l (0.944) had the lowest value, followed by STC-BIO-2 

(1.419) (Figure 3-10). Both reference stations, Five Mile Creek (4.612) and YWC-BIO-Rl 

(3.900), had higher values than all other stations. 

The percent of EPT individuals, which consists of the most pollution-sensitive benthic taxa, 

was 0.0 at 5-B10-2, GC-BIO-2, RC-B10-3, and STC-BIO-l, 2, and 4 (Table 3-7). 

Percentages at the reference stations, Five Mile Creek (5.6 percent), RC-BIO-Rl 

(0.8 percent), and RC-GC-BIO-Rl (1.4 percent), were also low. The percent of EPT was 

highest at STC-BIO-8 (3.4.1 percent), the reference station YWC-BIO-Rl (17.5 percent), 

and GC-BIO-2 (12.5 percent). 

The Hilsenhoff Biotic index rates the community on a scale of 1 (high quality) to 10 (low 

quality) (Table 3-7). The index scores ranged from a good quality score of 4.7 at 

STC-BIO-S to a low score of 10 at STC-BIO-1. Many of the stations had lower quality 

scores (> 7.0) than the reference stations, Five Mile Creek (6.4) and YWC-BIO-Rl (5.6), 

including the other reference stations, RC-BIO-Rl (S.7) and RC-GC-B10-Rl (7.4). 

The trends in the metric values indicate that STC-BIO-l, 2, and 4 consistently ranked lower 

than the reference stations and all other stations. The reference stations Five Mile Creek and 

YWC-B10-Rl were among the higher ranking stations and were more suitable as reference 

stations than RC-BIO-Rl and RC-GC-B10-Rl, which had similar metric values to the 

potentially influenced stations. 

Ponar Samples 

The results from the Ponar samples are primarily indicative of the infaunal benthic 

community with some epifaunal components represented. Station-to-station differences in the 

community may be due to differences in substrate composition, where they exist, in addition 

to or instead of man-induced alteration on the population. 

Since no State of Florida regional reference data exist for this gear type, all stream station 

data comparisons will be made to the reference stations RC-BIO-Rl, RC-GC-BIO-Rl, 

YWC-BIO-RI, and STC-BIO-R1. Since no lake reference stations were established as part 
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Figure 3-10. Shannon-Weaver Index for Hester-Dendy samples collected at Cecil Field. 



of this study, the only suitable stations for comparisons were RC-BIO-l and 2, located just 

upstream from Lake Fretwell. These stations were located in the deep, slow moving part of 

Rowell Creek that entered the lake and were chosen for comparisons because they were more 

similar to the lake than the shallow small stream stations. Three station groupings were 

graphed for station comparisons, including two stream station groups and the lake/pond 

station group. 

The total number of taxa in Figure 3-11 was lowest at 5-BIO-5 (5 taxa), followed by 5-BI0-4 

(10). Other stations with a number of taxa that was lower than the reference stations were 

5-BIO-2 (13) and RC-BIO-3 (14). Compared to reference station RC-BIO-Rl (23), all other 

stations had a slightly lower or higher number of taxa. Reference stations RC-GC-BIO-Rl 

(42) and YWC-BIO-Rl (33) ranked higher than most stations. 

~ 
In Figure 3-12, the number of taxa was lowest at STC-BIO-l (4), followed by 8-BIO-2 (8). 

The number of taxa at stations STC-BIO-4 (10) and 8-BIO-l (13) was also somewhat low. 

Compared to the reference stations STC-BIO-Rl (24) and YWC-BIO-Rl (33), most other 

stations were comparable. 

The lowest number of taxa in the lake stations (Figure 3-13) was at LF-BIO-6 (8), followed 

by LF-BIO-5 (10). All other stations were comparable to the reference stations RC-BIO-l 

(16) and RC-BIO-2 (24). 

The number of individuals in Figure 3-14 was lowest at 5-BIO-5 (143/m2) and 5-BIO-2 

(702/m' ). Compared to RC-BIO-Rl (2,480/m2), the other stations were comparable, but 

compared to RC-GC-BIO-Rl (1l,624/m2) and YWC-BIO-Rl (6,479/m2), more of the stations 

had lower abundance. 

In Figure 3-15, abundance was low at STC-BIO-l (143/m2), 8-BIO-l (459/m' ), 8-BIO-2 

(459/m' ), STC-BIO-4 (530/m' ). STC-BIO-3 (731/m' ), and STC-BIO-2 (1,2611m' ). 

Abundance at all other stations was comparable to STC-BIO-Rl (2,609/m' ), but was lower 

than YWC-BIO-Rl (6,479/m' ). 

The lowest number of individuals in the lake stations (Figure 3-16) was at 6-BIO-l (8311m'), 

followed by LF-BJO-7 O,433/m'), LF-BJO-5 O.648/m2), and LF-BJO-6 (l,663/m2). The 

other stations were comparable to the reference stations RC-BIO-l (4,085/m2) and RC-BIO-2 

(4,042/m' ). 

3-8 



50 Ir----------------------------------------------------------------------~ 

40 

co 30 

~ 
I-

CO 
+-' o 
I- 20 

10 

o 
He-BID-Al AC-GC-BlO-R1 '(IIoJC.-BIO-Rl RCBfO.3 AC-GC-BlO-l GC-810-1 GC-Bl0-2 5-810-5 &-QIO·2 &-010-3 S-B1O-.04 0-810-1 

Station 

Figure 3-11. Total number of taxa collected from Ponar samples at Cecil Field. 
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Figure 3-13. Total number of taxa collected from Ponar samples at Cecil Field. 
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Figure 3-14. Abundance of organisms collected from Ponar samples at Cecil Field. 
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Figure 3-15. Abundance of organisms collected from Ponar samples at Cecil Field. 
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Figure 3-16. Abundance of organisms collected from Ponar samples at Cecil Field. 



In Figure 3-17. the Florida index was the same or higher than RC-BIO-Rl (2) at all stations. 

Index values at all stations were lower than RC-GC-BIO-R1 (12). Compared to 

YWC-BIO-R1 (6). several stations had lower index values. especially S-BIO-S (2) and 

S-BIO-4 (2). 

The Florida index in Figure 3-18 was lowest at STC-BIO-l (1). YWC-BIO-I (1). and 

8-BIO-2 (1). Index values at most stations were lower than the reference stations. and except 

for STC-BIO-3 (2). STC-BIO-4 (2). and 8-BIO-1 (3). the values were comparable. 

At the lake stations (Figure 3-19). the lowest Florida index values were at LF-BIO-6 (0). 

LF-BIO-S (1). and LF-BIO-8 (1). Index values at all other stations were higher than the 

reference stations RC-BIO-l (3) and RC-BIOJ2 (2). 

The Shannon-Weaver index in Figure 3-20 was slightly lower at 5-BI0-4 (1.973), 5-BIO-S 

(2.246), and RC-BIO-3 (2.434). Index values at all other stations were comparable to the 

reference stations RC-BIO-RI (2.844). RC-GC-BIO-R1 (3.627). and YWC-BIO-R1 (3.531). 

In Figure 3-21. the lowest Shannon-Weaver index value was at STC-BIO-1 (1.357). Index 

values at all other stations were comparable to the reference stations STC-BIO-RI (3.003) 

and YWC-BIO-R1 (3.S3I). 

At the lake stations (Figure 3-22). the lowest Shannon-Weaver index value was at LF-BIO-6 

(1.332). followed by LF-BIO-5 (1.978). Index values at the other stations were comparable 

to the reference stations RC-BIO-l (2.404) and RC-BIO-2 (3.218). 

The percent of EPT individuals. which comprise the most sensitive taxa. was low. at all 

stations. which is to be expected in the community as represented by the Ponar samples 

(Table 3-8). These taxa are more common on cobble/gravel substrate in riffle habitat or on 

woody debris than in sand or mud substrate. Most stations had 0 percent EPT and the 

highest percentages were at RC-BIO-RI (9.8 percent). GC-BIO-I (S.9 percent). and 

LF-BIO-2 (5.S percent). 

The Hilsenhoff Biotic index values were high at most stations. ranging from 6.3 at 

YWC-BIO-RI to 9.7 at LF-BIO-4 (Table 3-8). On a scale of 1-10. with the low values 

indicative of a good quality community. the stations at Cecil Field are all classified as below 

average. based on the infaunal benthic community. 
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Figure 3-17. Florida Index for Ponar samples collected at Cecil Field. 
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Figure 3-18. Florida Index for Ponar samples collected at Cecil Field. 
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Figure 3-19. Florida Index for Ponar samples collected at Cecil Field. 
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Figure 3-20. Shannon-Weaver Index for Ponar samples collected at Cecil Field. 
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Figure 3-21. Shannon-Weaver Index for Ponar samples collected at Cecil Field. 
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Figure 3-22. Shannon-Weaver Index for Ponar samples collected at Cecil Field. 



The trends in metric values indicate that 5-BIO-5, 8-BIO-2, LF-BIO-6, STC-BIO-l, and 

STC-BIO-4 ranked lower for many of the key metrics compared to the reference stations and 

even ranked lower than the other stations. Station LF-BIO-6, the deepest station sampled in 

Lake Fretwell, had very low dissolved oxygen at the bottom, which may have contributed to 

its low metric values. Stations 5-BIO-5 and 8-BIO-2 also ranked low in the dip net samples. 

Station STC-BIO-l ranked low in all three gear type samples and STC-BIO-4 ranked low in 

the Hester-Dendy and Ponar samples. The stream stations RC-BIO-Rl, STC-BIO-Rl, and 

YWC-BIO-Rl were suitable reference stations with high habitat assessment scores and 

moderate to high metric values. Station RC-GC-BIO-Rl was not representative of most 

stations sampled, due to low habitat quality and dense growth of aquatic macrophytes, which 

was not typical of most stations. However, RC-GC-BIO-Rl did score unusually high on 

many metrics, which may have been due to the unique habitat characteristics. 
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APPENDIX A 

MACROINVERTEBRATE DATA LISTING 





DEFINITIONS: 

• REP-REPLICATE 

• GEAR D-DIP NET 

• GEAR H-HESTER-DENDY 

• GEAR P-PONAR 

• DEN-DENOMINATOR 

• NUM-NUMERA TOR 





IELO NAME 

'ito'2 
to- 2 

1-810-2 

i-81O-2 
)-BIO~2 

;-8[0-2 

i-BID-2 

i-BID-2 

;-810-2 
;-6lD-2 
,-S[0-2 

5-810-2 

5-810-2 

5-BI0-2 
5-BI0-2 
5-BI0-2 
5-BI0-2 
5-BI0-2 
5-BI0-2 

5-810-2 

5-810-2 
5-810-2 
5-BI0-2 
5-810-2 
5-810-2 
5-810-2 
5-BI0-2 
5-810-2 

10-2 
... 10-2 

5-810-2 

5-810-2 
5-810-2 

5-810-2 
5-BI0-2 

5-810-2 
5-810-2 

5-BI0-2 
5-BIO-2 

5-BI0-2 
5-BI0-2 
5-BI0-2 

5-810-2 
5-810-2 
5-510-2 

5-BI0-2 
5-BI0-2 
5-810-2 

5-810-2 
5-810-2 
5-810-2 

5-810-2 
5-BI0-2 
5-810-2 

5-BI0-2 

'10- 2 
10-2 

5-BI0-2 

5-BI0-2 

5-BI0-2 
5-BI0-2 

REP GEAR DEN NUM 

A 

A 
A 

A 

A 

A 

A 

A 

A 

B 

B 

B 

B 
B 
B 

B 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

o 
o 
D 

o 
o 
o 
D 

o 
o 
o 
D 
D 

o 
o 
o 
o 
o 
o 
o 
H 
H 
H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

H 
H 

H 
H 
H 

H 

H 

H 

H 
H 

H 

H 

H 
H 

H 

P 

P 

P 
p 

P 

P 

P 
P 

P 
P 

P 
P 
P 

P 

P 

-1 

SPECIES 

OECETis 
.( CULICIDAE 
~ COENAGRIONIDAE 
:0: CORDULIIOAE 

LACCOPH I LUS 
NASIAESCHNA 

CRANGONYX 
CHIRONOMUS 
CHIRONOMIDAE 
LABRUND 1 N I A 

AULODRILUS PIGUETI 
SPHAERIIOAE 
ASELLUS 
ASTACtDAE 

GQf1PHIDAE 

". PROCLAO IUS 
POLYPEOILUM ILLINOENSE 
STICTOCHIRONOMUS 
ANCYLIDAE 
CULICIDAE 
TABANIDAE 
ANCYlIOAE 
POLYPEOILUM lLLINOENSE 
ABLABESMYIA 
LABRUNO [hi I A 

1. CH I RONOMUS 
CDROULI IOAE 

CHIRONOMIDAE 
CHIRONOMIDAE 

-( CHIRONOMUS 
lABRUNDINIA 
POLYPEOILUM lLLINOENSE 
CHIRONOMIOAE 
TABANIDAE 
ANCYLIOAE 

)0 CH I RONOMUS 
STICTOCHIRoNOMUS 
LABRUNOINIA 
THIENEMANNIMYIA 
CHIRONOMIOAE 
OICROTENOIPES 
COROULIIOAE 
CDEN"GRIONIDAE 

ANCYLIOAE 
PHAENoPSECTRA 
POLYPEDILUM ILLINOENSE 
lUSl FiCIDAE lMM. I.J 

CERATDPOGONIDAE 
LABRUNDINIA 
PROCLADIUS 

~ CHI RDNOMUS 

CORDULl rDAE 

ANCYllDAE 

CRANGONYX 
PRISTtNA OSBORN I 

TUBIFICIDAE IMM. ~/O 

COENAGR I ON lOAE 
CHIRONOMUS 
ANCYLIDAE 
PROCLADIUS 
LABRUNDINIA 

SPECIES cooe 

470628012004 
470630009 
470606003 

470605006 

470623008024 
470605001010 
470532057001 

470630014032 
470630014 
470630014103 
450203004008001 

460507046 A 
470531015001 
470534093 
470605003 
470630014004 
470630014036031 
470630014039 
460108011 

470630009 

470630024 
460108011 
470630014036031 
470630014042 
470630014103 
470630014032 
470605006 

470630014 
470630014 
470630014032 
470630014103 
470630014036031 

470630014 
470630024 
460108011 

470630014032 

470630014039 
470630014103 
470630014119 

470630014 
470630014043 
470605006 
470606003 
460108011 
470630014152 
470630014036031 
450203004 A 

470630010 
470630014103 
470630014004 

470630014032 

470605006 

460108011 
470532057001 
450203005005009 

450203004 B 

470606003 

470630014032 

460108011 

470630014004 

470630014103 

SPECIES 
COUNT 

3 
10 

19 

35 
o 
1 

2 
4 

o 
4 

4 

3 
1 

2 
12 
3 

2 

2 

1 
2 

3 
2 

60 
1 

o 
1 

30 

2 

o 
1 

4 
63 

o 

3 
3 

1 

3 
2 

2 
8 

11 

1 

2 

1 

2 
1 
2 
1 

7 

3 

PUPAE 

COUNT 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 

COUNT 

o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



fiELD NAME 

5-sro-2 

5-BIO-2 

5-Sro-2 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-BIO-3 

5-SI0-3 

5 - B 10-3 
5-SI0-3 

5-SI0-3 

5-BIO-3 

5-SI0-3 

5-SI0-3 

5-BIO-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5·910·3 
5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5 -SI0-3 

5-SI0-3 

5 -SIO- 3 
5-810-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-SI0-3 

5-BIO-3 

5-SI0-3 

5-SI0-3 

5-910-3 

5·8!D·3 
5-SI0-3 

5-BIO-3 

5-SI0-3 

5-SI0-3 

5-BIO-3 

5-BI0-3 

5-BIO-3 
5-BIO-3 

5-BIO-3 

5-SI0-3 

5-SI0-4 

5-BIo-4 

5-SI0-4 

REP GEAR DEN HUM SPECIES 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 

B 

S 

B 

S 
B 

B 

B 

B 

B 

S 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

P 
P 

P 

o 
o 
o 
D 

o 
o 
D 
D 

o 
o 
D 
D 
D 

o 
a 
D 

D 
D 
o 
P 
P 

P 

P 

P 
P 
P 

P 

P 

P 
P 
P 
P 
P 
P 

P 

P 
P 

P 
P 

P 

P 

P 

P 
P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

D 

D 
D 

1 • 

3 
3 

TANYTARSUS 
CHIRO~OMUS 

ABLASESMYIA 

ACARINA 

TRICLADIDA 

CRA~GO~YX 

DERO 

TUBIFICIDAE IMM_ WID 
STICTOCHIRONOMUS 

CHIRONOMIDAE 

,L ANCYLIDAE 

CULICIDAE 

". PROClAD IUS 

.. CH I RONOMUS 

PoLYPEDILUM ILLINOENSE 

PHAENOPSECTRA 

CDENAGRloNIDAE 

ASELLUS 

CORDULI I DAE 

DUBIRAPHIA 

CERATOPOGoNIDAE 

DICRoTENDIPES 

LIMNODRILUS HOFFMEISTER I 

CHI RoNOMUS 

NAIDIDAE 

TUBIFICIDAE IMM_ W 

CoENAGR I ON I DAE 

ASTACIDAE 

PROCLADIUS 
CHIRONQMUS 
COLLEMBOlA 
DYTISCIDAE 

... TUSIFICIDAE IMM_ WID 
CULICIDAE 

~ PROClAD IUS 
TUSIFICIDAE IMM_ WID 
CRANGoNYX 

AN I SOPTERA 

AULODRILUS PlGUETI 

CHIRONDMUS 
ANCYLlDAE 

SPHAERIIDAE 

ACAR INA 

ASELLUS 
SPHAERIIDAE 

LASRUNDINIA 

POLYPEOILUM ILLINOENSE 
DERO 

DIPTERA 

ANISOPTERA 
TUSIFICIDAE IMM_ WIO 
ABLABESMVIA 
CHIRONQMUS 
AULOORILUS PIGUETI 

~ PROCLAD IUS 

ASELLUS 

CRANGONYX 
CoROULIIDAE 

28 :# ST I CTOCK I RONOMUS 

28 NAIDIDAE 

3 28 'II'- CH I RONOMUS 

SPECIES CODE 

470630014030 

470630014032 

470630014042 

47021100 

350109 

470532057001 

450203005006 

450203004 B 

470630014039 

470630014 

460108011 

470630009 

470630014004 

470630014032 

470630014036031 

470630014152 

470606003 

470531015001 

470605006 

470623050002 

470630010 

470630014043 

450203004005001 

470630014032 

450203005 

450203004 A 

470606003 

470534093 

470630014004 

470630014032 

470602 

470623008 

450203004 B 

470630009 

470630014004 

450203004 S 

470532057001 

47060500 

450203004008001 

470630014032 

460108011 

460507046 A 
47021100 

470531015001 

460507046 A 
470630014103 

470630014036031 

450203005006 

47063e 

47060500 

450203004 S 

470630014042 

470630014032 

450203004008001 

470630014004 

470531015001 

470532057001 

470605006 

470630014039 

450203005 

470630014032 

SPECIES 

COUNT 

2 

2 

1 

a 
28 

3 
16 

19 

4 

4 

8 
7 
8 

1 

1 

3 

1 

3 
2 
1, 
o 

29 

1 

12 

7 

_ 1 

6 
4 

2 
2 

2 

2 

2 

5 

1 

16 

10 

2 
38 

PUPAE 

CooNT 

a 
a 
o 
o 
a 
o 
a 
a 
a 

a 
a 
o 
a 
a 
a 
a 
a 
o 
a 
o 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
o 
o 
a 
o 
o 
o 
a 
a 
a 
a 
o 
a 
a 
a 
a 
a 
a 
a 
a 
a 

ADULT 
COUNT 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
o 
o 
a 
a 
a 
a 
a 
a 
a 
a 
o 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

a 
o 
a 
a 
a 
a 
a 
a 
a 
a 
o 
a 
a 
o 
a 
a 
o 
a 
a 
o 
a 
a 
a 
a 
a 
a 
a 
a 
o 



IELO NAME 

'0-4-
~a~-4 

-BIO-4 
-B!D-4 
-BIO-4 
-BIO-; 
-810-4 

-BIO-4 
-BIO-4 
-BIO-4 
-BIO-4 
-BI0-4 

-BIO-4 
-SID-l. 
-810-4-

-BID-Ii-

-BIO-4 
-BIO-4 
-BIO-4 
-BIO-4 
-BIO-4 
-BIO-4 

,-BIO-4 
,-B!D-4 
i-Bto-4 
;-8[0-4 

i-810-4 

QIO-4 

0-4 
,-dIO-4 

i-BI0-4 

;-810-5 
i-BI0-5 

i-BIO-5 
i-BIO-5 

i -BI0-5 
;-BI0-5 

;-BIO-5 
;-SIO-S 
5-810-5 

5-8ta-5 

5-Bto-S 
5-810-5 

5-810-5 

5-Bl0-5 

5-B !D-5 
6-B!D-1 
6-810-' 
6-810-' 

6-810-1 

6-B!O-1 
6-B!D-1 
6-BIO-1 
6-BIO-1 
6-610-1 

'0- I 

_ ",10-1 

6-610-1 
6-BIO-l 
6-BIO-1 
6-B!O-1 

RE? GEAR OEN NUH SPECIES 

A 
A 

A 

A 

A 

A 

A 

A 
B 
B 

B 

B 

B 

C 

C 

C 

C 

C 

A 

C 

C 

C 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
P 

P 

P 

P 
P 

P 

P 

P 

P 
P 

P 
P 

P 
P 

P 
P 

P 
P 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
P 

P 

P 

P 

P 

D 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

28 OHISUS 
28 CHIRONOHINI 
28 PHAENOPSECTRA 
28 .. TUB I FICIOAE IMH_ WO 
28 ZAVRELIELLA 
28 .", PROClAD 1 us 
28 OIPTERA 
28 TABAN 10AE 
28 .., ASELLUS 
28 ANCYL I OAE 
28 LUMBRlCULIOAE 

3 28 SPHAERIIOAE 
3 28 POLYPEOILUH ILLINOENSE 

1 CRANGONYX 

1 

2 28 

2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 

2 28 

2 28 
2 28 
2 28 

2 28 

2 28 

SPHAER I IDAE 

OIPTERA 
>II TUBI FICIOAE IMM_ WO 

POLYPEOILUM ILLINOENSE 
PROCLAOIUS 
AULOORIlUS PIGUETI 
TUBIFICIOAE IMM. W 
TUBIFICIOAE IMH. WIO 
CLAOOPELMA 
PROCLAOIUS 
CHIRONOMUS 
OIPTERA 
CHI RONOMUS 
PROClAOIUS 
DIPTERA '* TUBI FICIOAE IMM. UfO 

POLYPEDIlUM ILLINOENSE 
THIENEMANNIMYIA 
CUll CIOAE 
OERO 
POLYPEOILUM ILLINOENSE 
ASELLUS 
CHIRONOMUS 

;;It. ANCYLIDAE 
AN I SOPTERA 

lr COENAGRIONIOAE 
STENELMIS 
ANCYllDAE 
COENAGRIONIDAE 
CHIRONOMUS 
AN I SOPTERA 
CUll CWAE 

DERO FLASELLIGER 
OIPTERA 
PROClADIUS 
STRATIOMYIDAE 

OICROTENOIPES 
CUll c IDAE 

PSEUOOCHIRONOMUS 
PlANORBIDAE 
TANYTARSUS 
LYMNAEIDAE 
ABLABESMYIA 
PHYSEllA 
CUll CIDAE 
PElECYPOOA 
POLYPEOIlUM IlLINOENSE 

SPEC IES COCE 

470630014088 
47063001401 
470630014152 

450203004 B 
470630014090 
470630014004 
470630 
470630024 
470531015001 
460108011 

450201001 
460507046 A 
470630014036031 
470532057001 
460507046 A 
470630 
450203004 B 
470630014036031 
470630014004 

450203004008001 
450203004 A 
450203004 8 

470630014159 

470630014004 
470630014032 
470630 
470630014032 
470630014004 
470630 
450203004 B 

470630014036031 

470530014119 
470630009 

450203005006 
470630014036031 

470531015001 
470630014032 
460108011 
47060500 

470606003 
470623050001 
460108011 
470606003 

470630014032 
47060500 
470630009 
450203005006002 

470630 
470630014004 
470630025 
470630014043 
470630009 
; 70630014037 

460108012 

470630014030 

460108010 

4706300\4042 

460108013003 
470630009 

4605 A 

470630014036031 

SPECIES 
COUNT 

1 

6 

10 

10 
1 

1 

14 

1 

5 
2 

12 
2 
7 
1 

2 
3 
1 

3 

4 
4 

38 
3 

2 

4 

3 
53 

7 
18 

2 

2 

2 

3 
87 

2 

3 

6 

1 

5 
9 

o 
1 

6 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 

ACUlT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIELD NAME 

6-B [0-1 
6-8[0-' 

6-8[0-1 
6- 8 [0-1 
6- 8[0-1 
6-BIO-' 

6-8[0-1 
6-810-1 
6-810-1 
6-8ID-l 
6-810-"1 
6-8ID-l 
6-8ID-l 
6-810-1 

6-8[0-1 
6-BI0-' 

6-BlD-l 
6-BID-' 

6-8ID-l 
6-8ID-l 
6-8ID-l 
6-810-1 
6-8ID-l 
6-8[D-l 
6-8[0-1 
6-8[0-1 
6-8[0-1 
6-810-1 
6-8ID-l 
6-8ID-l 
6-SID-l 
6-SID-l 
6-SID-l 
6-SID-l 
6-BIO-1 

6-SID-l 
6-BID-l 
6-BID-l 
6-8 [0-1 
6-810-1 
6-BID-l 
6-8ID-l 
6-BID-l 
6-BID-l 
6-8ID-l 
B-BIO-' 
8-B [0-' 

B-B 10-' 
8-8 [0-1 
8-8 [0-1 
8-8[0-1 
8-8[0-1 
8-B [D-l 
8- B[0-1 
8-B [D-l 
8-B [D-l 
8-BID-l 
8-BIO-l 
8-BID-l 
8-8ID-l 
8-BID-l 

REP GEAR DEN NUM 

A 
A 

A 

A 

A 

A 

A 

A 
A 

A 
A 

A 

A 
A 

A 

A 

S 

S 

B 

B 
8 

S 

S 

S 

S 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
P 
P 
P 

P 

P 
P 
P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 
P 

P 

P 
P 

P 

P 
P 
P 
P 
P 

P 
P 

P 

P 
P 

P 
o 
D 

D 

D 

D 

D 

D 

D 

o 
o 
o 
o 
P 
P 

P 

P 

2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 

1 

1 • 

SPECIES 

LIBELLULIDAE 
ENOOCHIRONOMUS 
CENTROPTILUM 
NEMERTEA 
TANYTARSUS EPLER F 
CHIRONOMUS 
COEHAGRIONIDAE 
COLEOPTERA 
HyoROPHILIoAE 
HEMIPTERA 
CURCULlONloAE 
STRATI OMY I oAE 
PElECYPOOA 
ENDOCHIRONC»4US 
TANYPUS 
DXYETHIRA 
oERO 
NAID IOAE 
CORIXIoAE 
PALAEMOHETES PALUoOSUS 
POLYPEoILUM ILLINOENSE 
CHIROHOMUS 
CHIRONOMINI 
TANYTARSUS 
DICROTENDIPES 
SAETJoAE 
TANYPOOINAE 
LYMNAEIoAE 
PELECYPODA 
COLEOPTERA 
oERO 
NAIoloAE 
POLYPEoILUM ILLINOENSE 
CHIRONOMUS 
OIPTERA 
TABAN[DAE 
TANYPUS 
CURCULIONIDAE 
CERATOPQGONIDAE 
DERO 
HyoROPHILloAE 
PELECYPOOA 
CENTROPTILUM 
LYMNAEloAE 
CHAOBORUS 
DUBIRAPHIA 
ASTACIDAE 
TRIBELOS 
PROCLADIUS 
POLYPEo[LUM ILLINOENSE 
COR IX !OAE 
DICROTENoIPES 
DIPTERA 
LI 8ELLUL! oAE 
COENAGRIONIDAE 
TROPISTERNUS 
DYTISCIDAE 
ASTACIDAE 
CORIXIDAE 
PROCLADIUS 
POlYPEDILUM ILl[NOENSE 

SPECIES COOE 

470605004 
470630014086 
470604002007 
38 
470630014030025 
470630014032 
470606003 
470623 
470623016 
470621 
470623104 
470630025 
4605 A 

470630014086 
470630014033 
470628005005 
450203005006 
450203005 
470621001 
470534015003002 
470630014036031 
470630014032 
47063001401 
470630014030 
470630014043 
470604002 
470630014 C 

460108010 
4605 A 
470623 
450203005006 
450203005 
470630014036031 
470630014032 
470630 
470630024 
470630014033 
470623104 
470630010 
450203005006 
470623016 
4605 A 
470604002007 
460108010 
470630009001 
470623050002 
470534093 
470630014117 
470630014004 
470630014036031 
470621001 
470630014043 
470630 
470605004 
470606003 

470623016012 
470623008 
470534093 
470621001 
470630014004 
470630014036031 

SPECIES 
COUNT 

8 
6 
2 

4 
12 

• 29 

o 
a 
3 
a 

4 
2 

2 
3 
2 

3 

1 

5 
o 

2 
2 
1 

2 
a 
3 

a 

6 

17 

6 

2 

16 
1 

1 
3 

13 
a 
a 
1 
2 
3 

PUPAE 
COUNT 

o 
a 
o 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
o 
a 
a 
o 
a 
a 
a 
a 
o 
o 
a 
a 
a 
a 
o 
a 
a 
o 
a 
a 
a 
a 
a 
a 
a 
o 
a 
a 
a 
a 
a 
o 
a 
o 
o 
a 
a 
a 
o 
a 
o 
a 
a 
a 

ADULT 
COUNT 

a 
o 
o 
a 
a 
o 
a 
3 

o 
7 

a 
o 
a 
o 
a 
o 
a 
a 
a 
a 
a 
o 
a 
a 
a 
o 
a 
a 
1"" 
a 
a 
a 
o 
a 
o 
a 

a 
a 

a 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
a 
o 
o 



:IElD NAME 

'HO-' 
,10-1 

1-BIo-l 

1-BIo-l 

1-BIo-l 
~·BIO·l 

1-BIo-l 

1-BIo-l 

1-BIo-l 

1-BIo-l 

1-BIo-l 

3-BIo-l 

3-BIo-l 
3-BIo-l 

3-BIO-2 

3-810-2 

1-810-2 

1- B 10-2 

l-BI0-2 

l-BI0-2 

5-BIo-2 

5-BIo-2 

5-BIo-2 

5-BIO-2 

5-BIO-2 

5-BIO-2 

5-BIO-2 

'-BIO-2 
'10-2 

3lD-2 

8-BIO-2 
B-B'10-2 

8-BIO-2 

8-BIo-2 
8-BIO-2 

8-BIO-2 

8-BIO-2 

9-BIO-1 

9-BIO-1 

9-BIO-1 

9-BIO-l 

9-BIO-l 

9-810-' 

9-BIO-l 

9-BIo-l 

9'BIO-l 
9-BIo-l 

9-BIO-1 

9-810-' 
9-BIO-l 

9-BIO-l 

9-BIO-l 

9-BIO-l 

9-BIO-l 

9-BlP-l 
110-' 

.:110-' 
9-BIO-l 

9-BIO-l 

9-BIO-l 

9-BIO-1 

REP GEAR DEN NUM 

A 

B 

B 
B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 
A 

A 
A 
A 

B 

B 

B 

B 

B 

C 

C 

C 

C 

C 

A 

A 

A 

P 
P 

P 

P 
P 
P 

P 

P 

P 

P 

P 

P 
P 

P 
o 
D 

o 
o 
D 

D 

D 

D 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

D 

o 
o 
o 
o 
o 
D 

D 

D 

D 

D 

D 

D 

o 
o 
o 
o 
o 
o 
o 
D 
P 

P 

P 

SPECIES 

DICROiENDIPES 

TRIBELOS 

o i CROTEND 1 PES 

PROCLAOIUS 

CORIXIDAE 
OUBIRAPHIA 

PELECYPODA 

ASELLUS 

PROCLADIUS 

TRIBELOS 

NEMATODA 

TUBIFICIDAE IHM_ ~/O 

LUMBR I CUll OAE 

LlBELLULlOAE 

NOTONECTlDAE 

THIENEMANNIMYIA 
ABLABESMYIA 

ACARINA 

ASTACIOAE 

LlBELLULlDAE 

COENAGR I ON I DAE 
DYTISCIDAE 

TUBIFICIOAE IMM_ ~/O 

TRIBELOS 

DICROTENDIPES 

LIMNODRILUS HOFFMEISTERI 
PROCLAOIUS 

ASTACIOAE 

OYTISCIDAE 

DICRDTENOIPES 

LIMNODRILUS HOFFMEISTERI 

TUBIFICIDAE IHM. WO 
PROCLAOIUS 

OICRoTENOIPES 
TUBIFICIDAE IHM_ ~/O 

LIHNODRILUS HOFFMEISTER I 

TUBIFICIDAE IHM_ ~ 

BOYERIA 

HEMERODROMIA 

ASTACIOAE 

PELECYPODA 

LYMNAEIOAE 

t-IOTONECT IOAE 

PLANoRBIOAE 

PROCLAOlUS 

TRIBELO$ 

CHIROIIIQMUS 

TANYTARSUS 
CHIRONOM[N[ 

POLYPEDILUM ILLINOENSE 
PHAENoPSECTRA 

POL WED I LUM SCALAENUM 
THIENEMANNIMYIA 

AUlODRIlUS PIGUET! 
Ll BElLULlOAE 

PARATANYTARSUS 
COELOTANYPUS 

SLAVINA APPENDICULATA 

PELECYPOOA 

S[AltS 
PROGOMPHUS 

SPECI ES CODE 

470630014043 

470630011,117 
1,706300 1 1,043 

1,70630011,004 

1,70621001 
470623050002 

4605 A 

470531015001 

470630014004 

470630014117 
4301 

450203004 B 

450201001 

470605004 

470621002 

470630014119 

470630014042 

47021100 
470534093 

470605004 
1,70606003 

1,70623008 

450203004 B 
1,706300141 1 7 

1,70630014043 

1,50203004005001 

470630011,004 

470534093 

1,70623008 
47063001401,3 

1,50203004005001 

450203001, B 
470630014004 

I, 706300 1 1,043 

450203001, B 

1,50203004005001 

1,50203004 A 

1,70605001007 

1,7063001,1001, 

1,70534093 

4605 A 
460108010 
470621002 

460108012 

I, 70630014004 

1,70630014117 

470630011,032 

470630011,030 

47063001401 
4706300 1 1,036031 

470630011,152 

470630011,036038 

470630014119 

4502D3004008001 

470605004 

470630014091 

470630014002 

450203005001001 

4605 A 

470627001001 

1,70605003003 

SPECIES 

CooNT 

4 

2 
2 

S 

2 

1 

2 

8 
9 
9 
a 
2 

2 

a 
1 

2 
6 
6 

4 

2 

2 
I, 

11 

12 
3 
4 

36 

7 
14 

15 

5 
3 

24 

6 

1 

4 

38 

5 
1 

2 
6 

1 
1 

3 

PUPAE 

CooNT 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
~ 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
o 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

AOULT 

CooNT 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
8 
a 
a 
a 
a 
a 
a 
1 
a 
a 
a 
a 
a 
{J 

a 
a 
a 
a 
a 
o 
o 
a 
a 
a 
a 
a 
a 
o 
o 
o 
o 
a 
a 
a 
a 
a 
a 

'0 

o 
o 



FIELD NAME 

9-8[0,' 

9-8[0-' 

9-810-' 

9-8[0-' 

9-8[0-' 
9-8[0-' 
9-8[0-' 

9-BI0-' 

9-810-' 
9-8[0-1 

9-810-1 

9-810-' 
9-810-1 

9-810-' 

9-810-' 

9-810-' 
9-810-1 

9-8[0-' 
9-8[0-1 

9-8 [0-' 

9-8[ 0-' 

9-8[0-' 
9-8[0-1 

9-8[0-' 

9-810-' 
9-8[0-1 

9-8 [0-1 

9-810-' 

GC-8[o-0' 
GC-BIQ-Ol 
GC-810-01 

GC-81O-01 

GC-BlO-01 

GC-8[0-0' 

GC-8[0-01 

GC-8W-Ol 

GC-81O-01 

GC-B[o-O' 
GC-8[0-01 

GC-BIO-Ol 

GC-BlO-Ol 
GC-BIO-Ol 

GC-8[0-01 

GC-BlD-Ol 
GC-8[0-01 

GC-8[O-01 

GC-B W-Ol 

GC-BW-Ol 
GC-BIO-01 

GC-BIO-Ol 

GC-8[0-01 

GC-BIO-Ol 
GC-BIO-l 

GC-B 10-1 

GC-B[O-1 

GC-8[0-1 

GC-8[0-1 

GC-810-' 
GC-8[0-1 

GC-8 [0-1 

GC-8W-l 

REP GEAR DEN NUM 

A 

A 

A 
A 

A 

8 

8 

B 

B 

B 

8 

8 

8 

8 
8 

8 

8 

8 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 
A 

A 

A 

A 

P 

P 
P 

P 

P 

P 

P 
P 

P 

P 
P 
P 

P 

P 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
D 

D 

D 

D 

D 

D 

H 

H 

H 

H 

H 

H 

H 

H 

H 

28 
28 

28 

28 

28 

28 

28 

28 

28 
28 

28 

28 
28 

28 
28 

28 

28 

28 

2B 

2B 
2B 

2B 

2B 

2B 

1 

SPECIES 

TR[8ELOS 

CH1RONOMUS 

PROCLADlUS 

AULODR1LUS P1GUET[ 

HYOR08110AE 
TR18ELOS 

NA1D1DAE 
THIENEMANNIMYIA 
PLANORB10AE 

SlALlS 

PROCLADlUS 

DYTISCIDAE 
PELECYPOOA 
POLYPEDILUH SCALAENUM 

DICROTENDIPES 

ABLABESMYlA 

CHIRONOMUS 

AULOORILUS PIGUETI 
CHI RONOHUS 
PROGOMPHUS 

PROCLADIUS 

TABANIDAE 

PELECYPODA 

TRIBELOS 

POLYPEDILUM ILL1NOENSE 

PLANORB[DAE 

POLYPED[LUM SCALAENUM 

AULOORILUS PIGUETI 
PALAEHONETES PALUDOSUS 

NAIS COMMUNIS 
HEMIPTERA 

CUR CUll ON 10AE 

CHIRONOMIDAE 
COR[XIDAE 

TRICLAD[OA 

TANYTARSUS 

HYDROPTILIOAE 

BELOSTOMATlDAE 
DICROTENOIPES 

POLYPEO[LUM [LLINOENSE 

PSEUOOCHIRONOMUS 
CERATOPOGONIDAE 
PARATANYTARSUS 

CLADDTANYTARSUS 
DERO 

PLANORS [OAE 

L YMNAE [oAE 

CENTROPTllUM 
NAiS 
CAENIS 

U SELLUUOAE 

COENAGR[ON[OAE 

ANCYLIDAE 

CAENIS 
L [SELLUL [oAE 

ASTACIDAE 
TR [CLAD [oA 

NEMERTEA 

GLOSS[PHON[10AE 

CERATOPOGON [oAE 

TANYTARSUS 

SPECIES CODE 

470630014117 

470630014032 

470630014004 

450203004008001 

460102013 
470630014117 

450203005 

470630014119 

460108012 

470627001001 
470630014004 

470623008 

4605 A 

470630014036038 
470630014043 

470630014042 

470630014032 
450203004008001 

470630014032 

470605003003 

470630014004 

470630024 
4605 A 

470630014117 

470630014036031 

460108012 

470630014036038 

450203004008001 

470534015003002 

450203005008003 
470621 

470623104 

470630014 

470621001 

350109 

470630014030 

470628005 
470621005 

470630014043 

470630014036031 

470630014037 

470630010 

470630014091 

4706300'404' 
450203005006 

460108012 

460108010 

470604002007 

450203005008 
470604011002 

470605004 

470606003 
46010BOIl 

470604011002 

470605004 
470534093 

350109 

36 

450205002 

470630010 

470630014030 

SPECIES 
COONT 

7 
4 

4 

5 

64 

IS 

15 

1 
10 

o 
1 

2 

1 

5 
26 

1 
2 

1 

1 
3 
7 
1 
3 
2 

13 
B 
2 
4 

o 
o 
2 
2 
3 

1 
. 9 

4 

, 
5 
2 
6 

19 
6 

37 
3 

25 

8 
22 

2 

2 
1 

2 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



IELO NAME 

~-BID~1 

BID-I 
C-BIO-l 
C-BIO-l 
C-BIO-l 
C-BI0~1 

C-BIO-l 
C-BIO-l 
C-BI0-1 
C-BID-l 
C-BIO-l 
.C-BIO-l 
ie-BID-l 

iC-BlO-' 
iC-BIO-l 

iC-BID-' 
ie-BIO-' 

i(-8to-' 
iC-BIO-l 

;C-BIO-l 
;e-BIO-' 
;e-BID-' 

ie-Bta-' 
;e-B[O-' 
ie-BID-1 
ie-Blo-l 
;e-BIO-' 
~C-BIO-l 

BID-I 
.-BIO-l 
~C-BIO-1 

~C-810-1 

;C-810-' 
3C-810-' 
3(-BID-l 

G'C-BlO-' 
GC-BIO-' 

GC-BIO-' 
GC-BID-l 
GC-BIO-l 
GC-SIO-' 
GC-BIO-l 
GC-B[Q-, 

GC-BIO-l 
GC-BIO-' 
GC-BIO-' 

GC-BIO-' 

GC-BIO-l 
GC-8!O-1 

GC-BIO-' 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 

GC-BIO-l 
·810-1 

-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 

REP GEAR DEN NUM 

A 

A 
A 

A 
A 

B 

B 
B 

B 

B 

B 

B 
B 

B 

B 

B 

C 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 
A 

A 

A 

A 
A 

A 

A 
A 
A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 
A 

A 

A 

B 

B 

B 

B 

B 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 

H 

H 
H 

H 
H 
H 

H 

H 

H 

H 
H 

H 
H 
H 

H 

H 

H 

H 

P 

P 

P 
P 
P 

P 
P 

P 
P 
P 

P 
P 

P 
P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

I" 

SPECIES 

PROClADIUS 
CRYPTQCHTRONOHUS 
CLINOTANYPUS 
OERO OERO 
OERO AULOPHORUS 
Oll GOCHAETA 

CAENIS 
ANCYLIOAE 
PLANORBIOAE 
CURCULION IDAE 
GLOSSIPHONIIOAE 
01 CROTENO I PES 
LI BELLULI OAE 
OERO OERO 
CRYPTOCHIRONQMUS 
TANYTARSUS 
CAENIS 
ANCYL IOAE 
COENAGR I ON IOAE 
CERATOPOGONIOAE 
PROCLAOIUS 
CRYPTOCHIRONQHUS 
PLANORBIOAE 
L1BELLULIOAE 
TANYPOOINAE 

ABLABESMYIA 
TANYTARSUS 
OERO OERO 
CHIRONDMtDAE 

TRICLAOIDA 
ASTACIDAE 
PALAEMONETES PALUOOSUS 
LYMNAEIOAE 
ACARINA 
CE RATOPOGON IDAE 
CAENIS 
BAETIOAE 
OIPTERA 
PLANORBIOAE 
L1BELLULIOAE 
COENAGRIONIDAE 
ABLABESMY I A 
PARATANYTARSUS 
DICROTENDIPES 
TANYTARSINI 
TANYTARSUS 

PSEUDQCHIRONOMUS 
CLI NOT ANYPUS 
TUBIFICIDAE IMM_ VIO 
T ANYPOO I NAE 

TUBI FICIDAE IMM_ V 
DERO 
LIMNOORILUS HOFFMEISTERI 
POLYPED!LUM ILLINOENSE 
NEMATOOA 

ILYOORILUS TEMPLETON I 
LUMBRICULIDAE 

CHIRONOMIDAE 
DIPTERA 

PALAEMONETES PALUOOSUS 
PSEUDQCHIRONOM\JS 

SPECIES CCCE 

470630014004 
470630014035 
470630014001 
450203005006007 
450203005006 A 
4502 
470604011002 
460108011 
460108012 
470623104 
450205002 
470630014043 
470605004 
450203005006007 
470630014035 
470630014030 
4706040 I I 002 
460108011 
470606003 
470630010 
470630014004 
470630014035 
460108012 
470605004 
470630014 C 

470630014042 
470630014030 
450203005006007 
470630014 
350109 
470534093 
470534015003002 
460108010 
47021100 
470630010 
470604011002 
470604002 
470630 
460108012 
470605004 
470606003 
470630014042 
470630014091 
470630014043 
470630014008 
470630014030 
470630014037 
470630014001 
450203004 B 
470630014 C 
450203004 A 

450203005006 
450203004005001 
470630014036031 
4301 
450203004006002 
450201001 
470630014 
470630 
470534015003002 
470630014037 

SPECIES 
COUNT 

2 
I 

58 

I 

5 
5 
4 

o 
1 

2 
2 

69 
2 

10 
3 

I 

2 

4 

3 

2 
I 

2 
69 
o 
5 

4 

30 
2 
2 

o 
2 

12 
I I 

6 
5 

11 
10 

4 

17 

15 
3 

6 
12 
7 

o 
o 
I 

6 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 
4 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
6 

3 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 



FJELD NAME 

GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC~BIO·l 

GC-BIO-l 
GC'S!O-' 
GC-Bto-l 

GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC'S[O-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC'BIO-' 
GC'8tO-' 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
-Gc-SrO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC'SIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-B[O-l 
GC'S[O-l 

GC'8:IO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-l 
GC-BIO-1 
GC-BIO-2 
GC-BIO-2 
GC-BI0-2 
GC-BIO-2 
GC'BIO-2 
GC-BIO-2 

GC-BI0-2 
GC-SIO-2 
GC-BIO-2 
GC-BI0-2 
GC-BI0-2 
GC-BI0-2 
GC-BI0-2 
GCo.R!0-2 
GC-BI0-2 
GC-BIO-2 
GC- BIO- 2 
GC-BI0-2 
GC-BI0-2 
GC-BlO-2 

REP GEAR DEN NUM 

B 

B 

B 

B 
B 
B 

B 
B 

B 
B 
B 
B 

B 

B 

B 

B 

B 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 
P 

P 
P 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 
P 

P 

P 
P 

P 

P 

P 
P 
o 
o 
o 
o 
o 
o 
o 
o 
o 
D 

o 
o 
o 
D 

D 

o 
o 
o 
o 
D 

1 

3 28 
3 28 

3 28 
3 28 
3 28 
3 28 

3 28 
3 28 
3 28 

3 28 

3 28 
3 28 

3 28 

3 28 

3 28 

3 28 

3 28 
3 28 

3 28 

3 28 

SPECIES 

COENAGRIONIOAE 
lIBELlUlIDAE 
LEPIDOPTERA 
CERATOPOGONIOAE 
D I CRaTE NO I PES 
POlYPEDILUM ILllNOENSE 
TANYTARSINI 
ABLABESMYIA 
PARACHIRONOMUS 
TUBIFICIOAE IMM_ ~/O 
oERO 
LIMNOORILUS HOFFMEISTERI 
CORIXIDAE 
NEHATOOA 

CENTROPTILUM 
CLINOTANYPUS 
CAENIS 
ABlABESHYIA 

OICROTENOIPES 
CERATOPOGONIOAE 
TANYTARSINI 
COENAGR I ON 10AE 
PARATANYTARSUS 

CENTROPTILUM 
PARACHIRONOMUS 
ACARINA 
POLYPEOILUM ILLINOENSE 
CHIRON(»tIDAE 

CHIRONOMINI 
NEHATOOA 

TANYTARSUS 

CAENt S 

olPTERA 
PSEUDOCHIRONOMUS 
lIBELLUlIOAE 
PALAEMONETES PALUOOSUS 
TUBIFICloAE IHH_ WO 
LIMNOORILUS HOFFMEISTERI 
TUBIFICloAE IMM. ~ 

OERO 
ILYOORILUS TEMPLETON I 
CHIRONOMJDAE 
GOMPHIDAE 
ANCYLl DAE 
lIBELLULIDAE 
NA!S 

DERO FLABELL I GER 

TR I CLAD IDA 
CHIRONOM[DAE 
POLYPEDILUM SCALAENUM 
CHIRONDMUS 
STENOCHIRONOMUS 
NEMERTEA 
PELECYPODA 
IANYTARSUS 
PHYSELLA 
LYMNAEIDAE 
PLANORBIDAE 
ERPOBDEL 1I DAE 
OXYETHIRA 
CUll CloAE 

SPECIES cooE 

470606003 
470605004 
470629 

470630010 
470630014043 
, 70630014036031 

470630014008 

470630014042 
470630014052 
450203004 B 
450203005006 
450203004005001 
470621001 
4301 
470604002007 

470630014001 
470604011002 
470630014042 
470630014043 
470630010 
470630014008 

470606003 
470630014091 
470604002007 

470630014052 
47021100 
470630014036031 

470630014 
47063001401 
4301 
470630014030 
470604011002 

470630 
470630014037 
470605004 

470534015003002 

450203004 B 
450203004005001 

450203004 A 
450203005006 

450203004006002 
470630014 
470605003 

460108011 
470605004 

450203005008 
450203005006002 

350109 
470630014 
470630014036038 
470630014032 

470630014029 

38 
4605 A 

470630014030 

460108013003 

460108010 

460108012 

450205006 
470628005005 

470630009 

SPECIES 
COUNT 

12 
3 
3 

9 
10 

6 
4 

4 

2 
8 

8 
2 
1 

4 

6 

3 
20 
31 

12 
11 

5 
5 
6 

4 

o 
1 

6 
o 

15 
8 

5 
17 

2 
_ 1 

2 
1 

o 
1 

4 

2 

26 

9 

1 
2 

7 
3 

10 
1 
3 

PUPAE 
COUNT 

o 
o 
a 
a 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
a 
o 
o 
o 
o 
5 
o 
o 
o 
o 
7 
o 
o 
o 
o 
o 
o 
o 
o 
4 

o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

AOULT 
COUNT 

a 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o. 
o 
o 
o 
o 



FIELD NAME 

-8 [0-2 
8[0-2 

GC~BIO~2 

GC-8[0-2 
GC-8[O-2 
GC-BiO-2 
GC~BiO·2 

GC-8[0-2 
GC-BiO~2 

GC-BIO-2 
GC-8[0-2 
GC-BIO~2 

GC-BIO-2 
GC-BIO-2 
GC-8[0-2 
GC-8[0-2 
GC-8[0-2 
GC-8[0-2 
GC-BIO-2 
GC-BtO-2 
GC-BIO-2 
GC-8[0-2 
GC-BID-2 
GC-BIO-2 
GC-SIO-Z 
GC-BIO-2 
GC-8[O-2 
'"-8[0-2 

8[0-2 
I..lC-BIO-2 
GC-BIO~2 

GC-8[O-2 
GC-8[O-2 
GC-B[O-Z 
GC-8[0-2 
GC-BIO-Z 
GC-8[O-2 
GC-BIO-2 
GC-8[O-2 
GC-8[0-_2 
GC-BIO-Z 
GC-8[O-2 
GC-BIO-2 
GC-8[0-2 
GC~BIO-2 

GC-BiO-2 
GC-SIO-2 
GC-8[0-2 
GC-Bla~2 

Gc~a IO- 2 
GC-BID-2 
GC-8[0-2 
GC-SiO-Z 
GC-8[O-2 
GC-8[o-2 

8[0-2 
__ -8[0-2 

GC-8[O-2 
GC-8[o-2 
GC-8[0-2 
GC-8[0-2 

REP GEAR DEN NUM 

A 

A 

A 

A 

A 

A 
A 

A 

A 
A 
B 

B 

B 

B 

8 

8 

B 

B 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 
A 

A 

A 

A 

A 

A 
A 

A 

A 

8 

B 

8 

8 

8 

8 

8 

C 

C 

C 

C 

C 

C 

C 

D 

D 

o 
o 
o 
H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 
P 

P 
P 

P 

P 

P 

P 

3 28 
3 28 
328 
3 28 
3 28 

1 

SPECIES 

CERATOPOGONIOAE 
COE NAGR [ON IOAE 
PHAENOPSECTRA 
O[CROTENO[PES 
POLYPEO[LUM [LL[NOENSE 
COLEOPTERA 
CH[RONOM[NI 
PHYSELLA 
OERO AULOPHORUS 
PLANORB IOAE 
COENAGR[ON[OAE 
L1BELLULIOAE 
POLYPEDILUM [LL[NOENSE 
LYMNAE[DAE 
TRIClADJDA 
D[PTERA 
PHYSELLA 
PLANORB[OAE 
ANCYLIOAE 
CERATOPOGONIDAE 
O[CROTEND[PES 
TR[CLAO[DA 
CHIRONOM[OAE 
PHYSELLA 
O[PTERA 
PLANORB IOAE 
POLYPEO[LUM [LLINOENSE 
TH[ENEMANN[MY[A 
ABlABESMYIA 
O[CROTENOIPES 
CRYPTOCHIRONQMUS 
PARACHIRONOMUS 
TUBlFlCIDAE IHM. U 
TUB[f[C[OAE [MM. UfO 
POlYPEDllUM SCAlAENUM 
TRtBElOS 
lYHNAEIDAE 
PHYSELLA 
CDENAGR I~ JDAE 

HAll PLUS 

CERATOPOGONiDAE 
PROCLAO[US 
STENOCH!RONOMUS 
CHIRONOMINI 
TANYTARSUS 
LUMBRICULIDAE 
PELECYPOOA 

GOMPHIDAE 

CERATOPOGOJ.JIDAE 
TR[8ELOS 
TANYTARSUS 
ABlABESMYIA 
POLYPEO[LUM [LL[NOENSE 
HYDROPH[LIOAE 
CERATOPOGON[OAE 
TANYTARSUS 
TR[8ELOS 
PHYSELLA 
CAENI$ 
GOMPHIDAE 
PELECYPODA 

SPECIES CODE 

470630010 
470606003 
470630014152 
470630014043 
470630014036031 
470623 
47063001401 
460108013003 
450203005006 A 
460108012 
470606003 
470605004 
470630014036031 
460108010 
350109 
470630 
460108013003 
460108012 
460108011 
470630010 
470630014043 
350109 
470630014 
460108013003 
470630 
460108012 
470630014036031 
470630014119 
470630014042 
470630014043 
470630014035 
470630014052 
450203004 A 
450203004 B 

470630014036038 
470630014117 
460108010 
460108013003 
470606003 
470623006001 
470630010 
470630014004 
470630014029 
47063001401 
470630014030 
450201001 
4605 A 
470605003 
470630010 
470630014117 
470630014030 
470630014042 
470630014036031 
470623016 
470630010 

470630014030 

470630014117 
460108013003 
470604011002 
470605003 
4605 A 

SPECIES 
COONT 

2 
4 

6 

6 
o 

- 1 

3 
2 

10 

4 
3 
4 
o 
4 

19 

o 
4 

o 
11 

1 
I 

2 
1 

2 

2 

12 
4 
8 

2 

2 

1 

2 

7 

9 

16 

I 

o 
1 

3 
2 
3 

12 

PUPAE 
CooNT 

a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
a 

a 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
a 
o 
o 
o 
o 
a 
o 
a 
o 
o 
o 

ADULT 
COUNT 

o 
o 
a 
o 
o 
2 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 



FIELD NAME 

GC-810-2 

GC-810-2 

GC-810-2 

GC~BIO-2 

GC-810-2 

GC-SIO-2 
LF-BW-1 
LF-810-1 

LF-810-1 

LF-810-1 

LF-810-1 

LF-810-1 
LF-810-1 

LF-810-1 

LF-BID-l 

LF-310-1 
LF-BIO-l 

LF-810-1 

LF-810-1 

LF-810-1 

LF-810-1 

LF-810-1 

LF-BIO-l 

LF-BIO-l 

LF-SIO-' 
LF-BIO-l 

LF-810-1 

LF-810-1 
LF-810-1 

LF-BIO-' 
LF-810-1 

LF-810-1 

LF-810-1 

LF-810-1 
LF-810-1 

LF-SIO-1 
LF-SIO-1 
LF-810-1 

LF-810-1 

LF-BIO-l 

LF-BIO-l 

LF-810-2 

LF-BIO-2 

LF-SIO-2 
LF-BIO-2 
LF-BIO-2 

LF-SIO-2 
LF-BIO-2 
LF-BI0-2 
LF-BIO-2 
LF-BIO-2 

LF-BIO-2 

LF-BIO-2 

LF-BIO-2 

Lf-BIO-2 

LF-BIO-2 

LF-BIO-2 

LF-810-2 

LF-BIO-2 

LF-810-2 

LF-BI0-2 

REP GEAR OEN NUM 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

B 

B 
B 

B 

B 

B 

B 
B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

B 
B 

B 

B 
8 

8 

8 

B 
8 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 
P 

P 

P 
P 

P 

P 

P 

P 

P 
P 

P 
P 

P 

P 

P 
P 
P 

P 

P 

P 

P 

P 

P 

P 

P 
P 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 
P 
P 

P 

P 

P 

P 
P 

P 

102 130 

102 130 

102 130 

1 
102 130 

102 130 

102 130 

102 130 

1 

spECIES 

PLANOIiBIDAE 

ABLA8ESMYIA 

POLYPEDILUM SCALAENUM 

TU81fICIOAE IMM. ~/O 

LIMNOORILUS HOFFMEISTERI 
lUMBRICULIOAE 
CLAOOPELMA 

ERPOBOElLIDAE 
OERO OERO 

TU81FICIOAE IMM. ~/O 

OXYETHIRA 

TANYTARSUS 

CHIRONOMUS 

PLANOR8IOAE 

OICROTENOIPES 

PROCLAOIUS 

OECETIS 

ENOOCH I RONDMUS 
TANYPOO INAE 
CRYPTOCHIRONQMUS 
PLANOR810AE 

TUBlflCIOAE IMH. ~/O 

OERO OERO 

TANYTARSUS 
CRYPTOCHIRONOMUS 
CHIRONOHUS 

CLAOOPELHA 

PROCLAO IUS 
CHAOSORUS 
CHIRONOMIOAE 
OERO 

LIMNOORllUS HOFFMEISTERI 
TU81FICIDAE IHH. ~/O 
ClADOPELMA 
CHIRONOMUS 

TANYTARSUS 

CHAOBORUS 
ABLABESHYIA 

CRYPTOCHIRONOHUS 

CHIRONOHINI 

PROCLAOlUS 

PROCLAOlUS 

CAENIS 

CRYPTOCH] RONOMUS 
caENAGRIONiOAE 
OICROTENOIPES 

PLANORBIOAE 
GLYPTaTENDIPES 
TU81FICIOAE IMH. ~/O 

CHIRONOMIDAE 
OECETIS 

CERATOPOGONIDAE 
TUBIFICIDAE [MM_ UfO 
OINEUTUS 

CAENIS 

ACARINA 

OECETIS 

TANYTARSUS 
OICROTENOIPES 

PHECYPOOA 

CH J RONCH I OAE 

SPECIES COOE 

460108012 

470630014042 

470630014036038 

450203004 8 

450203004005001 
450201001 

470630014159 

450205006 

450203005006007 

450203004 B 

470628005005 

470630014030 

470630014032 

460108012 

470630014043 

470630014004 

470628012004 

470630014086 
470630014 C 

470630014035 

460108012 

450203004 8 

450203005006007 

470630014030 

470630014035 

470630014032 

470630014159 

470630014004 

470630009001 

470630014 

450203005006 

450203004005001 

450203004 B 

470630014159 

470630014032 

470630014030 

470630009001 

470630014042 

470630014035 

47063001401 

470630014004 

470630014004 

470604011 002 

470630014035 

470606003 

470630014043 

460108012 

470630014038 
450203004 B 
470630014 

470628012004 

470630010 

450203004 8 

470623010003 

470604011002 

47021100 

470628012004 

470630014030 

470630014043 

4605 A 

470630014 

SPECIES 

COUNT 

1 
5 

2 
1 

3 
9 
1 
9 
6 
3 
5 
4 

1 

4 
11 

2 
5 

4 

3 

o 
o 
4 

2 
13 
17 

13 

62 

1 

1 
3 
4 
2 
1 
5 
4 
5 
6 
1 

3 
7 
o 
5 

4 

1 
5 

6 

30 

21 

3 
o 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

4 

o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FI ElD NAME 

- 310- 2 

-B[O-Z 
LF-B[O-Z 
LF-B[O-Z 
LF-BIO-2 
LF-BIO"2 
IF-BIO-2 
LF"BIO-2 
LF"BW-2 
LF"B[O"Z 
LF"BIO"Z 
LF-BIO"2 
LF"BIO-2 
LF"B[0-2 
LF"B[0-2 
LF"81O-Z 
LF"BIO"Z 
LF-B[O"Z 
LF-B[0"2 
LF"BIO"Z 
IF-BID-2 
IF-BID-2 
IF-SIO-2 
IF-BIO-3 
IF-B(O-3 
IF-BID-3 
LF"BIO-3 
1 ~-8ID-3 

'B[0"3 
l..f-BIO-3 
IF-BID-3 
LF"BW-3 
LF-BW"3 
LF-Bto-3 
LF-B[0"3 
IF-BiO-3 
LF"BIO"3 
LF-B1O"3 
LF"BIO-3 
LF-BIO"3 
LF-810"3 
LF"810-3 
LF-BIO-3 
LF"B[0-3 
LF-B[0"3 
LF-BIO"3 
LF-BIO-3 
LF-BID-3 
LF-310-3 
LF-3[0"3 
Lf-BIO-3 
IF-BIO-3 
IF-B[O-3 
IF-81O-3 
LJ-BIO-3 

"BIO-3 
_,"BIO-3 
LF-BIO-3 
LF-BIO-3 
LF-BIO-3 
LF-BIO"3 

REP GEAR DEN NUH 

B 

B 

B 

B 

B 
B 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 
A 

A 

A 

B 

B 
B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 
B 

B 

C 

C 

C 

C 

C 

P 

P 

P 

P 
P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 
P 

P 

P 
P 
P 

P 

P 

P 
P 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 
P 

P 

P 

P 
P 

P 

P 

P 
P 

P 

P 
P 

P 

10Z 196 
10Z 196 
102 196 

10Z 196 
1 1 

10Z 196 

10Z 196 
10Z 196 
10Z 196 
102 196 
102 196 

1 

1 
, 1 

SPECIES 

ENDOCHIRONOHUS 
Ll BELLULlDAE 
PLANORBIDAE 
CHIRONOHUS 
TANYTARSUS 
CRYPTOCHIRONOMUS 
ABLABESMYIA 
POLYPEDILUM SCALAENUH 
TANYTARSUS 
ENDOCHIRONOHUS 
CHIRONOMUS 
DERO 
CRYPTOTENDIPES 
TUBIFICIDAE IMM. ~/O 
TANYPUS 
AULODRILUS PIGUETI 
TUBIFICIDAE IHH. ~ 
CRYPTOCHIRONOHUS 
PROCLADIUS 
DICROTENDIPES 
TANYTARSUS 
CLADOPELHA 
CHIRQNQMIDAE 
TANYTARSUS 
CLADOPELMA 
DICROTENDIPEs 
DERO 
TANYTARSUS 
CRYPTOCHIRONQMUS 
CHIRONOMUS 
TUBIFICIDAE IMM. ~/O 

ENDOCHIRONOMUS 
PROCLAOIUS 
ACARINA 
PLANORBIOAE 
CH]RONDMIDAE 
OECETIS 
OXYETH[RA 
GLOSSIPHONIIDAE 
OECETIS 
PROCLAOIUS 
TUBIFICIOAE IMM. ~/O 

ACARINA 
PLANORBIDAE 
PARACH!RONOMUS 
CAEhiIS 
TAhiYTARSUS 
ClADOPELMA 
CHIROhiOMUS 
CRYPTOCHIROhiOMUS 
aXYETHIRA 
TRJ BHas 
CHIRONOMIDAE 

DICROTEhiDIPES 

DERO 
OXYETH[RA 
LIMNOCR[LUS HOffME[STERI 
CRYPTOCHIRONOHUS 
TUBlFICIDAE IMH. ~/O 

OERO 
PARACHIROhiOMUS 

SPECIES CODE 

,70630014086 
470605004 
460108012 
470630014032 
470630014030 
470630014035 

H0630014042 
470630014036038 
,70630014030 
470630014086 
470630014032 
450203005006 
470630014143 
450203004 B 
470630014033 
450203004008001 
450203004 A 
470630014035 
470630014004 
470630014043 
470630014030 
470630014159 
470630014 
47063001,030 
470630014159 
470630014043 
450203005006 
470630014030 
470630014035 
470630014032 
450203004 B 
470630014086 
H0630014004 
47021100 
,60108012 
470630014 
47062801Z004 
470628005005 
450Z05002 
47062B012004 
470630014004 
450203004 B 
47021100 
46010B012 
470630014052 
470604011002 
,70630014030 
470630014159 
t.7063Q014D32 
470630014035 
47062B005005 
470630014117 
470630014 
470630014043 
450Z03005006 
470628005005 
450Z03004005001 
470630014035 
450203004 B 
450Z03005006 
470630014052 

SPECIES 
CooNT 

28 
1 

3 
3 

3 

1 

22 
3 
6 
7 
3 

25 
1 

2 
2 
2 

5 
8 

48 
4 
o 
5 

17 

63 
3 
3 
2 , 
4 

Z 
3 

o 
3 

9 
27 

1 

3 

1 

44 

7 
7 

2 

o 

1 

14 
7 

2 
3 

31 

PUPAE 
CooNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

16 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIELD NAME 

LF-BID-3 
LF-BID-3 
LF-BIO-3 
LF-BID-3 
LF-BlD-3 
LF-BlD-3 
LF-BJO-3 
LF-SJO-4 
LF-BID-4 
LF-BID-4 
U-BtO-4 
LF-BID-4 
LF-BIO-4 
LF-BID-4 
LF-BID-4 
LF-BID-4 
LF-BID-4 
LF-BIO-4 
LF-BID-4 
LF-BIO-4 
LF-BIO-4 
LF-8IO-4 
LF-BIO-4 

LF-BID-4 
LF-B]D-4 
LF-BIO-4 
LF-BID-4 
LF-BID-4 
LF-BIO-4 
LF-BIO-4 
LF-BID-4 
LF-BID-4 
LF-BID-4 
LF-BID-4 
LF-BID-4 
LF-BIO-4 
LF-BIO-4 
LF-BIO-4 
LF-BIO-4 
LF-BID-4 
LF-BJD-4 
LF-BID-4 
LF-BID-4 
LF-BID-4 
LF-BIO-4 
LF-BID-4 
LF-810-4 
LF-BID-4 
LF-BIO-4 
LF-BID-4 
LF-BID-5 
LF-8!O-5 
LF-BID-5 
LF-BID-5 
LF-BID-5 
LF-BID-5 
LF-BID-5 
LF-BID-5 
LF-BIO-5 
LF-BIO-5 
LF-BIO-5 

REP GEAR DEN NUM 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

B 

B 

B 
B 

B 

B 

B 
B 
B 

B 

B 
B 
B 
B 
B 

B 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

B 

B 

B 

B 
B 

B 

P 

P 

P 

P 
P 
P 

P 

P 
P 

P 

P 
P 

P 

P 

P 
P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 
P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

102 179 
102 179 
102 179 
102 179 
102 179 
102 179 

1 

1· 

SPECIES 

AULOORILUS PIGUETI 
DICROTENDIPES 
ENDOCHIRDNOMUS 
TANYTARSUS 
CHIRONOMUS 
PROCLADJUS 
OECETIS 
PLANORBIDAE 
CHIRONOMIDAE 
TUBIFICIDAE IMM_ ~/O 

CHIRONOMUS 
TANYTARSUS 
DICROTENDIPES 
PROCLADIUS 
ENDOCHIRONOMUS 
CLADDPELMA 
DERO 
TAN YTAR SUS 
CAEN I S 
OICROTENOIPES 
PLANORBIOAE 
PROCLADIUS 

CHIRONOMIDAE 
CHJRONQMUS 
DERO 
TRICLADIDA 
PHYSELLA 
TUBIFICIOAE IMM_ ~/O 
BOTHRIDNEURUM VEJDOVSKYANUM 
CLAOOPELMA 
PARACH I RONOMUS 
CRYPTOCHIRONOMUS 
CHIRONOMINI 
ACARINA 
CLAOOPELMA 
CRYPTOCHIRONOMUS 
CH I RONOM I N I 
CHIRONOMIOAE 
OXYETHIRA 
PROCLAOIUS 
CHiRONOMIDAE 
TANYTARSUS 
CAENIS 
PLANDR81DAE 
OICROTENOIPES 
TANYTARSUS 
E!-JDOCHIRONOMUS 
TUBIFICIDAE IMM_ ~/O 

lIMNOORILUS HOFfMEISTER I 

DERD 
CLADDPELMA 
PROCLADIUS 
CHIRONOMUS 
CHIRONOMINI 

TUBIFICIDAE IMM. ~/D 

CHIRONOMUS 
CLADDPELMA 
PROCLAOIUS 
TUBIFICIDAE IMH_ ~/O 
aERO 
LIMNDDRILUS HOFFMEISTER I 

SPECIES CODE 

450203001,008001 
1,70630014043 
1,70630014086 
470630014030 
470630014032 
470630014004 
470628012004 
460108012 
470630014 
1,50203001, B 
1.70630011,032 
470630014030 
470630014043 
470630011,004 
470630014086 
470630014159 
450203005006 
470630014030 
470604011002 
470630014043 
460108012 
470630014004 
470630014 
470630011,032 
450203005006 
350109 
460108013003 
450203001, B 
450203004028001 
470630014159 
1,70630014052 
1.70630014035 
1,70630011,01 
47021100 
470630011,159 
470630011,035 
47063001401 
470630014 
470628005005 
1,70630011,004 
470630014 
470630014030 
470604011002 
460108012 
470630014043 
470630014030 
470630014086 
450203004 8 
450203004005001 
450203005006 
470630014159 
470630014004 

470630014032 
47063001401 
450203004 B 
470630014032 
470630014159 
470630014004 
450203004 B 
450203005006 
450203004005001 

SPECIES 
COUNT 

5 
1 

1,2 

6 
2 
6 
o 
4 

22 
68 

6 

4 

17 
29 

7 

26 
3 

14 
o 

12 
6 

17 
1 
2 

3 
2 

1 

4 
o 

30 
2 
3 

11 

18 

4 
2 
4 

2 

9 

4 

2 
1 

16 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 

10 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
8 

o 
G 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIELD NAME 

-BIO-5 
-alo-5 

Lf-BIO-5 
IF-B[0-5 
IF-B[0-5 
If-Bro-5 
If-BIO-5 
LF-S1D-5 
Lf-BID-5 
If-BIO-6 
If-BIO-6 
If-Bro-6 
IF-Bro-6 
LF-SIO-6 
IF-Bro-6 
IF-Bro-6 
IF-Bro-6 
IF-Bro-6 
IF-B[0-6 
IF-B[0-6 
IF-B[0-6 
If-BIO-6 
IF-BIO-6 
Lf-BIO-6 
LF-BIO-6 
IF-BIO-7 
LF-SlD-? 

>:-810-7 
"tHO-? 

LF-Bro-7 
IF-B[0-7 
LF-BIO-7 
If-BIO-7 
If-BIO-7 
Lf-BIO-7 
LF-B10-7 
IF-B[0-7 
IF-B[0-7 
IF-Bro-7 
IF-BIO-7 
LF-B10-7 
LF-BIO-7 
LF-B[0-7 
IF -B ro-7 
LF-BIO-7 
LF-BIO-7 
Lf-B[0-7 
IF-BIO-7 
LF-BIO-7 
If-BIO-7 
If-BIO-7 
IF-Bro-7 
If-Bro-7 
If-B[0-7 
I F-BIO-7 

-Bro-7 
L.f-BI0-7 
LF-BIO-7 
LF-B[0-7 
IF-Bro-7 
If-BIO-7 

REP GEAR DEN NUM 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 
A 

A 

A 

A 
B 

B 

B 

B 
C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 
A 

A 
A 
A 

A 

A 

A 

A 

A 

a 
B 

B 

o 
B 

B 

B 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

P 

P 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 
p 

p 

p 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 
P 

P 
P 

P 
p 

P 

P 

P 

P 

P 

P 
P 

P 
P 

P 
P 

P 

SPECIES 

CHIRONOI1US 
TANYPUS 
ClADOPElMA 
NEMATOOA 
CH[RONDlnN[ 
PROCLADIUS 
L[MNOORILUs HOFFMEISTERI 
TUB[F[C[DAE [HM_ WID 
CHAOBORUS 
CHAOBORUS 
CHAOBORUS 
TUBIFICIOAE IMM_ W/O 
AULOORILUS PIGUETI 
L[MNOOR[LUS HOFFMEISTERI 
TUBIFICIDAE IMM_ W/O 
CHAOBORUS 
CHAOBORUS 
OICROTENDIPES 
CHAOBORUS 
NEMATOOA 
CHAOBORUS 
TUBIFICIDAE IMM_ WID 
AULOORILUS P[GUET[ 
CHJRONDMINI 
TANYTARSUS 
TUBIFICIDAE [MM_ W/O 
ANCYL IDAE 
PLANORS IDAE 
CH[RONOI1IN[ 
TANYPUS 
CERATOPOGONIDAE 
CLAOOPELMA 
CHI RONOI1US 
TANYTARSINI 
PELECYPOOA 
CHIRONOMIDAE 
POLYPEDILUM SCALAENUH 
TANYPOOINAE 
L[HNOOR[LUS HOFFMEISTERI 
PROCLAD IUS 
DERO 
TANYTARSUS 
PROCLAOIUS 
UBELLUUDAE 
PHYSELLA 
CHIRONOMiDAE 
CHiRONOMUS 
TUB[F[CIDAE [MM_ UfO 
DICROTENDIPES 
CHIROI-IOMINI 
PHYSELLA 
PLANORBIDAE 
ACAR I NA 
OXYETH[RA 
D I CROTEND 1 PES 

ClADOPElHA 
PROClADIUS 
CHIRONOMIN} 
ENDOCHIRONOMUS 
TH I ENEMA"" [MYrA 
TANYTARSUS 

SPECIEs CDOE 

470630014032 
470630014033 
470630014159 
4301 
47063001401 
470630014004 
450203004005001 
450203004 B 
470630009001 
470630009001 
470630009001 
450203004 B 

450203004008001 
450203004005001 
450203004 B 
470630009001 
470630009001 
470630014043 
470630009001 
4301 
470630009001 
450203004 B 
450203004008001 
47063001401 
470630014030 
450203004 B 
460108011 
460108012 
47063001401 
470630014033 
470630010 
470630014159 
470630014032 
470630014008 
4605 A 

470630014 
470630014036038 
470630014 C 
450203004005001 
470630014004 
450203005006 
470630014030 
470630014004 
470605004 
460108013003 
470630014 
470630014032 
450203004 B 
1..70630011..01..3 
47063001401 
460108013003 
460108012 
47021100 
470628005005 
470630014043 
470630014159 
470630014004 
47063001401 
470630014086 
470630014119 
470630014030 

SPECIES 
COUNT 

23 
1 

2 

2 

36 
2 

19 
o 
7 

10 
18 
o , 

37 

o 
18 

2 

2 
6 

1 
26 

1 

o 

13 
1 

7 
2 , 
3 
o 

3 
4 

1 

1 
3 

, 
2 

1 

2 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
7 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
4 

o 
o 
o 
o 
o 
o 
o 
o 
o 
J 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIElD NAME 

LF-SIO-7 

LF-SIO-7 

LF-SIO-8 

LF-SIO-8 

LF-Sto-8 

LF-Sto-8 

LF-BIO-8 

LF-Bto-8 

LF-SIO-8 

LF-BIO-8 

LF-Bto-8 

lF~BlO~8 

LF~BIO~a 

LF~BIO~a 

LF-Sto-8 

LF-SIO-8 

LF-BIO-8 

LF-810-8 

Lf-Sto-8 

Lf-BIO-8 

LF-Bto-8 

LF-BIO-8 

LF-BIO-8 

LF-BIO-8 

LF~BIO-8 

LF~8!O~8 

LF-Bto-8 

Lf-SI0-8 

LF-8IO~8 

LF-BIO-8 

Lf-Bto-8 

Lf-Bto-8 

LF-Bto-8 
LF~8IO~8 

LF-Bto-8 

LF-Sto-8 

LF-SIO-8 

LF-SIO-8 

LF-BIO-B 

RC-B to-l 

RC-Sto-l 

RC-Sto-l 

RC-SIO-l 

RC~8rO-l 

RC-BIO~l 

RC-8tO-' 

RC-SIO-l 

RC-8[O-' 
RC-BiO-1 
RC-SIO-' 

RC-B[O-' 

RC-SW-l 

RC-SW-l 

RC-8]O-' 

RC-SIO- I 

RC-BW-I 

RC-S to-I 

RC-SW-l 

RC-SIO-l 

RC-SW-l 

RC-SW-l 

REP GEAR aEN NUM 

C 

C 

A 

A 

A 

A 
A 

A 

A 

B 

B 

S 

B 

S 

S 

B 

S 

S 
B 
S 

B 
B 

S 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

P 

P 

P 

P 
P 
P 

P 
P 
P 
P 

P 
P 
P 
P 

P 

P 

P 
P 
P 

P 

P 

P 

P 
P 

P 

P 

P 

P 
P 

P 

P 
P 
P 

P 

P 

P 

P 

P 

P 

D 

D 

D 

D 

D 

D 

a 
D 

D 

o 
D 

D 

o 
a 
a 
a 
a 
D 

a 
D 

P 
P 

1 1 

2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 

2 28 
2 28 
2 28 
2 28 

2 28 

2 28 
2 28 
2 28 

1 

SPECIES 

ZAVRElIELLA 

TUBIFIClaAE IHH_ ~/O 

PLANORS tDAE 

aERO 

TUBlflCIDAE IHH_ ~/O 

TANYTARSUS 

PROCLAOIUS 

alCROTENDIPES 

CHIRONDMUS 

CERATOPOGONIDAE 

PLANORBIDAE 

ACARINA 

CHIRONOH)DAE 
CRYPTOCHIRONOMUS 
CLAaOPELHA 

THIENEHANNIHYIA 

TANYPUS 
PROCLAOIUS 

POLYPEDILUH SCALAENU" 

TANYTARSUS 

DICROTENOIPES 

TUBIFICIOAE IHM_ ~/O 

AULDORILUS PIGUETI 

LIMNODRILUS HOFFMEISTERI 
DERO 

TUBIFICIDAE IHM_ V/O 

CH I RONO'II N I 

PLAN ORB I DAE 

CLADOPELMA 
01 CROTEND I PES 
PHAENOPSECTRA 

CHIRONDMUS 

OERO DERO 

TANYTARSUS 
ANCYLIDAE 

CHIRONOMIDAE 
AULOORILUS PIGUETl 
SLAVINA APPENOICULATA 

PROCLAD IUS 

TUBlflCIOAE IHH_ ~/O 

POlYPEOllUM ILllNOENSE 
DERO AULOPHORUS 
ABLABESHY!A 

CHIRONOMINI 
PROClAO[US 
D J CROTEND I PES 
STENOCHIRONOMUS 
ENDOCHIRONOMUS 
POlYPEDILUM SCALAENUM 

PLANORS I DAE 
TAN'l'TARSUS 
ACARINA 
PELECYPDOA 

PHYSELLA 
ANCYLI DAE 

CHAOSORUS 

L I BELLUL tDAE 

COENAGR I ON !DAE 

CHIRONDMtDAE 

DERO DERO 

AULOORILUS PIGUETI 

SPECIES CDOE 

470630014090 
450203004 B 
460108012 

450203005006 
450203004 B 

470630014030 
470630014004 

470630014043 
470630014032 

470630010 
460108012 
47021100 
470630014 
470630014035 
470630014159 
470630014119 

470630014033 
470630014004 
470630014036038 

470630014030 
470630014043 

450203004 B 
450203004008001 
450203004005001 
450203005006 
450203004 B 

47063001401 
460108012 
470630014159 
470630014043 
470630014152 

470630014032 
450203005006007 
470630014030 
460108011 

470630014 
450203004008001 

450203005001001 

470630014004 

450203004 B 
470630014036031 
450203005006 A 

470630014042 

47063001401 
470630014004 
470630014043 
470630014029 
470630014086 
470630014036038 

460108012 

470630014030 

47021100 

4605 A 

460108013003 

460108011 

470630009001 
470605004 

470606003 
470630014 

450203005006007 

450203004008001 

SPECIES 

CooNT 

1 

3 
2 
7 

6 
14 

3 

3 

o 
4 

2 

2 
2 

4 

1 
12 

15 

2 

1 
9 
1 
2 
3 
4 

1 

24 
52 

1 
o 
2 

- 2 

2 

2 

4 

1 

12 
6 
5 

7 
16 

3 

21 

3 

3 
4 

4 
o 

31 

2 

PUPAE 

COlIIH 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
o 

ADULT 

COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



tELO NAME 

110-1 

diD-I 

C-BIO-l 
C-BIO-l 
C-BIO-l 
C~BIO-' 

C-BIO-l 
C-BIO-' 

C-BIO-l 
C-BIO-' 
C-BIO-' 
CoB I 0-' 
C-BIO-' 
C~BIO-' 

C-BIO-l 
C-BIO-' 
C-BIO~l 

C-BIO-l 
C-BIO-l 
C-BIO-l 
C-BIO-' 
C-BIO-' 
C-BIO-l 
C-BIO-l 
C-BIO-l 
C-BIO-l 
C-81O-1 
"-810-1 

lIO-' 
... -8IO-' 
C-81O-1 
C-BIO-2 
C-BIO-2 
C-810-2 
C~BIO-2 

C-BIO-2 
C-81O-2 
C-810-2 
C-810-2 
C-810-2 
C-810-2 
C-BIO~2 

C-810-2 
C-910-2 

C-810-2 
C-910-2 

C-910-2 

C-BIO-2 

C-BIO~2 

C-BI0-2 

C-810-2 
C-810-2 
C-BIO-2 
C-BIO-2 
C--S{0-2 

) 10- 2 
_ B I 0- 2 

C-810-2 
C~ BIO- 2 
C-810-2 
C-BIO-2 

REP GEAR DEN HUM 

A 

A 

A 

A 

A 

8 

B 

B 

B 

B 

B 

B 

B 

B 

8 

B 

8 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

P 

P 

P 

P 

P 
P 

P 

P 
P 

P 
P 
P 

P 

P 

P 

P 

P 

P 
P 

P 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 
P 

o 
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 
D 

D 

D 

D 

o 
D 

D 

D 

D 

1 . 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

28 
28 
28 
28 
28 

SPECIES 

llMNoORIlUS HOFFMEISTERI 
CHAOBORUS 
TUBIFICIDAE IMM_ ~/O 

NEMAHlOA 
CNAOBORUS 
CNAOBORUS 
aERO DERO 
LIMNOORILUS HOFFMEISTERI 
PROClAOIUS 
SPHAER I I DAE 
TUBIFICIDAE IMM. ~/O 

CHAOBORUS 
PlANORBioAE 
TU81FICIDAE IMM. ~ 

CHI RONOHUS 
TAHYTARSUS 
PARACHIRONOMUS 
D I CROTEND I PES 
DICROTENDIPES 
TUBIFICIOAE INN. ~/O 

TANYTARSUS 
NEMATOOA 
LIMNOORILUS HOFFMEISTERI 
AULOORILUS PIGUETI 
DERO OERO 
PLANORBIDAE 
STENOCHIRONOMUS 
PROCLAOIUS 
PARACHIRONQMUS 
POLYPEOILUN SCALAENUN 
SPHAERIIOAE 
PLAHORBIOAE 
PARACH I RONOMUS 
PHYSELLA 
CHIRONOMIOAE 
AHCYLIOAE 
aERO 
ASELLUS 
AULOORILUS PIGUETI 
PELECYPOOA 
POLYPEOILUN ILLINOENSE 
COENAGRIONIOAE 
PARATANYTARSUS 
LIBELLULIOAE 
ENOOCHIRONOMUS 
CAENIS 
CHIRONOMINI 
ANCYRONYX VARIEGATA 
OERO AULOPHORUS 
HYOROPHILIDAE 
POLYPED!LUM SGALAENUM 
TR t CLAD lOA 
OERO FLABELLiGER 
STENOCHtRONOMUS 
CLADOTANYTARSUS 
CURCULIONIDAE 
OU8 I RAPH IA 
LEPTQCERIDAE 
HYDROPTILIOAE 
CHIRONOMIOAE 
TANYTARSUS 

SPECIES CODE 

450203004005001 
470630009001 
450203004 B 
4301 
470630009001 
470630009001 
450203005006007 
450203004005001 
470630014004 
460507046 A 
450203004 B 

470630009001 
460108012 
450203004 A 
470630014032 
470630014030 
.70630014052 
470630014043 
.70630014043 
450203004 B 
.70630014030 
4301 
450203004005001 
.50203004008001 
.50203005006007 
460108012 
470630014029 
470630014004 
470630014052 
470630014036038 
.60507046 A 

460108012 
470630014052 
460108013003 
470630014 
460108011 
450203005006 
470531015001 
450203004008001 
4605 A 
47063001403603' 
.70606003 
470630014091 
470605004 
470630014086 
470604011002 
47063001401 
470623050009001 
450203005006 A 
470623016 
470630014036038 
350109 
450203005006002 
470630014029 
47063001404' 
470623104 

470623050002 
470628012 
470628005 
470630014 
470630014030 

SPECIES 
COUNT 

2 
o 

62 

20 
1 

12 
1 
2 
3 

20 
o 
3 
3 
3 
2 

1 

71 
16 

1 

3 

2 
3 

1 
2 

2 

1 
2 

10 
20 
1 

19 
1 
3 
1 

2 
. 1 

3 

2 
4 
2 
4 

10 
4 

1 
o 

o 
4 

4 
5 
2 

o 
2 

o 
o 
7 

PUPAE 
COUNT 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
3 
o 

AOULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o , 
o 
o 
o 
o 
o 
1 

a 
o 
o 
o 
o 



flELO NAME 

RC-BID-2 
RC-BID-2 
RC~Bto-2 

RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BIQ-2 

RC-BID-2 
RC-BIO-2 

RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BID-2 
RC-BI0-2 
RC-BID-2 
RC-BID-2 
RC-BIO-2 
RC-BID-2 
RC-BID-2 
RC-BID-3 
RC-BID-3 
RC-SIO-3 
RC-BID-3 
RC-BID-3 
RC-BID-3 
RC-BID-3 
RC-BID-3 
RC-BID-3 
RC-BID-3 
RC-BID-3 
RC-BIO-3 
RC-BIO-3 
RC-BID-3 
RC-BI0-3 
RC-BI0-3 
RC-BIO-3 
RC-BIO-3 
RC-BIO-3 
RC-BIO-3 
RC-BID-3 
RC-BID-3 
RC-BID-3 
RC-BIO-3 
RC-BI0-3 

REP GEAR DEN HUH 

A 
A 

A 

A 

A 

B 

B 

B 

B 

B 

B 

B 

B 
cB 

B 

B 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

B 

B 

o 
P 

P 

P 

P 
P 
P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 
P 
P 

P 

P 

P 

P 
P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

28 

1 

28 
100 366 
100 366 

1 28 
28 

100 366 
28 

28 

28 
28 
28 

100 366 
1 

28 

SPECIES 

PROCLAOIUS 
PLAHORBIOAE 
TUBIFICIOAE 114M. '" 
TUBlflCIOAE IHH_ ~/O 

AULOORILUS PIGUETI 
OERO OERO 
LIHNOORILUS HOFFMEISTERI 
TUBIFICIOAE IMH_ W/O 

OERO OERO 
PLANORBIOAE 
PHYSELLA 
CHIRONOMINI 
PARATANYT ARSUS 
OICROTENOIPES 
CLAOOPELMA 
MESOSMITTIA 
CH!RONOMUS 
r.l.NYTARSUS 
PRDCLAOlUS 
CERATOPOGONIDAE 
PLANORBIOAE 
PHYSELLA 
OUBIRAPHIA 
ANCYLIOAE 
POLYPEDILUH SCALAENUH 
CAENIS 
LIMNOORILUS HDFFMEISTERI 
TUBIFICIOAE IHH_ WID 
TANYTARSUS 
LIBELLULIOAE 
ENDOCHIRONOHUS 
PROCLAOIUS 
OICROTENDIPES 
TRIBElOS 
CHI RONOMUS 
CHIRONOMIOAE 
HYDRDPHILIDAE 
CHIRONOMUS 
POLYPEDIlUM ILLINOENSE 
TUBIFICIOAE IHH_ WID 
NEMER TEA 
CHIRONOMINI 
STENELMIS 
CDENAGRIONIOAE 
PlANORBIDAE 
PELECYPOOA 
CHIRONOMtDAE 
POlYPEOllUM SCALAENUM 
ANCYRONYX VARIEGATA 

CHIRONOM[DAE 
STENElMlS 
CORYDAllOAE 

PHYSELLA 
HE MER TEA 
CHEUMATOPSYCHE 

PLANORBIOAE 
OERO OERD 
NAIOIOAE 
PDLYPEDILUM ILLINOENSE 
NEMERTEA 
PDLYCENTROPUS 

SPECI ES CDOE 

470630014004 
460108012 
450203004 A 
450203004 B 

450203004008001 
450203005006007 
450203004005001 

450203004 B 
450203005006007 
460108012 
460108013003 

47063001401 
470630014091 
470630014043 
470630014159 

470630014187 
470630014032 
470630014030 
470630014004 
470630010 
460108012 

460108013003 
470623050002 

460108011 
470630014036038 
470604011002 
450203004005001 

450203004 B 
470630014030 
470605004 
470630014086 

470630014004 
470630014043 
470630014117 
470630014032 

470630014 

470623016 
470630014032 
470630014036031 

450203004 B 

38 
47063001401 

470623050001 

470606003 
460108012 
4605 A 
470630014 

470630014036038 
470623050009001 

470630014 
470623050001 

470627002 
460108013003 

38 
470628004002 

460108012 

450203005006007 

450203005 
470630014036031 

38 
470628018002 

SPECIES 
COUNT 

1 

6 

8 
6 
7 

1 
32 
64 
27 
8 

2 

4 

3 

3 
20 

1 
1 
6 
6 

2 
25 
3 

17 
14 

6 

o 
a 

-96 

2 

2 

a 

o 

6 

o 
3 
1 

1 

3 

1 
2 

102 

4 

1 

PUPAE 
COUNT 

o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
2 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

15 

o 
o 

239 

o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 

AOULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 
a 
o 
o 
o 
o 
o 
o 



IELD NAME 

-8[0-3 
5[0-3 

C-8[O-3 
C-8[0-3 
C~BIO-3 

C-BIO-3 
C-810-3 
C-BJD-3 
C-810-3 
C-8[0-3 
C-8[0-3 
C-8[0-3 
C-B[0-3 
C-8[0-3 
C-B[0-3 
C-810-3 

C-BIO-3 
C-BID-3 
C-BI0-3 
C-BI0-3 
C-BI0-3 
C-BI0-3 
C-BI0-3 
C-BI0-3 
C-BIO-3 
C-8[O-3 
C-B[O-3 
C-B[0-3 

810-3 
.-B[O-3 
C-810-3 

C-B[O-3 
[>910-3 

0-810-3 
0-810-3 
0-8[0-3 
:-810-3 

:-BI0-3 
:-B[0-3 
:-8[0-3 
:-BI0-3 
:-BI0-3 
:-BI0-3 
:-B[0-3 
:-BI0-3 
:-B[O-3 
:-8[0-3 
:-B[O-3 
:-BI0-3 
:-810-3 
:-B I 0- 3 

:-B I 0-3 
:-810-3 

:-B [0-3 
:-GC-8to-Ol 

GC-8[0-01 
-GC-BIO-Ol 

:-GC-8to-Ol 
:-GC-Bto-Ol 
:-GC-B[O-OI 
:-GC-B[O-OI 

REP GEAR DEN NUM 

B 

B 

B 

B 

8 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 
A 
A 

A 

A 

A 

A 

A 

A 

8 

B 
8 

B 

B 

B 

B 

B 

B 

B 

B 

8 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 

H 

H 

H 

H 

H 
H 

H 

H 

H 

H 
H 

H 
H 
H 
H 

H 

H 

H 

H 

H 

H 

P 

P 
P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

H 

H 

H 

H 

H 

H 

H 

28 
I 

28 
I 

2 28 
1 

2 28 

2 28 
1 

2 28 
2 28 
1 

1 

102 169 
102 169 

1 
102 169 
102 169 
102 169 

1 1 

101 129 
I I 

101 129 
101 129 

101 129 
101 129 

I 
1 • 

102 280 
102 280 
102 280 
102 280 
102 280 
102 280 

99 128 
I I 

99 128 

99 128 
1 1 

SPECIES 

POLYPtO[LUM [LLINOENSE 
ANCYRONYX VARIEGATA 
POLYPEO[LUM FALLAX 
OERO OERO 
NAIS 
CHiRONOMIOAE 
ARGIA 
TUBIFIC[OAE IMM. ~/O 

COENAGR [ON 10AE 
CHIRONCHINI 
STENELMIS 
ABLA8ESMYIA 
SLAVINA APPENO[CULATA 
POLYPEDILUM FAllAX 
CHIRONQMIOAE 
OERO OERO 
POLYPEDILUM SCALAENUH 
POLYPEOILUM IlllNOENSE 
COR YO All OAf 
HEMERODRCHIA 
NEMER TEA 
llMNODRllUS HOFFMEISTERI 
TUBIFICIOAE IMM. ~/O 

SPHAERIIDAE 

POLYPEDILUH IlLINOENSe 
CHIRONCHUS 
CHIRONOMIDAE 
CHIRONOMINI 
CRYPTOCHIRONOMUS 
POlYPEOllUM SCAlAENUM 
BOTHRIONEURUM VEJOOVSKYANUM 
TU81FICIOAE IMM. ~/O 

CHIRONQMUS 
NEMATODA 
OU81RAPHIA 
CHIRONCHIOAE 
POlYPEDILUM ILLINOENSE 
POLYPEDJLUM SCAlAENUM 
SPHAER II OAE 
CHIRONOHINJ 
CRYPTOCHIRONQMUS 
llMNODRllUS HOFFHE[STERI 
TUBIFICIOAE INN. ~/O 

CHIRONOMIDAE 
OUB[RAPHIA 
SPHAER [IOAE 
l[MNOOR[lUS HOFFMEISTER[ 
CaENAGRIONiDAE 
CRYPTOCHIRONOMUS 
POLYPEDILUM ILLINOENSE 
CH[ROIWMUS 

HARNISCH[A 
CHIRONOMIDAE 
POLYPEDILUM SCALAENUM 
COENAGR[ON[OAE 
POLYPEDILUM [LLINOENSE 

DUBIRAPH]A 

CH I RONOMUS 

CH I RONOMI DAE 

PHAENOPSECTRA 

ANCYlIOAE 

SPECIES CODE 

470630014036031 
470623050009001 
470630014036003 
450203005006007 
450203005008 
470630014 
470606003009 
450203004 B 
470606003 
47063001401 
470623050001 
470630014042 
450203005001001 
470630014036003 
470630014 
450203005006007 
470630014036038 
470630014036031 
470627002 
470630041004 
38 
450203004005001 
450203004 B 
460507046 A 
470630014036031 
470630014032 
470630014 
47063001401 
470630014035 
470630014036038 
450203004028001 
450203004 B 

470630014032 
4301 
470623050002 
470630014 
470630014036031 
470630014036038 
460507046 A 
47063001401 
470630014035 
450203004005001 
450203004 B 
470630014 
470623050002 
460507046 A 

450203004005001 
470606003 

470630014035 
470630014036031 
470630014032 
470630014162 

470630014 
470630014036038 
470606003 
470630014036031 
470623050002 
470630014032 
470630014 
470630014152 
460108011 

SPECIES 
COUNT 

158 
5 
3 
5 

o 
2 
I 

3 
2 
o 
4 

4 
2 
o 
2 
4 

182 

3 

15 
41 

2 

55 
22 
o 
I 
5 

19 

17 
31 

1 
2 
a 

47 
14 
5 
I 

8 
22 
44 
o 
1 
4 

15 

5 
60 
22 

13 

14 
I 

25 
o 
4 
2 

PUPAE 
COUNT 

o 
o 
a 
o 
o 

253 
o 
o 
a 
o 
o 
o 
o 
o 

174 

o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
o 
4 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
o 

ADULT 

COUNT 

o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIELD NAME 

RC-GC-BIO-01 
RC-GC-BIO-01 
RC-GC-B[O-Ol 
RC-GC-BID-01 
RC-GC-BIO-Ol 
RC-GC-B[O-Ol 
RC-GC-BIO-Ol 
RC-GC-B[O-Ol 
RC-GC-BIO-Ol 
RC-GC-BIO-Ol 
RC-GC-BIO-Ol 
RC-GC-BIO-Ol 
RC-GC-BI0-01 
RC-GC-BIO-Ol 
RC-GC-BIO-Ol 
RC-GC-BIO-01 
RC-GC-BIO-01 
RC-GC-BIO-Ol 
RC-GC-BIO-01 
RC-GC-B[O-Ol 
RC-GC-BIO-01 
RC-GC-B[Q-Ol 
RC-GC-B[Q-01 
RC-GC-BIO-Ol 
RC-GC-B[O-Ol 
RC-GC-BIO-Ol 
RC-GC-81O-01 

RC-GC-B[O-Ol 
RC-GC-BIO-Ol 

RC-GC-BIO-Ol 
RC-GC-BIO-Ol 

RC-GC-BIO-01 
RC-GC-BIO-Ol 
RC-GC-BIO-01 
RC-GC-BIO-Ol 
RC-GC-BIO-Ol 
RC-GC-BIO-01 
RC-GC-BIO-01 
RC-GC-BIO-01 
RC-GC-BIO-Ol 
RC-GC-BIO-Q1 

RC-GC-SIO-Ol 

RC-GC-BIO-' 
RC-GC-B[O-l 
RC-GC-BIO-' 
RC-GC-BIO-l 
RC-GC-BIO-1 
RC-GC-BIO-' 
~C-GC-BIO-' 

RC-GC-BIO-' 
RC-GC-BIO-' 
RC-GC-BIO-' 
RC-GC-BIO-' 
RC-GC-B10-' 
Rc.o~GC-B [0-1 
RC-GC-B[O-l 
RC-GC-BIO-, 
RC-GC-B[O-l 
RC-GC-BlO-, 

RC-GC-B[O-l 
RC-GC-BIO-1 

REP GEAR OEN NUM 

A 

A 

A 

A 
A 
A 

A 

A 

A 
A 

A 

B 

B 

B 

B 

B 

B 
B 

B 

B 

B 

B 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

H 

H 

H 

H 

H 

H 
H 
H 

H 

H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 
H 

H 

H 

H 

H 

H 

H 
H 

H 

H 

H 

H 

H 

H 
H 

o 
D 

o 
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

o 
D 

D 

o 
D 

D 

99 128 

99 128 
99 128 
99 128 
99 128 
99 128 

102 130 
102 130 
102 130 

1 

102 130 
1 

102 130 
102 130 
102 130 
102 130 

1 

3 28 
3 28 
3' 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 

SPECIES 

ABLABESMYl A 
TRICLADIDA 
DUBIRAPHIA 
ARGIA 
CAENIS 
aERO DERO 
TANYTARSUS 
DICROTENDIPES 
TRISELOS 
CHIRONOMINI 
LABRUNDINIA 
CHIRONOMUS 
POLYPEDILUM ILLINOENSE 
TR I BELOS 
PARALEPTOPHLEBIA 
ABLABESHYIA 
ANCYLIDAE 
CHI RONOMIDAE 
STENONEMA 
D[CROTENDIPES 
PHAENOPSECTRA 
TANYTARSUS 
POLYPEDILUM FALLAX 
aERO aERO 
DERO AULOPHORUS 
CHIRONOMIOAE 
ANcn IOAE 
TR[BELOS 
CAENIS 
D I CROTEND I PES 
OUBIRAPHIA 
PHAENOPSECTRA 
ERPOBDELLIDAE 
CHTRONOMUS 
STENACRON 
LIBELLULIDAE 
POLYPEDILUH ILLINOENSE 
TANYTARSUS 

ABLABESMY IA 
CHIRONOMINI 
POLYPEDllUM SCALAEHUM 
DERO CERO 
PHAENOPSECTRA 
LI BELLULI DAE 
BOYERIA 
CHIRONOMIDAE 
DERO FLABELLIGER 
ANCYLIDAE 
A~CYRONYX VARIEGATA 
ACAR I NA 

ANCYRONYX VARIEGATA 
ABLABESMYIA 
CAENIS 
POLYPEDILUM ILL!NOENSE 
DERO 
DUB[RAPHIA 
ELMIDAE 
COENAGRIONIDAE 
OUBIRAPHIA 
PARATANYTARSUS 
TRIBELOS 

SPECIES COOE 

470630014042 
350109 
470623050002 
470606003009 
470604011002 
450203005006007 
470630014030 
470630014043 
470630014117 
47063001401 
470630014103 
470630014032 
470630014036031 
470630014117 
470604002009 
470630014042 
460108011 
470630014 
470604001004 
470630014043 
470630014152 
470630014030 
470630014036003 
450203005006007 
450203005006 A 

470630014 
460108011 
470630014117 
470604011002 
470630014043 
470623050002 
470"630014152 
450205006 
470630014032 
470604001017 
470605004 
470630014036031 
470630014030 
470630014042 
47063001401 
470630014036038 
4502D3005006007 
470630014152 
470605004 
470605001007 
470630014 
450203005006002 
46010BOll 
470623050009001 
47021100 
470623050009001 
47063DO,"042 
470604011002 
470630D14036031 
450203005006 
470623050002 
470623050 
470606003 
470623050002 
470630014091 
470630014117 

SPEClES 
COUNT 

19 
1 

o 
4 

14 
3 

20 
9 
4 

26 
9 

23 

23 
1 

o 
1 

12 
6 

2 

12 
1 
o 
3 

15 
1 

25 

1 

32 

15 

8 

1 
33 
5 

17 

o 
3 

6 
o 
2 

4 

3 
9 

5 

2 

a 

16 
10 
2 

3 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
4 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUKT 

o 
U 

1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
[ 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 

o 
o 
o 
a 
o 
o 

11 
L 

o 
o 
a 
a 



'IHO NAME 

GC-BIO-l 
Ge-BID-' 

'C-GC-BIO-l 
'C-GC-B[Q-l 
'C-GC-BIO-l 
~C-GC-B[O-l 

'C-GC-B[Q-l 
'C-GC-BIO-l 
'C-GC-BID-l 
'C-GC-BIO-l 
~C-GC-BIO-l 

'C-GC-BID-l 
~C-GC-810-1 

~C-GC-BIO-l 

l.C-GC-BIO-' 

l.C-GC-BIO-l 

I.C-GC-BID-' 

I.C-GC-BID-' 
ZC-GC-BIO-' 
~C-GC-BIO-l 

~C-GC-BIO-l 

~C-GC-B[Q-l 

~C-GC-8[O-1 

~C-GC-B[Q-l 

~C-GC-BIO-l 

~C-GC-B[O-l 

~C-GC-B[O-l 

~""'-GC-BIO-l 

Ge-BtO-' 

"o,,;-GC-8IO-' 
~C-GC-BIO-l 

~C-GC-BIO-l 

~C-GC-BID-l 

RC-GC-BIO-' 
RC-GC-BIO-l 
RC-GC-BIO-l 
RC-GC-BIO-l 
RC-GC-BIO-' 

RC-GC-BIO-' 
RC-GC-BIO-' 

RC-GC-BIO-' 
RC-GC-BIO-' 
RC-GC-BIO-' 

RC-GC-BIO-' 
RC-GC-BIO-l 
RC-GC-BIO-l 
RC-GC-BIO-l 
RC-GC-BiO-' 

RC-GC-810-' 

RC-GC-BIO-' 
RC-GC-BIO-l 

RC-GC-BIO-' 

RC-GC-BIO-' 
RC-GC-B[O-2 

RC-GC-BIO-2 
GC-BIO-2 

.-GC-BIO-2 
RC-GC-BIO-Z 
RC-GC-BIO-2 
RC-GC-BID-2 
RC-GC-BIO-2 

REP GEAR DEN NUM 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 
B 

B 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

o 
o 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 
P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 
P 

P 

P 
P 
P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

o 
o 
o 
o 
o 
o 
o 
o 

3 28 

3 28 

102 165 

102 165 

102 165 

102 165 

102 165 

1 
102 165 

1 
102 165 

1 

99 140 

99 140 

99 140 
99 140 

99 140 

99 140 

1 

1 
2 28 

2 28 

2 28 

2 28 

2 28 

2 28 

2 28 

2 28 

SPECIES 

CHI RON"DMUS 

aERO AULOPHORUS 
TUBIFICIDAE IMM. ~/O 

GLOSSIPHDNIIOAE 
OUBIRAPHIA 
COENAGRIONIOAE 
LIBElLUlIDAE 
CHIRONDI<IOAE 
ANCVLIOAE 
ELMIOAE 
aERo DERO 
LIMNODRILUS HOFFMEISTERI 
OICROTENOIPES 
TRIBELOS 
CHI RONOMUS 

ABlABESMYIA 
POLYPEOILUM ILLINOENSE 
PHYlOCENTROPUS 

PROClAD IUS 
OUBIRAPHIA 
STENOCHIRONOMUS 
OERO 
TUBIFICIOAE IMM_ ~/O 
OUBIRAPHIA 
OUBIRAPHIA 
AUlODRILUS PIGUETI 
CHIRONQMUS 
ABLABESMYIA 
TRIBELOS 
DICROTENDIPES 
POlYPEDILUM IlLINOENSE 
PARATANYTARSUS 
LIBELLULIOAE 
CHIRONDI<IOAE 
CAENIS 
STENELMIS 
PLANORBIOAE 
ANCVLIOAE 
CHIRONOMIDAE 
COENAGR rON IDAE 
POLYPEDILUM ILLINOENSE 
01 CROTEND [PES 
PARAT ANYT ARSUS 
LI BELLULIDAE 
CHI RONOMUS 
CHIRONOMINI 
ACAR I NA 
HAll PLUS 

DE.:?O DERO 
TR1BELO$ 
CERATOPOGONIDAE 
LIMNODRILUS HOFFMEISTERI 
TUBIFICIDAE [MM. ~/O 

PALAEMONETES PAlUOOSUS 
PDLYPEDIlUM ILLJNDENSE 
PHAENOPSECTRA 
DICROTEND1PES 
TRIBELOS 
CH I RONOMUS 
PARATAN'(TARSUS 
SLAVINA APPENOICULATA 

SPECIES CODE 

470630014032 

450203005006 A 
450203004 B 
450205002 

470623050002 
470606003 

470605004 

470630014 
460108011 

470623050 

450203005006007 

450203004005001 

470630014043 

470630014117 

470630014032 

470630014042 

470630014036031 

470628018006 
470630014004 

4706230S0002 

470630014029 

450203005006 

450203004 B 

470623050002 

470623050002 

450203004008001 

470630014032 

470630014042 

470630014117 

470630014043 
470630014036031 

470630014091 

470605004 

470630014 

470604011002 

470623050001 

460108012 

460108011 

470630014 

470606003 

470630014036031 
470630014043 

4706>0014091 

470605004 

470630014032 

47063001401 
47021100 

470623006001 

450203005006007 
470630014117 

470630010 

450203004005001 

450203004 B 

470534015003002 

470630014036031 

470630014152 

470630014043 

470630014117 

470630014032 

470630014091 

450203005001001 

SPECIES 
COUNT 

3 

2 
26 

22 
1 

- 1 
o 
2 

20 

3 
8 

31 

47 

4 
3 
2 
8 

o 

9 
14 

o 
11 

2 
21 

18 

46 

9 

2 
3 

o 
1 

2 
10 

_ 0 

1 

2 

10 

1 

2 
1 

7 
4 

1 
8 

23 

1 

2 
12 

3 
4 

2 
4 

PUPAE 
COtJNT 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADUL T 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIELD "AME 

RC-GC-BIO-2 
RC-GC-BIO-2 
RC-GC-BIO-2 

RC-GC-BIO-2 
RC-GC-BIO-2 
RC-GC-BlO-2 
RC-GC-BIO-2 

RC-GC-BIO-2 
RC-GC-BIO-2 
RC-GC-BIO-Z 
RC-GC-BIO-2 
RC-GC-BIO-2 
RC-GC-BIO-2 
RC-GC-BIO-2 
RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BID-3 
RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BlO-3 

RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BIO-3 

RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BIO-3 

RC-G[-BIO-3 
RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-BIO-3 
RC-GC-310-3 
RC-GC-aIO-3 
RC-GC-BIO-3 
STC-BIO-1 
STc-aIO-l 
SIC-810-1 

STC-SIO-' 

srC-SIO-l 

SIC-BIO-1 

STC-BIO-l 

SIC-B[O-l 

STC-BIO-' 

SIC-B10-' 
STC-B[O-l 
ST(-BIO-1 
STC-SIO-l 

STC-810-' 
STC-SIO-l 
ST[-BIO-1 
ST[-BIO-1 
ST(-BIO-1 
STC-BIO-2 
ST(-810-2 
srC-810-2 
5T(-810-2 

STC-810-2 

REP GEAR DEN NUM 

A 

A 

8 

8 

C 

C 

A 

A 
C 

C 

C 

a 
o 
a 
a 
o 
a 
a 
o 
a 
a 
a 
a 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
D 

o 
H 

H 

H 

H 

H 

H 

P 
P 

P 

P 

P 

o 
o 
a 
o 
o 

2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
7 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 
2 28 

5 28 
5 28 
5 28 
5 28 
5 28 

SPECIES 

OERO OERO 
OERO FLA8ELLlGER 
OERO AU LOP HORUS 
PLANORBIOAE 
ANCYLlOAE 
CAENIS 
OXYETHIRA 
ACARINA 
CHIRONOMIOAE 
OUBIRAPHIA 
OUBIRAPHIA 
COENAGRIONIOAE 
LlBELLULIOAE 
OYTlSCIoAE 
TRIBELOS 
CHTRONOMUS 
PARATANYTARSUS 
TANYTARSUS 
CHIRONOMIOAE 
POLYPEDILUM ILLINOENSE 
OERO aERo 
ANCYLlOAE 
PLANORBIOAE 
PHYSELLA 
PELECYPOOA 

CN I RONOIHOAE 
OUBIRAPHIA 
STENELMIS 
ANCVRONYX VARIEGATA 

ELHIOAE 

Ll 8ELLULlOAE 
COENAGRIONIOAE 
AESHNIOAE 
SIAllS 
COR IXIOAE 

CUll ClDAE 
PHAENOPSECTRA 

OICROTENOIPES 
COENAGRION lDAE 
CORIXIOAE 
CHJRONOMUS 

TUBIFICIoAE IMM. ~/O 

DERO OERO 
ENCHYTRAE I DAE 

TUBIFICIDAE IMM. U 

DERO aERO 

TUBI FICIDAE IMM. \J 

DERO DERO 

TUBIFICIDAE IMM. U 
DERO DERO 

TU8lFICIOAE IMM. ~ 

NAlDIOAE 
TUBIFICIOAE IMM. ~/O 

POLYPEOILUM ILLINOEHSE 
TUBIFIClDAE lMM. ~ 

TUSIFICIOAE IMM_ ~/O 

CH[RONOMIDAE 
COENAGR ION 10AE 
PEL TODYTES 

COROUL! IOAE 

NAI S 

SPECIES CCXlE 

450203005006007 
450203005006002 
450203005006 A 
460108012 
460108011 
470604011002 
470628005005 
47021100 
470630014 
470623050002 
470623050002 
470606003 
470605004 
470623008 
470630014117 
470630014032 
470630014091 
470630014030 
470630014 
47063 001 4036031 
450203005006007 
460108011 
460108012 
460108013003 
4605 A 
470630014 
470623050002 
470623050001 
470623050009001 
470623050 
470605004 
470~06003 

470605001 
470627001001 
470621001 
470630009 
470630014152 
470630014043 
470606003 
470621001 
4706300 1 4032 
450203004 B 
450203005006007 
450203003 
450203004 A 
450203005006007 
450203004 • 
450203005006007 
'('50203004 A 

450203005006007 
450203004 A 
450203005 
450203004 B 
470630014036031 
450203004 A 

450203004 B 

470630014 
470606003 
470623006003 
470605006 
450203005008 

SPECIES 
COUNT 

16 
2 
4 

6 
8 

10 
2 
3 
o 
o 
1 
8 
2 
o 
2 

3 
4 

1 
7 
2 

9 

5 
o 
o 
o 
2 

6 

7 
7 

1 

2 
2 

3 
19 
3 

2 

3 
58 
5 

18 
1 

20 
3 
1 

9 

2 
1 

2 

5 
o 
B 
o 
5 

2 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
7 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 

ADULT 

COUNT 

a 
o 
o 
a 
o 
o 
o 
o 
o 
4 

o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
O· 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

a 
o 



IELD NAME 

810-2 
.10-2 

TC-.IO-2 
TC-810-2 
TC-8[0-2 
TC-8[0-2 
TC-8[0-2 
TC-8[0-2 
TC-8[0-2 
iC-8[0-2 
TC-8W-2 
TC-8[O-2 
TC-810-2 
1C-810-2 
TC-8[0-2 
TC-8[0-2 
TC-810-2 
TC-810-2 
TC-910-2 
TC-910-2 
TC-810-2 
TC-810-2 
TC-.IO-2 
TC-810-2 
TC-810-2 
TC-910-2 
TC-SIO-2 
---810-2 

810-2 
IC-810-2 
TC-610-2 
TC-910-2 
TC-910-2 
TC-910-2 
iC-810-2 
TC-8lO-2 
TC-810-2 
TC-8lO-2 
TC-810-2 
TC-810-2 
TC-810-2 
TC-810-2 
TC-8[0-2 
TC-810-2 
TC-910-2 
TC-810-2 
TC-610-3 
TC-610-3 
TC-BI0-3 
TC-81O-3 
TC-8[0-3 
TC-8[0-3 
TC-8[0-3 
TC-8[0-3 
TC-610-3 

-8 [0-3 
_ "-8lO-3 
TC-.1O-3 
iC-810-3 
;TC-8[0-3 
;TC-810-3 

REP GEAR DEN NUM 

A 

A 

A 

A 

9 

9 

9 
9 

9 

C 

C 

A 
A 

A 

A 
A 

9 

9 

B 

B 

B 

B 
9 

9 

9 

9 

9 

B 

8 

C 

C 

C 

C 

C 

C 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
H 

H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

P 

P 
P 

P 
P 

P 
P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

5 28 
5 28 
5 28 
5 28 
5 28 
5 28 
5 28 
5 28 
5 28 
5 28 
5 28 

1 

6 28 
6 28 
6 28 
6 28 
6 28 
6 28 
6 28 
6 28 
1 

6 28 
6 28 
6 28 
6 28 
6 28 
6 28 

SPECIES 

CERO 
ANCYlIOAE 
LIMNOORILUS HOFFMEISTERI 
TANYPOOINAE 
PARACHIRONOMUS 
ABLABESHY IA 
CERATOPQGONloAE 
TUBIFICloAE IMM. ~IO 

ASTACIOAE 
OICROTENOIPES 
POLYPEOILUM ILLINOENSE 
CHIRONOI410AE 
CORDULI IDAE 
DICROTENDIPES 
ABLABESMYIA 
ABLABESMYIA 
OICROTENDIPES 
DERO AULOPHORUS 
ANCYL IDAE 
DERO 
ABLABESMYIA 
OICROTEND[PES 
RHEOCRICOTOPUS 
ABlABESMY!A 
TU9IFICIDAE IMM_ ~ 

LUMBR I CULi DAE 
D[CROTENOIPES 
ABLABESMYIA 
TUBIFICIDAE IMM. ~IO 

TANYPDD 1 NAE 
PRISTINA LEIDYI 
PROClAOIUS 
PARACHIRONOMUS 
OICROTENDIPES 
COENAGRIONIDAE 
CHIRONOMIDAE 
LIMNOORILUS HOFFME[STERI 
OERO 
POLYPEOILUH IlllNOENSE 
HAtS COMMUNIS 
ASTACIDAE 
D!CROTENOIPES 
lARSIA 
CELINA 
LIMNOORILUS HOFFMEISTERl 
TU8IF[CIOAE IMM. ~IO 

CHIRONOMUS 
CA:ICOTOPUS BICINCTUS 
TUB[FICIDAE IMM. Y 
PROCLADIUS 
TUBIFICIDAE IMM. Y/o 
THIEHEMAHNIMYlA 
DICROTENDIPES 
NANOCLAD IUS 
ASTAClDAE 
SPHAER IIOAE 
CH I ROHOI410AE 
l!MNOORllUS HOFFMEISTERI 
ABLABESMYIA 
COENAGRIONIDAE 
CORDULIIDAE 

SPECIES COOE 

450203005006 
460108011 
450203004005001 
470630014 C 
470630014052 
470630014042 
470630010 
450203004 B 
470534093 
470630014043 
470630014036031 
470630014 
470605006 
470630014043 
470630014042 
470630014042 
470630014043 
450203005006 A 
460108011 
450203005006 
470630014042 
470630014043 
470630014110 
470630014042 
450203004 A 

450201001 
470630014043 
470630014042 
450203004 9 

470630014 C 
450203005005013 
470630014004 
470630014052 
470630014043 
470606003 
470630014 
450203004005001 
450203005006 
470630014036031 
450203005008003 
470534093 
470630014043 
470630014102 
470623008010 
450203004005001 
450203004 B 

470630014032 
470630014025004 
450203004 A 
470630014004 
450203004 8 

470630014119 
470630014043 
470630014044 
470534093 
460507046 A 
470630014 
450203004005001 
470630014042 
470606003 
470605006 

SPECIES 
COUNT 

3 
3 
2 
6 
2 
2 
4 

5 
2 

46 
11 
o 
1 

23 
3 
4 

28 
3 
2 

22 
3 

30 

1 

7 

40 

o 
4 
1 

_ 2 

7 
2 

1 

2 
6 

5 
6 

31 
1 

3 

o 
2 

3 
8 

1 

PUPAE 
COUNT 

a 
a 
a 
o 
o 
o 
o 
o 
o 
a 
a 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
a 
o 
o 
a 
a 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
a 



FIELD NAME 

5TC~SlO-3 

STC-SI0-3 

5TC-810-3 

STC-B[0-3 
STC-B[0-3 
5TC~S!O-3 

5TC-810-3 
STC-B[0-3 
5TC-810-3 

STC-B[0-3 
STC-B[0-3 
5TC-810-3 

STC-B[0-3 
5TC-810-3 
STC-B[0-3 
STC-B[0-3 
STC-B[0-3 
STC-B[0-3 
STC-B[0-3 
STC-B[0-3 
STC-B[0-3 
5TC-810-3 

STC-B[0-3 
5TC-81O-3 

5TC-810-3 

STC-B[0-3 
STC-B[O-3 
STC-B[0-3 
STC-B[O-4 
STC-B[O-4 
STC-B[0-4 
STC-BIO-4 

STC-B[0-4 
STC-810-4 

STC-810-4 

STC-810-4 
5TC-810-4 

STC-B[0-4 
STC-B[0-4 
STC-B[0-4 
STC-B[0-4 
STC-B[0-4 
STC-810-4 

STC-810-4 
STC-B[0-4 
STC-BI0-4 

STC-B[O-4 
STC-B[0-4 
STC-BIO-4 

STC-810-4 

STC-810-4 

STC-8iO-4 
STC-810-4 

5TC-810-4 

STC-B[0-4 
STC-B[0-4 
STC-810-4 

STC-B[0-4 
STC-B[0-4 
STC-B[0-4 
STC-B[0-4 

REP GEAR DEN NUM 

A 

A 

A 

A 
A 

A 

A 

A 
A 

A 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 
A 

A 

A 

B 
B 

B 

C 

C 

C 

C 

A 

A 

D 

D 

D 

P 
P 
P 

P 

P 
P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 
P 

P 

P 

P 
D 

D 

D 
D 

D 

D 

D 

D 
D 

D 

D 

D 

D 

D 

D 

D 

o 
o 
D 

o 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

P 

P 

6 28 
6 28 
6 28 

1 
1 

1 1 
1 • 

SPECIES 

POLYPED[LUH ILLINOENSE 
HYDROPHllIDAE 
PELTOOYTES 
TUB[F[CIDAE IMM_ ~/O 
TUB[FIC[DAE [MM_ ~ 

DERO 
SPHAERIIDAE 
HEMEROOROMIA 
CHIRONOM[DAE 
HYOROB[ [DAE 
PROCLAO [US 
DICROTEND[PES 
ABLABESMYlA 
CHIRONOMUS 
TUBIFICIDAE IMH_ ~ 

CHIRONOMINI 
D I CROTEND I PES 
ABLABESMY IA 
CHIRONOMUS 
SPHAERI lDAE 
TUB[FIC[DAE IMM_ ~/O 

LIMNOORILUS HOFFMEISTERI 
COLEOPTERA 
CH[RONOMUS 
POLYPEDILUM ILLINOENSE 
CH I RONOMIDAE 
DERO DIGtTATA 
LUMBRICUlIOAE 
PARACH I RONOMUS 
PROCLADlus 
CHIRONOMUS 
DICROTENDIPES 
POLYPEDILUM ILLINOENSE 
CERATOPOGONIDAE 
CORDUlI [DAE 
TROPISTERNUS 
LARSIA 
COENAGRIONIDAE 
ABLABESMYIA 
OERO FURCATA 
THIENEMANN[MYIA 
PELTOOYTES 
GASTROPOOA 
NAIDIDAE 
CHIRONOMINi 
lABRUND I N I A 
ASTAC [DAE 
CHIRONOM1DAE 
CHIRONOMINI 
lARSIA 
CHIRONOMIDAE 
O[CROTENO[PES 
CH[RONOM[OAE 
OERO 
D[CROTENO[PES 
CH[RONOMUS 
DICROTENO[PES 
POLYPEDILUM [LL[NOENSE 
lARSIA 
TUB[F[CIDAE IHH_ ~/O 

TUB[F[C[DAE IHH_ ~ 

SPECIES CODE 

470630014036031 
470623016 
470623006003 
450203004 B 
450203004 A 
450203005006 
460507046 A 
470630041004 
470630014 
460102013 
470630014004 
470630014043 
470630014042 
470630014032 
450203004 A 

47063001401 
470630014043 
470630014042 
470630014032 
460507046 A 
450203004 B 

450203004005001 
470623 
470630014032 
470630014036031 
470630014 
450203005006004 
450201001 
470630014052 
470630014004 
470630014032 
470630014043 
470630014036031 
470630010 
470605006 
470623016012 
470630014102 
470606003 
470630014042 
45020300500600B 
470630014119 
470623006003 
4601 
450203005 
47063001401 
470630014103 
470534093 
470630014 
47063001401 
470630014102 
470630014 
470630014043 
470630014 
450203005006 
470630014043 

470630014032 
470630014043 
470630014036031 
470630014102 
450203004 B 
450203004 A 

SPECIES 
COUNT 

33 
1 

3 
4 

1 

3 

o 
3 

3 

3 

1 
5 
2 

10 
3 
o 
1 

1 

3 
24 
12 
23 
13 

2 

o 
25 
B 
1 

2 
5 

o 

o 

o 
3 
o 

4 

2 
6 

B 
2 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 



IELO NAME 

-BI0-4 
.,>8ra~4 

TC-BI0-4 
TC-BI0-4 
TC-BI0-4 
TC-BIO-4 
TC-SIO-4 
TC-BI0-4 
TC-BIO-4 
TC-810-4 
TC-BIO-4 
TC-BI0-4 
TC-BIO-S 
TC-BIO-S 
TC-BIO-S 
TC-BIO-S 
TC-BIO-S 
TC-81O-S 
TC-BlO-5 

TC-BIO-S 
TC-BIO-S 
TC-810-S 
TC-BIO-S 
Te-810-5 

TC-BIO-S 
TC-BIO-S 
TC-BIO-S 
--BIO-S 
-BIO-S 

(C-BIO-S 
Te-810-5 

TC-BIO-S 
TC-BIO-S 
TC-BIO-S 
TC-8Io-S 
Te-BIO-S 
TC-BIo-S 
TC-Blo-S 
TC-BIO-S 
TC-BIO-S 
TC-BIO-S 
TC-BIO-S 
rC-BIO-S 
1C-BIO-S 
rC-BID-5 

1C-BIo-S 
rC-Bl0-5 

rC-BIO-5 
rC-Blo-5 

1C-BIo-5 
1C-BIO-5 
1C-BIO-S 
-C-BIO-S 
-C-810-S 
'S--oSfO-S 

-610-5 
C-810-5 
'C-810-5 
'C-810-S 
'C-BIO-5 
'C-81O-5 

REP GEAR OEN NUM 

8 

8 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 
A 

A 
A 

A 

A 

A 

A 

A 

A 

B 

8 

8 

8 

8 

8 

B 

B 
B 

B 

B 

B 

P 

P 

P 
P 

P 
P 

P 

P 

P 

P 

P 

P 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
H 

H 

H 

H 
H 

H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

SPECIES 

OICROfENOIPES 
PROClADIUS 
TUBIFICIOAE IMM. WIO 
TUBIFICIOAE IMM. W 
ILYODRILUS TEMPLETON I 
CERATOPOGONIOAE 
POlYPEDIlUM ILLINOENSE 
PROCLAOIUS 
LARSIA 
CHIRONOHUS 
OlCROTENOIPES 
CHIRONOHloAE 
PROCLAolUS 
ORTHOCLADIINAE 
ABLABESMYIA 

SPHAERIIOAE 
OERO 
LEPTOCER IOAE 
DUBIRAPHIA 
GOMPHIOAE 
COROULI 10AE 
HYOROPT ILl OAE 
DICROTENDIPES 
TU8lFICIOAE IMM. WIO 
CRYPTOTENOIPES 
TRl8ELOS 
ANCYLIOAE 
HYOR08110AE 
OECETIS 
PELTOOYTES 
PALAEMONETES PAlUDOSUS 
CHIRONDMIDAE 
LUKBR I CULlOAE 
TANYTARSUS 

ANCYLIDAE 

CYRNELLUS FRATERNUS 
CHIRONOHINI 
TANYTARSUS 

PROCLADIUS 
TRICLAOIOA 
TRIBELOS 
OICROTENOIPES 
GASTROPOOA 

POLYPEDILUM SCALAENUM 
POLYPEDILUM ILLIHOEHSE 
DINEUTUS 
ABLABESMYIA 
POLYPEDILUM FAlLAX 
PHAENOPSECTRA 

CHIRONOMINI 
TANYTARSUS 

LABRUND IN IA 

PHAENOPSECTRA 
CH[RONOMUS 

TRIBELOS 
PROClAD]US 
A8LABESMYIA 
POLYPEDILUM SCALAENUM 
TRICLADIDA 
COROULlIOAE 
COENAGRI0N]DAE 

SPEC! ES CODE 

470630014043 
470630014004 
450203004 8 
450203004 A 
450203004006002 
470630010 
470630014036031 
470630014004 
470630014102 
470630014032 
470630014043 
470630014 
470630014004 
470630014 8 
470630014042 
460507046 A 
450203005006 
470628012 
470623050002 
470605003 
470605006 
470628005 
470630014043 
450203004 B 
470630014143 
470630014117 
460108011 
460102013 
470628012004 
470623006003 
470534015003002 
470630014 
450201001 
470630014030 
460108011 
470628018005001 
47063001401 
470630014030 
470630014004 
350109 
470630014117 
470630014043 
4601 
470630014036038 
470630014036031 
470623010003 
470630014042 
470630014036003 
470630014152 

47063001401 
470630014030 
470630014103 
470630014152 
470630014032 
470630014117 
470630014004 
4706300;4042 
470630014036038 
350109 
470605006 
470606003 

SPECIES 
COUNT 

3 

1 

2 
4 

12 
3 

2 
5 
o 
3 

2 
27 

1 

7 
2 
3 

1 

9 

77 

1 

o 
2 

6 

1 

2 
1 
2 
3 

12 
10 
3 

2 

18 
3 

3 

1 
5 

3 

4 

3 
30 
23 

4 
1 

2 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

AOULT 
CCNJNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIELD NAME 

5TC-810-\ 
STC-310-5 
5TC-8[O-5 

5rc-s[O-5 

STC-SIO-5 
STC-BIO-\ 
STC-BIO-\ 
SrC-SIO-5 
STC-SIO-S 
5TC-BIO-\ 
5TC-BIO-\ 
SrC-gIO-S 
srC-BIO-S 
5TC-8ro-5 
STC-810-S 
51C-810-5 
STC-810-5 
STC-BIO-\ 
STC-BIO-\ 
STC-810-5 
src-slo-5 
5TC-BIO-\ 
srC-SIO-5 
srC-BIO-S 
srC-BIO-5 
5TC-8lD-\ 
5TC-BlD-\ 
5TC-B[0-\ 
STC-BIO-5 
STC-B[O-\ 
$TC-810-S 
5TC-BIO-\ 
5TC-BIO-\ 
STC-BIo-\ 
srC-BI0-5 
srC-SIO-5 
STc-aro-s 
STC-BIO-\ 
5TC-8(O-5 
STC-8[0-5 
5TC-BIO-S 

STC-B[0-5 
STC-BIO-S 
srC-Blo-5 
5rC-BIO-5 
STC-BIo-\ 
5TC-310-5 
5TC-SI0-5 
STC-B[0-5 
STC-B[0-5 
5T(-8(0-5 
srC-Blo-5 

STC-BIO-5 
STC-BIO-S 
STC-B[0-5 
5TC-B[0-\ 
5TC-B[0-\ 
STC-BIO-\ 
5TC-BIo-\ 
srC-810-5 
STC-B[0-5 

REP GEAR DEN NUM 

B 

B 

B 
B 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 
A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 
B 

B 

B 
B 

B 

B 

B 

B 

B 
B 

B 

B 

B 

B 

B 

B 

B 

B 

H 

H 

H 
H 

H 
H 

H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 
p 

p 

P 

P 

P 

P 
P 

P 

P 

P 
p 

SPECI ES 

HYDROS IIDAE 
CHIRONDMIDAE 
ANCYUDAE 
OERO 
01 CROTEND I PES 
POLYPEDILUM FALLAX 
PROCLADlUS 
ABLABESMY[A 
CAENI5 
POLYPEOILUM SCALAENUM 
DERO OERO 
POLYCENTROPOOIDAE 
TRIBELOS 
CHIRONOMIDAE 
TRICLADIDA 
GASTROPODA 
TANYrARSUS 
COE.NAGR ION IOAE 
PHAENOPSECTRA 
DICROTENOIPES 
POLYPEDILUM FALLAX 
ClAOOrANYTARSUS 
LABRUNDINIA 
CHIRONOMINI 
POLYPEDILUM ILLINOENSE 
AULOORILUS PIGUETI 
POLYPEO[LUM ILLINOENSE 
DERO CERa 
CLI NOTANYPUS 
PARALAUTERBORNIELLA 
TUBIFICIDAE IMM. ~/O 

ASlASESMYIA 
CHIRONOHUS 
PROClADIUS 
POLYPEDILUM SCALAENUH 
TRIBELDS 
HYDROBI [DAE 
SPHAER IIOAE 
TUBIFICIOAE IMM. ~ 
CHIRDNOHINI 
TANYrARSUS 
01 CROTEND I PES 
aERO AUlOPHORUS 
CGROUL! lOAE 
COENAGRIONIDAE 
HYDR08110AE 
COLLEMBOLA 
SPHAERIIOAE 
TRIBELOS 
TUBIFICIDAE 1MH. UfO 
TUBIFICIDAE [MM. W 
DERO 
CHIRONOHUS 
AULOOR!LUS PIGUETI 
D[CROTE"D[PES 
ABLABESMYlA 
PR[ST[NA AEDUISETA 
CHIRONOMIDAE 
PARAlAUTERBORNIELLA 
PROCLADIUS 
POlYPEDIlUH SCALAENUM 

SPECIES CooE 

460102013 
470630014 
460108011 
450203005006 
470630014043 
470630014036003 
470630014004 
470630014042 
470604011002 
470630014036038 
450203005006007 
470628018 
470630014117 
470630014 
350109 
4601 
470630014030 
470606003 
470630014152 
470630014043 
470630014036003 
470630014041 
470630014103 
47063001401 
470630014036031 
450203004008001 
470630014036031 
450203005006007 
470630014001 
470630014045 
450203004 B 
470630014042 
470630014032 
470630014004 
470630014036038 
470630014117 
460102013 
460507046 A 
450203004 A 
47063001401 
470630014030 
470630014043 
450203005006 A 

470605006 
470606003 
460102013 
470602 

460507046 A 

470630014117 
450203004 B 
450203004 A 
450203005006 
470630014032 
450203004008001 
470630014043 

470630014042 
450203005005003 
470630014 
470630014045 
470630014004 
470630014036038 

SPECIES 
COUNT 

13 
o 

10 
8 

• 2 

22 

22 
4 

1 
6 
o 

11 
57 
11 
2 
6 

8 

4 

2 
1 

4 

1 

2 
21 

2 

3 
1\ 
7 

9 
8 

54 
.4 

6 
3 

36 
6 

10 
19 

1 

3 

2 
11 
11 

PUPAE 
COONT 

o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
a 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 

AOULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 
o 
o 
o 
o 
a 
o 
o 
o 
o 



ELO NAME 

"BIO-5 
Bl0-5 

'C-BlD-5 
'C-BlD-5 
'C-BIO-5 
·C-BIO-5 
'C-BIO-5 
'C- B lD- 5 
·C-BIO-5 
·C- B 10-5 

'C- 8 10- 5 
·C- 8 [0- 5 

·C-Blo-5 

·C-8l0-5 

C-BI0-5 

C-BI0-5 
C-BIO-5 
C-BIO-5 
C-810-5 
C-810-5 
'C-SIO-5 
C-810-6 
C-BIO-6 
C-BIO-6 
(-810-6 

C-BIO-6 
C-BIO-6 
r:-810-6 

BIO-6 
"-BIO-6 
C-BIO-6 
C-BIO-6 
C-BIO-6 
(-BI0-6 
C-BIO-6 
C-BlD-6 
C-BI0-6 
C-BIO-6 
C-BlO-6 
(-BI0-6 

(-BI0-6 

C-BIO-6 
C-BIO-6 
C-810-6 

C-BlD-6 
C-BIO-6 
C-SIO-6 
C-810-6 
(-810-6 

(-8[0-6 

C-310-6 
C-BIO-6 
C-BIO-6 
(-810-6 

(-BlO-7 

B 10-7 
.-BI0-7 
C-BIO-7 
C-BI0-7 
C-BIO-7 
C-BIO-7 

REP GEAR DEN NUM 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 
P 

P 

P 

P 

P 

P 
P 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 

SPECIES 

OUBIRAPHIA 
ACARINA 
TANYTARSUS 
PLACOBDELLA PAPILLlfERA 
ABLABESMYIA 
DERO DERO 
AULOORILUS PIGUETI 
NAIS 
TRIBELOS 
TUBlflCIOAE IMM_ ~/O 
TUBI flCIOAE IMM_ ~ 

T ANYPOO I NAE 
CHIRONOMIOAE 
HYDROBIIDAE 
PlANORBIOAE 
TANYPUS 
SPHAERIIDAE 
01 CROTENO I PES 
CLAOOPELMA 
PROCLAO JUS 
POLYPEOILUM SCALAENUM 
ELMIOAE 
OERO OERO 
LUMBRICULIDAE 
STENOCH]RONDMUS 
TANYTARSUS 
POLYPEDILUM SCALAENUH 
POLYPEOILUM ILLINOENSE 
PAlAEMONETES PALUDOSUS 
TRICHOPTERA 
GASTROPOOA 
ABLABESMYIA 
LABRUND I N IA 
STENELMIS 
CENTROPTILUM 
CHIRONOMIOAE 
QXYETHIRA 
PELECYPOOA 
GOMPHIDAE 
PLANORBIOAE 
COENAGRIONIOAE 
HYDROS IlDAE 
ELMIOAE 
ASTACIOAE 
SAET I S 
LEPTOCER IDAE 
ARGIA 
DUBIRAPHIA 
ANCYRONYX VARIEGATA 
PROCLAOIUS 
(AENIS 
ANCYLlDAE 
NEMERTEA 
DiCROTENDIPES 
TANYTARSUS 
OICROTENOIPES 
BAETIS 
POLYPEDIlUM Ill[NOENSE 
HEMERODROMIA 

OERO DERO 

CH J RONOM I DAE 

SPECIES CODE 

470623050002 
47021100 
470630014030 
450205002002001 
470630014042 
450203005006007-
450203004008001 
450203005008 
470630014117 
450203004 B 
450203004 A 
470630014 C 
470630014 
460102013 
460108012 
470630014033 
460507046 A 
470630014043 
470630014159 
470630014004 
470630014036038 
470623050 
450203005006007 
450201001 
470630014029 
470630014030 
470630014036038 
470630014036031 
470534015003002 
470628 
4601 
470630014042 
470630014103 
470623050001 
470604002007 
470630014 
470628005005 
4605 A 
470605003 
460108012 
470606003 
460102013 
470623050 
470534093 
470604002006 
470628012 
470606003009 
470623050002 
470623050009001 
470630014004 
470604011002 
460i080i 1 

38 
470630014043 
470630014030 
470630014043 
470604002006 
470630014036031 
470630041004 
450203005006007 
4706J0014 

SPECIES 
CruNT 

1 

3 

2 

2 

10 
27 
22 

o 
6 

61 
2 
1 

7 
7 
o 
1 
2 
2 

16 
1 

2 

20 
1 

1 

3 

o 

o 
7 
3 

.4 

6 
11 

7 
2 

10 
2 
o 
1 

1 
2 

4 

9 

5 

1 
12 
2 

PUPAE 
COUNT 

o 
o 
o 
o 
a 
a 
a 
a 
o 
o 
a 
o 
1 

o 
o 
o 
o 
o 
o 
a 
o 
a 
a 
a 
a 
a 
a 
a 
o 
o 
a 
a 
a 
a 
a 
9 

a 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 
o 
3 

o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
2 
o 
a 
a 
o 
a 
a 
a 
a 
a 
o 
o 
a 
o 

o 
o 
o 
o 
o 
o 
a 
o 
o 
a 
o 
o 
o 



FIELD NAME 

STC-BIO-7 
STC-SIO-7 
STC-BIO-7 
STC-BIO-7 
STC-SIO-7 
STC-SIO-? 
STC-SIO-? 
SIC-SI0-7 
STC-BIO-7 
SIC-SI0-7 
STC-BIO-7 
STC-BIO-7 
STC-SIO-? 
STC-BIO-7 
SIC-SIO-7 
STC-BIO-7 
STC-810-7 
STC-81O-7 
STC-SIO-7 
STC-B[0-7 
STC-S[0-7 
STC-B 10-7 
STC-81O-7 
SIC-810-7 
src-sI0-7 
STC-BIo-7 
src-sI0-7 
STC-BIO-7 
srC-BIO-Rl 
STC-BIO-R1 
STC-BI0-R1 
SIC-81O-Rl 
SIC-BIO-Rl 
STC-BIO-R1 
srC-BIO-R' 

STC-BIO-Rl 
STC-BIO-R1 
src-BIO-Rl 

STC-BIO-Rl 
STC-BIO-Rl 
STC-BIO-Rl 
STC-BIO-R1 
STC-BIO-Rl 
STC-BIO-Rl 
STC-BIO-Rl 
src-Blo-R1 
src-slo-R1 
srC-Blo-R1 

srC-BIO-R1 
src-Slo-R; 
src-BIO-R", 

src-BIo-R", 

STC-BIO-R1 
STC-BIO-RI 
STC-a[D-R1 

STC-BIO-RI 
srC-S[0-R1 

SIC-BIO-Rl 
src-SIO-R1 

srC-BIO-R1 
SIC-BIO-RI 

REP GEAR OEN NUM 

A 

A 
A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 
A 

a 
D 

D 

D 
a 
D 

D 
D 

D 

D 

D 

D 
D 

D 

D 

D 

D 

D 
D 

a 
D 
a 
D 

D 

D 

D 

D 

D 

D 

D 

D 

a 
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 

1 

'I 

SPECI ES 

LUMBR I CUll DAE 
ANCYRONYX VARIEGATA 
ASIACIDAE 
PELECYPOOA 
TUBIFICIDAE IMH. WIO 
PALAEMONETES PALUDOSUS 
GASTROPOOA 
ELHIOAE 
ELMIDAE 
CDENAGRIDNIDAE 
CAL aPTERYX 
GOMPHIDAE 
POLYPEDILUM SCALAENUH 
OXYETHIRA 
CHEUMATOPSYCHE 
OECEllS 
LEPIOCER IDAE 
TRICLAD lOA 
STENONEMA 
DINEUTUS 
HYDROPHILIDAE 
HYDROPTlLI OAE 
1 ANYPDO I NAE 
TRIBELOS 
SIENOCHIRONOMUS 
TRICHOPTERA 
ABLABESMYlA 
CHIRONOMIOAE 
PHAENOPSECTRA 
STENELMIS 
CHIRONOMUS 
LYMNAEJDAE 
ANCYLIDAE 
PDLYPEDILUM ILLINDENSE 
COENAGR ION lOAE 
PLANORS IOAE 
CHIRONOMIDAE 
T IPULIDAE 
ASTACIDAE 
ASELLUS 
AULOORILUS PIGUETI 
COR DUll I DAE 
DUBIRAPHIA 
LUMBRICULIDAE 
AULOORILUS PlGUETI 
BOTHRIONEURUM VEJOOVSKYANUM 
TUB[FICIDAE IMM. \J 

LIMNOORILUS HOFFMEISTERI 
CH I RONOMIDAE 

DERD DERo 
D I CROTEND 1 PES 
lUBIFICIOAE IMM. WIO 
PLANORBIOAE 
ANCYLIOAE 
CoROUL I 10AE 
COLLE"BOLA 
ASELLUS 
NAIARSIA 
LASRUNDINIA 
N I LOI ANYPUS 
PHAENOPSECTRA 

SPEC] ES COOE 

450201001 
470623050009001 
470534093 
4605 A 
450203004 B 

470534015003002 
4601 
470623050 
470623050 
470606003 
470606001004 
470605003 
470630014036038 
470628005005 
470628004002 
470628012004 
470628012 
350109 
470604001004 
470623010003 
470623016 
470628005 
470630014 c 
470630014117 
470630014029 
470628 
470630014042 
470630014 
470630014152 
470623050001 
470630014032 
460108010 
460108011 
470630014036031 
470606003 
460108012 
470630014 
470630001 
470534093 
H0531015001 
450203004008001 
470605006 
'70623050002 
'50201001 
450203004008001 
450203004028001 
450203004 A 

450203004005001 
47063001l. 
450203005006007 
470630014043 
450203004 8 
460108012 
460108011 
470605006 

470602 
470531015001 
470630014098 
470630014103 
'70630014108 
,70630014152 

SPECIES 
COUNI 

1 

1 

3 

3 
3 
o 
4 
4 

2 

2 
3 
3 
8 
4 

1 

6 

2 
o 

o 
1 
2 
4 

2 
3 

o 

1 
3 
4 

17 
1 
8 

5 
2 

11 
1 
o 
2 

25 
3 
5 
2 
1 

1 
3 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
4 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADUL r 
COUNT 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



~ [ELO NAME 

~TC-BIO~Rl 

'-BIO-Rl 
~IC"BIO-Rl 

iTC-BIO-Rl 
)lC-BIO-Rl 
nC-BID-R1 

nC-BID-R1 

iTC-BIO-Rl 
iTC-BIO-R1 

iTC-BtD-Rl 
iTC-BIO-Rl 

)TC-BID-Rl 

iTC-B[o-Rl 
iTC-BIO-Rl 

iTC- B [Q-Rl 

;rC-BIO-R1 

'~C-BIO-l 

''NIC-BI0-1 

''NIC-SIO-' 

'~C-BIO-l 

'~C-BIO-l 

'\.IC-BI0-1 

'\.IC-BIO-1 
'~C-BIO-l 

'~C-BlO-l 

'~C-BIO-l 

'~C-BIO-l 

''..'C-BIO-' 

--BIO-l 
.-B[O-' 

'\.IC-BIO-' 

'\..IC- B to-, 

'~C-BIO-l 

'~C-BIO-l 

'~C- B 10-1 

'\.IC-BIO-' 
'~C-BlO-1 

'~C-BIO-l 

'I,.I[-BIO-l 

\.JC-BIO-1 
~C-BIO-l 

UC-BIO-' 

~C-BIO-l 

~C-BIO-l 

UC-Bto-' 
UC-Blo-, 

\.IC-BIO-' 
\.Ie-Blo-' 
\.IC-BIO-' 
I,JC-BIO~1 

~C-BlO-l 

\.IC-BlO-1 

\.Ie- B 10-' 

~C-BIO-l 

~C-BIO-l 

~-BIO-l 

-BlD-l 
~C-BIO-l 

\.IC-81O-1 

~C-BIO-l 

~C-BIO-l 

REP GEAR OEN NUM 

A 

B 

B 

B 

B 

B 

B 

B 

B 
C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 
A 

P 

P 
P 

P 
P 
P 

P 

P 

P 
P 

P 
P 
P 

P 
P 

P 

a 
a 
a 
a 
a 
o 
a 
a 
a 
a 
a 
a 
a 
a 
a 
o 
o 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 

H 

1 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 

3 28 
3 28 
3 28 

3 28 
3 28 
3 28 
3 28 

3 28 
3 28 
3 28 
3 28 

3 28 
3 28 
3 28 
3 28 

102 186 
1 • 1 

102 186 
102 186 
102 186 

1 
1 

102 186 

102 186 

102 186 

102 186 

102 186 

1 
102 186 

102 186 

1 

SPECIES 

SPHAER II aAE 
OXYETHlRA 
ILYODRILUS TEMPLETONI 
aUBIRAPHIA 
TUBlfIClaAE IMM. ~ 

AULOORILUS PIGUETI 
LIMNODRILUS HOFFMEISTER I 
TUBIFIClaAE IMM. ~/O 

DICROTENaIPES 
TUBIFICIOAE IMM. ~/O 
NEMATODA 
COENAGR IONlOAE 
AULODRILUS PIGUETI 
LIMNODRILUS HOFFMEISTERI 
TUBIFICIDAE IMM_ \.J 

LUMBR r CULlDAE 
ANCYROHYX VARIEGATA 
aUBIRAPHIA 
ANCYRONYX VARIEGATA 
STENELMIS 
STENELMIS 
ELMlOAE 
CAENIS 
STENACRON 
PELECYPODA 
CERATOPOGONIOAE 
PSYCHOOIOAE 
HYDROSllOAE 
ANCYLlaAE 
ASELLUS 
TRICLAOIDA 
GLOSSl PHON II OAE 
CRANGONYX 
BELOSTOMATlaAE 
TRIBELOS 
DICROTENalPES 
STENOCHIRONOMUS 
POLYPEOILUM SCALAENUM 
CHI RONOHDH 
ABLABESMYiA 
POLYPEalLUM ILLINOENSE 
OERO DERO 
OERO AULOPHORUS 
PHAENOPSECTRA 
OERO DERO 
CRiCOTOPUS BICiNCTUS 
POLYPEDILUM FALLAX 
CHIRONOMUS 
HEMERODROMiA 
HYDROS! IDAE 
CH[RQNOMIN[ 

ABLA8ESMYIA 
PENTANEURA 

TRIBELOS 
STENACRON 
POLYPEDILUM ILLINOENSE 
CHIRONOMlaAE 
PARATANYTARSUS 
ANCYlIOAE 

DICROTENOIPES 
GLOSSIPHONIIDAE 

SPECIES CODE 

460507046 A 
470628005005 
450203004006002 

470623050002 
450203004 A 

450203004008001 
450203004005001 

450203004 B 

470630014043 
450203004 B 

4301 

470606003 
450203004008001 
450203004005001 
450203004 A 

450201001 
470623050009001 
470623050002 
470623050009001 
470623050001 
470623050001 

470623050 
470604011002 
470604001017 

4605 A 
470630010 
470630003 
460102013 
460108011 
470531015001 
350109 
450205002 
470532057001 
470621005 
470630014117 

470630014043 
470630014029 
470630014036038 
47063001401 

470630014042 
470630014036031 

450203005006007 
450203005006 A 

470630014152 
450203005006007 
470630014025004 
470630014036003 
470630014032 
470630041004 
460102013 
47063001401 
470630014042 
470630014054 

4706]0014117 

470604001017 

470630014036031 

470630014 

4706J0014091 

460108011 

4706J0014043 
450105002 

SPECIES 
COUNT 

13 

4 

5 

22 
1 

25 

4 

.26 
o 

1 

3 
o 
9 
5 
2 
4 

9 

23 

10 

5 
1 
3 

.2 

1 

3 

1 
51 

2 

6 
10 

1 

2 
1 

3 
7 
2 

o 

81 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
8 

o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIELD NAME 

i'I,JC-8IO-' 

YYC-BIO-1 
YYC-BIO-1 
rYe-BID-' 
YYC-BIO-1 
'(we-SlOp, 

YYC-BIO-1 
rYe-Bl0-l 

YYe-BID-' 

'1'\.1[-810-' 

YYC-BIO-1 
YW'C-BIO-' 
YYC-BIO-1 
YYC-BIO-1 
YYC-BIO-1 
YYC-BIO-1 
Y\.Ie - B lO-' 

Y\.Ie-s[o-' 
l'IJC-BIO-' 
'1I.JC-BlO-1 

YI.JC-810-1 
Y~C-BIO-1 

Y~C-BIO-1 

'1'1,.)[-810-1 

Y\.IC-BI0-1 

'1'I.JC-810-' 
Y~C-BlO-1 

Y~C-BIO-1 

YYC-BIO-1 
Yl.le-BIO-' 

YYC-BIO-1 
Y\JC-BIO-' 

YU(-BIO-' 
YUG-BID-' 

Y\"/(-SI0-' 

yI,JC-BIO-' 
yye-BIO-' 
Y~C-BIO-1 

YYC-BIO-1 
Y~C-BIO-1 

YYC-BIO-1 
VYC-BIO-1 
Y\.IC - B lO-' 

YYC-BlO-1 
YYC-BIO-1 
'1'\.lC-8[0-' 
Y~C-BIO-1 

'1'1,.,1(-810-' 

Y\..ie-BID-' 
Y\..IC-BIO-' 

YYC-BIO-1 
'1'\.1[-810-' 

YYC-BIO-1 
yI,.lC-BIO-' 

Y\!f_-BIO-1 
YYC:BIO-1 
YYC-BIO-1 
YIJC-BIO-' 
n/C-SIO-' 

YYC-BIO-1 
'(\.Je-BIO-' 

REP GEAR DEN NUM 

A 

A 

A 

A 

A 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

8 

8 

8 

8 

8 

S 

B 

B 
B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 

H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 
H 

H 
H 

H 

H 

H 

H 

H 

H 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

102 186 
102 186 

101 152 
101 152 

101 152 
1 

101 152 

101 152 

101 152 
101 152 

1 

102 195 

102 195 
1 

102 195 
1 

102 195 
102 195 

102 195 
102 195 
102 195 
102 195 
102 195 
102" 195 

1 

SPECI ES 

CRYPTOCHIRONOMUS 
TANYTARSUS 
ANCYRONYX VARIEGATA 
CAENIS 
COENAGRIONIOAE 
aERO DERa 
TUSIFICIOAE IMM. Y/O 
CHIRONOHUS 
TRIBELOS 
ANCYRONY~ VARIEGATA 
TANYTARSUS 
STENACRQN 
OICROTENDIPES 
CAENIS 
HyoROS Ii0AE 
01 NEUTUS 
ABLABESMYlA 
GAMMARiOAE 
GLOSSIPHONlloAE 
COENAGR I ON IOAE 
AESHNIDAE 
TRICLAolOA 
HEMERODROHIA 
CHIRONOHloAE 
POlYPEDILUM SCALAENUM 
POLYPEolLUM FALlAX 
PLANORS I oAE 
CHIRONOMIDAE 
ANCYRONYX VARIEGATA 
SiENACRON 
PHAENOPSECTRA 
CAENIS 
TANYTARSUS 

COENAGRIONIOAE 
POLYPEDILUM SCALAEHIUM 
TRICLAolOA 
olCROTENOIPES 
TRISElOS 
OINEUTUS 
CHIRONOMINi 
ABLABESMYIA 
POLYPEOILUM FALLAX 
POLYPEOILUM ILLINOENSE 
ENOOCH I RONOMUS 
PARALAUTERSORNIELLA 
SLAVINA APPENOlCULATA 
DERo AULOPHORUS 
DERO DERO 

TUB] FICIOAE IMM. \.I 

HEMERODROMIA 

HYDROSIIDAE 

CHiRONOMiDAE 

CERATOPOGONIDAE 

HYDRaS 11 DAE 

PELECYPODA 

CAENIS 

ASELLUS 

PHYLOCENTROPUS 

DROMOGOMPHUS 

UNIONIOAE 
LUMBRICUllDAE 

SPECIES CODE 

470630014035 
470630014030 
470623050009001 
470604011002 
470606003 
450203005006007 
450203004 B 
470630014032 
470630014117 
470623050009001 
470630014030 
470604001017 
470630014043 
470604011002 
460102013 
470623010003 
470630014042 
470532021 
450205002 
470606003 
470605001 
350109 
470630041004 
470630014 
470630014036038 
470630014036003 
460108012 
470630014 
470623050009001 
470604001017 
470630014152 
470"604011002 
470630014030 
470606003 
470630014036038 
350109 
470630014043 
470630014117 
470623010003 
47063001401 
470630014042 
470630014036003 
470630014036031 
470630014086 
470630014045 
450203005001001 
450203005006 A 
450203005006007 
450203004 A 
470630041004 
460102013 
470630014 
470630010 
460102013 
4605 A 
470604011002 
470531015001 
470628018006 
470605003005 
460504002 
450201001 

SPECIES 
COUNT 

1 

5 
2 
5 

3 
7 
1 

2 
o 
1 
7 

90 
5 
2 

3 

4 

1 

4 
2 
o 
1 

3 

o 
o 
6 
2 
5 
5 

3 

2 
79 
2 

1 
5 
1 

2 

7 

4 

10 
o 
6 
2 

17 

10 

1 
3 
5 

PUPAE 
COJNT 

o 
0" 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
o 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
c 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

u 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 



I ElO NAME 

-81 0-1 
0-810-1 

'C-810-1 
'C-810-1 
,JC-BIO-' 

,JC-BIO-1 

,JC-BIO-l 

./c-Sto-' 
,.IC-B[O-' 
,.IC- 3. to-' 
IC-BIO-l 
.,rC-BIO-l 

.,rC-BIO-' 

IC-SIO-l 
IC-810-1 
<C-810-1 
IC-810-1 
IC-810-1 
IC-810-1 
IC-810-1 
JC-Sto-1 

JC-8[0-1 

IC-810-1 
IC-810-1 
JC-Sto-' 

JC-Sto-' 
JC-BIO-' 

'r:- B J 0-' 
-810-1 

IC-BlD-' 
IC-810-1 
JC-BJO-' 

IC-810-1 
JC-BIO-' 
IC-810-1 
IC-810-1 
IC-810-1 
IC-8ID-l 
IC-81O-1 
IC-81O-2 
IC-810-2 

IC-810-2 

IC-810-2 

IC-810-2 
IC-810-2 

IC-SID-2 

IC-810-2 

IC-810-2 
IC-310-2 

IC-810-2 

IC-310-2 

IC-810-2 

IC-SI0-2 

IC-81D-2 

le-810-2 
-810-2 

.,.> 81 0- 2 

le-BI0-2 
IC-810-2 
le-810-2 
IC-810-2 

REP GEAR DEN NUH 

A 

A 
A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 
B 

B 
B 

8 

B 

8 

8 

8 

8 

8 

8 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

P 

P 

P 
P 

P 
P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 
P 

P 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
D 

D 

D 
D 

D 

D 

1 

1 

3 2B 
3 28 

3 2B 
3 2B 

3 2B 
3 2B 

3 2B 
3 2B 

3 2B 
3 2B 

3 2B 
3 28 
3 2B 

3 2B 
3 2B 

3 2B 

3 28 

3 28 

3 28 
3 28 

3 28 
3 2B 

SPECIES 

NAIOIOAE 
MICROTENOIPES 
THIENEMANNIMYIA 
OICROTENOIPES 
STENElMIS 
LIMNOORILUS HOFFMEISTERI 
TU81FICIOAE IMM_ ~/O 

POlYPEDIlUH SCALAEHUM 
CRYPTOCHI ROHOHUS 
TUBIFICIOAE IHH. ~ 

TRIBELOS 
PARACLAOOPELMA 
CHJRONOMIN[ 
TANYTARSUS 
CHIRONOMIDAE 
STENELMIS 
CRYPTOCHIRONOMUS 
UNIONIOAE 
CERATOPOGONIDAE 
POLYPEOILUM SCALAENUH 
TU81FICIOAE IMM_ ~ 

LIMNODRILUS HOFFMEISTERI 
TU81FICIOAE IMM_ ~/O 

PHYLOCENTROPUS 
LUM8RICULlOAE 
PELECYPODA 
TU81FICIDAE IMM_ ~ 

TU81FICIDAE IMM_ ~/O 

TANYPOOINAE 
CHIRONOMUS 
TRIBELOS 
POLYPEDILUH SCAlAENUH 
LUMBR I CULlDAE 
UNIONIOAE 
PELECYPODA 
PLANORBIDAE 
CERATOPOGDNIOAE 
HEXATOMA 
HEMEROOROHIA 
HYDROPHJllOAE 
ElMIDAE 
DUB I RAPH IA 

CAENIS 
8ELOSTOMATIOAE 
STENELM I S 

ANCYRONYX VARIEGATA 
OECETIS 
CHIRONOMIDAE 
STENACRON 
COENAGRIONtOAE 
CALOPTERYX 
Ll BELLUL IDAE 
GOMPH IOAE 
80YERIA 
ANCYLlOAE 
PELECYPODA 
PALAEMONETES PALUDOSUS 
PLANORBIDAE 
PHYSELLA 

HYDROSIIOAE 
ASELLUS 

SPECIES eOOE 

4S0203D05 

47063D014027 

470630014119 

4 7D63 00 14043 

470623050001 

450203004005001 

450203004 8 
470630014036038 

470630014035 

450203004 A 
470630014117 

470630014151 
47063001401 

470630014030 

470630014 

470623050001 

470630014035 

460504002 

470630010 

470630014036038 

450203004 A 

450203004005001 

450203004 8 
47062B018006 

450201001 

4605 A 
450203004 A 

450203004 8 

470630014 C 

470630014032 

470630014117 

470630014036038 

450201001 

460504002 

4605 A 
460108012 

470630010 
470630001038 

470630041004 

470623016 

470623050 

470623050002 
470604011002 

470621005 

470623050001 

470623050009001 

470628012004 

470630014 
470604001017 

470606003 

470606001004 

470605004 

470605003 
470605001007 

460108011 

4605 A 
470534015003002 

460108012 

460108013003 

460102013 

470531015001 

SPECIES 
COUNT 

10 
1 

53 
16 

1 
2 
2 

o 
o 
2 
1 

3 
6 

1 

2 

4 

10 

2 

3 

6 
7 

1 
51 

2 

_ 1 

o 
5 

o 

1 

o 
2 

6 

o 
4 

16 

2 

4 
6 

1 
7 

2 
6 
4 

5 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 

o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIELD NAME 

YUC~BlO'2 

Y\.IC~B[O·2 

Y~C-BI0-2 

Y~C-BI0-2 

Y~C-BI0-2 

Y\.Ie-810-2 
'1'Ye-BIO-2 
Y~C-BIO-2 

nole-BID-Z 

YI"IC-810-2 
YYC-810-2 

Y~C-BI0-2 

Y~C-BI0-2 

YI,JC-8[0-2 

'fUG-810-2 
Y~C-BI0-2 

Y~C-BI0-2 

'I'I,JC-810-2 
'1'1,,1[-810-2 

Y~C-BIO-2 

rye-BID-2 
Y~C-BIO-2 

Yl,.Je-SIO-2 
Y~C-BIO-2 

Y~C-BIO-2 

YUe-BIO-2 
Y\JC-BIO-2 
Y~C-BIO-2 

Y~C-BIO-2 

Y~C-BIO-2 

Y'w'C-BIO-2 

Y~C-BI0-2 

Y~C-BI0-2 

Y~C-BI0-2 

Y~C-BI0-2 

Y~C-BI0-2 

Y~C-BIO-2 

YUe-SIO-2 

Y~C-BIO-2 

Y~C-BIO-2 

YiJC-BIO-2 

yYe-BID-2 
YI.JC-BID-Z 
Y\..Ie-810-2 
Y\.Je-810-2 
,(\.Ie-810-2 
'(UC-8[O-2 

'tue-BID-2 
YWe-BID-2 

Y~C-BI0-2 

• '(YC-810-2 

rUC-BID-2 
Y~C-BI0-2 

Y\.le-BID-2 
Y~C-BI0-2 

Y~C-BIO-2 

Y~C-BIO-2 

Y\.JC-BIO-2 

Y~C-BIO-2 

Y~C-BI0-2 

Y~C-BI0-2 

REP GEAR DEN NUH 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 
A 
B 

B 

B 

B 

B 

B 

B 
B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 
H 

H 
H 
H 

H 

H 

H 

H 

H 

H 

H 
H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 

H 

H 

3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 

103 162 
103 162 

103 162 
1 

103 162 
103 162 
103 162 
103 162 

1 

103 162 
1 1 

103 162 
103 162 

102 180 
1 

102 180 
1 

102 180 
1 

1 

102 180 

102 180 
1 

102 180 
102 180 

1 1 

SPECIES 

TR I CLAD IDA 
ACARINA 
OEROVATELLUS 
POLYPEOILUH ILLINOENSE 
OICROTENOIPES 
TANYTARSUS 
STEIIOCH I RONOMUS 
STELECHOHYIA 
CHIRONOMINI 
PHAENOPSECTRA 
POLYPEOILUH SCALAENUH 
ABLABESHYIA 
ELHIOAE 
STENELMIS 
POLYCENTROPUS 
POLYPEOILUH FALLAX 
ABLABESMYIA 
ARGIA 
PHAENopseCTRA 
STENACRON 
POLYPEOILUM SCALAENUM 
OICROTENOIPES 
TRISELOS 
POLYPEOILUH ILLINOENSE 
CAENIS 
TRICLAOIDA 

TANYTARsuS 

CHIRONOHIOAE 
CHIRONOMINI 
LASRUNOINIA 
OERO OERO 
aERO AULOPHORUS 
NAIOIDAE 
OICROTENOIPES 
PLANORS IDAE 
TANYTARSUS 
STENELHI S 
TRIBELOS 
NAIOIOAE 
PARALEPTOPHLESIA 
OERO OERO 
STENACRON 
CHIRONOHINI 
LlSELLULIOAE 
ABLABESMYIA 
COENAGRIONIDAE 
CHIRONOMIOAE 
LABRUND DBA 
POLYPEOILUM FALLAX 
aERO AULDPHORUS 
ARGIA 
TRIClADIDA 
CERA TOPOGON I OAE 
aERO CERO 
ANcn 10AE 
CHIRONOHIOAE 
PARALEPTOPHLESIA 
ABlABESMYlA 
lABRUNDINIA 
STENACRON 
POLYPEOILUM FALLAX 

SPECIES COOE 

350109 
47021100 
470623008014 
470630014036031 
470630014043 
470630014030 
470630014029 
470630014165 
47063001401 
470630014152 
470630014036038 
470630014042 
470623050 
470623050001 
470628018002 
470630014036003 
470630014042 
470606003009 
470630014152 
470604001017 
470630014036038 
470630014043 
470630014117 
470630014036031 
470604011002 
350109 
470630014030 
470630014 
47063001401 
470630014103 
450203005006007 
450203005006 A 
450203005 
470630014043 
460108012 
470630014030 
470623050001 
470630014117 
450203005 
470604002009 
450203005006007 
470604001017 
47063001401 
470605004 
470630014042 
470606003 
470630014 
470630014103 
470630014036003 
450203005006 ~ 

470606003009 
350109 
470630010 
450203005006007 
460108011 
470630014 
470604002009 
470630014042 
470630014103 
470604001017 
470630014036003 

SPECIES 
COUNT 

2 

8 

2 

1 

3 
1 

5 
5 

3 

1 
2 
2 

n 
6 

3 
2 

6 

o 
2 
2 

2 

1 

49 

25 
o 
9 

2 
6 
6 
2 
4 

9 
1 

o 
2 
6 
1 

8 
1 

o 
2 
5 

8 

5 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
4 

o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



FIELD NAME 

:-§10-2 
JC~BJO-2 

YI,JC-BI0~2 

Y~C-BID-2 

Y~C-BIO-2 

Y~C-BI0-2 

YUC-SIO-2 

YUC-SIO~2 

YI.JC-SIQ-2 

Y\.JC-810-2 
'(\.JC-BIO-2 

YI,.jC-6!O-2 
Y\.IC-BIO~2 

Y~C-BIO-2 

Y~C-alO-2 

Y~C-BIO-2 

Y~C-BIO-2 

Y~C-BIO-2 

nJC-BIO~2 

1I.JC-SID~2 

n.,rc -S I O~ 2 
n.JC - B I 0- 2 

Y~C-BID-2 

y~e-BIO-2 

(~C-BIO-2 

(~e-BIO-2 

(~e-BIO-2 

'IC-SI0-2 

;-B 10-2 
(I,.,IC-SIO-2 

ruc -S I 0- 2 
(I.JC-BtO-2 

(I.IC-S[0-2 

rUC-B[0~2 

(UC-BIQ-2 

'UC-8[0-2 

'~c-alO-2 

'~C-BIO-2 

'~e-BIO-2 

'~C-BIO-2 

'~C-BIO-2 

'~C-BIO-2 

'UC-6[0-2 

'UC-B[0-2 

'U[-B[0-2 

'U[-8[0-2 

'1,.,1[-810-2 

'1..'[-8[0-2 

'\.1[-8[0-2 

'~C-BIO-2 

'WC-BIO-2 
'we-BID-2 
\JC-B I 0- 2 

~C-BIO-2 

l.jC-BIO~2 

:- B 10-2 
,"C-310-2 
UC-BIO-2 
UC-BIO-2 
~C-BI0-2 

UC-8[0-2 

REP GEAR DEN NUM 

C 

C 

C 

C 

C 
C 

C 

C 

C 

C 

C 

C 

C 

A 

A 
A 
A 

A 

A 

A 
A 
A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

B 

B 

B 

B 

a 
8 

8 

B 

B 

B 

B 

H 
H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 
P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 
P 

P 
P 
P 

P 

P 

P 

P 
P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

SPECI ES 

ARGIA 
CH I RONOMUS 
TANYTARSUS 
PHAEHOPSECTRA 
OICROTEHOIPES 
TRICLADIDA 
Ll8ELLULlOAE 
TRI8ELOS 
CAENIS 
PROCLAO IUS 
PARACHI RONOMUS 
POLYPEDILUH SCALAENUM 
CHIRONOMINI 
CHI ROH<><IDAE 
ARGIA 
D I CROTENO I PES 
PHYLOCENTROPUS 
LUMBRICULlOAE 
HEMATODA 
TR[BELOS 
LIMNODRILUS HOFFMEISTERI 
HEMERTEA 
PLEUROCER IDAE 
UNIONIOAE 

TRICLAOIOA 
CAENlS 
PLANORBIDAE 
THIENEMANNIHYIA 
PELECYPODA 
OROMOGOMPHUS 
HYDROS I ICAE 

CHIRONOMINI 
POLYPEOILUH SCALAENUM 
PARALAUTERBORNIELLA 
TANYTARSUS 
CH I RO""OM IDAE 
TANYPODINAE 
TUBIFICIOAE IHM. W 
TU81flCIDAE IHH. WID 
CERATOPOGONIDAE 
SIALlS 
LEPTOCERIOAE 
PSYCHOHYIA FLAVIDA 
POLYCENTROPOOIOAE 
DUBIRAPHIA 
STENELMIS 
ABLABESMYlA 
STENELMIS 
ELM IDAE 

DUBtRAPHIA 

H'EMERODROM I A 

MKYlfDAE 

CERATOPOGON 1 CAE 

PLANOR81DAE 
HYDROS I I DAE 

PELECYPODA 
PHYLOCENTROPUS 
LEPTOCERIOAE 
SIALlS 
LUMBRICULICAE 

TU81FICIOAE IMM. 1..'/0 

SPECIES COOE 

470606003009 
470630014032 
470630014030 

470630014152 
470630014043 
350109 
470605004 
470630014117 
4706(1401 1002 
470630014004 
470630014052 

470630014036038 
47063001401 
470630014 
4706(16003009 

470630014043 
470628018006 

450201001 
4301 

470630014117 
450203004005001 

38 
460102040 

460504002 
350109 
470604011002 
460108012 

470630014119 

4605 A 
4706(15003005 

460102013 
47063001401 
470630014036038 
470630014045 
470630014030 

470630014 
470630014 C 

450203004 A 
450203004 B 
470630010 
470627001001 
470628012 
470628003001001 
470628018 
470623050002 
470623050001 
470630014042 
470623050001 
470623050 
470623050002 

470630041004 

460108011 

470630010 
460108012 
460102013 

4605 A 

470628018006 
470628012 
470627001001 

450201001 
450203004 B 

SPECIES 
COUNT 

17 

3 
45 

1 

18 

8 

1 
2 
2 

1 
2 
1 

4 
4 

1 

8 

1 

3 

22 

6 

3 
12 
3 
4 

2 

1 

15 
2 

2 

7 
12 

4 

1 

2 
2 
2 
8 
6 

5 
5 

1 

2 
3 

17 

PUPAE 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
D 

o 
a 
a 
a 
o 
o 
o 
o 



FIELD NAME 

Y\,IC 4BI042 
Y"C-BIO-Z 
Y"C-BI0-2 
YUC-sto 4 2 
Y"C-BIO-Z 
Y"C-BI0-2 
Y"C-BIO-Z 
Y"C-BIO-Z 
Y"C-BIO-Z 
Y"C-BIO-Z 
Y"C-BIO-Z 
Y"C-BIO-Z 
Y"C-810-Z 
Y"C-810-Z 
Y"C-810-Z 
Y"C-810-Z 
Y"C-810-Z 
Y"C-810-Z 
Y"C-810-Z 
Y\,IC4SIO-2 
Y"C-BIO-Z 
Y"C-BIO-Z 
Y"C-BIO-Z 
Y"C-BIO-Z 
Y"C-BIO-Z 
Y"C-BlO-2 
Y"C-810-2 
Y"C-BI0-2 
Y"C-BI0-2 
YUC-S[O~2 

Y"C-BI0-2 
Y"C-BI0-2 
Y\,IC~BIO-2 

Y"C-BI0-2 
Y"C-BI0-2 
Y"C-BI0-2 
Y"C-BIO-2 
Y~C-810-2 

Y"C-BI0-2 
Y"C-BI0-2 
Y"C-810-2 
Y"C-810-2 
Y"C-810-2 
Y'WC~BI04R1 

Y\,IC-310-R1 
'I'\,IC-BIO~R' 

'I'UC"B[O~R1 

YUC"BID~Rl 

Y~C-BI04Rl 

Y"C-BIO-R1 
Y'.c-8Io-R1 
Y\.IC-BID-R1 
Y\,IC-BIO"R1 
Y"C-810-R1 
YI<C-BI0-R1 
Y"C-810-R1 
Y~C-BIO-R1 

YUC-BIO-R1 
Y\.IC-BI04R1 
Y\.JC~al0-Rl 

Y\,lC 4 BIO-Rl 

REP GEAR DEN NUM 

, 
B 
B 

B 

B 

8 

B 
B 

8 

B 

B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

P 

P 
P 
P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 
P 

P 

P 
P 

P 

P 

P 

P 
P 
P 

P 

P 

P 

P 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 

3 28 
3 28 
3 28 
3 28 
3 28 
3 Z8 
3 Z8 
3 Z8 
3 Z8 
3 Z8 
3 28 
3 Z8 
3 28 
3 28 
3 28 
3 28 
3 28 
3 28 

SPECIES 

UNIONIDAE 
NAIOIoAE 
ABLABESMYlA 
LIMNODRILUS HOFFMEISTERI 
MICROTENolPES 
DICROTENDIPES 
PROCLAolUS 
CHIRONOMINI 
TRIBELOS 
POLYPEOILUM SCALAENUM 
CRYPTOCHIRONOMUS 
TANYTARSUS 
HYoRO'lloAE 
PLANORBIDAE 
PELECYPOOA 
SIALIS 
TANYTARSUS 
STENELMI S 
TRICLAOIoA 
CAENIS 
PHYlOCENTROPUS 
ASELLUS 
CHIRONOMIOAE 
oROMOGOMPHUS 
UNIONIOAE 
ERPOBoELLloAE 
GAMHARloAE 
NEHERTEA 
POLYPEolLUM SCALAENUM 
ABLABESMYIA 
TANYPOOINAE 
LIMNOORILUS HOFFMEISTERI 
PARACHI RONOHUS 
TRI8ELOS 
LABRUNDINIA 
olCROTENolPES 
PROCLAOIUS 
CRYPTOCHIRONOMUS 
HI CROTENo I PES 
CERATOPOGONIOAE 
ANCYRONYX VARIEGATA 
DUBI RAPH tA 
TUBIFICIoAE IMM. "/0 

DUSIRAPHIA 
PROGOMPHUS 
CYRNELLUS FRATERNUS 
CERATOPOGONIDAE 
POLYPED1LUM SCALAENUM 
HEMERODROM I A 
ELMIDAE 

STENONEMA 
ANC'I'RONYX VARIEGATA 
PH'I'SELLA 
STEHELHIS 
AHCYLloAE 
CLAoOT ANYT ARSUS 
DUSIRAPH[A 
STENELMIS 
TANYTARSUS 
STENOCHIRDNOMUS 
HYDR0811DAE 

SPECIES CODE 

46050400Z 
450Z03005 
470630014042 
450203004005001 
470630014027 
470630014043 
470630014004 
47063001401 
470630014117 
470630014036038 
470630014035 
470630014030 
460102013 
46010~012 

4605 A 
470627001001 
470630014030 
470623050001 
350109 
470604011002 
470628018006 
470531015001 
470630014 
470605003005 
46050400Z 
450205006 
470532021 
38 
470630014036038 
470630014042 
470630014 c 
450203004005001 
470630014052 
470630014 117 
470630014103 
470630014043 
470630014004 
470630014035 
470630014027 
470630010 
470623050009001 
470623050002 
450203004 8 
470623050002 
470605003003 
470628018005001 
470630010 
470630014036038 
470630041004 
470623050 
470604001004 
470623050009001 
460108013003 
470623050001 
460108011 
4706J0014041 
47062J050002 
47062J050001 
4706J0014030 
470630014029 
460102013 

SPEC I ES 
COUNT 

J 
1 

7 
2 
2 
8 

1 

5 

10 
1 

2 

3 
10 
. 1 

1 

6 

1 

J 
o 
1 
3 

9 
1 

1 

5 
1 

3 

5 
1 
Z 

. 1 

12 

Z7 
2 

o 
6 

o 

18 
26 
2 
o 
o 
Z 

PUPAE 
COONT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

21 
o 
2 
o 
o 
o 
o 
1 . 

20 
o 
o 
o 



ELD ~AME 

B[0-'1 
~~SIO-R1 

IC-SIO-R1 

[C-B[0-'1 
IC-SIO-Rl 

IC-B10-'1 
IC-BIO-R1 

IC-B10-'1 
IC-BID-R1 

IC-BIO-R1 

IC-BID-R1 

IC-BID-R1 

IC-BIO-R' 
'C-BID-R1 
'C-BIO-R' 

'C-61O-'1 
C-B10-'l 
C-B[0-'1 
C-B10-'1 
C-B[0-'1 
C-BIO-R1 

C-BIO-R1 

C-BIO-'l 
C-BIO-'l 
C-B[0-'1 
c -B 10-R 1 

C-B10-'1 
--B10-'l 

B10-'l 
C-Blo-R1 

C-SIO-Rl 

C-B10-.1 
C-BIo-R1 
C-SIo-R1 
C-BI0-'1 
C-610-'1 
C-BIo-R1 
C-BIO-'l 
C-BIO-'l 
C-B10-'1 
C-BIo-R' 

C-B10-'1 
C-Blo-Rl 
C-B[0-'1 
:-B[O-'I 
C-B[O-'I 
>BIO-R1 
:-BIO-R1 

>alO-R1 

:-BID-R1 

>aio-R1 
:-BIO-'1 
:-B[O-Rl 
:-610-.1 
-',9)0-'1 

6[0-.1 

;-BIO-'l 
:-B10-'1 
:-BIO-'1 
:-B10-'1 
:-BIO-'1 

'EP GEAR DEN NUH 

A 

A 
A 
A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

6 

6 

6 

6 

B 

6 

B 
B 

6 
6 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 
B 

6 

B 

B 

B 

B 

C 

o 
o 
o 
o 
H 
H 
H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 
H 

H 
H 
H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

H 
H 

H 
H 

H 

H 

H 

H 

H 

H 

3 28 
3 28 
3 28 
3 28 

SPECI ES 

PLANORBIDAE 
SPHAERI JDAE 
BOYERIA 
CHEUHATOPSYCHE 
PHAENOPSECTRA 
ARGIA 
T.ICLAOIOA 
LYPE OIVE.SA 
CHEUMATOPSYCHE 

'BAETIS 
ANCYLIDAE 
SPHAE.IIDAE 
PHYSELLA 
TANYTARSUS 
ABLABESMYIA 
CLADOTANYTA.SUS 
CRYPTOCHIRONQMUS 
PENTANEURA 
POLYPEOILUM SCALAEHUH 
BAETI S 
ANCYRONYX VARIEGATA 
THIENEMANNIMYIA 
DE.O FU'CATA 
CERO DERO 
STENELHIS 
DUBIRAPHIA 
ELMIOAE 
STENELMIS 
STENACRON 
HEME.DOROMIA 
CERA TDPOGoNJ DAE 
STENONEMA 
ClAOOTANYTARSUS 
CERATOPOGoNIDAE 
PLANORBIDAE 

HEME.DO.OM I A 
THIENEMANNIMYIA 
LYPE DIVE,SA 
STENONEHA 
PHYSELLA 
CHIRONOHIDAE 
A.GIA 
LYPE OlvERSA 
CHIMARRA 
ANCYRONYX VARIEGATA 
STENACRON 
TRiCLADIDA 
OERO DERO 
STENEUHS 

STENELMIS 
CERA iOPOGON I OAE 

A6LABESMYIA 
TANYPDO[NAE 
PHAENOPSECT.A 
POLYPEDILUM FALlAX 
POlYPEDllUH SCALAENUH 
TANYTARSUS 
ElMIOAE 
ANCYRONYX VARIEGATA 
ANCYLIOAE 
PHAENOPSECTRA 

SPECIES CDOE 

460108012 
460507046 A 
470605001007 
47062B004002 
470630014152 
470606003009 
350109 
470628003009001 
470628004002 
470604002006 
460108011 
460507046 A 

460108013003 
470630014030 
470630014042 
470630014041 
470630014035 
470630014054 
470630014036038 
470604002006 
470623050009001 
470630014119 
450203005006008 
450203005006007 
470623050001 
470623050002 
470623050 
470623050001 
470604001017 
470630041004 
470630010 
470604001004 
470630014041 
470630010 
460108012 
470630041004 
470630014119 
470628003009001 
470604001004 
460108013003 
470630014 
470606003009 
470628003009001 
470628002002 
470623050009001 
470604001017 
350109 
450203005006007 
470623050001 

470623050001 
470630010 
470630014042 
470630014 C 

470630014152 
470630014036003 
470630014036038 
470630014030 
470623050 
470623050009001 
460108011 
470630014152 

SPECIES 
COUNT 

2 

1 

6 
3 
2 
7 

14 
1 
1 

56 

2 
17 

4 

7 
2 
4 

3 
4 
2 

1 

3 
6 
o 
o 
o 
6 

" 
2 
3 

15 

13 

o , 
15 
2 
2 
5 
3 
6 

10 
o 

1 

2 
1 

6 

l' 
a 
o 

50 

PUPAE 
COUIH 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
a 
a 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

ADUL T 
COONT 

o 
o 
o 
o 
o 

. 0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

14 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
8 

o 
o 
o 
o 
o 
o 
o 
2 
3 

o 
o 



FIELD NAME 

YWC-BIO-Rl 
Y\.,IC-BIO-Rl 
(\.,IC-BIO-Rl 
(\.,IC-BIO-Rl 
'('WC-BIO-R1 
'1YC-BIO-R1 
l'YC-BIO-R1 
(WC-BIO-Rl 
YWC-BIO-Rl 
rYC-BIO-Rl 
YYC-BIO-Rl 
nIC-BIO-R1 
YWC-BIO-Rl 
YWC-BIO-Rl 
Y\JC-BIO·Rl 
YWC-BIO-Rl 
YWC-BIO-Rl 
YWC-BIO-Rl 
YWC-BIO-Rl 
'(YC-BIO-Rl 
'1Ye-BIO-Rl 
YWC-BIO-Rl 
Y\.iC-BIO-Rl 
Y\.iC-BIO-Rl 
YIJC-BIO-Rl 
Y'.IC-BIO-R1 
YWC-BIO-Rl 
YWC-BIO-Rl 
YWC-BIO-Rl 
YWC-BIO-Rl 
YUC-BIO-Rl 
YYC-BIO-Rl 
YUC-BID-Rl 
Y\.iC-BiO-Rl 
Y\.iC-BIO-R1 
Y\.iC-BIO-R' 
Y\.iC-BIO-R i 
YWC-BIO-Rl 
YWC-BIO-Rl 
YWC-BIO-RI 
Y\.,Ie-SID-R' 
YI.!C-BIO-R' 
VUC-BIO-Rl 
YWC-BIO-RI 
YUC-BIO-Rl 
Y\..Ie-BIO-Rl 
YIJC-BIO-Rl 
Y\..IC-BIO-Rl 
Y\.iC-BIO-Rl 
'(YC-BID-R' 
'(YC-BIO-Rl 
YI"IC-BIO-Rl 

YWC-BIO-RI 
YI"IC-B!O-Rl 

YWC-BIO-Rl 
YWC-BIO-Rl 
YWC-BIO-RI 
YI"IC-BIO-Rl 

YWC-BIO-RI 
Y',C-BIO-Rl 
YWC-BIO-Rl 

REP GEAR OEN NUH 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 
A 

A 

A 

B 
B 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 
H 

H 

H 
H 
H 

H 

H 

H 

H 

H 

H 

H 
H 

H 

H 

H 
H 

H 

H 

H 

P 

P 

P 

P 

P 
P 

P 
P 
P 

P 

P 

P 

P 

P 

P 
p 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 
P 

P 

SPECIES 

CHIRONOMUS 
SLAVINA APPENDICULATA 
THIENEMANNIMYIA 
ANCYRONYX VARIEGATA 
CLAOOTANYTARSUS 
STENELMIS 
POLYPEDILUM SCALAENUM 
ANCYRONYX VARIEGATA 
DICROTENDIPES 
STENACRON 
POLYPEDILUH FALLAX 
CERATOPOGONIDAE 
TANYTARSUS 
TRICLAOIDA 
ABLABESMYIA 
CH I RONOMIDAE 
PENTANEURA 
STE~ELMIS 

PlANORBIOAE 
TRICLADIDA 
HYOROBIIDAE 
STENONEMA 
PHYSELLA 
CRYPTOCHIRONOMUS 
ELMIDAE 
BAETIS 
HEMEROOROMIA 
DERO 
ANCYLlDAE 
BAETIS 
STENDNEMA 
STENELMIS 
LYPE D IVERSA 
PHAENOPSECTRA 
CLAOOTANYTARSUS 
POLYPEDllUM SCALAENUM 
TANYTARSUS 
PENTANEURA 
CERATOPOGONIDAE 
HEMEROOROMIA 
DUBIRAPHIA 
STENELMIS 
ABLABESMYlA 
LUMBRICULIDAE 
GASTROPODA 
ANCYLIDAE 
LIMNOORILUS HOFFMEISTERI 
SPHAERIIDAE 
GOMPH tDAE 

COROUL II OAE 
CRYPTOCHIRONOMUS 
CHEUMATDPSYCHE 
TUBIFICIDAE IMM. 'WID 

PHYLOCENTROPUS 
ACARINA 
ELMIDAE 
ELMIDAE 
LUMBR I CUll OAE 
DUBIRAPHIA 
LUMBR I CUll DAE 
ANCYLlDAE 

SPECIES CODE 

470630014032 
450203005001001 
470630014119 
470623050009001 
470630014041 
470623050001 
470630014036038 
470623050009001 
470630014043 
470604001017 
470630014036003 
470630010 
470630014030 
350109 
470630014042 
470630014 
470630014054 
470623050001 
46010e012 
350109 
460102013 
470604001004 
460108013003 
470630014035 
470623050 
470604002006 
470630041004 
450203005006 
460108011 
470604002006 
470604001004 
4706-23050001 
470628003009001 
470630014152 
470630014041 
470630014036038 
470630014030 
470630014054 
470630010 
470630041004 
470623050002 
470623050001 
470630014042 
450201001 
4601 
46010801 I 
450203004005001 
460507046 A 
470605003 
470605006 
470630014035 
470628004002 
450203004 B 
470628018006 
47021100 
470623050 
470623050 
450201001 
470623050002 
450201001 
460108011 

SPECIES 
COUNT 

2 
2 
2 
2 
5 
a 

-5 

o 
2 
2 
3 

37 
21 

5 
2 

5 
4 

2 

1 

3 
10 

2 

o 
3 

16 
2 

50 
2 

16 

5 
4 

2 

2 
.8 

1 
10 
33 

3 
3 

1 

4 

4 

5 

4 

1 
7 

6 

o 
o 
I 

o 
I 

3 

PUPAE 
CooNT 

o 
o 
o 
a 
a 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
a 
a 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
a 
o 
a 
a 
a 
o 
o 
o 
o 
o 
a 
o 
a 
o 
o 
o 

ADULT 
COONT 

o 
o· 
o 
o 
o 
2 

o 
2 
o 
o 
a 
o 
o 
o 
a 
o 
o 
a 
o 
o 
o 
o 
o 
a 
1 

o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
a 
a 
o 
o 
o 
o 
4 

1 ~ 

a 
4 

o 
o 



q ELD NAME 

'[>Blo-R1 
,-BIO-'l 

(~C-BIO-'1 

(Ut-Blo-R1 
(~C-BIO-'l 

(\.JC-BIO-R1 
(UC-Blo-R1 
fUt-Blo-Rl 
IUC-BIO-R1 
(UC -B 1O~ R 1 

(UC-BlO~R1 

r~C-Bla-'l 

r~C-Bla-'l 

(UC-BIO-R1 
M-BIO-,1 
~\.JC-BIO-R1 

'~C- B 10-,1 
'~C-3Ia-'1 

r\.JC-SIO~Rl 

'~C-3Ia-'1 

'\.JC-BIO~Rl 

'\.Jc-alo~Rl 

'\.JC-BIO~Rl 

'\.JC-BTO-Rl 

'~C-3Ia-'1 

'~C-BI 0-' I 
'UC-BIO-Rl 
'UC-BIO-R1 

-BIO-Rl 
,e-BIO-,l 

'UC-BIO-Rl 

'~C-BI0-'1 

'~C-Bla-'l 

'~C-BIO-R1 

'\.IC - B 10- R 1 

'\.JC-BIO-Rl 

'\.,IC - B I D- R 1 

'\..IC-BIO-R1 
'~C-BI0-R1 

'~C-BIO-R1 

\.JC-BIO-Rl 

UC-BIO-Rl 
UC-BIO-R1 

REP GEAR DEN NUH 

B 

B 
B 

B 
B 

B 

B 

B 

B 

B 

B 

B 

B 

B 
B 
B 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

p 

p 
p 

p 

p 

p 

P 

P 
P 

P 
P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

SPECIES 

SPHAER Ii0AE 
HyoROB Ii0AE 
PHYLOCENTROPUS 
CHI RONOMIOAE 

CLAoOTANYTARSUS 
POLYPEOILUM SCAlAENUM 
PHAENOPSECTRA 
LUHBR I CUll oAE 
CRYPTOCHIRONOMUS 
PARACLAoOPELHA 
TRICLA01DA 
oUBIRAPHIA 
STENELMIS 
STENElMIS 
ELMIOAE 
TUBIFICloAE IHH_ ~/O 

PROGOHPHUS 
CHEUHATOPSYCHE 
PROClAD]US 
CERATOPOGONloAE 
OUBIRAPHIA 
LUMBR I CUll oAE 
STENElHI S 
PHYLOCENTROPUS 
POLYPEolLUH SCALAENUH 
COENAGRIONloAE 
CLADOTANYTARSUS 
CHIRONOMIDAE 
CRYPTOCHIRONOMUS 
SPHAER IIOAE 

CHI'ONOHINI 
CHEUMATOPSYCHE 
DROHDGCfoIPHUS 
ANCYLIOAE 
HyoROB IIOAE 
BAETIS 
HEME ROO ROM I A 

CERATOPOGONIDAE 
ACARINA 
STENELHIS 
PROGOMPHUS 
TUBIFICloAE IMM, ~/O 

ELHIDAE 

SPEC I ES CooE 

460507046 A 
460102013 
470628018006 
470630014 
470630014041 
470630014036038 
470630014152 

450201001 
470630014035 
470630014151 

350109 
470623050002 
470623050001 
470623050001 
470623050 
450203004 B 

470605003003 
470628004002 
470630014004 
470630010 
470623050002 

450201001 
470623050001 
470628018006 
470630014036038 
470606003 
470630014041 

470630014 
470630014035 
460507046 A 
47063001401 
470628004002 

470605003005 

460108011 
460102013 
470604002006 
470630041004 
470630010 
47021100 

470623050001 
470605003003 
450203004 8 
470623050 

SPECIES 
COUNT 

19 
2 
5 
o 
8 

40 

2 

2 
2 
1 
2 
4 

45 
o 
o 

17 

1 

1 

2 

50 
4 

31 

8 
o 
2 

31 

4 

1 
7 
2 

3 

, 1 

o 
1 

8 
o 

PUPAE 
COUNT 

a 
a 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
a 
o 
o 
o 
o 
o 
o 
a 
a 
a 
a 
o 
a 
o 

ADULT 
COUNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
7 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 
D 

o 
o 
o 
2 

o 
o 
4 





""') 

>< 
o 
z 
w c.. 
c.. 
<C 



'''----



APPENDIX J 

PROTOCOLS AND RESULTS OF TOXICITY TESTING OF SOILS AND SEDIMENTS 





TOXICITY EVALUA110N OF THE SEDIMENT 
AND SOIL FROM THE CECIL FIELD NAVAL 
AIR STA110N IN JACKSONVIUE, FLORIDA 

ABB Environmental Services, Inc. 
2590 Executive Center Circle East 

Berkeley Building 
Tallahassee, Florida 32301 

SU Report #93-07-4874 
SU Study #13109-6104 

PROGRAM MANAGER : Krzysztof M. Jop 

Page 1 of 213 

STUDY DIRECTORS: Ann M. Askew, James R. Hoberg, Nancy A. Garvey, Arthur E. Putt 

Springborn Laboratories, Inc. 
EnvIronmental Sciences Division 

790 Main Street 
Wareham, Massachusetts 02571 

29 March 1994 

FINAL REPORT 



Report No. 93-07-4874 Page 2 of 213 

TABLE OF CONTENTS 

Page 

UST OF TABLES ....................................................... 4 

UST OF APPENDICES ................................................... ' 6 

1.0 INTRODUCTION .................................................... 7 

2.0 MATERIALS AND METHODS ......................................... " 7 
2.1 Sediment Testing ............................................. " 7 

2.1.1 Test Samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 
2.1.2 Short-Term Chronic Test with Daphnids ....................... 8 

2. 1.2.1 Study Protocol and Conduct ........................ 8 
2.1.2.2 Test Organism ................................. " 9 
2. 1.2.3 Test Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9 

2.1.3 Acute Toxicity Test with Amphipods . . . . . . . . . . . . . . . . . . . . . • . .. 12 
2.1.3.1 Study Protocol and Conduct ....................... 12 
2.1.3.2 Test Organism .................................. 12 
2.1.3.3 Test Procedures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13 
2.1.:3.4 Statistical Analysis - .......... . . . . . . . . . . . . . . . . . . .. 15 

2.2.1 Test Samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1!' 
2.2.2 Subacute Toxicity Test with Earthworms. . . . . . . . . . . . . . . . . . . . .. 1 

2.2.2.1 Study Protocol and Conduct ....................... 17 
2.2.2.2 Test Organism .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 B 
2.2.2.3 Reference Test. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20 
2.2.2.4 Test Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20 
2.2.2.5 Statistical Analysis - ........ . . . . . . . . . . . . . . . . . . . . .. 22 

2.2.3 Seed Germination Toxicity Test with Lettuce. . . . . . . . . . . . . . . . . .. 22 
2.2.3.1 Study Protocol and Conduct ....................... 22 
2.2.3.2 Test Species ...............................•... 22 
2.2.3.3 Reference Test. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 23 
2.2.3.4 Test Procedures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 23 
2.2.3.5 Statistical Analysis - ......................•....... 24 

3.0 RESULTS '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 
3.1 Short-Term Chronic Test with Daphnids . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 
3.2 Acute Toxicity Test with Amphipods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 
3.3 Subacute Toxicity Test with Earthworms. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26 
3.4 Seed Germination Toxicity Test with Lettuce ........................ ' 26 

4.0 DISCUSSION ............... , ............. ' .......... ' , . . . . . . . . . . .. 27 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 Page 3 of 213 

REFERENCES ........................................................ 28 

SIGNATURES AND APPROVAL........ . ................ . ... . . . . ...... . ... S9 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 Page 4 of 213 

Table 1. 

Table 2. 

Table 3. 

Table 4. 

Table 5. 

Table 6. 

Table 7. 

Table 8. 

Table 9. 

Table 10. 

UST OF TABLES 

Water quality parameters (dissolved oxygen, pH, temperature 
and specific conductivity) measured in the exposure solutions 
during the short-term static renewal toxicity tests with 

Page 

Cerlodaphnill dubia ......................................... 30 

Percent survival observed for each elutriate and control 
sample at the termination of the short-term static renewal 
toxicity tests with Cerlodaphnill dubia ... ; . . . . . . . . . . . . . . . . . . . . . .. 32 

Reproduction (offspring/female) observed for each elutrlate and 
control sample at the termination of the short-term static 
renewal toxicity tests with Cerlodaphnia dub;a . . . . . . . . . . . . . . . . . . .. 34 

Water quality parameters (dissolved oxygen, pH, temperature, 
total alkalinity. total hardness, specific conductivity) measured 
In the exposure solutions during the 14-day static acute renewal 
toxicity tests with Hya/le/. azteca .............................. 36 

Percent mortality observed for each sediment sample at the 
termination the 14-day static acute renewal toxicity tests with 
Hya/le/a azteca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 38 

Soil quality parameters (pH, temperature and percent mOisture) 
measured in the exposure solis during the 14-day toxicity tests 
with earthworms Eisenia foet/da ............................... 40 

Percent mortality observed for each soil sample at the terminetion 
of the 14-day toxicity tests with earthworms Eisenia foetida ......... 43 

Initial and final weights and the percent weight change for 
earthworms Eisen/a feetida exposed to the soil samples during 
the 14-day toxicity tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 46 
Soli quality parameters (pH and temperature) measured in 
the exposure soils during the 12O-hour toxicity tests with lettuce, 
Lactuca sativa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 49 

Percent germination determined tor each soil and control 
sample at the termination of the 120-hour toxicity tests with lettuce, 
Lactuca sativll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 53 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 Page 5 of 213 

Table 11. 

Table 12. 

Comparison of the biological endpoints generated during the 
short-term chronic test with Ceriodaphnia dubla and the acute 
toxicity test with Hyalle/a azteca ............................... 56 

Comparison of the biological endpoints generated during the 
toxiCity tests with Eisenia foet/da and the acute toxicity tests 
with uctuca sativa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 57 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 Page 6 of 213 

UST OF APPENDICES 

Page 

5.0 APPENDIX II - DAPHNID TEST RESULTS SUMMARIES .... ,................ 60, I 
6.0 APPENDIX III - AMPHIPOD TEST SUMMARIES ........................... 88:) 

7.0 APPENDIX IV - EARTHWORM TEST SUMMARIES ......... ~ .............. . 114 

8.0 APPENDIX V - LETTUCE TEST SUMMARIES ............................. 164 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 Page 7 of 213 

1.0 INTRODUCTION 

Decisions regarding the need for remediation and efficacy of remedial alternatives at sites 

containing waste materials often depend on information concerning the environmental risks 

posed by conditions at the site. As part of the Comprehensive Environmental Response 

Compensation and Uability Act (CERCLA) remedial alternatives or removal actions for hazardous 

waste sites should include an environmental impact studies. An essential part of the 

environmental impact studies is the assessment of the degree and spatial extent of contamination 

in sediments or/and soils at the site. 

The hazards posed by a chemical when released to the environment are a function of the 

concentration achieved in water column, sediment and/or soil as a result of its use. The process 

of environmental assessment combines a knowledge of the properties which influence the 

behavior of a chemical in the environment with.an understanding of the acute and chronic toxicity 

of the chemical and its potential for bioaccumulation. 

The objective of this testing program was to evaluate toxicity of sediment samples to 

Hyalella azteca and Ceriodaphnia dubia and soil samples to Eisenia foet/da and Lactuca sativa. 

All sediment and soil samples were collected from the Cecil Field Naval Air Station in 

Jacksonville, Florida. 

All testing was conducted at Springborn Laboratories, Inc. (SU), Environmental Sciences 

Division, Wareham, Massachusetts. All original raw data and the final report produced during this 

study are stored at Springbom. 

2.0 MATERIALS AND METHODS 

2.1 Sediment Testing 

2.1.1 Test Samples. The 1 gallon sediment samples tested during the short-term 

chronic test with Ceriodaphnia dubia and the acute toxicity test with HyaI/e/a azteca were 

Springborn Laboratories, Inc. 
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collected from the Cecil Field Naval Air Station, Jacksonville, Florida by ASS Environmem 

Services, Inc. personnel. Sample IDs, the dates on which the samples were collected and the 

dates at which they were received at Springborn are as follows: samples STC-TOX-l, STC-TOX-2, 

STC-TOX-3, RC-TOX-R1 (reference control) and 2-TOX-2, collected on 22 June 1993, were 

received on 23 June 1993; sample LF-TOX-8 collected on 23 June 1993, and samples RC-TOX-9, 

RC-TOX-8, RC-TOX-8A, RC-TOX-7, RC-TOX-8 and 2-TOX-3 collected on 24 June 1993, were 

received on 25 June 1993; samples 5-TOX-2, 5-TOX-3, 5-TOX-4 and 5-TOX-5 collected on 25 

June 1993, were received on 26 June 1993; and samples YWC-TOX-Rl (reference control) 

collected 28 June 1993 and samples 5-TOX-1 and STC-TOX-R1 (reference control) collected on 

29 June 1993, were received on 30 June 1993. Samples 5-TOX-5 and STC-TOX-R1 recollected 

on 16 August 1993, and RC-TOX-R1 and 5-TOX-l recollected on 17 August 1993, were received 

on 18 August 1993. FollOwing receipt at Springborn, any samples that were not immediately 

tested were stored refrigerated at approximately 4°C. Refrigerated samples were warmed to 

room temperature before use in the toxicity tests. 

2.1.2 Short-Term Chronic Test with Oaphnids 

2.1.2.1 Study Protocol and Conduct· Procedures used in the short-tern, 

chronic test generally followed those described in the Springborn protocol entitled 'Protocol for 

7-day Static Renewal Effluent Toxicity Test With Ceriodaphnia dubia Following EPA Effluent 

Guidelines', Springbom Laboratories Protocol iF: 0308921CD7D.HWS (Appendix I). The methods 

described in this protocol are based on method 1002.0 prescribed by the U.S. Environmental 

Protection Agency (1989). 

The 7-day toxicity tests were conducted from 24 June to 1 July 1993 for test samples 

STC-TOX-l, STC-TOX-2, STC-TOX-3 and RC·TOX-R1; from 29 June to 6 July 1993 for test 

samples 2-TOX-2, 2-TOX-2 (pore water), RC-TOC-9 and RC-TOX-R1 ; from 1 to 8 July 1993 for test 

samples RC-TOX-6, RC-TOX-7, 2-TOX-3, 5-TOX-2, 5-TOX-3, 5-TOX-4, 5-TOX-5 and RC-TOX-R1 ; 

from 9 to 16 July 1993 for test samples LF-TOX-8, RC-TOX-8, RC-TOX-8A and RC-TOX-Rl ; from 
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2 to 9 July 1993 for test samples 5-TOX-l, STC-TOX-Rl and YWC-TOX-Rl; and from 19 to 25 

August 1993 for the second set of samples 5-TOX-5, STC-TOX-Rl, 5-TOX-l and RC-TOX-R1. 

2.1.2.2 Test Organism - The test organism, Ceriodaphnia dubia, :5 9 hours old, 

was obtained from cultures maintained at Springborn. The culture system consisted of fifty to 

100 3D-mL plastic beakers, each of which contained 15 mL of culture medium and one adult 

daphnid. The culture beakers were placed on an insulated foam rack (2.5 cm thickness) which 

floated in a water bath designed to maintain the culture solutions at a temperature of 25 ± 1 ac. 
Daphnids for this test were cultured in well water with an initial total hardness of approximately 

180 mg/L as CaC03• The total hardness of the culture water was gradually adjusted to -a 

hardness of approximately 60 mg/L as CaC03 over several days. The total hardness was 

adjusted by addition of reagent grade chemicals according to the EPA method for hard water 

(EPA, 1989). Ceriodaphnia dubia cultures were fed suspensions of a unicellular green algae 

(Se/enastrum capricomutum) and a mixture consisting of yeast, Trout Chow and Cerophyll (YeT) 

once daily. ,Nine hours oefore test initiation, all immature daphnids were removed from the 

culture beakers. Offspring produced over the first 7.5-hour interval were culled individually using 

a glass pipet to be used in the toxicity test. 

2.1.2.3 Test Procedures - The water used during this study for the control 

solutions was Town of Wareham, Massachusetts well water which had been fortified based on 

the formula for soft water (ASTM, 1989) and filtered through an Amberlite XAD-7 resin column to 

remove any potential organic contaminants. This water was characterized as having total 

hardness and total alkalinity ranges as CaC03 of 48 mg/L and 29 to 33 mg/L, respectively, a pH 

range' of 7.3 to 7.4 and a specific conductivity range of 170 to 220 ",mhos/cm (Modified GFT 

Water Quality Log, Volume V). Representative samples of the source of the control water were 

analyzed monthly for total organic carbon (TO C) concentration. The TOC concentration of the 

control water source ranged from 1.0 mg/L to 1.1 mg/L for the months of June to August 1993 

(TOC and TSS Master Log, Volume II). Several species of daphnids were maintained in water 

from the same source as the control water utilized in this study and have successfully survived 
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and reproduced over several generations. This, in combination with the previously mentione~ 

analyses, confirms the acceptability of this water for bioassays. 

The test vessels used during the C. dubia toxicity tests were 30-mL plastic beakers. Ten 

replicate test vessels, each containing 15 mL of test solution, were maintained for each elutriate 

sample. In addition, one set of control vessels was established for each set of samples tested 

and was maintained under the same exposure conditions as the test samples. The control 

solutions contained no elutriate. 

The test was conducted in a temperature controlled water bath designed to maintain the 

temperature of the test solutions at 25 ± 1 ·C. The test area had a photoperiod of 16 hours of 

light and a hours of darkness, and a light intensity within the range of 60 to 110 footcandles. 

Ughting was provided by Sylvania Growlux~ and Cool White~ fluorescent bulbs. 

Prior to use in the toxiCity test, an elutriate of each sample was prepared. Glassware used 

in the preparation of the elutriants was washed with detergent, rinsed 5 times with tap wate 

placed in a clean 10% HCI acid bath for a minimum of 4 hours, rinsed 5 times with tap water ana 

then thoroughly flushed with either distilled or deionized water. E1utriants were prepared in the 

following manner. Each sediment sample was passed through a 2.0 mm stainless steel sieve 

and then added to dilution water using a sediment to water ratio of 1 :4. Each sediment-water 

mixture was then stirred continuously for 30 minutes with a Dayton laboratory mixer. Following 

stirring, each mixture was allowed to settle for 1 hour atter which the supernatant was siphoned 

off and then centrifuged. The supernatant was then vacuum filtered using a Buchner tunnel and 

a 0.45 /.1m filter to remove any remaining particulates. The resulting elutriant was then used as 

the exposure solutions. The remaining elutriant, which was used to renew the exposure solutions 

during the test, was stored refrigerated at an approximate temperature of 4 ·C. The elutriants 

were heated to test temperature prior to use at each renewal period, 
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In addition to the elutriants prepared from the sediment samples, an additional elutriant 

sample was also prepared at the request of the Study Sponsor. This additional elutriant was 

prepared from the pore water removed from the 2-TOX-2 sediment sample. The overlying water 

layer present in the 2-TOX-2 sediment sample was first poured off of the sediment sample. The 

overlying water was then centrifuged and the supernatant was vacuum filtered using a Buchner 

funnel and a 0.45 jJm filter to remove any remaining particulates. The resulting elutriant was then 

used to prepare exposure solutions. 

The tests were initiated when one daphnid was added to each replicate test vessel. At 

each subsequent 24-hour interval, adult mortality, the number of offspring produced, biological 

observations and the physical characteristics of the test solutions were recorded. Surviving adult 

daphnids were carefully transferred to freshly prepared exposure solutions on a daily basis for 

all test samples with the exception of samples 2-TOX-2 and 2-TOX-2 pore water. Due to an 

inadequate amount of test sample, exposure solutions for these two samples were only renewed 

on test days 1, 2 and 5: Sample 2-TOX-3 was inadvertently not renewed on test day 6. 

Following transfer of the adult daphnids, offspring remaining in the old exposure solutions were 

counted. The old exposure solutions were discarded after counts of all offspring were 

completed. Daphnids were fed 100 JJL of yeT suspension and 100 jJL of a S. capricornutum 

suspension (3.0 X 107 cells/mL to 3.5 X 107 cells/mL) once daily following addition to the test 

vessels at test initiation and at each renewal period. 

The dissolved oxygen concentration, pH, temperature and specific conductivity of each 

exposure solution was recorded daily. Dissolved oxygen and pH measurements were performed 

in both the new and old test solutions while temperature and specific conductivity measurements 

were performed ·in the new solutions only. Dissolved oxygen concentrations were measured 

using a Yellow Springs Instrument (YSI) Model #57 dissolved oxygen meter and probe; pH was 

measured with a Jenco Model 601 A pH meter and combination electrode; daily temperature was 

measured with a Brooklyn alcohol thermometer; and specific conductivity was measured using 

a YSI- Model 33 salinity-conductivity-temperature meter. In addition to daily temperature 
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measurements, the temperature of the surrounding water in the water bath was continuously 

monitored throughout the study using a Brooklyn Min/Max thermometer. Ught intensity was 

measured with a General Electric type 214 light meter. 

2.1.3 Acute Toxicity Test with Amphipods 

2.1.3.1 Study Protocol and Conduct - Procedures used in the acute toxicity test 

followed those described in the Springbom protocol entitled "Protocol for Conduct of a Static

Renewal Toxicity Test with Amphipods Hyalle/a azteca to Meet U.S. EPA Guidelines for 

Bioassessment of Hazardous Water Site Sedimenr, Springborn Laboratories Protocol 

#; 030893/RCRA.HyaJiela (Appendix I). The methods described in this protocol generally meet 

the standard procedures described in the ASTM Guideline for conducting Sediment Toxicity Tests 

with freshwater invertebrates (ASTM, 1991). 

The 14-day toxicity tests were conducted from 23 June to 7 July 1993 for test samples 

STC-TOX-1, STC-TOX-2, STC-TOX-3 and RC-TOX-R1; from 28 June to 12 July 1993 for test 

samples RC-TOX-e, RC-TOX-8A, LF-TOX-e, 2-TOX-2, RC-TOX-9 and RC-TOX-R1; from 30 June 

to 14 July 1993 for test samples 2-TOX-3, 5-TOX-2, 5-TOX-3, 5-TOX-4, 5-TOX-5, RC-TOX-6, RC

TOX-7 and RC-TOX-R1; from 2 to 16 July 1993 for test samples 5-TOX-1, STC-TOX-R1 and 

YWC-TOX-R1 ; and from 23 August 1993 to 6 September 1993 for the second set of samples 5-

TOX-5, STC-TOX-R1, RC-TOX-R1 and 5-TOX-1. 

2.1.3.2 Test Organism- The test organism, Hyalle/a azteca, S one week old, was 

obtained from cultures maintained at Springborn. The culture system was maintained under flow

through conditions and consisted of 5.5 gallon glass aquaria which contained approximately 1 0 L 

of culture water. The culture water was well water which had been supplemented with untreated 

water from the Town of Wareham, Massachusetts. The culture water had a total hardness within 

the range of 20 to 40 mg/L as CaC03, a pH range of 6.9 to 7.2, a specific conductivity within the 

range of 120 to 150 ~mhos/cm and a temperature of 20 ± 2 ·C. The culture area received a 

regulated photoperiod of 16 hours of light and 8 hours of darkness. Ught at an intensity of 30 
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to 100 footcandles was provided at the culture solutions' surface by Durotest Vitalite- fluorescent 

bulbs. 

The H. azteca cultures were fed a combination of Chocolate Food Suspension and Trout 

Chow Suspension, supplemented with Tetramin flake fish food for larger amphipods. The 

Chocolate Food Suspension was a mixture of Hartz® Dog Kisses (5 to 6 pieces) and distilled 

water (100 mL). The Trout Chow Suspension was a combination of Salmon Starter trout food 

(50 g) and dehydrated alfalfa (lOg) mixed with dilution water (2 L). Both suspensions were 

prepared at Springborn. 

Seven to ten days before test initiation, adult amphipods were removed from the culture 

tanks and placed in 5.5-gallon glass aquaria containing 10 L of dilution water. Young produced 

were then removed daily from the aquaria using a glass pipet and transferred to 1-L glass 

beakers where they were held until test initiation. 

2..1.3.3 Test Procedures - The overlying water used during this study was from 

the same source as the culture water. During the study period, this water was characterized as 

having total hardness and total alkalinity ranges as CaC03 of 25 to 26 mg/L and 21 to 22 mg/L. 

respectively, a pH range of 6.9 to 7.1 and a specific conductivity range of 110 to 120 fJmhos/cm 

(Gravity Feed Tank Water Quality Analysis Logbook, Volume 8). Representative samples of the 

water source were analyzed monthly for total organic carbon (TOC) concentration. The TOC 

concerrtration of the water source for the month of July 1993 was 1.0 mg/L (TOC and TSS Master 

Log, Volume II). Several species of daphnids (a representative freshwater invertebrate generally 

recognized to be sensitive to chemical challenges) are maintained in water from the same source 

as the water utilized in this study and have successfully survived and reproduced over several 

generations. This, in combination with the previously mentioned analyses, confirms the 

acceptability of this water for bioassays. 
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The test vessels used during this test were 1 OOo-ml beakers. Four replicate test vessa. 

were maintained for each sediment sample. In additlon, one set of washed sand control vessels 

was also established and maintained under the same exposure conditions as the sediment 

samples. The sand control vessels contained 200 ml of washed sand and 800 ml of overlying 

water. Results obtained on organisms exposed to the washed sand control were used to 

establish the health of the organisms used during the toxicity test and were not used for 

statistical analyses to establish significant effects. 

The test was conducted in a temperature controlled water bath designed to maintain the 

temperature of the test solutions at 20 ± 1°C. The test area had a photoperiod of 16 hours of 

light and 8 hours of darkness, with a light intensity range of 80 to 100 footcandles. Ughting was 

provided by Sylvania Growlux® and Cool White® fluorescent bulbs. 

Prior to use in the toxicity tests all sediment samples were passed through a 2.0 mm 

stainless steel sieve to remove rocks, debris and large clumps of sediment. Each sediment 

sample was then divided between the replicate test vessels so that each test vessel container' 

200 mL of the respective sediment. The resultant sediment layer in each test vessel was 2 Crt, 

deep. Overlying water (800 ml) was then gently added to each replicate. The test was initiated 

when 20 amphipods were added to each replicate exposure vessel (80 amphipods per test 

sample and contrOl). Test vessels were covered with plastic wrap and aeration was provided to 

each test vessel throughout the exposure period. 

Renewal of the overlying water in each replicate test vessel was performed three times 

weekly by carefully siphoning off 75% (apprOximately 600 ml) ofthe existing overlying water and 

gently replacing it with fresh overlying water. Amphipods were fed a combination of Chocolate 

Food Suspension and Trout Chow Suspension daily at rates of 100 and 300 Ill, respectively, per 

test vessel. Survival was determined at test termination by sieving the sediment from each 

replicate test vessel to remove the amphipods for observation. 
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At test initiation and at each subsequent 24-hour interval, biological observations and the 

physical characteristics of the test solutions were observed and recorded. The dissolved oxygen 

concentration, pH and temperature were measured in each replicate test vessel at test initiation 

(day 0), mid-term (day 7) and at test termination (day 14). On the remaining days of the 

exposure, these measurements were recorded in alternating test vessels of the test samples and 

the control. On renewal days, water quality measurements were made on old and new test 

sample solutions and the controls. At test initiation and termination, hardness, total alkalinity and 

specific conductivity were measured on composite samples of overlying water from each test 

sample and control. Dissoived oxygen concentrations were measured using a Yellow Springs 

Instrument (YSI) Model #57 dissolved oxygen meter and probe; pH was measured with a Jenco 

Model 601 A pH meter and combination electrode; and daily temperature was measured with an 

Ertco alcohol thermometer. Total hardness concentration was measured by the EDTA titrimetric 

method. Total alkalinity concentration was determined by potentiometric titration to an endpOint 

of pH 4.5 (APHA et. ai., 1985). Specific conductance was measured using a YSI Model #33 

conductivity meter. In addition, temperature of the test solutions was continuously monitored 

throughout the study using a Fisher Min/Max thermometer. Ught intensity was measured with 

a General Electric type 214 light meter. 

2.1.3.4 Statistical Analysis - At test termination, survival for each test sample 

was statistically compared to the performance of the reference control organisms to establish 

Significant effects. Results were first analyzed using a Hest. If different variances were observed 

then Welch's t-test was used to establish significant differences. All statistical analyses were 

performed at the 95% level of certainty. 

2.2 Terrestrial Testing 

2.2.1 Test Samples - The soil samples tested during the subacute toxiCity test with 

earthworms (E/senia foet/da) and the seed germination toxicity test with lettuce (Lactuca sativa) 

seeds were collected from the Cecil Field Naval Air Station, Jacksonville, Florida by ASS 

Environmental Services, Inc. personnel. Sample IDs, the dates on which the samples were 
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collected and the dates on which they were received at 5pringborn are as follows: sample E'--' 

(reference control), collected 19 July 1993, and samples 15509,15512,15513,15514,2 

15510, 15511 and 25510, collected on 22 July 1993 were received on 23 July 1993; sa 

15508, 15506, 15503, 15502, 15501, 15504, 15505, 25506, 25505 and 25504 were col 

on 21 July 1993 and received on 22 July 1993; and samples 15507, 15515, 25507, ~ 

25501, 25502 and 25503 were collected on 23 July 1993 and received on 27 July 1993 

samples CF17551 0, CF17SS11, CF175S3, CF175Ss, CF175S8, CF175S9 and CF17551 

collected on 12 February 1994 and received on 15 February 1994; samples.CF5SSS, C: 

,CF5SS2, CF5SS8 and CF5S59 were collected on 24 February 1994 and received on 1 

1994; samples CF5SS13, CF5SS14, CF5SS15, CF5SS26" CF5SS20, CF5SS19, CF 

cCF5SS23 and CF5S524 were collected on 25 February 1994 and received on 1 Marcl 

sample CF5S531 was collected on 26 February 1994 and received on 1 March 1994. 

sample was received in two l-gallon plastic bottles. Upon receipt at 5pringborn, all samples that 

were not tested immediately were stored refrigerated at approximately 5 ·C. Refrigerated 

samples were warmed to test temperature before use in the toxicity tests. Samples 1 S503, 

15512, CF17559, CF175512, CF5S531, CF5SS20 and CF55S22 were wet upon receipt and wer 

dried before use. These samples were air dried by first removing the overlying water present. 

Each sample was then spread out on a plastiC tray and allowed to air dry for approximately 24 

hours. 

Prior to use in the toxicity tests, each test and reference control soil sample was pressed 

through a 64 mm stainless steel sieve to remove rock and debris. Large clumps of soil present 

in the samples were pressed through the sieve. The moisture fraction, water holding capacity 

(WHC) and pH were then determined for each soil sample. The moisture fraction was determined 

by drying 125 gof each soil sample in an oven at a temperature of 103 to 105 ·C for 24 hours, 

To determine the WHC of each soil sample, a piece of filter paper (Whatman, 1 B5 mm) was 

placed in a tunnel and moistened with 9.0 mL of deionized water. The tunnel containing the filter 

paper was then weighed. One hundred gram aliquots of each soil sample were weighed into 

individual 250 mL glass beakers to which 100 mL of deionized water was then added and mixed. 
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The resulting soil slurries were added to the funnels containing the filter paper and an initial 

weight was obtained. Each funnel was covered with aluminum foil and allowed to drip for three 

hours. After three hours, the funnel, filter paper and soil samples were again weighed to 

determined the amount of water retained by the soil sample. The amount of water retained in 

each soil sample was considered the 100% WHC. From the results obtained, the amount of 

water needed to be added to each soil sample to establish the desired WHC (75% for the 

earthworm toxicity test and 85% for the seed germination test) was calculated. Any soil sample 

which contained greater than the desired WHC was tested at the WHC at which it was received 

with the exception of samples air dried. To determine the pH of each soil sample, 25 mL of 

deionized water was added to a 25 g sample of each soil sample and stirred with a glass rod. 

The resultant slurry was allowed to settle for 5 minutes after which the pH was determined and 

recorded. 

2.2.2 Subacute Toxicity Test with Earthworms 

2.2.2.1 StUdy Protocol and Conduct· Procedures used in the 14-day subacute 

toxicity test with earthworms followed those described in the Springborn protocol entitled 

"Protocol for the Conduct of a 14-0ay Earthworm Subacute Toxicity Test to Meet U.S. EPA 

Guidelines for Bioassessment of Hazardous Waste Site Soil', Springborn Laboratories Protocol 

IF: 030893/RCRAEW (Appendix I). The methods described in this protocol generally meet the 

standard procedures described in the protocol for short term toxicity screening of hazardous 

waste site soil (Greene etai., 1989) with the following exceptions: 

1. The protocol states that 500 mL glass beakers are used for test vessels. However, 

during testing of all samples, 400 mL polypropylene disposable beakers were used. 

2. The protocol states that the artificial control soil is moistened to 25-35 percent 

moisture. During testing, control soil was moistened to 75 percent water holding 

capacity, which is only equivalent to approximately 16 percent moisture. 

3. The protocol states samples are sieved with a 1 mm sieve. All samples were sieved 

with a 1/4 inch (64 mm) stainless steel sieve, however. 
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4. The protocol states that adult earthworms, 250-500 mg wet weight, are used for testin~ 

For samples received on 15 February 1994, earthworms weighed an average of 163 - 248 

mg wet weight at test initiation. 

5. Percent moisture for samples received on 15 February 1994 were inadvertently not 

determined on test days 7 and 14. 

6. The protocol states that testing temperature is 20 ± 2"C. However, on day 7 for 

samples received on 1 March 1994, a temperature of 23°C was recorded for control 3 and 

CF5SS6. On day 14, the temperature in CFSSS2, CF5SS9 and CF5SS8 was 1 rc. 

It is our opinion that these deviations did not impact the outcome of the study. 

2.2.2.2 Test Organism· The earthworms (Eisenia foetida) used to test samples 

received in July 1993, SU Lot;; 93A49, were approximately 2 months old and were Originally 

obtained from the Carolina Biological Supply Company, Burlington, North Carolina on 15 June 

1993. Species identification was verified at Springbom based on Reynolds (1977). Upon receipt 

at Springborn, the earthworms were added to four culture vessels, each consisting of 1.6 ~. 

Magic Worm Beddingill peat moss (Magic Products, Inc.), 0.50 kg composted cattle manure (dry 

weight) and approximately three liters of NANOpureill water which provided a moisture content 

of approximately 75%. The pH of the medium was determined to be 6.2 after mixing the 

components in a Hobartill (Model A-2oo) mixer and was not adjusted. The culture medium was 

prepared on the day the earthworms were received. Culture vessels consisted of plastic 

containers (36 em height X 24 cm length x 24 em width) and lids. The earthworms were 

maintained in the four culture vessels for approximately five weeks before test initiation. The 

vessels were partially submerged in a temperature controlled water bath designed to maintain 

the cultures at a temperature of 20 ± 2°C. 

The earthworms (Eisenia foetida) used to test samples received on 15 February 1994, SU 

Lot # 93A91 , were approximately 2 months old and were originally obtained from the Carolina 

Biologicai Supply Company, Burlington, North Carolina on 14 November 1993. Species 
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identification was verified at Springborn based on Reynolds (1977). Upon receipt at Springborn, 

the earthworms were added to two culture vessels, each consisting of 1.6 kg Magic Worm 

Bedding® peat moss (Magic Products, Inc.), 0.50 kg composted cattle manure (dry weight) and 

approximately three liters of NANOpure® water which provided a moisture content of 

approximately 75%. The pH of the medium was determined to be 6.2 after mixing the 

components in a Hobart® (Model A-200) mixer and was not adjusted. The culture medium was 

prepared prior to receipt of the earthworms. Culture vessels consisted of plastic containers (36 

cm height X 24 cm length x 24 cm width) and lids. The earthworms were maintained in the four 

culture vessels for approximately three months and were fed composted cattle manure 

throughout the maintenance period. Earthworms were acclimated to artificial control soil for 48 

hours prior to test initiation. The vessels were partially submerged in a temperature controlled 

water bath designed to maintain the cultures at a temperature of 20 ± 2°C. 

The earthworms (Eisenia foelida) used to test samples received on 1 March 1994, SU Lot 

# 94A23, were approxim'ately 2 months old and were originally obtained from the Carolina 

Biological Supply Company, Burlington, North Carolina on 18 February 1994. Species 

identification was verified at Springborn based on ReynoldS (1977). Upon receipt at Springborn, 

the earthworms were added to two culture vessels, each consisting of 9.6 kg Magic Worm 

Bedding® peat moss (Magic Products, Inc.) and approximately nine liters of NANOpure® water 

which provided a moisture content of approximately 75%. The pH of the medium was 

determined to be 6.9 after mixing the components in a Hobart® (Model A-200) mixer and was not 

adjusted. The culture medium was prepared the day before the earthworms were received. 

Culture vessels consisted of plastic containers (62 cm height X 42 cm length x 26 cm width) and 

lids. After six days, three kg of com posted cattle manure (dry weight) was mixed into each 

culture. The e.arthworms were maintained in two culture vessels for apprOximately two weeks 

before test initiation. Earthworms were acclimated to artificiai control soil for 24 hours prior to 

test initiation. The vessels were partially submerged in a temperature controlled water bath 

designed to maintain the cultures at a temperature of 20 ± 2°C. 
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2.2.2.3 Reference Test· Reference toxicant (2-chloroacetamide) tests Wt 

conducted with earthworms at the same time as the toxicity tests with the soil samples. During 

the reference tests, earthworms were exposed to 2-chloroacetamide concentrations of 10, 20, 40 

and 79 mg/kg. Three replicate vessels were established for each concentration with each 

replicate containing 10 earthworms (30 earthworms per concentration). Exposure conditions for 

the reference tests were the same as those established during the tests with the soil samples. 

At the termination of the reference tests, percent mortality ranged from 100% in the 79 mg/kg 

treatment level to 0% in the 10 mg/kg treatment level. The 14-day LC50 values for the reference 

tests were estimated by nonlinear interpolation to be 43, 36 and 56 mg/kg (95% confidence 

interval calculated by binomial probability to be 38 to 49 mg/kg, 31 to 41 mg/kg and 40 to 79 

mg/kg, respectively). 

2.2.2.4 Test Procedures· The artificial soil medium used for the controls during 

the earthworm toxicity tests consisted of 70% industrial sand, 20% Kaolin clay and 10% 

sphagnum peat (finely ground). The appropriate volume of each component was measured and 

the components were mixed together using a Hobart Model A-200 mixer. The artificial soil W"ir 

moistened to 75 % water holding capacity. The moisture content of the artificial soil medium wa~· 

measured to be approximately 16% following 24 hours of drying at 80 DC which was below the 

expected range (25 to 35%) for this medium. However, 16% is acceptable for earthworm survival. 

The 14-day subacute toxicity tests were conducted from 28 July 1993 to 11 August 1993, 

from 17 February to 3 March 1994 and from 3 March to 17 march 1994. Test vessels were 400-

mL polypropylene disposable beakers ythich were covered with lids. The lids were perforated 

to allow air exchange. Four replicate test vessels were established for each test sample and 

control. The control vessel contained artificial soil medium and was maintained under the same 

exposure conditions as the test samples. 

The test was conducted in a temperature-controiled water bath designed to maintain the 

temperature of the test soil at 20 ± 2 DC. The test area had a photoperiod of 24 hours light and 
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o hours darkness, with a light intensity within the range ot 30 to 100 footcandles. Ughting was 

provided by Sylvania Inc. incandescent and Duro-Test Inc. Vita-Ute!!> fluorescent bulbs. 

At test initiation, 250 g (dry weight) of each soil sample and the controls was added to 

the respective test vessels and wetted to 75% water holding capacity, except for samples already 

greater than 75% water holding capacity. The earthworms to be used in the test were first 

isolated from the culture. Ten earthworms at a time were then impartially removed, rinsed in 

distilled water, blotted dry and weighed. The average weight per individual was calculated from 

the group weight. Groups ot ten earthworms were then randomly assigned to each vessel and 

placed on the soil surface. This procedure was repeated until each test vessel contained ten 

organisms. Earthworms were not fed during the exposure. The ratio ot samples per control for 

samples received in July 1993, on 15 February 1994 and 1 March 1994 was nine to one, seven 

to one and seven and eight to one, respectively. 

Earthworm mortality and health assessments were performed on test days 7 and 14. 

Mortality was assessed by emptying the test medium onto a tray, sorting the earthworms from 

the medium and then testing their reaction to a mechanical stimulus at the anterior end. Mortality 

is defined as a lack of viSible movement after gentle mechanical stimulation is applied. The 

general health of the earthworms was assessed, and recorded, by observing color changes, 

lethargy, softness, coiling, shortening, lengthening, lesions and the presence of cocoons. At test 

termination, the average weight of the earthworms was determined on a per replicate basis for 

the surviving organisms. 

Soil moisture content, pH and temperature were measured in each test vessel of the test 

samples and the controls on day 0 (test initiation), day 7 and day 14 (test termination). The pH 

of the soils was measured with a laMotte Model HA pH meter and combination electrode, and 

dally temperature was measured with a Brooklyn alcohol thermometer. In addition to daily 

temperature measurements, the temperature of the surrounding water in the water bath was 
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continuously monitored throughout the study using a Fisher Min/Max thermometer: Ugt,. 

intensity was measured with a General Electric type 214 light meter. 

At termination of the samples received on 15 February 1994 and 1 March 1994, live 

earthworms were frozen from each replicate test vessel with the exception of CF5SS4. On day 

7, 100% of the earthworms in sample CF5SS4 were dead and were not able to be separated from 

the soil. Therefore, the entire contents of each CF5SS4 replicate vessel was frozen. These 

tissue samples will be sent to the Study Sponsor. 

2.2.2.5 Statlstical Analysis· At test termination, mortality and percent weight 

loss or gain data tor earthworms exposed to each soil sample was determined. Mortality 

observed among earthworms exposed to the soil samples was compared to the mortality of the 

respective control sample using Fisher's Exact test. Mortality was only analyzed for those 

samples in which the mean sample mortality was less than the mean mortality of the respective 

control. Percent weight lass or gain of earthworms exposed to all soil samples was compared 

to the perc;:ent weight loss ot earthworms exposed to the respective control using at-test. 

2.2.3 Seed Germination Toxicity Test with Lettuce 

2.2.3.1 Study Protocol and Conduct· Procedures used in the seed germination 

toxicity test followed those described in the Springborn protocol entitled 'Protocol tor Conduct 

of a 120-Hour Seed Germination Toxicity Test Following U.S. EPA Guidelines for Bioassessment 

of Hazardous Water Site Soil', Springborn Laboratories Protocol #: 030893/RCRA SG (Appendix 

I). The procedures in this protocol generally follow those described by Greene et. a/. (1989). 

2.2.3.2 Test Species· The lettuce (Lactuca sativa, variety Buttercrunch) seeds 

used in testing program in July 1993 were obtained from the Park Seed Company (Lot # LA 06, 

packed 2 February 1993) on 10 June 1993. The seeds used for the testing program conducted 

in February and March were obtained from the same source (Lot #RA08 packed in January 

1994) on9 February 1994. Upon receipt at Springbom the seeds were assigned SLI Lot # S-693-
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2. Percent germination for lot LA 06 and RA 08 determined by the supplier was 95% and 91 %, 

respectively. 

2.2.3.3 Reference Test· A 120-hour reference toxicant (2-chloroacetamide) test 

was conducted concurrently with the soil sample toxicity tests. During the reference test, lettuce 

seeds were exposed to 2-chloroacetamide concentrations of 3.75, 7.5, 15, 30 and 60 mg/kg. 

Three replicate vessels were established for each concentration with each replicate containing 

20 seeds (60 seeds per concentration). Exposure conditions for the reference test were the 

same as those established during the tests with the soil samples. At the termination of the 

reference test conducted on 29 July 1993, percent germination ranged from 100% in the 3.75 

mg/kg treatment level to 0% in the 60 mg/kg treatment level. The 12D-hour Le50 value for the 

reference test was calculated by moving average angle analysis to be 25 mg/kg (95% confidence 

interval of 22 to 28 mg/kg). The reference test conducted on 18 February 1994, resulted in 90% 

germination in the 3.75 mg/kg treatment level. and 0% in the 60 mg/kg treatment level. The 120-

hour LC50 value for the reference test was calculated by moving average angle analysis to be 

17 mg/kg (95% confidence interval of 15 to 20 mg/kg). 

2.2.3.4 Teat Procedures· The 12D-hour soil toxicity tests were conducted from 

29 July to 3 August 1993, from 17 February to 22 February 1994 and from 4 March to 9 March 

1994. The test vessels used during this study were Pyrex brand plastic Petri dishes (150 mm 

diameter, 15 mm height). Three replicate test vessels were maintained for each soil sample. In 

addition, sand control vessels were also established and maintained under the same exposure 

conditions as the soil samples. The control vessels contained washed silica sand only and no 

test soil. The washed silica sand was obtained from the Wedron Company (Lot # 1 D-2-92 ant 

#11-2-94). The silica sand had a mesh size of 200, a pH of 7.5 and 6.4 containing 0.169% and 

0.1783% organic matter, respectively. One set of control vessels was established for every five 

soil samples with the exception of the fifth control set. The fifth control set was established in 

conjunction with the last seven soil samples. All comparisons to determine significant effects for 

the soil samples were made using the respective sand controls. 
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Each replicate test vessel contained the equivalent of 1 00 g (dry weight) of the respectiv~ 

soil sample or control sand. FOrty seeds were then distributed to each replicate test vessel and 

pressed into the soil using the bottom of a glass beaker. The seeds in each replicate test vessel 

were then covered with 90 g of silica sand. The appropriate amount of distilled water was then 

added to each Petri dish to obtain a water holding capacity of 85% and the dish was placed 

inside a plastic bag. The plastic bag was expanded with air and securely seaied. This system 

provided a stable relative humidity throughout the exposure. The Petri dishes were then 

randomly positioned within an environmental growth chamber. 

The test environment growth chamber was designed to maintain the temperature of the 

soils at 24 ± 2 ac. A photoperiod of 16 hours of light and 8 hours of darkness, with a light 

intensity range of 410 to 1000 tootcandles was maintained within the test area. Ughting was 

provided by Sylvania Inc. clear 25 watt incandescent bulbs, and Duro-Test Inc. Vrta-Ute~ and 

Sylvania Daylight<» nuorescent bulbs. 

Temperature was measured in one replicate of each soil sample and the controls attes' 

initiation and at each 24-hour interval until test termination. The pH was measured in one 

replicate of each soil sample and the controls at test initiation and termination. Temperature was 

measured with an Ertco alcohol thermometer; pH was measured with a laMotte Model HA pH 

meter and combination electrode. Ught intensity was measured with an IL 1350 

Radiometer/Photometer. 

2.2.3.5 Statistical Analysis - At test termination the percent germination for 

lettuce' seeds exposed to each test sample and sand control was determined. For any test 

sample in which the resultant percent germination was less than the germination of the respective 

control, then that data was statistically compared to the control data using a t·test. Data for test 

samples for which the percent germination was equal to or greater than that of the respective 

control were not statistically analyzed. 
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3.0 RESULTS 

3.1 Short-Term Chronic Test with Oaphnids 

A summary of the water quality characteristics conducted with the elutriate samples is 

presented in Table 1, while a summary of the biological results (percent survival and 

reproduction) from the short-term chronic tests with Ceria daphnia dubia is presented in Tables 

2 and Table 3, respectively. 

In general, the majority of the elutriate samples from the sediments collected at the Cecil 

Field Naval Air Station were not toxic to C. dubia. Survival of daphnids was affected «BO) only 

in four samples. (STC-TOX-3; 2-TOX-2; RC-TOX-7; 5-TOX-4), while daphnid reproduction, 

expressed as the mean number of offspring/female, was affected «14) in eight samples (STC

TOX-2; STC-TOX-3; 2-TOX-2; RC-TOX-7; 5oTOX-3; 5-TOX-4; 5-TOX-5; 5-TOX-1). It is important 

to note that the response of C. dubia to the samples collected and tested twice during this 

program (i.e., 5-TOX-1; S-TOX5; STC-TOX-R1 and RC-TOX-R1) was similar. Summaries of the 

tests conducted with C. dubia are presented in Appendix II. 

3.2 Acute Toxicity Test with Amphipods 

. A summary of the water quality characteristics conducted with the sediment samples is 

presented in Table 4, while a summary of the biological results from the acute tests with Hya//e/a 

azteca is presented in Table 5 .. 

In general, the majority of the sQdiment samples collected at the Cecil Field Naval Air 

Station were not toxic to H. azteca. Survival of amphipods was affected only in six samples 

(STC-TOX-1; STC-TOX-3; 2-TOX-2; 5-TOX-3; 50 TOX-4; 5-TOX-1). It is important to note that the 

response of H. azteca to the samples collected and tested twice during this program (I.e., 5-TOX-

1; 50 TOX5; STC-TOX-Rl and RC-TOX-Rl) was identical. Summaries of the tests conducted with 

H. azteca are presented in Appendix III. 
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3.3 Subacute Toxicity Test with Earthworms 

A summary of the soil quality characteristics conducted with the soil samples is presented 

in Table 6, while a summary of the biological results (mortality and percent weight change) from 

the tests with Eisenia foelida is presented in Tables 7 and 8, respectively. 

The soil samples collected at the CeCil Field Naval Air Station were not toxic to E. foelida 

with one exception. After 14-days of exposure 100% mortality was recorded in sample CF5SS4. 

The earthworms exposed to the soil samples produced cocoons in several test chambers and 

generally gained more weight then the earthworms in the control soil, indicating good heaJth. 

Summaries of the tests conducted with Eisenia (oelida are presented in Appendix IV. 

3.4 Seed Germination Toxicity Test with Lettuce 

A summary of the soil quality characteristics conducted with the soil samples is presented 

in Table 9, while a summary of the biological results from the tests with Lactuca sativa is 

presented in Table 10. -

In general, all of the soil samples collected at the Cecil Field Naval Air Station were no. 

toxic to L sativa, with the exception of BSS01 and CF5SS4. Although germination of lettuce was 

statistically different in five samples (BSS01, lSS06, 2SS04, CF5SS4 and CF5SS13) compared 

to the respective control samples, only two samples BSS01 and CF5SS4 substantially affected 

germination of the lettuce. The germination in two samples 1 SS06 and 2SS04 samples exceeded 

80 percent, while in sample CF5SS13 was 79 percent, therefore it is believed that germination 

of lettuce was not affected by the exposure to these samples. Summaries of the tests conducted 

with L sativa are presented in Appendix V. 
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4.0 DISCUSSION 

The results generated from the short-term chronic test with the elutriate and the acute 

sediment test with amphipods were similar. Oaphnids and amphipods were not affected in twelve 

samples. In samples STC-TOX-3 and 5-TOX-4 both species were affected equally. In samples 

STC-TOX-2, 5-TOX-1, and 5-TOX-3, daphnid reproduction and amphipod survival were affected. 

In one sediment sample, STC-TOX-1, amphipods only were affected (Table 11). 

The soil samples (with the exception of BSS01 and CF5SS4) were not toxic to either the 

earthworm or the lettuce (Table 12). 
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Table 1. 

Test 
Simple 

Water quality parameters (dissolved oxygen, pH, temperature 
and specific conductivity) measured in the exposure solutions 
during the short-term static renewal toxicity tests with 
Ceriodaphnia dubia. 

Dlaaolved Oxygen Specific 
Concentration pH Temperature Conductivity 

(mg/L) ("C) ~mhos/cm) 

Test Dates: 24 June to 1 July 1993 

Control 7.4 - 8.8 7.1 • 7.8 24 - 26 190·210 

RC-TOX-R1 7.3 - 9.6 6.7 - 7.1 24 - 26 150 - 170 

STC-TOX-1 6.8 - 9.3 6.4 - 7.0 24 - 26 130-150 

STC-TOX·2 7.1-9.4 5.5 - 7.0 24 - 26 130- 150 

STC-TOX-3 6.7 - 8.9 5.3 - 6.6 24 - 26 130 - 150 

Test Oat .. : 29 June to 6 July 1993 

Control ;:.3 - 9.2 7.4 - 7.6 24 - 26 190 - 200 

RC-TOX-R1 7.7 - 12.4 6.5 - 6.9 24 - 26 150 

2-TOX-2 8.1 - 10.6 7.0 - 7.8 24- 26 110 
(pore water) 

2·TOX-2 8.1·10.8 6.3 • 6.9 24·26 130 

RC-TOX·9 7.7· 12.6 7.1 ·7.5 24·26 190·210 

Test Dates: 1 to 8 July 1983 

Control 7.6·9.2 7.5 - 7.7 24 - 26 200 

RC·TOX·R1 7.7-11.8 5.1 ·6.7 24·26 150 

RC-TOX-6 4.4 - 12.2 6.7·7.1 24·26 150·160 

RC-TOX·7 5.3 - 12.4 7.0 • 7.3 24 - 26 190 

2·TOX-3 7.4· 12.4 6.8· 7.1 24·26 150 

S-TOX·2 7.6 - 12.2 6.1·6.9 24 - 26 140·150 

5·TOX-3 7.7· 12.0 5.4·6.6 24 - 26 140 

S-TOX-4 7.5 - 12.4 5.4 - 6.6 24·26 140 

S-TOX·5 7.6 • 11.6 5.0·6.5 24·26 150 
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Table 1. Continued. Water quality parameters (dissolved oxygen, pH, 
temperature and specific conductivity) measured in the exposure 
solutions during the short-term static renewal toxicity tests 
with Ceriodaphnia dubia. 

Dlaaolved Oxygen Specific 
Test Concentration pH Temperature Conductivity 

S.mple (mg/L) rC) tumhos/cm) 

Test Oat .. : 2 to 9 July 1993 

Control 7.6 - 9.3 7.3 . 7.6 24·26 190·200 

STC-TOX·R1 5.3·11.6 7.3·7.8 24·26 200·210 

YWC-TOX·R1 4.8·12 2.1 ·7.6 24·26 170·180 

5-TOX·l 4.2· 11.3 5.1·7.4 24·26 140 -150 

Test Oat .. : 9 to 18 July 1993 

Control 7.6·8.2 7.2: 7.8 24·26 170·200 

RC-TOX-Rl 6.9 - 9.4 7.2 - 7.5 24 - 26 150 - 180 

RC-TOX-8 6.8 - 9.3 7.0 - 7.4 24 - 26 150 - 170 

RC-TOX-BA 6.9 - 8.7 7.0 - 7.4 24- 26 140 - 170 

LF-TOX-8 7.2 - 9.3 6.7 - 7.2 24 - 26 130 - 150 

Test Oates: 1 9 to 25 August 1993 

Control 7.4 - 8.2 7.5 - 8.0 24 - 25 200 - 210 

RC-TOX-Rl 7.3 - 9.0 7.5-8.1 24 - 26 180 - 200 

5-TOX-l 7.0 - 9.3 7.6·8.1 24·26 150 - 170 

5-TOX·5 7.0 - 9.3 7.7· 8.1 24·26 140·170 

STC-TOX-Rl 7.1 ·9.0 7.6·8.0 24 - 25 220 - 250 
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Table 2. Continued. Percent survival observed for each elutriate and 
control sample at the termination of the short·term static 
renewal toxicity tests with Ceriodaphnia dubia. 

Percent Survival 
Test 
Sample A B C 0 E F G H J Mean 

Test Dates: 2 to 9 July 1993 

Control 100 100 100 100 100 - • 100 100 100 100 100 

STC·TOX·R1 100 100 100 100 100 100 100 100 100 100 100 

YWC·TOX·R1 100 100 a 100 100 100 100 a 100 100 80 

Nll 5·TOX-1 100 100 100 100 100 100 100 100 100 100 100 

Teat Dates: 9 to 16 July 1993 

Control 100 100 100 100 100 100 100 100 100 100 100 

RC-TOX-R1 100 100 100 100 100 100 100 100 100 100 100 

RC·TOX-a 100 100 100 100 100 100 100 100 100 100 100 

RC·TOX-aA 100 100 100 100 100 100 100 100 100 100 100 

LF·TOX-a 100 100 100 100 100 100 100 100 100 100 100 

Test ~ates: 1 9 to 25 August 1993 

Control 100 100 100 100 100 100 100 100 100 100 100 

RC-TOX·Rl 100 100 100 100 100 100 100 100 100 100 100 

¥ 5-TOX·1 0 100 100 100 100 100 100 0 100 100 80 

-;. 5-TOX·S 100 100 100 100 100 100 100 100 100 100 100 

STC·TOX·R1 100 100 100 0 100 100 100 100 100 100 90 

• Organism observed missinPe from this replicate on day 1 of the exposure. Therefore, mean calculation 
was based on a total of 9 emales. 
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Table 2. Percent survivel observed for eech elutriate end control 
sample at the termination of the short·term static renewal 
toxicity tests with Ceriodaphnia dubia. 

Percent Survival 
Test 
Sample A B C 0 E F G H J Me.n 

Test Oat .. : 24 June to 1 July 1993 

Control 100 100 100 100 100 100 100 100 100. 100 100 

RC·TOX·Rl 100 100 100 100 100 100 100 100 100 100 100 

STC-TOX-l 100 100 a 100 100 100 100 100 100 100 90 

STC-TOX·2 100 100 100 100 a a 100 100 100 100 80 

STC-TOX-3 a 100 100 a 100 a 100 a 100 a 50 

Tut Oat .. : 29 June to II July 1 993 

Control 100 100 100 100 100 100 100 a 100 100 90 

RC-TOX-Rl 100 100 100 100 100 100 100 100 100 100 100 

2·TOX-2 100 100 100 100 100 100 100 100 100 100 100 
(pore water) 

2-TOX-2 a 100 100 100 100 100 a 100 100 a 70 

RC-TOX·9 100 100 100 100 100 100 100 100 100 100 100 

Tut Oat .. : 1 to 8 July 1983 

Control 100 100 100 100 100 100 100 100 100 a 90 

RC-TOX-Rl 100 100 100 100 100 100 100 100 100 a 90 

RC-TOX-8 100 100 100 a 100 100 100 100 100 100 90 

RC-TOX-7 a a a 100 a 100 a 100 a a 30 

2-TOX-3 100 100 100 a 100 100 100 100 100 100 90 

S-TOX-2 100 100 100 100 100 100 100 100 100 100 100 I 

y S-TOX-3 100 100 100 a 100 100 100 100 100 a 80 

, S-TOX-4 100 a a 100 100 100 100 a 100 a 60 

j\)~ S-TOX-5 100 100 100 a 100 100 100 100 100 100 90 
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Table 3. Reproductlon (offspring/female) observed for each elutriate and 
control sample at the termination of the short-term static 
renewal toxicity tests with Ceriodaphnia dubia. 

Number of Offspring/Female 
Test 
Sample A B C 0 E F G H J Me.n 

Test Dates: 24 June to 1 July 1993 

Control 22 21 18 20 20 23 21 20 16 19 20 

RC-TOX-I11 24 25 26 21 Z1 26 26 25 25 20 25 

STC-TOX-1 19 16 0 18 18 13 15 11 17 20 15 

STC-TOX-2 10 :3 5 15 :3 5 13 7 13 3 8 

STC-TOX-3 7 14 10 0 15 0 11 0 6 2 7 

Test Oat .. : 29 June to 8 July 1993 

Control 18 17 18 15 15 17 16 9 20 16 16 

AC-TOX-A1 4 7 19 21 19 17 20 20 10 17 15 

2-TOX-2 11 15 17 16 17 12 17 9 14 13 14 
(pore water) 

2-TOX-2 8 13 21 15 11 9 0 14 17 0 11 

AC-TOX-9 14 14 12 22 22 18 22 16 17 16 17 

Tnt Cat .. : 1 to 8 July 1993 

Comrol 17 16 8 14 10 10 20 14 16 9 13 

AC-TOX-I11 21 15 12 21 18 15 17 17 15 0 15 

AC-TOX-6 7 14 20 0 13 13 14 21 21 21 14 

AC-TOX-7 0 0 0 17 0 14 0 18 0 0 5 

2-TOX-3 18 21 15 0 18 20 18 20 19 17 17 

'i 5-TOX-2 21 16 18 18 17 15 17 16 11 16 17 

y 5-TOX-3 8 11 12 0 18 10 11 12 7 .0. 9 

'/5-TOX-4 11 0 2 2 13 12 7 17 11 4 8 

5-TOX-S 6 13 14 0 10 14 12 10 10 15 10 
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Table 3. Continued. Reproduction (offspring/female) observed for each 
elutriate and control sample at the termination of the short·term 
static renewal toxicity tests with Ceriodaphnia dubia. 

Number of Offspring/Female 
Test 
Sample A B C 0 E F G H J Mean 

Tnt Oat .. : 2 to 9 July 1993 

Comrol 21 19 20 6 23 0 2S 24 18 28 20 

STC·TOX·R1 22 20 13 15 11 13 15 12 15 17 15 

YWC·TOX·R1 21 24 4 24 26 24 20 0 21 21 19 

S·TOX·1 13 17 9 11 9 3 19 11 10 10 11 

Teat Oat .. : 9 to 18 July 1993 

Corntol 25 22 17 17 24 17 24 12 19 22 20 

RC·TOX.fl1 29 23 38 0 24 16 23 20 23 2:l 22 

RC-TOX-8 33 35 30 19 35 22 2:l 29 15 26 2:l 

RC-TOX-8A 30 20 14 24 22 20 20 26 21 26 22 

LF-TOX-8 12 15 12 16 22 29 29 19 24 29 21 

Teat Oat .. : 1 9 to 25 August 1993 

Corntol 13 18 15 19 22 22 22 28 2S 22 21 

RC·TOX-R1 15 20 14 16 18 12 23 8 19 16 16 

S-TOX·1 3 9 5 12 16 15 18 4 15 18 12 

S-TOX-5 11 9 '. -9 . ,-,." 8 --17 15 14 10 0 15' 11 

STC-TOX·R1 11 12 14 0 12 22 13 23 18 22 15 
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Table 4. Water quality parameters (dissolved oxygen, pH, temperature, 
total alkalinity, total hardness, specific conductivity) measured 
in the exposure solutions during the 14-day static acute renewal 
toxicity tests with Hyallela azteca. 

Olaolved Oxygen Total Total Specific 
Test Concentration pH Tempersture Hardness Alkalinity Conductivity 
Sample (mg/L) ("C) (mg/L (mg/L ~mhoslcm) 

u CaCO,) as CaCO,) 

Test Oates: 23 June to 7 July 1993 

STC-TOX-1 7.0 - 8.9 6.7·7.4 19 - 21 28 - 32 18 100 - 110 

STC-TOX-2 7.3 - 8.8 6.8 - 7.3 19 - 21 24 - 28 16 - 18 110 

STC-TOX-3 7.3 - 8.7 6.5 - 7.2 19 - 21 24 - 28 16 - 18 100 - 110 

RC-TOX-Rl 7.5 - 9.4 ,6.8 - 7.6 19 - 21 2B -32 18 - 22 100-130 

Test Oat .. : 28 June to 12 July 1993 

RC-TOX-8 7.8 - 9.0 6.8 - 7.4 20 - 21 28 - 32 18 120 - 150 

RC-TOX-8A 6.8 - 9.0 6.8 - 7.4 20 - 21 28 - 32 18 - 20 120-150 

\.F-TOX-8 7.6 - 9.0 6.7 - 7.4 20 - 21 24 - 32 18 120 - 150 

2-TOX-2 7.5 - 9.0 6.8 - 7.4 20 - 21 32 - 36 18 120 - 150 

RC-TOX-9 7.2 - 8.8 6.8 - 7.4 20 - 21 36 20 - 24 120-150 

RC-TOX-Rl 7.8 - 9.0 6.9 - 7.3 20 - 21 28 - 32 18 120 - 150 

Sand Comrol 7.4 - 8.9 6.7 - 7.5 20 - 21 32 - 36 18 - 30 130 - 150 
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Table 4. Continued. Water quality parameters (dissolved oxygen, pH, 
temperature, total alkalinity, total hardness, specific conductivity) 
measured in the exposure solutions during the 14-day static 
acute renewal toxicity tests with Hyal/e/a azteca. 

Dluolved Oxygen Total Total Specific 
Test Concentration pH Temperature Hardness Alkalinity Conductivity 
Sample (mg/L) ("C) (mg/L (mg/L "'mhoa/cm) 

aaCaCO:J .. CaCO:J 

Test Oat".: 30 June 10 14 July 1993 

2-TOX-3 5.5 • 9.1 6.8 - 7.5 19 - 20 28·32 18 - 20 100-130 

5-TOX-2 8.2 - 9.0 6.7 - 7.5 19·20 16 - 20 24 - 32 100-120 

5-TOX-3 8.1 - 9.0 6.6 - 7.4 19 - 20 24 - 2B 16 100-120 

5-TOX-4 7.4 - 9.1 6.6·7.4 19 - 20 24 - 28 14 - 18 100-110 

5-TOX-5 7.6 - 9.0 .6.5 - 7.4 19·20 24·2B 14 100·120 

RC-TOX-6 7.5 - 9.0 6.6 - 7.4 19 - 20 2B - 32 18 100 - 130 

RC-TOX-7 7.4 - 9.2 6.8 - 7.4 19·20 28 - 32 18 100 - 130 

RC-TOX.fIl 7.5 - 9_1 6.8 - 7.4 19 - 20 2B lB·20 100 - 130 

Teat Oat".: 21018 July 1993 

STC-TOX-Rl 7.8 - 9.4 6.B -7.7 19 - 20 36 20 - 26 130-150 

YWC-TOX-Rl 5.8 - 9.3 6.B - 7.7 19 - 20 32 - 36 20 - 30 120 - 130 

5-TOX-1 7.5 - 9.4 6.9 - 7.7 19 - 20 32-44 18 - 20 120 - 130 

Test Oat .. : 23 August 10 8 September 1993 

5-TOX-l 7.0 - 8.9 7.3 - 8.1 19 - 20 2B 20 - 22 100 - 110 

5-TOX-5 6.5 - 9.0 7.3 - 8.1 19 - 20 28 - 32 18 - 20 100 

STC-TOX-Rl 6.5 - 9.0 7.3 • 8.0 19 - 20 32 - 36 20·22 100 

RC-TOX-Rl 6.6. - B.9 7.2 - 8.1 19 - 20 28 20 100 
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Table 5. Percent mortality observed for each sediment sample at the 
termination the 14-day static acute renewal toxicity tests with 
Hyallela azteca. 

Percent MortalHy 
Test 

Semple Rep A Rep B Rep C Rep 0 Me.n 

Test Oat .. : 23 June to 7 July 1993 

STC-TOX-l 100 100 100 100 100" 

STC-TOX-2 20 0 25 50 24 

STC-TOX-3 85 70 85 80 sO" 

RC-TOX-Rl 0 5 0 0 1 

Test Oat .. : 28 June to 12 July 1993 

RC-TOX-8 0 0 5 0 1 

RC-TOX-8A 5 0 0 5 3 

LF·TOX-8 10 0 0 0 3 

2-TOX-2 20 35 5 10 lSb 

RC-TOX-9 10 5 0 0 4 

RC-TOX-Rl 0 0 0 0 0 

Sand control 0 0 5 10 4 

Test Oat .. : 30 June to 14 July 1993 

2-TOX-3 10 10 0 5 6 

" 5-TOX-2 0 0 0 0 0 

y 5-TOX-3 80 70 45 80 64" 

V 5-TOX-4 20 25 45 25 2!i' 

5-TOX-5 0 0 0 0 0 

RC-TOX-<5 10 0 a a 3 

RC-TOX-7 0 0 a 5 1 

RC-TOX-Rl 0 20 5 15 10 
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Table 5. Continued. Percent mortality observed for each sediment 
sample at the termination the 14-day static acute renewal 
toxicity tests with Hyalle/a azteca. 

Percent Mortality 
Teat 

Sample Rep A Rep 8 Rep C Rep 0 Mean 

Teat Cates: 2 to 16 July 1993 

STC-TOX-Rl 0 5 0 0 

YWC-TOX-Rl 0 0 0 0 0 

s-TOX-l 70 90 90 85 84" 

Teat Oat .. : 23 August to 6 September 1993 

5-TOX-l 60 100 85 80 76" 

5-TOX-5 ·20 15 0 5 10 

STC-TOX-Rl 0 0 5 0 1 

RC-TOX-Rl 10 10 0 0 5 

• Statistically different as compared to the reference control (RC-TOX-Rl, test dates 23 June to 7 July 
1993). 

b Statistically different as compared to the reference control (RC-TOX-Rl, test dtes 28 June 1993 to 12 
July 1993). 

C Statistically different as compared to the reference control (RC-TOX-Rl, test dates 30 June to 14 July 
1993). 

" Statistically different as compated to the reference control (STC-TOX-Rl, test dates 2 to 16 July 1993). 
• Statistically different as compared to the reference control (RC-TOX-Rl, test dates 23 August to 6 

September 1993). 
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Table 6. Soil quality parameters (pH, temperature and percent moisture) 
measured in the exposure soils during the 14-day toxicity tests 
with earthworms Eisen;a foetida. 

Test pH Temperature Moisture 
Sample ("C) (%) 

Control #1 5.9 - 6.4' 20 - 21 15 - 19 

15501 4.8 - 5.7 20 - 21 10 - 13 

15502 5.1 - 5.7 19·21 18 - 20 

15503 5.2 - 5.3 20·21 21 

15504 5.4 - 5.8 20·21 8.8 - 11 

15505 5.8 - 6.4 20 - 21 12 - 13 

15506 5.1 - 5.6 19 - 21 11 - 14 

15508 5.6 - 6.4 19 - 21 20 - 22 

25505 5.7·5.8 20·21 11 - 12 

25506 5.5 - 6.2 19 - 21 8.3· 15 

Control #2 6.0 - 6.5 19·21 16·17 

85501 (Test #1) 4.8 -5.7 20·21 7.2 - 7.B 

85501 (Test #2) 4.5·4.9 20 - 21 B.2 - 8.7 

15509 4.8·5.5 20 - 21 16 - 18 

15510 5.5 - 6.2 20·22 12 - 17 

15512 5.0 - 5.7 20 - 21 15·24 

15513 4.8 - 5.9 20 - 21 16 - 18 

15514 4.2 - 4.5 21 14 - 15 

25504 5.6 - 5.7 20 - 22 7.2 - 7.3 

Springborn Laboratories, Inc. 
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Table 6. Continued. Soil quality parameters (pH, temperature and 
percent moisture) measured in the exposure soils during the 
14-day toxicity tests with earthworms Eisenia foetida. 

Test pH Temperature Moisture 
S.mple re) (%0) 

2SS09 5.3·6.0 20 - 22 22 - 23 

Control #3 6.0 - 6.6 18 - 22 14 - 15 

lSS07 5.3 - 5.8 21 15 - 17 

lS511 5.4 - 6.0 20 - 21 10· 12 

15515 5.1 - 5.5 20 - 21 8 - 10 

2SS01 5.8·6.5 20 ·21 11 - 12 

25502 6.2 - 6.4 20 - 21 6-8 

25503 5.8 - 6.2 19 - 21 8 - 10 

2SS07 4.7 - 5.1 21 - 22 9 - 12 

25508" 5.7 - 5.8 20 - 21 7-8 

25510 5.1 - 5.4 21 6 - 10 

CFl7SS1 0 5.4 - 7.2 19 - 21 16 

CF17SS3 4.5 - 5.5 19 - 21 22 

CFl7SS6 6.7·7.1 19 - 21 17 

CF17SS8 5.7-6.1 20 - 21 25 

CF17SS9 4.3 - 5.0 19 - 21 14 

CF17SS10 5.4 - 7.2 19·21 16 

CF17SS11 4.4 - 4.6 20 - 21 30 

CF17SS12 4.6 - 4.7 20 - 21 16 

Springborn laboratories, Inc. 
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Table 6. Continued. Soil quality parameters (pH, temperature and 
percent moisture) measured In the exposure soils during the 
14-day toxicity tests with earthworms Eisenia foefida. 

Page 42 of 21 = 

Tnt pH Temperature Moisture 
Sample ("e) (%1 

Comrol1 6.6·7.1 19·21 NA 

Comrol2 6.2 • 7.7 20·22 15 - 23 

Control 3 6.4 - 7.7 18 - 23 16 - 19 

CFSSS6 b 5.4 - 7.4 18 - 23 16 - 18 

CF5SS4 4.5 - 6.5 21 - 22 33- NA 

CF5SS2 6.3 - 7.3 17 - 22 12 - 13 

CF5SS9 4.7 - 5.7 17-22 13 - 14 

CFSSS8 6.1 -7.4 17 - 22 10 - 12 

CF5SS13 5.3 - 5.6 18 - 22 11 - 14 

CFSSS14 5.0 - 5.7 18 - 22 13 - 15 

CFSSS15 6.5 - 7.7 18 - 22 10 - 20 

CF5SS31 6.5-7.1 18 - 22 26 - 29 

CF5SS26 6.8 - 7.7 18 - 22 18 - 21 

CFSSS20 7.1 - 7.8 18 - 22 16 - 18 

CF5SS19. 6.9 - 7.9 19 - 22 11 - 13 

CFSSS21 5.1 - 5.5 18 - 22 16 - 17 

CFSSS23 7.0 - 7.6 19 - 22 12 - 14 

CFSSS24 6.8 - 7,3 18 - 22 7 - 12 

The pH of this sample was adjusted from 5.7 to 6.5 with calcium carbonate prior to test initiation . 
The pH of this sample was adjusted from 3.3 to 5.4 with calcium carbonate prior to test initiation. 
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Table 7. Percent mortality observed for each soil sample at the termination 
of the 14-day toxicity tests with earthworms Eisenla (oalida. 

Test Percent Mortality 
Sample Rep A Rep B Rep C Rep D Mean 

Control #1 a a a a a 

15501 a a a a a 

15502 50" a 10" a 15b 

15503 10" a a a 2.5 

15504 a a 10" a 2.5 

15505 a a a a a 

lSS06 20" a a a 5 

lSS08 O' a a a a 

25505 a a a a a 

25506 10" a 10" 10" 7.5 

Control #2 a 10" a 10" 5.0 

a5501 (Test #1) a a a 10" 2.5 

a5501 (Test #2) 10" 10" 10" a 7.5 

lSS09 a a a a a 

lSS10 a 20" a 10" 7.5 

15512 a a a a 0 

15513 a 0 0 0 a 

15514 10" a 0 a 2.5 

25504 a 30" 10" a 10 

25509 a 40" a 30" 17.5 
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Table 7. Continued. Percent mortality observed for each soil sample 
at the termination of the 14-day toxicity tests with earthworms 
Eiseni. foetIde. 

Test Percent Mortality 
5.mple Rep A Rep S Rep C Rep 0 M .. n 

Control ;113 0 0 0 0 0 

15507 0 0 0 0 0 

15511 0 0 10" 0 2.5 

15515 0 0 10" 0 2.5 

25501 0 0 0 10- 2.5 

25502 10" 0 0 Od 2.5 

25503 10" 0 O' 0 2.5 

25507 O' 0 0 0 0 

2SSoa 0 0 0 0 0 

25510 10" 0 0 0 2.5 

Control 1 0 0 0 0 0 

CFl7SS1 0 0 0 0 0 0 

CF17SS3 0 0 0 0 0 

CFl7SS6 0 0 0 0 0 

CFl7SS8 0 10 0 0 2.5 

CFl7SS9 0 a 0 0 0 

CFl7SS1 0 a a 0 a 0 

CFl7SS11 a a 10 0 2.5 

CF175512 a a 0 0 0 
.\ 

Springborn Laboratories, Inc. 



Report No. 93-074874 Page 45 of 213 

Table 7. Continued. Pereent mortality observed for eaeh soli .. /Ilple 
at the termination of the 14-<1ay toxfelty testa wHh earthworms 
Ei.enia foetida. 

Teat 
Sample Rep A Rep B Rep C Rep 0 Mean 

Comrol2 0 0 0 0 0 

CFSSS6 0 a a a a 

CFSSS4 100 100 100 100 100 • 

I 
CFSSS2 a a 0 0 0 

CFSSS9 a 0 0 0 0 

CFSSSB a 0 0 0 a 

CF5SS13 a 0 0 a 0 

CF5SS14 10 0 0 0 2.5 

CFSSS15 0 0 a 0 0 

,Control 3 a 0 0 0 0 
• 
CF5SS31 0 0 0 0 a 

" 

CF5SS26 0 0 0 0 0 

CFSSS20 a 0 a a 0 

CFSSS19 a a 0 0 0 

CF5SS21 0 10 0 a 0 
~ JJI ", 

CF5SS23 0 O· 0 0 0 

CF5SS24 0 0 0 0 0 

• Value presemed represents the number of eanhwonns missing from test vessels at termination. 

b 
Missing earthworms were recovered alive in the waterbath. 
Statistically different from the comrol. However, this difference is not considered to be biologically 
significant since several of the earthwonns were missing from this test vessel at test termination 
and the observed mortality cannot be attributed to exposure to the soil sample. 

c Dead earthworm found on outside of test vessel. 
d 11 earthwonns recovered . 
• Statistically differem from the respective comrol. 
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Tabla 8. Initial and final weights and the percent weight change for 
earthworms Elsen;. foatlda exposed to the soil samples during 
the 1 4-day toxicity tests. 

Test Mean Initial Me.n Final Weight 
Sample Weight (g) Weight (g) Change (%) 

Control #1 0.3482 0.3109 -10 

15501 0.2952 0.3390 15" 

15502 0.3062 0.3265 6.2 

15503 0.3230 0.3313 3.3 

15504 0.3101 0.3354 7.6 

15505 0.2997 0.3079 2.3 

15506 0.3185 0.3347 5.3" 

15508 0.3133 0.3423 9.8" 

25505 0.3216 0.3286 2.8" 

25506 0.2950 0.2922 -1.2 

Control #2 0.3089 0.3004 -2.7 

B5501 (Test #1) 0.3071 0.3017 -1.9 

B5501 (Test #2) 0.2989 0.2953 1.4 

15509 0.3084 0.3365 9.1 

15510 0.3019 0.2922 -3.0 

15512 0.2986 0.3012 0.88 

15513 0.2907 0.2974 3.2 

15514 0.3071 0.3170 3.3 

2S504 0.2976 0.3373 14 
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Table 8. Continued. Initial and final weights and the percent weight 
change for earthworms Eisenia foetida exposed to the soil 
samples during the 14-day toxicity tests. 

Test Mean InHlal Mean Final Weight 
Sample Weight (g) Weight (g) Change (%) 

25509 0.3091 0.3263 5.8 

Contral13 0.3243 0.3035 -6.3 

15507 0.3123 0.3269 6.3 

15511 0.3439 0.3496 2.5 

15515 0.3075 0.3276 6.8' 

25501 0.3367 0.2888 -14 

25502 0:320.,0 0.2998b -6.5 

25503 0.3141 0.2946 -5.6 

25507 0.3250 0.3396 4.1 

25508 0.2988 0.2908 -2.4 

25510 0.3292 0.3126 -4.6 

Contrail 0.1939 0.1709 -11.88 

CF17551 0 0.1785 0.1893 5.96 

CFl7SS11 0.1910 0.2459 28.1 

CFl7553 0.2019 0.2255 11.67 

CFl7SS6 0.1842 0.1890 2.79 

CFl7SS8 0.2115 0.2754 30.9 

CFl7SS9 0.2000 0.2015 0.77 

CF175512 0.2074 0.1988 4.19 
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Table 8. Continued. Initial and final weights and the percent weight 
change for earthworms Eisen;a foetida exposed to the soli 
samples during the 14-<1ay toxicity tests. 

Test Mean Initial Mean Final 
Sample Weight (g) Weight (g) 

Control 2 0.4452 0.3897 

CFSSS6 0.3642 0.3712 

CFSSS4 0.3806 NA 

CFSSS2 0.3743 0.3502 

CFSSS9 0.3588 0.3979 

CFSSS8 0.3638 0.3358 

CFSSS13 0.3675 0.3605 

CFSSS14 0.3863 0.4079 

CFSSS15 0.3283 0.3169 

Control 3 0.3880 0.3543 

CFSSS31 0.3550 0.3906 

CFSSS26 0.3504 0.3639 

CFSSS20 0.3380 0.3426 

CFSSS19 0.3365 0.3167 

CFSSS21 0.3069 0.3319 

CF5SS23 0.3018 0.2964 

CFSSS24 0.2815 0.2894 
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Weight 
Change (%) 

·11.64 

1.98 

.0.21 

10.83 

-6.77 

·1.58 

6.25 

-3.31 

-7.91 

11.05 

3.85 

0.57 

·5.67 

8.13 

·1.77 

3.46 

slatJStJcally different lTom the respectIVe control Since a posItIVe growth response was oeserved, the 
statistical difference observed is not considered to be biologically significant. 
11 earthworms were recovered in Replicate D of this soil sample. Mean weights were based on 11 
earthworms. 
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Table 9. Soil quality parameters (pH and temperature) measured in 
the exposure soils during the 12o-hour toxlcity tests with lettuce, 
Lactuca sativa. 

Test Temperature 
Sample pH iC) 

Control #1 6.2 - 7.0 21 - 23 

lSS08 5.2 - 6.2 21 - 23 

15506 4.1 - 6.0 21 - 23 

lSS03 5.1-5.2 21 - 23 

lSS02 4.9 - 5.2 21 - 23 

lSS01 4.8 - 5.2 21 - 23 

Control #2 6.2 21 - 23 

lSS04 4.1 - 4.8 21 - 23 

lSS05 5.4 - 5.6 21' - 23 

25506 5.8-6.1 21 - 23 

25505 5.6 - 5.8 20 - 23 

2SS04 5.0 - 5.6 21 - 23 

Control #3 6.2 - 6.4 20 - 23 

BSS01 (Test #1) 4.1 - 4.6 20 - 23 

85501 (Test #2) 4.1 - 4.6 21 - 23 

lSS09 4.3 - 4.5 21 - 23 
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Table 9. Continued. Soil quality parameters (pH and temperature) 
measured In the exposure soils during the 120-hour toxicity 
tests with lettuce, Lactuca sativa. 

Teat Temperature 
Sample pH ("C) 

1SS12 4.8 • 4.9 21·23 

1SS13 5.0·5.5 21·23 

Control #4 6.2 20·23 

15514 3.6·4.5 21·23 

25509 4.6·5.8 21·23 

1SS10 4.6·5.0 20·23 

1SS11 4.9·5.2 20·23 

25510 4.5·5.0 21·23 

Control #5 6.2 • 6.4 20·23 

1SS07 5.0·5.4 21·23 

1SS15 4.7·5.2 21·23 

25507 4.2·4.8 21·23 

25508 4.7·5.4 21·23 

25501 5.4 • :S.6 21·23 

25502 5.6·5.7 21·23 

25503 5.6 • 5.8 21 - 23 

Comrol1 6.6 24 - 27 

Springbom Laboratories, Inc. 
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Table 9. Continued. Soil quality parameters (pH and temperature) measured in the 
exposure soils during the 120-hour toxicity tests with lettuce, 
Lactuca sativa. 

Test Temperature 
Sample pH ("C) 

CF17SS3 5.1 - 5.6 22 - 26 

CF17SS6 6.7 - 6.9 23-27 

CF17SS8 6.1 - 6.4 22-27 

CF17SS9 4.1-4.3 23 - 26 

CF17SS1 0 7.2-7.5 22 - 27 

CF17SS11 4.2 - 4.4 22 - 27 

CF17SS12 4.3 - 4.4 22 - 28 

CFSSS6" 5.7-5.8 21-25 

CFSSS4 4.~.5 21-25 

CFSSS2 6.5-7.2 21-25 

CFSSS9 4.2 20-24 

CFSSS8 6.5-7.2 20-24 

CFSSS13 4.7-5.0 20-24 

CFSSS14 4.2-4.3 20-24 

CFSSS15 7.5-7.6 21-24 

CFSSS31 6.8 21-25 

CFSSS26 7.4-7.6 22-26 

CFSSS20 7.5-7.8 22-25 
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Table 9. Contlnuecl. Soil quality parameters (pH and temperature) measured In the expOSl 
soUe during the 120-hour toxicity tests with lettuce, Lactu~ sativa. 

Teet Temperature 
Sample pH ("C) 

CF5SS19 7.4-7.8 21-25 

CF5SS21 4.4-5.7 20-25 

CF5SS23 7.2-7.7 20-25 

CF5SS24 6.7 20-24 

• TIle pH of this sample was adjusted from 3.3 to 5.7 with calcium carbonate prior to test initiation. 
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Table 10. Percent germination determined for each soil and control 
sample at the terminat/on of the 120-hour toxicity tests with lettuce, 
Lactuca sativa. 

Percent Germination 
Teat 

5ample Rep A Rep B Rep C Mean 

Control #1 95 93 93 93 

lSS08 98 98 100 98 

lSS06 80 as 8s as-

lSS03 93 95 90 93 

15502 93 98 100 97 

15501 B3 90 98 90 

Control #2 95 roo 93 96 

lSS04 93 60 B3 78 

lSS05 80 95 9B 91 

2SS06 93 9B 100 97 

25505 95 100 95 97 

2SS04 B8 as BB 87' 

Control #3 95 95 93 94 

8SS01 (Test #1) 2.5 15 7.5 8.3"' 

8SS01 (Test #2) 0 0 0 0.0" 

1SS09 80 85 98 88 

1SS12 90 B8 60 66 

1SS13 100 100 98 99 

Control #4 100 100 98 99 

lSS14 9B 93 98 96 
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Table 10. Continued. Percent germination determined for each soli and control sample at the 
termination 0' the 12D-hour toxicity tests with lettuce, uctuca sativa. 

Percent Germlnillon 
Test 

Sample Rep A Rep B Rep C Mean 

bontrol1 90 93 90 91 
". 
CFSSS6 93 93 90 92 

CFSSS4 13 30 23 22" 

CF5SS2 98 70 95 88 

CFSSS9 88 88 95 90 

CFSSS8 88 90 90 89 

Control 2 98 98 95 97 

CFSSS13 83 75 80 79 • 

CFSSS14 93 93 88 91 

CF5SS15 93 95 88 92 

CFSSS31 68 88 95 83 

CFSSS26 98 85 90 91 

Control 3 90 93 95 93 

CFSSS20 98 90 95 94 

CF5SS19 93 80 78 83 

CF5SS21 90 90 98 93 

CF5SS23 80 93 80 84 

CFSSS24 90 95 90 92 

• Statistically different from the respective control. 
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Table 11. Comparison of the biological endpoints generated during the 
short-term chronic test with Ceriodaphnia dubia and the acute 
toxicity test with Hya//e/a azteca. 

C4rIodaphnla Hy.llela 
Tnt 

sample 10 survtval Reproduction Survtval 
(%I (oltapring/odWt) (%I 

STCTox·l 90 15 0.0 

STCTox·2 so B 76 

STCTox-3 50 7 20 

2·Tox-2 70 11 53 

2·Tox·2 (pore) 100 1~ NIl 

LF·Tox-3 100 21 98 

ACTox-3 100 27 99 

ACTox.aA 100 22 98 

ACTox-i 100 17 96 

ACTox.a 90 14 98 

RCTox-7 30 5 99 

2-Tox-3 90 17 94 

S-Tox-2 100 17 100 

S-Tox-3 SO 9 3e 

S-Tox-4 SO a 71 

S-Tox-6 90 10 100 

STCTox-Rl 100 15 99 

YWCTox-Rl SO 19 100 

S-Tox-l 100 "1 16 

STCTox·Rl 90 15 99 

S-Tox-l SO 12 2~ 

S-Tox-6 100 11 90 
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Table 12. Comparison of the biological endpoints generated during the 
toxicity tests with Eisenia foefida and the acute toxicity tests 
with Laduca sativa. 

Page 57 of 213 

Earthworm Lettuce 
Test 

Sample 10 Mean Mortality (%0) Germination (%0) 

15501 0 90 

15502 15 97 

1S503 2.5 93 

15504 2.5 78 

15505 0 91 

15506 5 83 

15508 0 98 

2550S 0 97 

25506 7.5 97 

85501 (Test #1) 2.5 8.3 

85501 (Test #2) 7.5 0.0 

15509 0 88 

15512 0 86 

15513 0 99 

15514 2.5 96 

25504 10 87 

25509 17.5 96 

15510 7.5 89 

15511 2.5 89 

25510 2.5 95 

lSS07 0 96 

15515 2.5 91 

25501 2.5 88 
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Table 12. Continued. Comparison of the biological endpoints generated during the 
toxicity tests with Eisenia foetida and the acute toxicity tests with 
Lactuca sativa. 

earthworm Lettuce 
Test 

Sample 10 Mean Mortality (%) Germination (%) 

2SS02 2.5 99 

2SS03 2.5 97 

2SS07 0 93 

2SS08 0 98 

CF17SS1 0 0 94 

CFl7SS3 0 88 

CF17SS6 0 93 

CF17SS8 2.5 59 

CF17SS9 0 69 

CF17SS1 0 0 94 

CF17SS11 2.5 sa 
CF17SS12 0 93 

CF5SS6 0 92 

CF5SS4 100 22 

CF5SS2 0 sa 
CF5SS9 0 90 

CF5SS8 0 89 

CF5SS13 0 79 

CF5SS14 2.5 91 

CF5SS15 0 92 

CF5SS31 0 83 

CF5SS26 0 91 

CF5SS20 0 94 

CFSSS19 0 83 

CF5SS21 2.5 93 

CFSSS23 Q 84 

CFSSS24 0 92 
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5.0 APPENDIX II - DAPHNID TEST RESULTS SUMMARIES 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST OATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: -

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-Rl 
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7-Day Static Renewal ToxiCity Test With Ceriodaphnia dubia 

Sediment 

22 June 1993 

23 June 1993 

24 June to 1 July 1993 

Ceriodaphnia dub/a; ~ 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCO, 

Ten replicate 3D-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 ·C, light intensity of 
60 to 100 footcandles 

Ten; one C. dUbia per replicate 

1 00% survival 

25 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUCY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST CATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC·TOX·1 
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7·Day Static Renewal Toxicity Test Wrth Ceriodaphnia dubia 

Sediment 

22 June 1993 

23 June 1993 

24 June to 1 July 1993 

Ceriodaphnia dubia; :s 9 hours old, hatched within the same 
7.S-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCO. 

Ten replicate 30-mL plastic beakers each containing 15 mL of tel>. 
solution 

7-day duration, solution temperature of 25 ± 1°C, light intensity of 
60 to 100 footcandles 

Ten; one C. dubia per replicate 

90% survival 

15 offspring/adult 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC-TOX-2 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

22 June 1993 

23 June 1993 

24 June to 1 July 1993 

Ceriodaphnia dubia; ~ 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaC03 

Ten replicate 3()..mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 DC, light intensity of 
60 to 100 footcandles 

Ten; one C. dubia per replicate 

80% survival 

8 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC-TOX-3 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

22 June 1993 

23 June 1993 

24 June to 1 July 1993 

Ceriodaphnia dubia; S 9 hours old, hatched within the same 
7.5-hour period 
source: SU cuiture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCO, 

Ten replicate 30-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 ·C, light intensity of 
60 to 100 footcandles 

Ten; one C. dubia per replicate 

50% survival 

7 offspring/adult 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-R1 
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7-0ay Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

22 June 1993 

23 June 1993 

29 June to 6 July 1993 

Ceriodaphnia dubia; ::; 9 hours old, hatched within the same 
7.S-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mglL as 
CaC03 

Ten replicate 3Q-mL plastic beakers each containing 15 mL of test 
solution . 

7-day duration, solution temperature of 25 ± 1°C, light intensity of 
60 to 100 footcandles 

Ten; one C. dubia per replicate 

100% survival 

15 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.C.: 

SU STUCY TITLE: 

SAMPLE TYPE: 

CATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTlON WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2·TOX·2 (pore water) 
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7·Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Pore Water 

22 June 1993 

23 June 1993 

29 June to 6 July 1993 

Ceriodaphnia dubia; ~ 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mgJL as 
CaC03 

Ten replicate 30-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1°C, light intensity of 
60 to 1 00 footcand les 

Ten; one C. dubia per replicate 

1 00% survival 

14 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTlON WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2-TOX-2 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

22 June 1993 

23 June 1993 

29 June to 6 July 1993 

Ceriodaphnia dubia; S 9 hours old, hatched within the same 
7.S-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaC03 

Ten replicate 30-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 DC, light intensity of 
60 to 1 00 footcandles 

Ten; one C. dubia per replicate 

70% survival 

11 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: . 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-9 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

24 June 1993 

25 June 1993 

29 June to 6 July 1993 

Ceriodaphnia dubia; 5 4 hours Old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCO~ 

Ten replicate 3O-mL plastic beakers each containing 15 mL of tes, 
solution 

7-day duration, solution temperature of 25 ± 1 ·C, light intensity of 
60 to 1 00 footcandles 

Ten; one C. dubia per replicate 

100% survival 

17 offspring/adult 

Springbom Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX·R1 
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7-Day Static Renewal Toxicity Test Wrth Ceriodaphnia dubia 

Sediment 

22 June 1993 

23 June 1993 

1 to B July 1993 

Ceriodaphnia dubia; :!> 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCO~ 

Ten replicate 3Q-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 ·C, light intensity of 
60 to 100 foolcandles 

Ten; one C. dubia per replicate 

90% survival 

15 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: Cecil Field Naval Air Station 
Jacksonville, Florida 

TEST SAMPLE I.D.: RC·TOX-6 

SU STUDY TITLE: 7·Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

SAMPLE TYPE: Sediment 

DATE TEST 
SAMPLE COLLECTED: 24 June 1993 

DATE TEST 
SAMPLE RECEIVED: 25 June 1993 

TEST DATES: ·1 to 8 July 1993 

TEST SPECIES: Ceriodaphnia dubia; s 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

DILUTION WATER: Fortified well water adjusted to a total hardness of 48 mg/L as 
CaC03 

TEST VESSELS: Ten replicate 3O-mL plastic beakers each containing 15 mL of teSt 
solution 

TEST CONDmONS: 7-day duration, solu1ion temperature of 25 ± 1 ·C, light intensity of 
60 to 100 tootcandles 

NUMBER EXPOSED: Ten; one C. dubia per replicate 

RESULTS: 90% survival 

14 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUOY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-7 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

24 June 1993 

25 June 1993 

1 to B July 1993 

Ceriodaphnia dubia; :s; 9 hours old, hatched within the same 
7.S-hour period 
source: SU cuHure facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCOa 

Ten replicate 3Q-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1°C, light intensity of 
60 to 1 00 footcandles 

Ten; one C. dubia per replicate 

30% survival 

5 offspring/aduH 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST OATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2-TDX-3 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

24 June 1993 

25 June 1993 

1 to a July 1993 

Ceriodaphnia dubia; S 9 hours old, hatched within the same 
7.S-hour period 
source: SU cutture facility 

Fortified well water adjusted to a total hardness of 40 - 48 mg/L as 
CaCD, 

Ten replicate 3O-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 ce, light intensity of 
60 to 100 footcandles 

Ten; one C. dubia per replicate 

90% survival 

17 offspring/adutt 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-2 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

25 June 1993 

26 June 1993 

1 to 8 July 1993 

eeriodaphnia dubia; :s: 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCOl 

Ten replicate 3Q..mL plastiC beakers each containing 15 mL of test 
solution 

7 -day duration, solution temperature of 25 ± 1°C, light intensity of 
60 to 100 footcandles 

Ten; one C. dubia per replicate 

100% survival 

17 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU SllJDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTlON WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSeD: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-3 
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7-0ay Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

25 June 1993 

26 June 1993 

1 to B July 1993 

Ceriodaphnia dubia; :::; 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaC03 

Ten replicate 3D-mL plastic beakers each containing 15 mL of test 
solution 

7 -day duration, solution temperature of 25 ± 1 ·C, light intensity of 
60 to 1 00 footcandles 

Ten; one C. dubia per replicate 

BO% survival 

9 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COu.ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

S-TOX-4 
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7·Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

25 June 1993 

26 June 1993 

1 to 8 July 1993 

Ceriodaphnia dubia; :$ 9 hours old, hatched within the same 
7.5·hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaC03 

Ten replicate 3Q-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature at 25 ± 1 ·C, light intensity of 
60 to 1 00 tootcandles 

Ten; one C. dubia per replicate 

60% survival 

8 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-5 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

25 June 1993 

2S June 1993 

1 to B July 1993 

Ceriodaphnia dubia; ::; 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCO, 

Ten replicate 30-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 DC, light intensity of 
60 to 1 00 tootcandles 

Ten; one C. dubia per replicate 

90% survival 

10 offspring/adult 

Springborn Laboratories, Inc. 



Report No. 93-{)7-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU SllJDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC·TOX-R1 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

29 June 1993 

30 June 1993 

2 to 9 July 1993 

Ceriodaphnia dubia; :s 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

FortHied well water adjusted to a total hardness of 48 mg/L as 
CaC03 

Ten replicate 3O-mL plastic beakers each contalning 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1°C, light intensity of 
60 to 1 00 footcandles 

Ten; one C. dubia per replicate 

1'00% survival 

15 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUT10N WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

YWC-TOX-R1 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

28 June 1993 

30 June 1993 

2 to 9 July 1993 

Ceriodaphnia dubia; ~ 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortffied well water adjusted to a total hardness of 48 mgJL as 
CaCO~ 

Ten replicate 3o-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 °C, light intensity of 
60 to 100 footcandles 

Ten; one C. dubia per replicate 

80% survival 

19 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE 'TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-l 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

29 June 1993 

30 June 1993 

2to 9 July 1993 

Ceriodaphnia dubia; S 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCOl 

Ten replicate 3Q-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 ac, light intensity of 
60 to 1 00 footcandles 

Ten; one C. dubia per replicate 

100% survival 

11 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILU110N WATER: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-R1 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

22 June 1993 

23 June 1993 

9 to 16 July 1993 

Ceriodaphnia dubia; :s; 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCO. 

Ten replicate 30-mL plastic beakers each containing 15 mL of test 
solution 

7 -day duration, solution temperature of 25 ± 1 ·C, light intensity of 
60 to 110 footcandles 

Ten; one C. dubia per replicate 

100% survival 

22 offspring/adult 

Springbom Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX..a 
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7·Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

24 June 1993 

25 June 1993 

9 to 16 July 1993 

Ceriodaphnia dubia; ::; 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCO, 

Ten replicate 3Cl-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 ·C, light intensity of 
60 to 11 0 footcandles 

Ten; one C. dubia per replicate 

100% survival 

27 offspring/adult 

Springborn laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COu.ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUT10N WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-8A 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

24 June 1993 

25 June 1993 

9 to 16 July 1993 

Ceriodaphnia dubia; S 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mgll as 
CaC03 

Ten replicate 3D-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 ·C, light intensity of 
60 to 110 footcandles 

Ten; one C. dubia per replicate 

100% survival 

22 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

LF-TOX-8 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

23 June 1993 

25 June 1993 

9 to 1 6 July 1993 

Ceriodaphnia dubia; :$ 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCOJ 

Ten replicate 3D-mL plastic beakers each containing 15 mL of test 
solution 

7-day duration, solution temperature of 25 ± 1 ·C, light intensity of 
60 to 110 footcandles 

TEin; one C. dubia per replicate 

100% survival 

21 offspring/adult 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE J.C.: 

SU STUCY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST veSSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-R1 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

17 August 1993 

18 August 1993 

1 9 to 25 August 1 993 

Ceriodaphnia dubia; S. 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaC03 

Ten replicate 3O-mL plastic beakers each containing 15 mL of test 
solution 

6-day duration, solution temperature of 25 ± 1 ·C, light intensity of 
80 to 11 0 footcandl es 

Ten; one C. dubia per replicate 

100% survival 

16 offspring/adult 

Springbom Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.C.: 

SU STUCY TITLE: 

SAMPLE TYPE: 

CATETEST 
SAMPLE COLLECTEC: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC·TOX-R1 
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7-0ay Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

1 6 August 1 993 

18 August 1993 

19 to 25 August 1993 

Ceriodaphnia dubia; ::: 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCO. 

Ten replicate 30-mL plastic beakers each containing 15 mL of test 
solution 

6-day duration, solution temperature of 25 ± 1 ·C, light intensity of 
80 to 11 a footcandles 

Ten; one C. dubia per replicate 

90% survival 

15 offspring/adult 

Springbom Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST OATES: 

TEST SPECIES: 

DILUTlON WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-1 
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7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

17 August 1993 

18 August 1993 

19 to 25 August 1993 

Ceriodaphnia dubia; ::; 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 48 mg/L as 
CaCOl 

Ten replicate 3Q-mL plastic beakers each containing 15 mL of test 
solution 

&<lay duration, solution temperature of 25 ± 1 cc, light intensity of 
80 to 11 0 footcand les 

Ten; one C. dubia per replicate 

80% survival 

12 offspring/adult 

Springbom Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

DILUTION WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-5 

Page 87 of 213 

7-Day Static Renewal Toxicity Test With Ceriodaphnia dubia 

Sediment 

16 August 1993 

18 August 1993 

19 to 25 August 1 993 

Ceriodaphnia dubia; ~ 9 hours old, hatched within the same 
7.5-hour period 
source: SU culture facility 

Fortified well water adjusted to a total hardness of 4S mg/L as 
Ceco3 

Ten replicate 3<HnL plastic beakers each containing 15 mL of test 
solution 

6-day duration, solution temperature of 25 ± 1 °C, light intensity of 
80 to 11 a footcandles 

Ten; one C. dubia per replicate 

1 00% survival 

11 offspring/adult 

Springborn Laboratories, Inc. 
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6.0 APPENDIX 11/ - AMPHIPOD TEST SUMMARIES 

Springbom Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-R1 

Page 89 of 213 

SU STUDY TITLE: 14-Day Static Renewal Acute Toxicity Test With HyaJJeJa azteca 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLL.ECTED: 

DATE TEST 
SAMPLE RECENED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Sediment 

22 June 1993 

23 June 1993 

23 June 1993 to 7 July 1993 

HyaJJe/a azteca; :s; 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as GaGO,) 
80 - 150 ",mhos/cm 

TEST VESSELS: Four replicate 1 OOQ-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONDmONS: 14-day duration, solution temperature of 20 ± 1 ·C, light intensity 
of 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 99% survival 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLI.ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC-TOX-1 
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14-Day Static Renewal Acute Toxicity Test With Hyal/e/a azteca 

Sediment 

22 June 1993 

23 June 1993 

23 June 1993 to 7 July 1993 

Hyal/e/a aztaca; ~ 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO:J 
80 - 150 ~mhos/cm 

Four replicate 1 OOO-mL glass beakers each containing 200 mL of 
sediment and 800 mL 01 overlying water 

14-day duration, solution temperature of 20 ± 1°C, light intensity 
of 30 to 1 00 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: . 0% survival, statistically different from the control (RC-TOX-R1; test 
dates 23 June to 7 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: . 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC-TOX-2 
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14-Day Static Renewal Acute Toxicity Test With Hyalle/a azteca 

Sediment 

22 June 1993 

23 June 1993 

23 June 1993 to 7 July 1993 

Hyalle/a azteca; S 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO,) 
80 - 150 />mhos/cm 

Four replicate 1 OOO-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

14-day duration, solution temperature of 20 ± 1 ac, light intensity 
of 30 to 100 footcandles 

EXPOSED: Eighty; twenty H. aztaca per replicate 

RESULTS: 76% survival, not statistically different from the control (RC-TOX-R1; 
test dates 23 June to 7 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC-TOX-3 
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14-Day Static Renewal Acute Toxicity Test With Hyallela azteca 

Sediment 

22 June 1993 

23 June 1993 

23 June 1993 to 7 July 1993 

Hyalle/a azteca; s 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO:J 
80 - 150 ~mhos/cm 

Four replicate 100O-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

14-day duration, solution temperature of 20 ± 1 ac, light intensity 
of 30 to 100 footcandles 

EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 20% survival, statistically different from the control (RC-TOX-R1; test 
dates 23 June to 7 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITl.E: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-R1 
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14-Day Static Renewal Acute Toxicity Test With Hya/Je/a azteca 

Sediment 

22 June 1993 

23 June 1993 

2B June 1993 to 12 July 1993 

Hya/le/a aztaca; ~ 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO,) 
eo - 150 ~mhos/cm 

TEST VESSELS: Four replicate 1000-mL glass beakers each containing 200 mL of 
sediment and BOO mL of overlying water 

TEST CONDmONS: 14-day duration, solution temperature of 20 ± 1 ·C, light intensity 
of 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 100% survival 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-a 
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14-Day Static Renewal Acute Toxicity Test With Hyallela azteca 

Sediment 

24 June 1993 

25 June 1993 

28 June 1993 to 12 July 1993 

Hyallela azteca; :s; 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCOJ 
80 - 150 .umhos/cm 

Four replicate 1 OOQ-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

14-day duration, solution temperature of 20 ± 1°C, light intensity 
01 30 to 100 footcandles 

EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 99% survival, not statistically different from the control (RC-TOX-R1; 
test dates 28 June to 12 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-8A 
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, 4-Day Static Renewal Acute Toxicity Test With HyaiJela azteca 

Sediment 

24 June 1993 

25 June 1993 

28 June 1993 to 12 July 1993 

HyaJlela azteca; :5 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO,) 
80 - 150 ~mhos/cm 

TEST VESSELS: Four replicate 100Q..mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONDmONS: 14-day duration, solution temperature of 20 ± 1 ·C, light intensity 
of 30 to 1 00 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 98% survival, not statistically different from the control (AC-TOX-A1; 
test dates 28 June to 12 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLlECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

LF-TOX-8 
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14-0ay Static Renewal Acute Toxicity Test With HyalleJa azteca 

Sediment 

23 June 1993 

25 June 1993 

28 June 1993 to 12 July 1993 

HyalleJa azteca; $ 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCOJ 
eo -150 ~mhos/cm 

TEST VESSELS: Four replicate 1000-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONDmONS: 14-day duration, solution temperature of 20 ± 1°C, light intensity 
of 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 98% survival, not statistically different from the control (RC-TOX-R1; 
test dates 28 June to 12 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2·TOX-2 
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14-0ay Static Renewal Acute Toxicity Test With Hyal/e/a azteca 

Sediment 

22 June 1993 

23 June 1993 

2B June 1993 to 12 July 1993 

Hyal/e/a azteca; $ 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCOJ 
BO - 150 ~mhos/cm 

TEST VESSELS: Four replicate 100Q-mL glass beakers each containing 200 mL of 
sediment and BOO mL of overlying water 

TEST CONDmONS: 14-day duration, solution temperature of 20 ± 1°C, light intensity 
of 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: B3% survival, statistically different from the control (RC-TOX-R1; test 
dates 2B June to 12 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.C.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

CATE TEST 
SAMPLE COUECTEC: 

CATETEST 
SAMPLE RECENED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-9 
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14-Day Static Renewal Acute Toxicity Test With Hyalle/a azteca 

Sediment 

24 June 1993 

25 June 1993 

28 June 1993 to 12 July 1993 

Hyalle/a azteca; s 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO,) 
80 - 150 ~mhos/cm 

Four replicate l000-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

14-day duration, solution temperature of 20 ± 1 DC, light intensity 
of 30 to 100 footcandles 

EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 96% survival, not statistically different from the control (RC-TOX-Rl ; 
test dates 28 June to 12 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC·TOX·Rl 
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SU STUDY TITLE: 14-Day Static Renewal Acute Toxicity Test With Hyallela azteca 

SAMPLE 1YPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Sediment 

22 June 1993 

23 June 1993 

30 June 1993 to 14 July 1993 

Hya1le/a azteca; !> 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 . 7.5 
20 • 40 mg/L (as CaCO~ 
80 • 150 ~mhos/cm 

TEST VESSELS: Four replicate l000-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONDmONS: 14-day duration, solution temperature of 20 ± 1°C, light intensity 
of 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 90% survival 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2-TOX-3 
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14-Day Static Renewal Acute Toxicity Test Wrth Hyalle/a azteca 

Sediment 

24 June 1993 

25 June 1993 

30 June 1993 to 14 July 1993 

HyaJle/a azteca; s 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCOJ 
80 - 150 ~mhos/cm 

TEST VESSELS: Four replicate 1000-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONDmONS: 14-day duration, solution temperature of 20 ± 1°C, light intensity 
of 30 to 100 lootcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 94% survival, not statistically different from the control (RC-TOX-R1; 
test dates 30 June to 14 July 1993) 

Springbom Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-2 
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14-Day Static Renewal Acute Toxicity Test With Hyal/e/a azteca 

Sediment 

25 June 1993 

2S June 1993 

30 June 1993 to 14 July 1993 

HyalJeJa azteca; ~ 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mgJL (as CaCO,) 
80 - 150 J,lmhos/cm 

Four replicate 1000-mL glass beakers each containing 200 mL 01 
sediment and 800 mL 01 overlying water 

14-day duration, solution temperature 01 20 ± 1 ·C, light intensity 
01 30 to 100 footcandles 

EXPOSED: 8ghty; twenty H. azteca per replicate 

RESULTS: 100% survival, not statistically different from the control 
(RO-TOX-R1 ; test dates 30 June to 14 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-3 
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14-0ay Static Renewal Acute Toxicity Test With Hyalle/a azteca 

Sediment 

25 June 1993 

26 June 1993 

30 June 1 993 to 14 July 1 993 

HyaJle/a azteca; S 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCOJ 
80 - 150 ",mhos/cm 

TEST VESSELS: Four replicate 1 OOQ-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONDmONS: 14-day duration, solution temperature of 20 ± 1 ·C, light intensity 
of 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 36% survival, statistically different from the control (AC-TOX-A1; test 
dates 30 June to 14 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX4 
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14-0ay Static Renewal Acute Toxicity Test Wrth Hyallela azteca 

Sediment 

25 June 1993 

26 June 1993 

30 June 1993 to 14 July 1993 

HyaJle/a azteca; s; 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO:J 
BO - 150 j>mhos/cm 

Four replicate 1 QOO-mL glass beakers each containing 200 mL of 
sediment and BOO mL of overlying water 

14-day duration, solUtion temperature of 20 ± 1 ·C, light intensity 
01 30 to 100 footcandles 

EXPOSED: 8ghty; twenty H. azteca per replicate 

RESULTS: 71 % survival, statistically different from the control (RC-TOX-Rl ; test 
dates 30 June to 14 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-5 
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14-0ay Static Renewal Acute Toxicity Test With Hyallela azteca 

Sediment 

25 June 1993 

26 June 1993 

30 June 1993 to 14 July 1993 

Hyalle/a azteca; s 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO:J 
80 - 150 JLmhos/cm 

Four replicate 100Q-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

14-day duration, solution temperature of 20 ± 1 ·C, light intensity 
of 30 to 100 footcandles 

EXPOSED: Eighty; twenty H. aztaca per replicate 

RESULTS: 100% survival, not statistically different from the control (RC-TOX
R1; test dates 30 June to 14 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TTTl..E: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER OF ORGANISMS 

Cedi Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-6 
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14-Day Static Renewal Acute Toxicity Test With Hyalle/a aztaca 

Sediment 

24 June 1993 

26 June 1993 

30 June 1993 to 14 July 1993 

Hyal/e/a azteca; s; 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mglL (as CaCO:J 
80 - 150 ).I.mhos/cm 

Four replicate 1 OQO-mL glass beakers each containing 200 mL at 
sediment and 800 mL of overlying water 

14-day duration, solution temperature of 20 ± 1 aC, light intensity 
of 30 to 100 tootcandles 

EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 98% survival, not statistically different tram the control (RC-TOX-R1 ; 
test dates 30 June to 14 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-7 
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14-Day Static Renewal Acute Toxicity Test With Hyal/e/a azteca 

Sediment 

24 June 1993 

26 June 1993 

30 June 1993 to 14 July 1 993 

HyaJle/a aztaca; ~ 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO,,) 
80 - 150 ~mhos/cm 

Four replicate l000-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

14-day duration, solution temperature of 20 ± 1°C, light intensity 
of 30 to 100 footcandles 

EXPOSED: 8ghty; twenty H. azteca per replicate 

RESULTS: 99% survival, not statistically different from the control (RC-TOX-Rl; 
test dates 30 June to 14 July 1993) , 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC·TOX·R1 
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14-Day Static Renewal Acute Toxicity Test With HyaJleJa azteca 

Sediment 

29 June 1993 

30 June 1993 

2 to 16 July 1993 

Hyalle/a azteca; ::; 7 days old 
source: SU cuiture facility 

Laboratory well water 
pH: 

tolal hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCOal 
80 - 150 ~mhos/cm 

Four replicate 1 OOO-mL glass beakers each containing 200 mL 01 
sediment and 800 mL of overlying water 

14-day duration, solution temperature of 20 ± 1°C, light intensity 
of 30 to 100 100tcandles 

EXPOSED: ~ghty; twenty H. azteca per replicate 

RESULTS: 99% survival 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

YWC·TOX·R1 
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14-Day Static Renewal Acute Toxicity Test With Hya/JeJa azteca 

Sediment 

28 June 1993 

30 June 1993 

21016 July 1993 

HyalJeJa azteca; :s 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 • 7.5 
20 • 40 mg/L (as CaCOJ 
80 • 150 I'mhos/cm 

Four replicate l000-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water . 

14-day duration, solution temperature of 20 ± 1°C, light intensity 
of 30 to 100 footcandles 

EXPOSED: Eighty; twenty H. azreca per replicate 

RESULTS: 100% survival, not statistically different from the control (STC·TOX· 
Rl ; test dates 30 July to 16 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.C.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

CATETEST 
SAMPLE COLLECTEC: 

DATE TEST 
SAMPLE RECEIVEC: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-l 
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14-0ay Static Renewal Acute Toxicity Test With Hyal/eJa azteca 

Sediment 

29 June 1993 

30 June 1993 

2 to 16 July 1993 

HyalJeJa azteca; s 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO:J 
80 - 150 .umhos/cm 

TEST VESSELS: Four replicate l000-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONCmONS: 14-<:1ay duration, solution temperature of 20 ± 1 ·C, light intensity 
01 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. aztsca per replicate 

RESULTS: 16% survival, statistically different from the control (STC-TOX-Rl; 
test dates 30 July to 16 July 1993) 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU ST1JDY TITLE: 

SAMPLE lYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

RC-TOX-R1 
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14-Day Static Renewal Acute Toxicity Test With Hyalle/a azteca 

Sediment 

17 August 1993 

18 August 1993 

23 August 1993 to 6 September 1993 

Hyalle/a azteca; 5 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 -7.5 
20 - 40 mglL (as CaCO,) 
80 - 150 ~mhos/cm 

TEST VESSELS: Four replicate 1 OOQ-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONOmONS: 14-day duration, solution temperature of 20 ± 1 ·C, light intensity 
of 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 95% survival, not statistically different from the control 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITL.E: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

STC-TOX-R1 
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14-0ay Static Renewal Acute Toxicity Test With Hyalle/a azteca 

Sediment 

1 6 August 1993 

18 August 1993 

23 August 1993 to 6 September 1993 

HyaJle/a azteca; ~ 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO,) 
80 - 150 ",mhos/cm 

TEST VESSELS: Four replicate 1 OQO-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONDmONS: 14-<lay duration, solution temperature of 20 ± 1 ·C, light intensity 
of 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 99% survival, not statistically different from the control (RC-TOX-R1 ; 
test dates 23 August to 6 Sptember 1993). 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECENED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER OF ORGANISMS 

Cecil Field Naval Air Station 
Jacksonville, Florida 

5-TOX-1 
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14-Day Static Renewal Acute Toxicity Test With Hyalle/a azteca 

Sediment 

17 August 1 993 

18 August 1993 

23 August 1993 to 6 September 1993 

HyaJle/a azteca; S 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.5 
20 - 40 mg/L (as CaCO.) 
eo - 150 !>mhos/cm 

Four replicate 1000-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

14-day duration, solution temperature of 20 ± 1 DC, light intensity 
of 30 to 100 footcandles 

EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 24% survival, statistically different from the control (RC-TOX-R1 ; test 
dates 23 August to 6 September 1993) 

Springbom Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECENED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING WATER: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

S-TOX-S 
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14-Day Static Renewal Acute Toxicity Test With Hyallela azteca 

Sediment 

16 August 1993 

18 August 1993 

23 August 1993 to 6 September 1993 

HyaJlela azteca; ~ 7 days old 
source: SU culture facility 

Laboratory well water 
pH: 

total hardness: 
specific conductance: 

6.9 - 7.S 
20 - 40 mg/L (as CaCO,) 
80 - lS0 ~mhos/cm 

TEST VESSELS: Four replicate 100Q-mL glass beakers each containing 200 mL of 
sediment and 800 mL of overlying water 

TEST CONDmONS: 14-day duration, solution temperature of 20 ± 1 ·C, light intensity 
of 30 to 100 footcandles 

NUMBER OF ORGANISMS 
EXPOSED: Eighty; twenty H. azteca per replicate 

RESULTS: 90% survival, not statistically different from the control (RC-TOX-R1; 
test dales 23 August to 6 Sptember 1993). 
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7.0 APPENDIX IV • EARTHWORM TEST SUMMARIES 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

BSSOl (Test #1) 

14-Day Earthworm Subacute Toxicity Test 

Soil 

19 July 1993 

23 July 1993 

2B July 1993 to 11 August 1993 
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Earthworm (Eisenia (oatida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: O.OBB moisture fraction, 16.6 mL/l 00 g dry soil water holding 
capacity, pH 4.9 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, 2: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #2 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E. W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTALITY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3071 
0.3017 
·1.9 
a 
3 

0.30B9 
0.3004 
·2.7 
o 
5 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

BSS01 (Test #2) 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

19 July 1993 

23 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia (oeuda) , species verified with Reynolds key 
(Reynolds, 19n) 
source: Carolina Biological Supply Company 

Initial: 0.088 moisture fraction, 16.6 mL./1 00 g dry soil water holding 
capacity, pH 4.9 

400-mL polypropylene beakers containing 250 9 soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C,continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #2 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUn' DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.2989 
0.2953 
-1.4 
o 
8 

0.3089 
0.3004 
·2.7 
o 
5 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST OATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS01 

14·Day Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.072 moisture fraction, 38.5 mLJ1 00 9 dry soil water holding 
capacity, pH 4.8 

4OQ.mL polypropylene beakers containing 250 9 soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·e, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #1 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.2952 
0.3390 
1'5 .:""" o 
o 

0.3482 
0.3109 
-10 
o 
o 

~~ - Statistically but not biologically significant. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECENED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15502 

14-Day Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia {oetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.198 moisture fraction, 14 mLJ100 g dry soil water holding 
capacity, pH 4.9 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #1 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3062 
0.3265 
6.2 
2.5 
i5 
.. ,J..oy( 

0.3482 
0.3109 
·10 
o 
o 

l:P . Statistically different from the control. However, this difference is not considered to be 
biologically significant since several of the earthworms were missing from this test vessel 
at test ten:nination and the observed mortality cannot be attributed to exposure to the soil 
sample. Missing earthworms were recovered alive in the waterbath. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS03 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

26 July 1993 to 11 August 1993 
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Earthworm (Eisenia (oeuda), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.216 moisture fraction, 12.1 mlj100 g dry soil water holding 
capacity, pH 5.1 

400-mL polypropylene beakers containing 250 9 soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 1 00 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #1 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY CAY 14 (%) 

0.3230 
0.3313 
3.3 
o 
3 

0.3482 
0.3109 
-10 
o 
o 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY nnE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15504 

14-Day Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia foetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.107 moisture fraction, 19.1 mIJ1 00 g dry soil water holding 
capacity, pH 4.1 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #1 

INmAL MEAN E.W. WEIGHT (9) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3101 
0.3354 
7.6 
o 
3 

0.3482 
0.3109 
-10 
o 
o 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS05 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia (oetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.132 moisture fraction, 12.2 mLJ1 00 g dry soil water holding 
capacity, pH 5.6 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 1 00 footcandles, <! 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #1 

INITIAL MEAN E.W. WEIGHT (g) 0.2997 0.3482 
FINAL MEAN E.W. WEIGHT (g) 0.3079 0.3109 
WEIGHT CHANGE (%) 2.3 -10 
MORTAUTY DAY 7 (%) 0 0 
MORTAUTY DAY 14 (%) 0 0 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMP.LE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15506 

14-Day Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.122 moisture fraction, 14.1 mU100 g dry soil water holding 
capacity, pH 4. \ 

~L polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #1 

INITIAL MEAN E.W. WEIGHT (9) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3185 
0.3347 
5~ 
.. w_"·: 

o 
5 

0.3482 
0.3109 
-10 
o 
o 

~4 . Statistically but not biologically significant. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECENED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15508 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia 'oeuda), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.224 moisture fraction, 9.7 mLJ100 g dry soil water holding 
capacity, pH 5.2 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #1 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3133 
0.3423 
!rJl >,,-
o 
o 

0.3482 
0.3109 
-10 
o 
o 

!)[8. - Statistically but not biologically significant. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARAClERIZATlON: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS04 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia foetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.038 moisture fraction, 19.9 mL/1 00 9 dry soil water holding 
capacity, pH 5.0 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ae, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #2 

INITIAL MEAN E.W. WEIGHT (9) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.2976 
0.3373 
14 
o 
10 

0.3089 
0.3004 
·2.7 
o 
5 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZA nON: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

25505 

14-Day Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.071 moisture fraction, 26.6 mL/1oo g dry soil water holding 
capacity, pH 5.8 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #1 

INITlAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE ('Yo) 
MORTAUTY DAY 7 ('Yo) 
MORTAUTY DAY 14 (%) 

0.3216 
0.3286 
:f6 
,.,~ 

a 
a 

0.3482 
0.3109 
-10 
a 
a 

~ - Statistically but not biologically significant. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

25506 

14-Day Earthworm Subacute Toxicity Test 

Soil 

21 July 1993 

22 July 1993 

28 July 1993 to 11 August 1993 

Page 126 of 213·- . 

Earthworm (Eisenia (oetida) , species verified wi1h Reynoids key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.058 moisture traction, 24.2 mLJ1 00 g dry soil water holding 
capacity, pH 6.1 . 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten ear1hworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #1 

INmAL MEAN E. W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTALITY DAY 7 (%) 
MORTALITY DAY 14 (%) 

0.2950 
0.2922 
-1.2 
o 
8 

0.3482 
0.3109 
-10 
o 
o 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15509 

1 4-Day Earthworm Subacute Toxicity Test 

Soil 

22 July 1993 

23 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia (oetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.169 moisture traction, 16.3 mLJ1 00 g dry soil water holding 
capacity, pH 4.3 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ;:: 75% water holding capacity 

Ten earthworms per replicate; tour replicates per test sample and 
control 

Soil Sample Control #2 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%0) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3084 
0.3365 
9111 ··.·.w'.: o 
o 

0.3089 
0.3004 
-2.7 
o 
5 

!¥~ -Statistically but not biologically significant. 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COu.ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15510 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

22 July 1993 

23 July 1993 

28 July 1993 to 11 August 1993 

Page 1 28 of 21 :: 

Earthworm (Eisenia foetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.152 moisture fraction, 19.8 mLJ1 00 g dry soil water holding 
capacity, pH 5.0 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #2 

INmAL MEAN E.W. WEIGHT (9) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MOATAUTY DAY 7 ('Yo) 
MOATAUTY DAY 14 ('Yo) 

0.3019 
0.2922 
·3.0 
o 
8 

0.3089 
0.3004 
·2.7 
o 
5 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SLI STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS11 

14-Day Earthworm Subacute Toxicity Test 

Soil 

22 July 1993 

23 July 1993 

26 July 1993 to 11 August 1993 
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Earthworm (Eisania (oauda) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.091 moisture traction, 29.6 mL/1 00 g dry soil water holding 
capacity, pH 4.9 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature ot 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ;: 75% water holding capacity 

Ten earthworms per replicate; tour replicates per test sample and 
control 

Soil Sample Control #3 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (5) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3439 
0.3496 
2.5 
2.5 
3 

0.3243 
0.3035 
~.3 

o 
o 

Springborn Laboratories, Inc. 



Report No. 93'{)7-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15512 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

22 July 1993 

23 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (£isenia foeuda), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.150 moisture fraction, 10.4 mLJ1 00 g dry soil water holding 
capacity, pH 4.9 

400-mL polypropylene beakers contalning 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #2 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.2986 
0.3012 
0.88 
o 
o 

0.3089 
0.3004 
-2.7 
o 
5 

Springborn laboratOries, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TTTLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS13 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

22 July 1993 

23 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia (oerida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.206 moisture fraction, 5.3 mL/1oo g dry soil water holding 
capacity, pH 5.0 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #2 

INITIAL MEAN E.W. WEIGHT (9) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.2907 
0.2974 
3.2 
o 
o 

0.3089 
0.3004 
·2.7 
o 
5 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS14 

14-Day Earthworm Subacute Toxicity Test 

Soil 

22 July 1993 

23 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia (oelida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.134 moisture fraction, 33 mU100 g dry soil water holding 
capacity, pH 3.6 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, 2! 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #2 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3071 
0.3170 
3.3 
o 
3 

0.3089 
0.3004 
-2.7 
o 
5 

-
Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

su SruDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS09 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

22 July 1993 

23 July 1993 

28 July 1993 to 11 August 1 993 
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Earthworm (Eisenia foetida) , species verified with ReynoldS key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.243 moisture fraction, 21.2 mLJ1 00 g dry soil water holding 
capacity, pH S.B 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, 2: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #2 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3091 
0.3263 
5.8 
o 
18 

0.3089 
0.3004 
-2.7 
o 
5 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

25510 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

22 July 1993 

23 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia foerida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina 8iological Supply Company 

Initial: O.OSO moisture fraction, 3S.6 mLJ1 00 g dry soil water holding 
capacity, pH 4.S 

400-mL polypropylene beakers contalning 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 7S% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #3 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3292 
0.3126 
-4.6 
a 
3 

0.3243 
0.3035 
-6.3 
o 
o 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU SnJDY T1TL.E: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS07 

14-Day Earthworm Subacute Toxicity Test 

Soil 

23 July 1993 

24 July 1993 

28 July 1993 to 11 August 1993 

Page 135 of 213 

Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.134 moisture fraction, 26.5 mLJ1 00 g dry soil water holding 
capacity, pH 5.4 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, 2: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #3 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTALITY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3123 
0.3269 
6.3 
a 
a 

0.3243 
0.3035 
-6.3 
o 
a 

Springborn Laboratories, Inc. 



Report No. 93-D7-4874. 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLL.ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS15 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

23 July 1993 

24 July 1993 

26 July 1993 to 11 August 1993 
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Earthworm (Eisenia foetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina. Biological Supply Company 

Initial: 0.090 moisture fraction, 27.5 mLJ100 g dry soil water holding _, 
capacity, pH 4.7 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 1 00 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Control #3 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN. E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

. 5011 Sample 

0.3075 
0.3276 
era a 
3 

0.3243 
0.3035 
-6.3 
o 
o 

$:'8 - Statistically but not biologically significant. ",,,", .. ~ 

Springborn laboratOries, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TTTl.E: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS01 

14-Day Earthworm Subacute Toxicity Test 

Soil 

23 July 1993 

24 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia (oeuda) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.061 moisture fraction, 36.6 mL/l00 g dry soil water holding 
capacity, pH 5.6 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #3 

INITIAL MEAN E.W. WEIGHT (g) 0:3367 0.3243 
FINAL MEAN E.W. WEIGHT (g) 0.2888 0.3035 
WEIGHT CHANGE (%) -14 -6.3 
MORTAUTY DAY 7 (%) 0 0 
MORTAUTY DAY 14 (%) 3 0 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS02 

14-Day Earthworm Subacute Toxicity Test 

Soil 

23 July 1993 

24 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.078 moisture fraction, 25.2 mLJ1 00 g dry soil water holding 
capacity, pH 5.7 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, 2: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #3 

INmAL MEAN E.W. WEIGHT (9) 
FINAL MEAN E_W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTALITY DAY 7 (%) 
MORTALITY DAY 14 (%) 

0.3207 
0.2998 
-6.5 
o 
O· 

0.3243 
0.3035 
-6.7 
o 
o 

• 11 adult earthworms were recovered in Replicate D at test termination. Initial and final mean 
weights for this replicate were based on 11 earthworms. 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.C.: 

SU STUCY TITLE: 

SAMPLE TYPE: 

CATE TEST 
SAMPLE COLLECTEC: 

CATETEST 
SAMIlLE RECEIVEC: 

TEST CATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONCmONS: 

NUMBER EXPOSEC: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS03 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

23 July 1993 

24 July 1993 

28 July 1 993 to 11 August 1993 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.057 moisture traction, 25.4 mL/1 00 g dry soil water holding 
capacity, pH 5.6 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #3 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY CAY 7 (%) 
MORTAUTY CAY 14 (%) 

0.3141 
0.2946 
·5.6 
a 
3 

0.3243 
0.3035 
-6.3 
a 
a 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS07 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

23 July 1993 

24 July 1993 

28 July 1993 to 11 August 1993 

Page 140 of 21 ~ 

Earthworm (Eisenia foetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina. Biological Supply Company 

Initial: 0.085 moisture fraction, 33 m1J100 g dry soil water holding 
capacity, pH 4.2 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control #3 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3250 
0.3396 
4.1 
o 
o 

0.3243 
0.3035 
-6.7 
o 
o 

Springborn Laboratories, Inc. 



Report No. 93-07-4874, 

TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATlON: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

25508 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

23 July 1993 

24 July 1993 

28 July 1993 to 11 August 1993 
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Earthworm (£isenia foatida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina. Biological Supply Company 

Initial: 0.058 moisture fraction, 30.9 mLJ1 00 g dry soil water holding 
capacity, pH 4.7 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 aC, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; lour replicates per test sample and 
control 

. So/I Sample Control #3 

INIllAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAlITY DAY 7 (%) 
MORTAUlY DAY 14 (%) 

0.2988 
0.2908 
-2.4 
o 
o 

0.3243 
0.3035 
-6.3 
o 
o 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF-17-SS10 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

12 February 1 994 

15 February 1994 

17 February 1994 to 3 March 1 994 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.160 moisture fraction, 17.8 mUloo g dry soil water 
holding capacity, pH 4.2 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.1785 
0.1893 
5.96 
o 
o 

0.1939 
0.1709 
-11.88 
o 
o 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COu..ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF-17-SS11 

14·Day Earthworm Subacuie Toxicity Test 

Soil 

12 February 1 994 

15 February 1994 

17 February 1994 to 3 March 1994 
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Earthworm (Eisenia foeuda) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.298 moisture fraction. 14.9 mIJ100 g dry soil water 
holding capacity, pH 4.2 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

1 ~ay duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles. ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E. W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.1910 
0.2459 
28.1 
3 
3 

0.1939 
0.1709 
-11.88 
o 
o 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF-17-SS3 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

12 February 1994 

15 February 1994 

17 February 1994 to 3 March 1994 

Page 144 of 2" 

Earthworm (Eisenia (oetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.219 moisture fraction, 4.3 mUloo g dry soil water 
holding capacity, pH 5.1 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 

INITlAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUlY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.2019 
0.2255 
11.67 
o 
o 

0.1939 
0.1709 
·11.88 
o 
o 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF·17-SSS 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

12 February 1994 

15 February 1994 

17 February 1994 to 3 March 1994 

Page 1 45 ot 213 . 

Earthworm (Eisenie foetide) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.173 moisture fraction, 17.5 mLJ100 g dry soil water 
holding capacity, pH S.7 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature ot 20 ± 2 °C, continuous lighting 
at 30 to 100 tootcandles, 2: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.1842 
0.1890 
2.79 
a 
a 

0.1939 
0.1709 
·11.88 
a 
a 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF-17-SS8 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

12 February 1994 

15 February 1994 

17 February 1994 to 3 March 1994 
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Earthworm (Eisenia (oetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.254 moisture fraction, 11.5 mLJ100 g dry soil wate' 
holding capacity, pH 6.1 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, 2: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soli Sample Control 

INmAL MEAN E_W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.2115 
0.2754 
30.9 
3 
3 

0.1939 
0.1709 
-11.88 
o 
o 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF-17-SS9 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

12 February 1994 

15 February 1994 

17 February 1994 to 3 March 1994 
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Earthworm (Eisenia (oetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.138 moisture fraction, 28.2 mLJ100 g dry soil water 
, 

holding capacity, pH 4.1 

400-mL polypropylene beakers contalning 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTALITY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.2000 
0.2015 
0.77 
o 
o 

0.1939 
0.1709 
-11.88 
o 
o 

Springborn laboratOries, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF·17·SS12 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

12 February 1994 

15 February 1994 

17 February 1994 to 3 March 1994 
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Earthworm (Eisenia fcetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.155 moisture fraction, 13.8 mLl100 g dry soil water 
holding capacity, pH 4.3 

400-mL polypropylene beakers contalning 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.2074 
0.1988 
-4.19 
o 
o 

0.1939 
0.1709 
·11.88 
o 
o 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMP.LE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-6 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

24 February 1994 

1 March 1994 

3 March to 17 March 1 994 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.127 moisture fraction, 23.9 mLJ100 g dry soil water 
holding capacity, pH 3.3 adjusted to 5.4 

4OQ.mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 2 

INmAL MEAN E. W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3642 
0.3712 
1.98 
o 
o 

0.4452 
0.3897 
·11.64 
o 
o 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-4 

14-Day Earthworm Subacute Toxicity Test 

Soil 

24 February 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia (oetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.147 moisture fraction, 39.0 mUl00 g dry soil water 
holding capacity, pH 4.5 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 "C, continuous lighting 
at 30 to 100 footcandles, 2: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 2 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE ('Yo) 
MOATAUTY DAY 7 ('Yo) 
MOATAUTY DAY 14 ('Yo) 

0.3806 
ALL DEAD 
NOT APPUCABLE 
100 

Jm 

0.4452 
0.3897 
-11.64 
o 
o 

100 - Statistically different from the control. 
:.~:..; ..... -

Springborn laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-2 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

24 February 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia (oelida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.152 moisture fraction, 15.5 mLJ100 g dry soil water 
holding capacity, pH 6.3 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 2 

INmAL MEAN E.W. WEIGHT (9) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTAUlY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3743 
0.3502 
-6.21 
o 
o 

0.4452 
0.3897 
-11.64 
o 
o 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-9 

14·0ay Earthworm Subacute Toxicity Test 

Soil 

24 February 1994 

1 March 1994 

3 March to 17 March 1994 

Page 152 of 213 

Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.147 moisture fraction, 11.1 mLJ100 g dry soil water 
holding capacity, pH 4.7 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, 2: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and' 
control 

Soil Sample Control 2 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN. E.W. WEIGHT (g) 
WEIGHT CHANGE ('Yo) 
MOATAUTY DAY 7 ('Yo) 
MOATAUTY DAY 14 ('Yo) 

0.3588 
0.3979 
10.83 
o 
o 

0.4452 
0.3897 
-11.64 
o 
o 

Springborn laboratOries, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TTTl.E: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COlleCTED: 

DATE TEST 
SAMPLE RECENED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-8 

14-Day Earthworm Subacute Toxicity Test 

Soil 

24 February 1 994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.124 moisture fraction, 14.6 mU100 g dry soil water 
holding capacity, pH 6.1 

400-mL polypropylene beakers contalning 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ;:: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 2 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (o/e) 
MORTAlJTY DAY 7 (%) 
MORTAlJTY DAY 14 (%) 

0.3638 
0.3358 
-8.77 
o 
o 

0.4452 
0.3897 
·11.64 
o 
o 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SLJ SilJDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: . 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-13 

14-Day Earthworm Subacute Toxicity Test 

Soil 

25 February 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia (oetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina. Biological Supply Company 

Initial: 0.111 moisture fraction, 18.5 mUloo g dry soil water 
holding capacity, pH 5.6 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ;:: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soli Sample Control 2 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%1 

0.3675 
0.3605 
-1.58 
a 
a 

0.4452 
0.3897 
-11.64 
a 
a 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZA nON: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CFSSS-14 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

25 February 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia foeada) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.096 moisture fraction, 27.0 mLJ100 g dry soil water 
holding capacity, pH 5.7 

4O(}.mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 2 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3863 
0.4079 
6.25 
o 
3 

0.4452 
0.3897 
-11.64 
o 
o 

Springborn laboratOries, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COL.l.ECTED: 

DATE TEST 
SAMPLE RECENED: 

TEST OATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-15 

14-Day Earthworm Subacute Toxicity Test 

Soil 

25 February 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia (oetida), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.115 moisture traction, 25.2 mlJl00 g dry soil water 
holding capacity, pH 7.3 

400-mL polypropylene beakers contalning 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 1 00 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 2 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3283 
0.3169 
-3.31 
o 
o 

0.4452 
0.3897 
-11.64 
o 
o 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLlECTED: 

DATE TEST 
SAMPLE RECENED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-31 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

26 February 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company . 
Initial: 0.373 moisture traction, 26.5 mLJ100 g dry soil water 
holding capacity, pH 6.5 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ac, continuous lighting 
at 30 to 100 footcandles, ;:: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 3 

INIT1AL MEAN E.W. WEIGHT (9) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3550 
0.3906 
11.05 
o 
o 

0.3880 
0.3543 
-7.91 
o 
o 

Springborn· Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

su SitlDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST OATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-26 

14-Day Earthworm Subacute Toxicity Test 

Soil 

25 February 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.104 moisture fraction, 22.5 mlJ100 g dry soil water 
holding capacity, pH 6.8 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-<:lay duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 3 

INIT1AL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3504 
0.3639 
3.85 
o 
o 

0.3880 
0.3543 
-7.91 
o 
o 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-20 

14-Day Earthworm Subacute ToxiCity Test 

Soil 

25 February 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia foetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.097 moisture fraction, 15.3 mU100 9 dry soil water 
holding capacity, pH 7.1 

400-mL polypropylene beakers containing 250 9 soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 3 

INITIAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (cr.) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (cr.) 

0.3380 
0.3426 
0.57 
a 
a 

0.3860 
0.3543 
-7.91 
a 
a 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMF'LE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-19 

14-Day Earthworm Subacute Toxicity Test 

Soil 

25 February 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia foetida) , species verffied with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.117 moisture fraction, 20.5 ml.Jl00 g dry soil water 
holding capacity, pH 6.9 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-<:tay duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 3 

INITIAl. MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3365 
0.3167 
-5.67 
o 
o 

0.3880 
0.3543 
-7.91 
o 
o 

Springborn LaboratOries, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TIn..e: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CFSSS-21 

14-Day Earthworm Subacute Toxicity Test 

Soil 

25 February 1 994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia (oeuda), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.134 moisture fraction, 54.5 mLJ100 g dry soil water 
holding capacity, pH 5.5 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 1 00 footcandles, 2: 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 3 

INmAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE cr_) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3069 
0.3319 
8.13 
3 
3 

0.3880 
0.3543 
-7.91 
a 
a 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-23 

14-Day Earthworm Subacute Toxicity Test 

Soil 

25 F ebru ary 1 994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia (oeuda), species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina Biological Supply Company 

Initial: 0.136 moisture traction, 18.6 ml./l00 g dry soil water 
holding capacity, pH 7.5 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2 ·C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 3 

INmAI.. MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (9) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (%) 
MORTAUTY DAY 14 (%) 

0.3018 
0.2964 
-1.17 
o 
o 

0.3880 
0.3543 
-7.91 
o 
o 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.C.: 

SW STUCY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLlECTEC: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Ceoil Field Naval Air Station 
Jacksonville, Florida 

CF5SS·24 

14-0ay Earthworm Subacute Toxicity Test 

Soil 

25 FebruaIY 1994 

1 March 1994 

3 March to 17 March 1994 
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Earthworm (Eisenia (oetida) , species verified with Reynolds key 
(Reynolds, 1977) 
source: Carolina 8iological Supply Company 

Initial: 0.175 moisture fraction, 24.5 mL/100 g dry soil water 
holding capacity, pH 6.8 

400-mL polypropylene beakers containing 250 g soil (dry weight) 

14-day duration, soil temperature of 20 ± 2°C, continuous lighting 
at 30 to 100 footcandles, ~ 75% water holding capacity 

Ten earthworms per replicate; four replicates per test sample and 
control 

Soil Sample Control 3 

INITlAL MEAN E.W. WEIGHT (g) 
FINAL MEAN E.W. WEIGHT (g) 
WEIGHT CHANGE (%) 
MORTAUTY DAY 7 (".) 
MORTAWTY DAY 14 (%J 

0.2815 
0.2894 
3.48 
a 
o 

0.3880 
0.3543 
-7.91 
a 
a 

Springborn Laboratories, Inc. 
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8.0 APPENDIX V • LETTUCE TEST SUMMARIES 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

8SS01 (Test #1) 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

19 July 1993 

23 July 1993 

29 July 1993 to 3 August 1 993 

Lactuca sativa; variety 8uttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.088 moisture fraction, 16.6 mLJ100 g dry soil water holding 
capacity, initial pH: 4.1, termination pH: 4.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 20 - 23 ac, humidity 2: 60% light 
intensity of 410 to 620 footcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #3 - 94% germinallon 

Test Sample - 8.3% germination, statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

BSS01 (Reference Control, Test #2) 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

19 July 1993 

23 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.088 moisture fraction, 16.6 mU100 g dry soil water holdin. 
capacity, initial pH: 4.1, termination pH: 4.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 20 - 23 ·C, humidity ~ 60% light 
intensity of 410 to 620 tootcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #3 - 94% germination 

Test Sample - 0% germination, statistically different from the control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS01 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.072 moisture fraction, 38.5 mL/100 g dry soil water holding 
capacity, initial pH: 4.8, termination pH: 5.2 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ac, humidity ~ 60% light 
intensity of 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 93% germination 

Test Sample - 90% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLlECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15502 
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120·Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.198 moisture fraction, 14 mLJ1 00 g dry SQil water holding capacity 
initial pH: 4.9, termination pH: 5.2 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 ·23 ·C, humidity ~ 60% light 
intensity of 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 • 93% germination 

Test Sample - 97% germination 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STlJDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15503 
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12G-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.216 moisture fraction, 12.1 mLJl 00 g dry soil water holding 
capacity, initial pH: 5.1, termination pH: 5.2 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 • 23 ·C, humidity ~ 60% light 
intensity of 410 to 620 footcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - .93% germination 

Test Sample - 93% germination 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS04 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5,0.169% organiC matter 

0.107 moisture fraction, 19.1 mU100 g dry soil water holding 
capacity, initial pH: 4.1, termination pH: 4.8 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ·C, humidity 2: 60% light 
intensity of 41 0 to 620 footcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #2 - 96% germination 

Test Sample - 78% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 



Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS05 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.132 mois1ure fraction, 12.2 mLJ1 00 g dry soil water holding 
capacity, initial pH: 5.6, termination pH: 5.4 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ·C, humidity 2! 60% light 
intensity of 410 to 620 footcandles, 2! 85% water holding capacity 

120; 40 seeds per replicate 

Control #2 - 96% germination 

Test Sample - 91 % germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES; 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS; 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

lSS06 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organiC matter 

0.122 moisture fraction, 14.1 mL/100 g dry soil water holdin! 
capacity, initial pH: 4.1, termination pH: 6.0 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ·C, humidity :2: 60% light 
intensity of 410 to 620 footcandles, :2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 93% germination 

Test Sample - 83% germination, statistically different from the 
control 

Springborn laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15508 
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12Q-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.224 moisture fraction, 9.7 mIJ100 g dry soil water holding 
capacity, initial pH: 5.2, termination pH: 6.2 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 'C, humidity ~ 60% light 
intensity of 410 to 620 footcandles, ~ 65% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 93% germination 

Test Sample - 98% germination 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

25504 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.038 moisture fraction, 19.9 mIJ100 g dry soil water holdinr 
capacity, initial pH: 5.0, termination pH: 5.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23°C, humidity 2: 60% light 
intensity of 410 to 620 footcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #2 -. 96% germination 

Test Sample - 87% germination, statistically different from the 
control 

Springborn laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERlZATlON: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS05 
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12Q-Hour Seed Germination Test With Lettuce (Lacwca sativa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1 993 to 3 August 1993 

Lacwca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.071 moisture fraction, 26.6 mL./100 g dry soil water holding 
capacity, initial pH: 5.8, termination pH: 5.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature 01 20 - 23 ·C, humidity ~ 60% light 
intensity of 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #2 - 96% germination 

Test Sample - 97% germination 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE.I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COU.ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS06 
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120-Hour Seed Germination Test With Lettuce (Lactuca sarNa) 

Soil 

21 July 1993 

22 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety 8uttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.058 moisture fraction, 24.2 mL/loo g dry soil water holding 
capacity, initial pH: 6.1, termination pH: 5.8 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ·C, humidity ;?: 60% light 
intensity of 410 to 620 footcandles, ;?: 85% water holding capacity 

120; 40 seeds per replicate 

Control #2 - 96% germination 

Test Sample - 97% germination 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I-D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

OATETEST 
SAMPLE RECEIVED: 

TEST OATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZA nON: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

lSS09 
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12o-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

22 July 1993 

23 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa: variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.169 moisture traction, 16.3 mLJ100 g dry soil water holding 
capacity, initial pH: 4.3, termination pH: 4.5 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ac, humidity 2: 60% light 
intensity of 410 to 620 footcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #3 - 94% germination 

Test Sample - 88% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1-0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLlECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15510 
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12Q-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

22 July 1993 

23 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.152 moisture fraction, 19.8 mLJ100 g dry soil water holdinr 
capacity, initial pH: 5.0, termination pH: 4.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 20 - 23 °C, humidity 2: 60% light 
intensity of 410 to 620 footcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #4 - 99% germination 

Test Sample - 89% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I_D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1 SS11 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

22 July 1993 

23 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.091 moisture fraction, 29.6 mL/100 g dry soil water holding 
capacity, initial pH: 4.9, termination pH: 5.2 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 20 - 23°C, humidity ~ 60% light 
intensity of 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #4 ~ 99% germination 

Test Sample - 89% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15512 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

22 July 1993 

23 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organiC matter 

0.150 moisture fraction, 10.4 mLJ100 g dry soil water holding 
capacity, initial pH: 4.9, termination pH: 4.8 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature ot 21 - 23 ·C, humidity 2: 60% light 
intensity 01 410 to 620 tootcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #3 - 94% germination 

Test Sample - 86% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SLl STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15513 
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120-Hour Seed Germination Test Wrth Lettuce (Lactuca sativa) 

Soil 

22 July 1993 

23 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed Silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.206 moisture traction, 5.3 mLJ100 g dry soil water holding 
capacity, initial pH: 5.0, termination pH: 5.5 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ·C, humidity ~ 60% light 
intensity ot 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #3 - 94% germination 

Test Sample - 99% germination 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST OATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15514 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

22 July 1993 

23 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.134 moisture fraction, 33 mIJ1 00 g dry soil water holding capacity 
initial pH: 4.2, termination pH: 4.5 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature ot 21 - 23 ·C, humidity ~ 60% light 
intensity at 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #4 - 99% germination 

Test Sample - 96% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS09 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

22 July 1993 

23 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.243 moisture fraction, 21.2 mIJ100 g dry soil water holding 
capacity, initial pH: 5.8, termination pH: 4.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature ot 21 - 23°C, humidity 2: 60% light 
intensity of 410 to 620 footcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #4 - 99% germination 

Test Sample - 96% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS10 
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120-Hour Seed Germination Test With lettuce (Lactuca sativa) 

Soil 

22 July 1993 

23 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.050 moisture fraction, 35.6 mLJ100 g dry soil water holding 
capacity, initial pH: 4.5, termination pH: 5.0 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ·C, humidity ;,; 60% light 
intensity of 410 to 620 footcandles, ;,; 85% water holding capacity 

120; 40 seeds per replicate 

Control #4 -.99% germination 

Test Sample - 95% germination, not statistically different from the 
control 

Springborn laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATlON: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

15507 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

23 July 1993 

27 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.134 moisture fraction, 26.5 mLJ100 g dry soil water holding 
capacity, initial pH: 5.4, termination pH: 5.0 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ·C, humidity ~ 60% light 
intensity of 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate' 

Control #5 - 97% germination 

Test Sample - 96% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SLJ STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

1SS15 
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12Q-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

23 July 1993 

27 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.090 moisture fraction, 27.5 mLJ100 g dry soil water holding 
capacity, initial pH: 4.7, termination pH: 5.2 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 • 23 ·C, humidity ~ 60% light 
intensity of 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #5 • 97% germination 

Test Sample· 91 % germination, not statistically different from the 
control 

Springborn LaboratOries, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS01 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

23 July 1993 

27 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.061 moisture fraction, 36.6 mLJ100 g dry soil water holding 
capacity, initial pH: 5.6, termination pH: 5.4 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ·C, humidity ~ 60% light 
intensity ot 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #5 - 97% germination 

Test Sample - 88% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST OATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

25502 
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120·Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

23 July 1993 

27 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organiC matter 

0.078 moisture fraction, 25.2 mlJ100 g dry soil water holdin~ 
capacity, initial pH: 5.7, termination pH: 5.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 ·23 °C, humidity <: 60% light 
intensity of 410 to 620 footcandles, <: 85% water holding capacity 

120; 40 seeds per replicate 

Control #5 • 97% germination 

Test Sample· 99% germination 

Springborn laboratOries, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

25503 
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120·Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

23 July 1993 

27 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.057 moisture fraction, 25.4 mlj100 g dry soil water holding 
capacity, initial pH: 5.6, termination pH: 5.8 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 20 - 23 ·C, humidity o!: 60% light 
intensity of 410 to 620 footcandles, o!: 85% water holding capacity 

120; 40 seeds per replicate 

Control #5 - 97% germination 

Test Sample· 97% germination 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

2SS07 
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12Q-Hour Seed Germination Test With Lettuce (Laetuea sativa) 

Soil 

23 July 1993 

27 July 1993 

29 July 1993 to :3 August 1993 

Laetuea sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5, 0.169% organic matter 

0.085 moisture fraction, 33 mLJ100 g dry soil water holding -
capacity, initial pH: 4.2, termination pH: 4.8 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23 ·C, humidity ~ 60% light 
intensity of 410 to 620 jootcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #5 - 97% germination 

Test Sample - 93% germination, not statistically different jrom the 
control 

Springborn LaboratOries, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

25508 

Page 191 01213 

120-Hour Seed Germination. Test With Lettuce (Lactuca sativa) 

Soil 

23 July 1993 

27 July 1993 

29 July 1993 to 3 August 1993 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 7.5,0.169% organic matter 

0.058 moisture fraction, 30.9 mIJ100 g dry soil water holding 
capacity, initial pH: 4.7, termination pH: 5.4 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 23°C, humidity ~ 60% light 
intensity of 410 to 620 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #5 - 97% germination 

Test Sample - 98% germination 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF17SS3 
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12Q-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

12 February 1994 

1 5 February 1994 

17 February 1994 to 22 February 1994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.4, 0.1783% organic matter 

0.219 moisture fraction, 4.3 mLJloo g dry soil water holding 
capacity, initial pH: 5.1, termination pH: 5.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 22 - 26 DC, humidity 2: 47 % light 
intensity of 740 to 840 footcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 86% germination 

Test Sample - 87% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COu..ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF17SS6 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

12 February 1994 

15 February 1994 

17 February 1994 to 22 February 1994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.4, 0.1783% organic matter 

0.173 moisture fraction, 17.5 mLl100 g dry soil water holding 
capacity, initial pH: 6.7, termination pH: 6.9 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 23 - 27 DC, humidity ~ 47 % light 
intensity of 740 to 840 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 86% germination 

Test Sample - 93% germination, not statistically different from the 
control 

Springborn laboratOries, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITlE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF17SS8 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF17SS10 
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12D-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

12 February 1994 

15 February 1994 

17 February 1994 to 22 February 1994 

Laetues sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.4, 0.17B3%organic matter 

0.160 moisture fraction, 17.8 mLJloo g dry soil water holdin' 
capacity, initial pH: 7.2. termination pH: 7.5 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 22 - 27 ·C, humidity ~ 47 % light 
intensity of 740 to 840 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 86% germination 

Test Sample - 94% germination, not statistically different from the 
control 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF17SS11 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

12 February 1994 

15 February 1994 

17 February 1994 to 22 February 1994 

Lactuca sativa; varietY Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.4, 0.1783% organic matter 

0.298 moisture fraction, 14.9 m\j100 g dry soil water holding 
capacity, initial pH: 4.2, termination pH: 4.4 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 22 - 27 'C, humidity ~ 47 % light 
intensity of 740 to 840 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 86% germination 

Test Sample - 88% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

Report No. 93-07-4874 

TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST OATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF17SS12 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CFSSS-4 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

24 February 1994 

1 March 1994 

4 March 1 994 to 9 March 1 994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.S, 0.17% organic matter 

0.147 moisture fraction, 39.0 mLJ100 g dry soil water holding 
capacity, initial pH: 4.S, termination pH: 4.3 

Three replicate Pyrex plastic petri dishes, lS0 mm, 15 mm height 

120 hour duration, temperature of 21 - 25 "C, humidity ~ 39 % light 
intensity of 720 to 1000 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 91 % germination 

Test Sample - 22% germination, statistically different from the 
control 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLlECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-2 
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12Q-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

24 February 1994 

1 March 1994 

4 March 1994 to 9 March 1994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.5, 0.17% organic matter 

0.152 moisture fraction, 15.5 mlJ100 g dry soil water holding 
capacity, initial pH: 6.5, termination pH: 7.2 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 25 aC, humidity 2: 39 % light 
intensity of 720 to 1000 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 91 % germination 

Test Sample - 88% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUOY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONOmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS·9 

Page 202 of 213 

120·Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

24 February 1994 

1 March 1994 

4 March 1994 to 9 March 1994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.5, 0.17% organic matter 

0.147 moisture fraction, 11.1 mLJ100 g dry soil water holding 
capacity, initial pH: 4.2, termination pH: 4.2 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 20 . 24 ·C, humidity ~ 39 % light 
intensity of 720 to 1000 footcandles, 2: 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 • 91 % germination 

Test Sample· 90% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-8 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

24 February 1994 

1 March 1994 

4 March 1 994 to 9 March 1994 

Lactuca sativa; variety 8uttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.5, 0.17% organic matter 

0.124 moisture fraction, 14.6 mLJ100 g dry soil water holding 
capacity, initial pH: 6.5, termination pH: 7.2. 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

12.0 hour duration, temperature of 20 - 24 ·C, humidity ~ 39 % light 
intensity of 720 to 1000 100tcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #1 - 91 % germination 

Test Sample - 89% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COUECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-13 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

25 February 1994 

1 March 1994 

4 March 1994 to 9 March 1994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed Silica sand, 200 mesh, pH 6.5, 0.17% organic matter 

0.111 mOisture fraction, 18.5 mL/l00 g dry soil water holdint 
capacity, initial pH: 5.0, termination pH: 4.7 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 20 - 24 ac, humidity ~ 39 % light 
intensity of 720 to 1000 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #2.- 97% germination 

Test Sample - 79% germination, statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COL.1.ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-14 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

25 February 1994 

1 March 1994 

4 March 1994 to 9 March 1994 

Lactuca sativa; variety Buttercrunch . 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.5, 0.17% organic matter 

0.096 moisture traction, 27.0 mL'100 g dry soil water holding 
capacity, initial pH: 4.3, termination pH: 4.2 

Three replicate Pyrex plastlc petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 20 - 24 ·C, humidity ~ 39 % light 
intensity of 720 to 1000 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #2 - 97% germination 

Test Sample - 91 % germination, not statistically different trom the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-15 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

25 February 1994 

1 March 1994 

4 March 1994 to 9 March 1994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.5, 0.17% organic matter 

0.115 moisture fraction, 25.2 mLJ100 g dry soil water holding 
capacity, initial pH: 7.5, termination pH: 7.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 24 'C, humidity ~ 39 % light 
intensity of 720 to 1000 footcandles, ~ 65% water holding capacity 

120; 40 seeds per replicate 

Control #2 - 97% germination 

Test Sample - 92% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE 1.0.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-31 
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12D-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

26 February 1994 

1 March 1994 

4 March 1994 to 9 March 1994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.5, 0.17% organic matter 

0.373 moisture fraction, 26.5 m1./100 g dry soil water holding 
capacity, initial pH: 6.B, termination pH: 6.B 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 21 - 25 ·C, humidity ?: 39 % light 
intensity of 720 to 1000 footcandles, ?: 85% water holding capacity 

120; 40 seeds per replicate 

Control #2 . 97% germination 

Test Sample - 83% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COu..ECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-26 
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120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

25 February 1994 

1 March 1994 

4 March 1994 to 9 March 1994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.5, 0.17% organic matter 

0.104 moisture fraction, 22.5 mW100 g dry soil water holdinr 
capacity, initial pH: 7.4, termination pH: 7.6 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 22 - 26 ·C, humidity :?: 39 % light 
intensity of 720 to 1 000 footcandles, :?: 85% water holding capacity 

120; 40 seeds per replicate 

Control #2 - 97% germination 

Test Sample - 91 % germination, not statistically different from the 
control 

Springborn laboratOries, Inc. 
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TEST SAMPLE SITE: 

TEST SAMPLE I.D.: 

SU STUDY TITLE: 

SAMPLE TYPE: 

DATE TEST 
SAMPLE COLLECTED: 

DATE TEST 
SAMPLE RECEIVED: 

TEST DATES: 

TEST SPECIES: 

OVERLYING SAND: 

TEST SOIL 
CHARACTERIZATION: 

TEST VESSELS: 

TEST CONDmONS: 

NUMBER EXPOSED: 

RESULTS: 

Cecil Field Naval Air Station 
Jacksonville, Florida 

CF5SS-20 

Page 209 of 213 

120-Hour Seed Germination Test With Lettuce (Lactuca sativa) 

Soil 

25 February 1994 

1 March 1994 

4 March 1994 to 9 March 1994 

Lactuca sativa; variety Buttercrunch 
source: Park Seed Company 

Washed silica sand, 200 mesh, pH 6.5, 0.17% organic matter 

0.097 moisture fraction, 15.3 mlJloo g dry soil water holding 
capacity, initial pH: 7.5, termination pH: 7.8 

Three replicate Pyrex plastic petri dishes, 150 mm, 15 mm height 

120 hour duration, temperature of 22 - 25 ·C, humidity ~ 39 % light 
intensity of 720 to 1000 footcandles, ~ 85% water holding capacity 

120; 40 seeds per replicate 

Control #3.- 93% germination 

Test Sample - 94% germination, not statistically different from the 
control 

Springborn Laboratories, Inc. 
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APPENDIX K 

BIOACCUMULATION, BIOCONCENTRATION, AND TOXICITY DATA 





I 
Analyte loa-K fb1 

~RMIVOLA TILES 

Acenlphthene 3.9 5.1 

Acenaphthylene 4.1 5.1 

Anthfilcene 4.5 5.1 

Bc:nzo(a. )I.nthracene 5.7 5.1 

Benzo(l)pyrene 6 5.1 
Benzo(b) fluoranthene 6.1 5.1 

Benzo(g, h.i )perylene 6.6 5.1 

Benzo(k)t1uounthene 6.1 5.1 

Carba:toLe 3.76 5.1 

Chryu:ne 5.7 5.1 

D i benz( a, b.)1 nthracene 6.5 5.1 

Dibenzofuran 4.1 '.1 
Diethylphthalate 3.2 5.5 

bil (2 - Ethyl he:r:yl)p hthaLat e 5.1 5.5 

Fluoranthenc 4.95 [,8] 5.1 

Fluorene 4.2 5.1 

IndenO(1,2,:3 -cd)pyrene 6.' 5.1 

2 - MethylnaphthaLene 3,86 [hI 5.1 

• - Methylphenol L' 1.7 

NaphthaLene 3.6 5.1 

Phenanthrene '.5 '.1 
Phenol 1.5 1.7 

Pyrene ,., '.1 

PESTICIDES/PCBs 

4,4'-DDD 6 
4,4'-DDE 5.7 

4,4'-DDT 6.' 
Aroclor-1260 7.1 [m] 
alpha - Chlordane 5.5 
gamma - Chlordane 5.5 

Dieldrin ••• 
INORGANICS 

Barium NA 
Beryllium NA 
Cadmium NA 
Cobalt NA 
Copper N'A 
Lead NA 
Ml.nl!anese NA 
Mercury NA 
Nickel NA 
Selenium NA 
ThaUium NA 
Zinc NA 

NOTES: 

Table K.l-l 
Bioaccumulation Data 

Bueline Ri$k Aueument 

Operable Unit 2 

'" " c son o. on a NAS C 'L Pi ld ]a Ir vIII FI 'd 

Biolccumulation Factor 

Pla.nt i 
Site 5 I 

Invertebnte fcl 
SiLe17 I 

Invertebrate [cl 

.5.7E-03 [dJ 5.0B-02 [oJ 

.UB-OJ [dJ 5.0E-02 [oJ 
~;.IB-03 [dJ :5'.OE-02 [oj 
8.7E-03 [d] 5.0E-02 [oj 
!.7B-OJ [dJ 5.0E-02 [oj 
S.IE-03 [dJ .5 08-02 [oj 5.08-02 [e] 
S.7E-03 [dJ 5.08-02 [oJ 
8.7E-03 [d] 5.08-02 [oJ 
S.7E-03 Cd] 5.0B-02 [oJ 
.!i.IE-OJ [d1 5.0E-02 [oj 
.5.18-03 [d1 5.0B-02 [oJ 
3.3B-02 [d] NA 
5.1E-03 Cd] NA 
5.1E-03 [d1 NA NA 
8.7E-03 Cd] 5.0E-02 [oj 
8.7E-03 Cd] 5,OE-02 [oJ 
8.7E-03 Cd] 5,OE-02 [oJ 
8.7E-03 [dJ 5,OE-02 [oJ 
8.1E-Ol [dJ NA 
8.7E-03 (d] 5,OE-02 [oJ 
8.7E-03 Cd] 5,OE-02 [oj 
II.IE-Ol Cd] NA 
1I.7E-03 Cd] 5.0E-02 [oj 

1.0E-02 [1] 3,OE+00 

1.0E-02 {i] 1.9E+Ol 1.7E+00 [I] 
1.0E-02 Ii] 1,2E+00 

1.2E-Ol en] 3,3E+00 

5.1E-03 Cd] 1,6E+00 [qJ 
5.1E-03 Cd] 1,6E+OO [tJ 
1.7B-02 Cd] 5,5E+00 [uJ 

3.0E-02 [I] 1.4E-Ol 

2.0E-03 [x] 9,4E-02 

3.3£+01 (:I.] 1.2E+00 

4.0E-03 (I] 5,5E-Ol 

7.eB-01 (I.e] 6,8B-Ol 

NC [I] 9,7£-02 1.8E-Ol 

5.0B-02 [I] 4,2E-Ol 1.!.E-Ol 

1.eE-O} [I] 6,8E-02 [ad] 

1.2E-02 [I] 1,SE-Ol 

9.0B-03 [af} 7,6E-Ol [-oj 
l.lE-03 [I] NA 
6.1H-Ol rl.cl 28E+OO 

• 
Mammal 

1.9B-01 [~ 
1.9E-01 [~ 
1.9E-01 [~ 
1.9E-01 [~ 
1.98-01 [~ 
19B-01 [~ 
1.\18-01 [~ 
1.9E-01 [1'] 
1.9B-01 (f] 
1.98-01 [f] 
1.98-01 [f] 

NC [~ 
•. 8E-Ol (f] 
,UE-Ol [f] 
1.9E-Ol [f] 
1.9E-Ol [f] 
1.9E-01 [f] 
1.9E-Ol [f] 

NC [~ 
1.9E-01 {f] 
1.9E-Ol [1] 

NC(~ 
1.9E-01 [f] 

1.2E+00 [i] 
1.2E+00 [i] 
1.2E+00 [i] 
3.IIB+00 [0] 

5.5E-Ol [r] 
5.5E-Ol [r] 

1.5B+OO [v] 

1.5£-03 [y] 
5.0B-02 [yJ 
2.1B+00 [u] 
1.0B+00 [yJ 
6.0B-01 [1:1 
2.!B-Ol [y] 
2.8B-01 [y] 
1.0£-02 [I.e] 

3.0E-Ol [y] 
7.5E-01 [Yl 
1.5E+00 [y] 
2.1E+00 rail 

[1.1 Units for bioaccumulation facton (BAFI) are (m~1! fresh wt tissue over m~g dry 'tIit soil) for invertebrates and plants, and 

I Bird 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.9E+00 [It] 
2.9E+00 (It] 

2.9E+00 [kJ 

3.2B-Ol (pJ 

UB+OO [5] 
UE+OO [s] 

4,4E-01 [wI 

NA 
NA 

J,8B-Ol Cab1 

NA 
NA 
NA 
NA 

2.3B+00 [I.e] 

NA 
5,lE-Ol [ah] 

NA 
NA 

(mglt~ fresh wt tIssue over mgfks fresh 1'11. food) for $mall mammall and smaU birds. No BAFs were calculated for VOAs since available evidence 

suggests that these analytel do not bioaccumulate, 
[b] From Superful"ld Chemical Data Matn'l" (US EPA , 19931.) unless otherwise noted. Log It __ s for cla'ilea of semivolatile compounds were 

lvera~ed to provide an average BAP .... lue. Compounds were srouped accordingly: PAH$ (5.!), phthalate. (5,5), phenol. (1.7), 
and dibenzofunn (4,1). 

[e] When available, site-specifIC eartbworm Ind soil data were u$ed to calculate an earthworm BAF. When no site-!pecific data were available. 
htenture valuel were used. Where there ue no vaLues, tbat analyte is not a CPC for that medium. 

Cd] HaRlch &; Leo (1979) 
[d] Calculated usia, the foUo'llliI18 equation in Tnvi. and Arms (19M): 10g(Plant Uptalre Factor) - 1.Se8-0.S7S 101! K __ . Converted from 

dry wei!ht to wet weight plant concentration astumm, &09& water content. 
[eJ Average of vaLue a presented in Beyer (1990), converted from dry weight to fresh wei,ht uusinl! a factor of 0.2 to represent &09& water 

content of earthworms. 



i 
Analvtc: I LOAK rbl 

Table K.l-l 
Bioaccnmuation Data 

Baseline Risk: Assessment 

Operable Unit 2 

NAS Cecil Field Jacksonville Florida 

Biolccumulation Factor II. 

Plant I 
Site S I 

Invertebrate: [cl 
Site 17 I 

Invertebrate rei 
[f] C.lcul&ted U$ln~ the follOWing equation In TraVIs and ArmS (19M) for sc:mlvoiatlie organic anl.Lytes wIth lo~ K."..s :> 5. 

Mammal 

log BTF (biotrl.RSfer factor) .. log Kow - 7.6; result multiplied by .vera~e in,8cltion utes for non-l.ctlt1n~ and lactating test arum.1s 

I 

to convert from BTFs to BAPs, divided by I. factor of 0.2 to convert from dry feed to fresh. feed. There is.n uncertainty invoLved in using 

this equl.tlOD for PAHs because this study did not use any PAHI in the reyeuion analysis. BAFs were caLculated for all pesticides 

lond PCBs, regardless of the log Ka- due to the nature oflipophylllc compounds. No SAFs were calculated for ana!ytes with 

lop; K.:,.s < :5 because they are unlikely to bioaccumulate in animallissue (Mauzhan, 1992), 
[g] USBPA (1992), Dermal Expo!ure Aneument, 

[h] ATSDR, 1993a (Toxicolopelill Profile for Naphthalene), 

[i] Geometric mean ofDDTJt (4 ... ·-DDT, .,.'-DOO, and .,.' - DOE) BAFs (fresh wt/dry wt) reported for roots (carrot, potato, sUAar beet). 
grains (corn, alit!), and Legumes (alfalfa) derived from US EPA (1935a) cO'lverted from dry weitht to wet-weigbt per values provided 

by Suter (1993), 

[I] Geometric means of earthworm BAFs for 4,.' -DDT [Davis (1968), Dlivis .t. Harrison (1966), Wheatley .t. Hardman (1963), Sailey et al. 

(1970), Cramp .t. Olney (1967). and .Beyer .t. Glsb (1980)]. 4,.' - DOE [Davis (1968), Davis a: Harrilon (1966), Cramp a: Olney (1967). 

CoUett a: Harrison (1968), Hunt a: Sacha (1969), and Gish (1970)]. and ",. - DOD [Barker (1958). Davi. (1961), Davis a: Harrilon (1966), 

Cramp a: Olney (1967), Collett a: Harrison (196&), WheatLey a: Hardman (1968), Hunt.t. Sacha (1969), Bailey et al. (1970). Dimond 

et al. (1970). Gilh (1970). and Beyer a: Gish (1980)]. Wet soil concentrations converted II nccellary to dry soil concentrations 

alluming 10% moitture content in sandy-loam soBs (Donahue et al., 1977), 

[j} BAF for sbrews and voles calculated usin3 measured concentrationl of DDTJt in 110m.cncontent and in whole body (Forsyth .t. 

Pettle, 1911"). 
[l.] Whole body pbe:uant SAP for DDTI\ prelented in USEPA (19&5.). derived from Ken.p;a (1973). 

[m] USEPA (1990a). Basici of Pump-and -Treat Ground'Water Remediation Tcchnolo~ 

[0.] Aritbmetic mean BAF for corn, leavet, carrots, beets, sugarbeeu, radishu, and soybean. (top •• rootl, and wbole plantl) from USEPA 

(1985b) and Webber et al. (1983), 
[0] BAF calculated from discussion in Bisler (1986) statinz that Aroclor 1254 relidues in subcutaneous rat of adult minkl were up to 38 

timel dietary Levels, Converted to whole body concentrations auumins10% lipid content. 

[p] BAFcaLcuLated from data presented in Eisler, 1936. Kestrell fed 33 mp; PCB/t:~ diet for 62-69 daYI accumuLated 107 m3 peS/kS hpid 

weight in muscle, Auuminz muscle il 10% lipld content, the muscle concentration is about 10.7 mYks. 
[q] Value for gamma-chlordane u.ed as a surrogate 

[r] BAP calculated from data prelented in Eister, 1990. Ratl fed 20 myt3 diet technical chlordane (equivalent to 3,6 ms'tz diet cil- and 

trans-chlordane) for 3:50 days accumulated 20 mgltg in lipids. Assuming 10,," lipid content. the whole body concentration is 

about 2 miYl.g, 
[5] BAF calculated rrom datI. presented in Eisler, 1990. Red -winged blackbirds fed 10 mglkz diet technical chlordane (equivaLent to 1.8 

mlYkK diet cis- and trans- chlordane) for 8. days accumulated 1.8 mglkg wet weip;ht 'Whole body residue, 

[t] Geometric mean of reported BAFs for earthworms (Gish, 1970) converted from dry wei~ht to wet weight IIsuming 30% water content. 

[u] Geometric mean ofreported BAFs for earthworml (Ed'Wardl.t. Tbompson. 1973). Value. provided by Glib (1970) were converted 

from dry wel!ht to wet weight by multiplyin, by a conversion factor of 0,2 a .. uming 8Q% water compolition of earthworms, 

[v] BAF caLculllted from d.ta presented by Potter et aL (197.). Based on an averaSe dieldrin concentration in cow muscle .lind rat of 

0.17 mg/kg (dry weIght) lind a dieldrin concentration of 0.11 m~K in the diet (dry weizht). 

[w] Jeffries Ind navis (19M). 
[xJ Value from Baes et al. (198.) multiplied by 0.2 to represent 80,," w.ter compolition ofplaDtI, 

[y] Value derived from biotranlfer facton (BTFI). presented in Bacs et aI, (19S.) for uptake into cattle, BTF converted to BAF by 

multiplyin3 by food ingeltion rate of 50 kwday wet weiJllht. 
[z] Mammal value for copper and plant value for cadmium from Levi De et 1.1., 1989. Lead doe .. not accumulate in plant tissue, therefore, 

a BAF of zero was anillDed. 
[u] Mean of values reported for Sorer lIIrlineus in Macfadyen (1910), 
rab] Baled on I.ccumulation of cadmium in kidneys of Bur ope an quail in Pimentel et ai, (19A.). 

[acJ Mediln ofnlue. reported from Levine et al. (1989). 

Bird 

[ad] Uptail:e nLue (fresh 'IVt./dry wt.) for earthworm. from USBPA (19ASc) sludzc document. Fresh weip;ht tinue concentrations calculated Illuming &0% 

body water content. 

rae] USEPA, 1985c. 
[at] Based on reponed ratio of selenium in plant tiuue and irOD fly ash amended soil (StoewlI.Dd et a).. 19711). 

rag] Avera~e of values for indultrialloU& from Beyer and Cromartie (19151) multiplied by 0.2 to reprelent 30% water composition 

In earthworms, 
[ahJ Based on lIIVera!e of reported ratio oiselenium iD diet to liver, kidney, -and breast tiuue of chictenl (Biller, 19851.). 

[I.i] Meln of value I for Micro~u$ .greltj$ and Apodemu1 JyJnticuJ in MlcFadyen (19110). 

NA Not Anilabte 



Table K.1-2 
Calculation of Earthworm Bioaccumulation Factors 

Baseline Risk Assessment 
Operable Unit 2 

.ac on NAS Cecil Field J ksonville Fl . da 
Soil Data Earthworm nata 

SI'IEID ANALYIE I RESULT RDL' I UNITS RESULT I RDL' I UNITS 
CF5SS13 .Aluminum 2490 mglkg 236 mglkg 

Aroclor-l260 410 )LA 1360 )LgIkg 
Barium 4 rnA O~ rnA 
Cadmium O~ 1 rnA 0.64 rnA 
Chromium 2.8 mglkg 0.46 mglkg 
Cabalt 0.1 1.4 rnA 1.1 rnA 
Copper 2.S SmA U mgkg 
[ron 451 m!Ykg 93.2 mglkg 
kad 88.9 mA 9 mgik& 
Manganese> 1.5 3mA 2.3 rnll'kg 
Vanadium 2.2 m!Ykg 0.42 rnglkg 
2'1"" Z 4 mA 20.7 mgIkg 

CF5SS15 4,4'-DDE O~ itA 23 46 I'iI'kg 
Aluminum 2780 rnglkg 232 rnglkg 
Antimony 6 12 mglkg 1.4 mglkg 
Arsenic 0.59 rnglkg 1.3 mglkg 
Borium 12.6 mglkg i 1.1 m&'kg 
Cadmium O~ I mglkg 0.62 m&'kg 
Chromium 14.4 mglkg 1.2 rnglkg 
Cabalt 2- "A 0.77 mgIkg 
QJppe< 2.5 Smglkg 2.1 mgkg 
Iron 1710 rnglkg 152 rnglkg 
kad 34.1 mA 2.~ mWks 
M""gaoooe ~.9 "'A H mgIkg 
N'JOkeI 13.6 mA am 0.91 mWkg 
Vanadium 3.7 mglkg 0.21 mglkg 
Zinc 7604 "'A 23.9 mglkg 

CF5SS19 4,4'-ODE 0.75 )LA 21~ 43 I'&'I<g 
Aluminum 1360 mglkg 160 rnglkg 
Arsenic 0.73 mglkg 0.55 1.1 mglkg 
Borium 6 "A 0.71 mgkg 
Cadmium 1);81 mglkg Oc36 mgIkg 
Chromium 5.7 mglkg 0.46 mglkg 
QJbo.Il 2.4 mtVl<i Oc~ mgIkg 
QJppor 2.S Smglkg 2. mglkg 
Iron 584 mglkg 112 mglkg 
lead 1.1 mgq Oc~ mWkg 
Mangaoooe 19.6 mRtg H "'I'kg 
Vanadium 5.6 mglkg 0.38 mglkg 

Z;"" as mA 1M O>BIkg 

CF5SSZO 4,4'-PllI!. 5.1 )LgIkg 18.5 37 jtgIkg 
Aluminum. 3490 mglkg 495 rn!Ykg 
Antimony 6 12 mglkg 1.5 rn!Ykg 
ArocIar-t260 56 )LgIq 185 370 jtgIki 
Arsenic 0.78 rnglkg 0.55 1.1 mglkg 
Borium 27 mglq U rngIkg 
&ry!lium 0.27 mglkg ; M4 mgIkg 
Ouomium 6.6 mglkg 1.1 mglkg 
QJbo.I1 2.5 mgiks Oc74 mglkg 
QJpper 11.5 mglkg 3.9 IBBIkg 
JrOD 2660 mglkg 303 mglkg 
I.ead 111 rnglkg 1.3 mWkg 
Manganese> 73.3 mglkl 11.7 mWkg 
Nickel 4 8 mslkl 1.1 mslkg 
Vanadium 7.8 mglkg 0.94 mll'kg 
Zinc 98.2 row.;: 28.2 mOibi 

INVDATA1..wkl 

BioaccumuLatioft Factor 1 

rmVTSoilTi 
9.48E 02 
3.32E+00 
1.25E-0l 
1.28E+00 
l.64E-OI 
1.57E+00 
6.00E-Ol 
2.07E-OI 
1.alE-OI 
1.53E+OO 
1.91E-OI 
1.00i+Ol 

4.28E+Ol 
8.35E-02 
2.33E-OI 
2.2OE+00 
8.73E-02 
1.24E+OO 
8.33E-02 
3.Wl-01 
8.4a:!-lIl 
8.89E-02 
8.5<!l-02 
1.14E-OJ 
3.35E-02 
5.68E-OZ 
3.BE-OI 

2.87E+OI 
U8E-OI 
7.53E-OI 
1.1SE-Ol 
4.44E-Olj 
8.07E-02 
3.00E-OI 
8._-01 
1.92E-OI 
1.27E-OJ 
1.79E-OI 
6.79E-02 
2.2OE+OO 

3.63E+OO 
1.42E-OI 
2.500-01 
3.300+00 
7.05E-OI 
2.15E-Ol 
1.48E-01 
1.67E-OI 
2.96E-01 
3.39E-01 
1.14E-01 
6.~E-02 

l.S5E-Ol 
3.25E-0l 
l.21E-0! 
2.87E-O! 



Table K.I-2 
Calculation of Earthworm Bioaccumulation Factors 

Baseline Risk Assessment 
Operable Unit 2 

I aoVl e, on NAS Cod Field Jacks 'U F1 ·da 

! Soil Data. Eanbworm Data Bioaccumlllatioe Factor T 

SIlEID ANALYIE I RESULT I RDL I I UNITS RESULT I RDL'l UNITS 'Soiln 

CF5SS2ti 4,4'-DDD 6.1 ~&'kg IS.S 37 ,,&'kg 3.03E+OO 
4,4'-000 20 I'&'kg ISS 37 I'&'kg ~.2jE-Ol 

4.4'-DDT I5 ,,&'kg ISS 37 ,,&'kg l.23E+OO 
Aluminum 1850 m&'kg ~ m!!'kg 1.13E-Ol 
Arsenic 1 2 m&'kg 1.6 m!!'kg 1.60E+OO 
Barium 8.4 m&'kg 1.1 m&'kg 1.31E-0! 
Beryllium 0.5 I m&'kg 0.02 rn&'kg 4.00E-Ol 
Cadmium 0.5 I m&'kg 1 m&'kg 2.00E+OO 
Chromium 4.6 mi0<g 0.63 mi0<g 137E-OI 
Cobalt 5 10 m&'kg t m&'kg 2.006-01 
Copper· 2.5 Sm&'kg 2.1 m&'kg 8.400-01 
Iron 817 mi0<s 123 mi0<g 1.5tE-01 
Lead 40.7 m&'kg 4.1 mYts l.03E-Ol 
Manganese 18.4 mi0<g 4 m&'kg 1.41E-Ol 
Vanadium 3.9 mglleg 0.32 m&'kg 8.2tE-02 
Zinc 173 m&'kg 20 m&'kg 7.33E-Ol 

CF17SS8 Aluminum 1120 mi0<g 244 mlYkg 2.18E 01 
Arsenic 0.73 m&'kg 2.4 mi0<g 3.29E+00 
Barium 6 m&'kg U mYts 2.67E-Ot 
IlelyUium 0.5 I mi0<g 0.03 mA 6.006-02 
Cadmium • 0.5 I mi0<g 0.45 ~ 9.00E-OI 
Chromium 4.2 m&'kg 1.2 m&'kg 286E-01 
Cobol! , 10 rn&'kg 0.54 ~ 1.08E-OJ 
Copper 2.5 Srni0<g 1.9 mr/kg 7.600-01 
Iron 613 mi0<g 167 mi0<s 2.72E-Ol 
Lead 6.4 mi0<g 1 . .7 m&'kg 2.66E-OI 
Manganese 30 . .7 m&'kg 5.4 ~ , 1.76E-Ol 
Vanadium 2.5 mi0<g 0.36 m&'kg 1.44E-01 
Zinc 2. 4 msikg 16,2 mA 8.HE+OO 

CF17SS10 Aluminum 952 mWJ<g 49 m&'kg 5.15E-02 
Arsenic 1 2 mWJ<g 3.1 m&'kg 3.100+00 
Bariutn 3.8 lilA 0.38 ~ 1.!X1J-01 
Beryllium 0.5 111lWki 0.1)4 mA 8.!X1J-02 
admium 0.5 1 lilA I.! mA 2.200+00 
Chromium 2.9 m&'kg 0.68 m&'kg 2.34E-Ol 
Cobalt 5 10 I!l&'ks I.! mr/kg 2.200-01 
COpper 2.5 5 1!lS'ii' l.S mr/kg 7.200-01 
Iron 342 m&'kg 140 mi0<g 4JJ9E-Ol 
Lead 6.2 1Ils'kg 0.S1 mWi<g 9.19E-02 
Man_ 6.9 m&'kg U mWkg 1.I!8E-0l 
Vanadium 1.8 ~~ 

0.2 
0.4 :=: UtE-OI 

Zinc 2 4m :15 1.:I5E+O\ 

NOTES: 
1 Reported detection limibl (RDu) are presented when an analytewas detected in only one of the two media evaluated. The value 

presented and used for calculation of the bioaccumulation factor corresponds to 1)2 the RDL 
2 SVOA BAPs were not calculated because there were no detected concentrations in earthworm tissue. Literature values will be 

used instead. 
::= Analyte selected as an ECPC for either Site S or 17 surface soils, 

INVDA TA2.wi: I 



,~ 

COmpound CF'SSI3 
lW' 

Aroclor 1260 3.32E+00 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Barium 1.25E-OI 
Beryllium 
C.admium I.28E+oo 
Cobalt l.57E+00 
Copper 6.fXE-0l 
i.ead 1.0lE-0I 
Man~nese l.53E+00 
Nickel 
Zinc 1.04E+OI 

NOlF5 

Table K.1-3 
Summary of Earthworm BAFs 1 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 
·--~-~·-~Sim s 

0'5SS15 CFSSS19 CF5SS20 CF5SS26 
IW' HAP BAF BAF 

3.3OE+00 
3.03E+00 

4.26E+OI 2.87E+0I 3.63E+00 9.25E-0I 
I.23E+oo 

8.TIE-02 1.18E-OI 2.15E-OI l.3lE-0i 
I.48E-OI 4.fXE-02 

I.24E+oo 4.44E-OI 2.fXE+00 
3.85E-0I 3.fXE-0I 2.96E-OI 2.fXE-01 
8.4(E-0I B.OOE-OI 3.39E-OI 8.4(E-OI 
8.5<E-02 1.27E-OI 6058E-02 1.03E-OI 
1.14E-0I 1.79E-0I U5E-OJ 1.4lE-01 
3.35E-02 3.25E-OI 
3.13E-OI 2.2OE+00 2.87E-0I 7.33E-OI 

.. 
SllE 17 

SI", 5 CF17SS8 CF17SS10 Site 17 
HAP' HAP HAP BAF' 

3.3lE+00 
3.03E+00 
1.9(E+0I 
I.23E+oo 
l.35E-01 
9.4lE-02 
I.24E+oo 
5.5<E-0I 
6.84E-0l 
9.65E-02 2.66E-0I 9.19E~02 1.79E-OI 
4.24E-0I 1.76E-0l I.88E-OI 1.82E~01 

l.79E-0I 
2.78E+00 

1 BAFs are presented for only theanalytes selected as ECPCs in Site 5 or 17 surface soils. Analytes detected in earthworms tmt were not detected in Site 5 or 17 surface SOIls are assumed 
La be not sile related, 

J Sample location-specifIC BAFs from Table K.1-2. Site-specificBAFs are equal to thc arithmetic average of a II sample location-specific BAFs. 

INV _BAF2 wU 09-Sep-94 



Table K.1-4 
Derivation of Sediment BAFs1 

Baseline Risk. Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville. Horida 
~C"",poond Value Sou,,", Ro\iQnol. 
4.4' -DDT 21.0 

J'CDs 12,2 

Mercury 16,7 

N01ES: 

Evans et aI., 1991 

Evans el al., 1991 

lindquist et al .. 1991 

Amphip:xl to sediment mean biomagnification factcr for total DDT in 
Lake Michigan and Lake Ontario. 

Amphipod [0 sediment mean biomagniflcation facta' for tolal PCBs in 
Lake Michigan and Lake Ontario. 

Based on the ranges of mercury concentrdtions in sediment and macro~ 
invertmrates in an eighllake ecosystem in Sweden. Sediment concentra
lions tanged (ramO.OS - O.3l-'¥1g dry weight (mid point = 0.18 p.glg) and 
macroinvencbrate concenuatioos langed from 0.02 - 6 JLFJg dry weight 
(mid point = 3.01). Based on these midpoints. a bioaccumulation facler 
of 16.7 was obtained. 

1 No bioaocumulation factors were cbtained for any other ECPCs in sediment as insufflCienlliterature exists. 
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Chemic.l Name 

I 
Spccies 

Ahminum S&lll'clinm f-Q.ll~ llillOO:t U.oDt 
Aluminum chlonde Unio plctorum; WWlcl; 

Cadmium Spirulin. pl.tcruiJ; Blue - gccn algae 
Spirulin. pi.tc:DliJ; Bluc-arun .1,_ 
spirulina pl.lelllh: Blue - green -.lgac 
Spirulin. pl.teruis; Blue -&reeD .l,ac 
Splrulin. pl.tctut.; Bluc-ar-n .Igac 

Spirulina pl.leDlis; Blue - srecn .18ac 
SpiruHna pl.temi!;; Blue-p-een .l,ac 

Spirulin. pl.tcwu; Blue - srun .J.&ae 
Spirulina plat.cmb; Blue -arecn allac 
Spirulinll plllte[Uis: Blue - grun III,K 

Spiculina pillterub; Blue - &reen 1111" 
Splrullnll plilteruis; Bluc - green Ilgl1e 
Spirulina plilteruu; Blue-geen IIlgl1e 
Sprrulinll pluewis; Blue - green IIIIK 
Spiculina platelUisj Blue - green algK 
Spirulina pill.leIUis; Blue - grun algK 

Spirulina pillteruis; Blue - green allK 
Spirulina plaleIUis: Blue - green algae 
Spuulina plueruis; Blue - green algae 
Spirulina plaleruil; Blue - green algae 
Spirulina plateruisj BlUe-green algae 
Spirulina plalends; Blue-grecn algae 

Spirulina pliltcruis; Blue - green algae 
Spirulina plalemu.; Blue-green alille 

Spirulina plilteruis; Blue - green algae 
Spirulina plaleJUis; Blue-green all" 
Splfuhna plileruis; Blue - green Ilgae 
Spirulina plalerui5; Blue -&reen al,ae 
Spirulina. platensis; Blue -grecn Ilgae 
SpirulinJ. plaleruis, Blue -peen J.1!.ac 
Spirulina plateJUls; Blue -grecn algae 
Spirulina plalenns; Blue - green al&ac 
Spirulina plllleruil; Blue -green algae 
Spirulina plalemis; Blue -green al&ac 
Spirulioll phl.tenus; BlUe-green algae 
Spirulina phltemis; Blue -green al&ac 

AQV_OCF4 . .....t1 

Table K.2-1 
AQUIRE Bioconceniralion Iaformation 1 

Basehne Risk Assessment 

Opcnblc Unit 2 
. ~ -- - . _.-, .. , -- _ .. NAS Cecil Field, Jaciu.onville. Florid 

I 
Ag, ~o.urc 

0.2 grim', 30 dl.YS 56 day.. 
9.4 (1.7-to.11I) em 3wceks 

NR 12 hours 
NR 24 hours 
NR 36 hours 

NR 4& houri 

NR 12 houri. 
NR 24houn 
NR 36 houri" 
NR 4! hours 

NR 12 hours 
NR 24 hours 

NR 36 hours 
NR 41 hOUri 

NR 12 hours 
NR 24 hours 
NR 36 hours 
NR 4& hours 
NR 12 hours 
NR 24 houn. 
NR 36 hours 
NR 4&houn 
NR 12 hours 
NR 24 houn. 
NR 36 hOUri 
NR 4& hours 
NR 12 hOUri 
NR 24 hOUri 
NR 36 hours 
NR 4&houn 
NR 12 hours 
NR 24 houn. 
NR 36 hours 
NR 48 hours 
NR 12 hours 
NR 24 hours 
NR 36 hours 
NR 48 hours 

AQUIRE (1994) Year 
Concentration BCF Reference of 

(.<iL) Number Publicatio 
1 •• .. 11:3S92 " 166.5 to 414.3 1'0 210076 9O 

100 14.61 312317 86 
100 1&.30 312311 " 100 11.00 312317 " 100 16.10 312317 " '00 7.81 312317 86 

'00 8.77 312317 " 
'00 3.56 312311 •• 
'00 7.42 312317 •• : 
1000 6.22 312317 .. 

I 1000 70. 312317 .. 
1000 7.14 312311 •• 
1000 6.77 312311 .. 
'000 306 312311 .. I 

'000 279 312311 86 

'000 2.63 312311 .. 
5000 2.10 312311 •• 
10000 2.42 312311 ,. 
10000 I.SS 312317 .. 
10000 1.69 312311 .. 
10000 1.55 312317 .. 
100 16.76 312311 •• 
100 14.02 312317 .. 
100 13.04 312311 ,. 
100 13.41 312317 ,. 
'00 &.56 312311 •• 
'00 7.64. 312317 .. 
500 1.36 312311 •• 
500 6.50 312311 •• 
1000 6.13 312317 .. 
1000 6.00 312317 •• 
1000 6.16 312311 •• 
1000 .13 312317 •• 
,o00 3.38 312317 ,. 
5000 3.08 312311 •• 
5000 3.03 312311 •• 
5000 2.63 312311 .. _. --
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Table K.2-1 
AQUIRE Bioconceatr&lion Inform.ation 1 

Baseline Risk Assessment 

Operable Unit 2 
NAS Cecil Field, Iacklonville, Florida 

I I 
AQUIRE (1994) Yen 

Chemical Name Species A,. Exposure Reference of 

Nwnber 

Cadmium (cont.) Spirulina pI.tentb; Blue - &fUn alpc NR 12houn 10000 2.63 312317 " Spirulina platcnail; Bluc-&rccn a1sae NR 24 hours 10000 2.31 312317 " Spirulina platerull; Illue - .veen algae NR 36 houn 10000 2.21 312317 " 
Sl'irulina p1alcwis; Blue - Veeo al"ae NR 4.11 houn 10000 2.20 312317 " OMQril~b.~ mykiw-; It..tnlmw l;t'Q\Jt,dQQ .. l~h.AA k~~t ~~.;U p".~" 1ldJ.)'$ I).QQU7 " .. -2l0(l" ., 
~.JOhU$ "IUp .. tonali; f.qe w.b:!IOM l6.63glliJiJ. 12da)$ O.oo12S. ..1.1 .210688- .. 

Le •• Sablcllnw f<mUu.ala; Brook. trOUt FINGERLING,1.3-10cm 'week> ,u lo3~ ~~ ~ 1400 -l1S675 15 
SahcUnw fo.niliWls; Brook ttout FtNOaltl.nW. 1.3 ~10 chi. 3 "'"0 ,'-' 41.9 3l.S67S 75 

1li.tv~Unu. f~JHlWl'lJ;. 8{~k-lW"'~ :flNGEaUNO. 1,., -lO e.m J ",~b 1'-' 1.1~ m~7~ 75 
Sll\Ielfnu. !()nllulb; Bf-Q.Qt UO)u FINGBRLING-,7-10lltu • week> , .. '''' 315615 15 
S.wclinw. fontlnal~ Qrook tfQu(. FlNOERLtNO.1~1Oc:m "lwiUb S.1 WI 3}561.5 l' 
S~c:linU$. fonJin.UJ; BfQQ:k tl'OUt. FING B"'LlNG, 1 ~ l(J ~m JW~Q U.s n n$:67' " Sal"ellnw C<mtln.u.t Brook. UoIU FlNGBRUNG-, 7~lOcm 3.ceb 12..'1 32 31561.1 l' 
$alveUIJUJ tOD.tW.aIis.; flrooJ Lro\j.(. llfN"<)BltUNO.1-10~~ lw~4 12..;5 ,. 315615 15 

S.d'Jellinl,l,$ font.i.ulb~ Bfoo:it trout- FINOBRLINO,1-10¢nl. .3 wCCju. 12.5 '. ~1.n75 7' 
Sal'\lelinu fonUnalil;: Brook troUt FlNGERLlNG,7-10.am S- ... eeb 12..'1 '''' 315615 ,. 
S"t\ielmlUo t-onUuIi~ Brook trrIolI-t VINGEllLING-,1-1Q(:m "Jw«b n, to 3.1$67" 1> 
CQlls. fuc1atA; GlanlfourlJl!li NR II hQUfJ .,,, 2.~ 213114- 91 

Cola_ IMCj:.l.aO Giani iour.1U1 Nit 3 houn: 90>. 0.1 213114 " CQIiIi. (~lttt: GlGJ J')"fGl! NR ltii:bQun: O."Q 3.4 lU7U n 
Com. fUNt&; ale' '-"Ul'atJii NR 16h6Wi ..... 0.+ .213134- .. 
Colia .. !Mclau.o Giani iQuraQIi Nit 16 hoUR 0.860 ,.0 2'll1i4 ., 
Colil_ fu.c.i..~.: Giant -,oUf~l NR 24_ 001 ••• 2.13784 " Co&. fu&ta; Glaol-.oul'aml NR 14.how.n 801 0.' :213134 91 
C91b_ f~~ q.lanl 'Q~JQi I<R .l.4MlM't 1<)1 ).I 1m ... ~, 

eo .... lw::itu; Gim BQUfGll NR 5d"_ 1000 S.o 21371-4 " Cobia f.-sciata; Gi~t :l"Uf~i. NR ;5 da", )000 .~ 21>114 " Q:Ws; • .fafd:a.ta; 0."'n1 iQUfmi I<R '4." l@ U '2117U 91 
Co1Ir.a f-.cla~a: Gl&lI.t tcUtaiD1 NR tOd.'P 70. ... lt37i4 " Col ... r~t.a; ()i~I"Uf~i 1<\1. 10 d.,. 1QI ~.'t '21,114 91 

CQ:lk. ~ta; Olut j.Qufme.l I<R 10d.~ ,., 6.1 Ul1" " C~ .. IiMUU .• Gimt ,Qurami NR 15 d.,. SO. H 2137M ., 
COl ... tlliWi:,tt; a~u~ ,SQuf",l NR l5d.,.. S" Q,' U"'-'4 " COlka fUeU,t~ OIant &our.a1 NR lS4,,, 50. S.1 :2137&4- 91 
eoli.._ f..ct.t-a:< Oi"nlaQUrami NR 70"4_)'J 62, 1:2 213.114 " CQlu C,"i,t.; O:j~~ Jl,)uf.ml NR lOd .. ".. m 0.7 -U~"&. " Cal ... f~ta; ola.nt $l)ul'ami NR lOd __ " 621 6..'1 :213714- 91 
ColJ_ f~.ta; Giant.our.mt Nit 2..;5d_,. <101 it> 21313-4- ., 
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Chemical N Ime Species 

l.ud (cont.) Coli ... IuciaU; OWiI J,tIurlUUi 
~l." f*i,t,: GlMI IQutUPt 
Coll$-a fascht..; Qlu.~ a,QlJi'ilmi. 

Cou.. iu;iala:. Giant aaurami 
ColAl .. f*l,t,: ai~1 J(tUfUPt 
Colin fuca,ta; olaft;t ~ll:l'lDii 
Coljs:a (..qata; Giant &QuftD),i 
Colil!. I_i,t,; 011i1t ~urllQl 
CoD ... fuCiIt&; OiaJN ~ul'''i 
CQlk. I~MA1 Qi.1I;t &.QQ,rDk 
Co! .. IMd.ltao GI.m. J(l:utlUll 
eo.a (Mm,t,; Oi~ 8"ur~l 
CQlJfll f .. ~a; Oi;r.nl &QQ,rfDj 
Com. !uo.iat~ Glut sourami 
CoIiI .. r .. datl; Giant "'Uf~~ 
ColIs. flscata; Ol.nl a,QUi'N»i 
Colin Iucbu; Oiaut Jourami 
~liJ. t_~ .. t .. Ol-.Af Ji)~f..mt 
~. h$1lU. .... ; Ola.nl Aounmi 
CoUi .. fuclata; Oiant aouramr 
Co~. tM4'tJt,: Oiam !OUf.ul~ 
Colisa fuc:1at&; OIUl,8PUl'tDii 
Co •• fuciall1 Giant ,-ouran).i 
Co..-a IliIWl"I*: Oh~j:l.t ilQUfuztl 
Colisaflicial.a; Giant $Olil'i.m.l 

C9U$: .. I .. ~{.; Gi.QII.Q~nmi 
CQua [*1a1.'a; Giant gQurual 
Coli •• f .. I::IIll' Giant 8"ufami 
Cc:l:4. fa$c:W., Qi,D,~ &.Qu~*mi 
Colli. IMOlU"; Giant JOurami 
Col •• fpmata; Oi~l S'Jurami. 
CQllf* flUclata; Glut AQUraml 
CoJi;. lucian; GianI Jouraml 
Col •• f..wiatl; (il~f JQuumJ 
Ci::Ilht fUclata; OI.ol &o\'\i'jJ'l)i 
Culls. fuclala; Giant .l0urarui 
Coin f~ci,t': Oju~ ~l;lurlDll 
Colisa ra.scil~'" Giut sourlDll 
calKa fuejlta; Giant Rourami 

AQU_OCF-V.,.'kl 

Table )(_2-1 

AQUIRE Bioconcenlralion Information 1 

Bll$cline Risk. Auessment 
Opeublc Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Ago 

:Nil 2,S dar-
Nil ~!id.)'I-

Nil • bout$-
:Nil ShnUB 

Nil .. bQun 
Nil 16hOun 
:Nil 16 hOlIrJ. 

Nil 16houn 
:Nil 24houti 

Nil l4;lwlln 
Nil 2' """" Nil 5 daY" 
Nil ,.,:1,1' 
:Nil $-da)'S 

1'11<- lOda" 
Nil l04 .. )'$ 

Nil 10da.)'I-
Nil l' OJ{ 
Nil 15 d.,. 

JoIR lSda)'l 
Nil .lQIl.,... 
NR 20da)'$ 
JoIll 2Dd .. ,. 

Nil :Z:Jd.,.. 
Nil l$da)l$ 
Nil Vdlll" 
Nil 'b~Q,J'$ 
:Nil .bOUli 
Nil Jbo1.u .. 
Nil 16 hom 
NR lti hou.n; 
NR 16oo'Uts 
:NR 24 hom 

Nil 2 .. .bo1U" 
Nil 024:ho\U'J 
Nil jdl)'J-
Nil 54_Y\ 
Nil Sda.)'S 
:NR lDd.~ 

AQUIRE (1994) Yen 
Reference of 

NlUIIber Publiclltion 
213734 91 

7,1 ~l3-7M " 0.' 213134- 91 
1199 0.' 213134- 91 
1799 0,6 2l37S4 " 160, 1.8 2137U 91 
1602 0.' 213134 01 

1602 1.1 2-13134 91 
1S23 L7 2131U 91 
1'-23 0.& 2131.$4- 91 
1523 2,1 2U734 01 
15-44 ;.1 21,714 01 

U ..... I.' 2137~ 91 
1544 '.2 213134- 01 

,"" , .. 2t:!7s:.4 " I'" U 2137U 91 

1''' U 213714 " H'" 4~ l-137e. " 14"" U 21.3184- 91 
140-.7 >.1 :lU1I4 " ",,, u .2137$4 n 
,lIll 1.0 213.1&4 91 
~3(}1 ••• 113714 " 1m u 213734 .1 
,m U .213734 'I 
1>00 s.Q 2131&4 " "'24 ••• 213734 " .324 ••• 21371.4 91 
43204 I." 21F~ 91 
.m 1.1 113734 " "00 ••• 2137&.4 91 
4>00 l.,o- 213134 91 
428:S ,.4 113184- " .ns ." ";m ., 
42115 1.6 2137f4- .. 
418-3 '.2 213734 " 
4l8~ Q,~ 2137U " 4181 2.2 213184 91 
41S0 U 2131B4 91 
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Chemical Name 

Lead (cont,) 

Manganese 

NOTES: 

NR - Not Reponed 
em _ centimeters 

Species 

ColA .. f~ -GlIid ~urlml 
(".Qa. t~tt;-Q1Mj 1"\U'~1 
CQlk. ~~ Olant4PunmJ 
Co ... fwc;i"..,. 01a1l1,OUr-.i 
COl;;' tw~&t&. aJM. J9Qflmlt 

Cola ... faiclata; Glu.t-.,n.lr~l 
Co);;a luciat.a; 0\1.01 aQur~l 

co ... f~la~a; (ii.nt JPurlml 
Colh-fUc1l.ta; OIll'lI"tPUI'.ml 

Col». f~W o-t.o.l £Q1Jr.ml 
~1II. fMCia, .. Goon J(lW'aml 

Physasp; Pouchsnaili 

Physa 'Pi Pouchsndl; 
Corbkula flwninea; Asiatic clam 

Corbicula flwninea; Asiatic clam 
Corbicula t1wninea; Asiatic clam 
Corbkula flwninea; Asiatic clam 
Planklon; Plankton; 
Oligochaeta: Annelid worm class. 
Ins~ctai Insect clasJ; 

OSlci(;hlhya: Clua - bony nshc.$ 
Lenma minor; Duckweed; 

Chironomidae; Midge famllYi 
Crustacea; CnataI;Can class: 

Unio pictoruw; Mllisel; 
Anodonn cnnea; Swan mussel; 

A~~~ buma; Bream. 
I\.bJamlJ ~nm.; :BrcaUl; 
AbllmiJ braIn'; BreaDs. 
S~S~.!1 tuciop~n::~ l"ikcperch 

Stizo.~ion ludofat~.;.l"lQp"'r~b 

StUO.tedioii ludoperu;- Pitcpen.h 
Melosira varians; Diatom; 
Elodea JP; Watcrwe.ed; 
Lemna IP; Duck.wud; 
Plalliilria sp: Planarian, natworm 

TubifeI sp; Tubit1c~ worm; 

Table K..2-1 
AQUIRE BiocODccDtratioa. Inform.atioa 1 

BHeline Risk A55eument 

Operable Unit 2 
N AS Cecil Field, Jacksonville, Florida 

I Age 

I 
~osure 

NR lOd.,. 

l'lR '0 do,. 
NR 154&)'$ 
NR 15 days. 

Nil U-d.,.. 
JlR lOda)$ 
NR :2DdaJ!" 

NR 20 d.,. 
NR is da:Yi 
NR lS4a,. 
Ill< 2.5daYll-

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR Nil. 
Nil. Nil. 
661- 8-24- Jram~ NR 
Nil. Nil. 

LARVAE Nil. 
Nil. Nil. 

12.5 &ram5 NR 
2g.5 graws NR 
~SQ,rams NR 
~SO &ram.I' Nil. 
550s,r.ms NR 
50015ramJ. Nil 
SOO&ranu NR 
.sOOlnml NR 
NR NR 
NR NR 
NR NR 
Nil. NR 
Nil. NR 

I I 
AQUIRE (1994) Year 

Concentration Be. Reference of 

(I!~} Nwnber Publicado 
•• 00 1,0 1137M " 4 ... l,~ 2137U ot 
4000 ••• loU1,4- 91 
4000 1.1 113114 91 
400) .,~ 21nS4 .. 
4000 ••• 1131&4- 91 
4000 1.' 213:784 01 

4"" H 2H734 ., 
4000 ... 2131&4- 91 
.000 '.4 -:lU1J4 91 
4000 U -2-137t4 ., 
165.1 1300 212745 77 
142,9 .00 212745 77 
60 .70 218433 80 
6(J "00 218433 SO 
70 .70 218433 .0 
70 2100 218433 SO 

32 690 212830 7S 
32 " 212830 78 
32 2. 212830 7S .. .. 212830 "' 148.5 10900 218581 75 
< 30 3900 315437 .2 
<30 1100 315437 82 
< 30 160000 315437 .2 
< 30 350000 315437 .2 
do 600 315431 .2 
<lO 240 HHn 52 
dO 110 31s.J31 51 

~'" 200 31S431 " <'" 21. 'U437 '2 
<30 10 315431 51 
Hi.66 to 23.23 59052 215512 .0 
16.66 to 23.23 124M 215512 .0 
16.66 to 23.23 46647 215512 .0 
16.66 to 23.23 2255 215512 .0 
16.66 to 23.23 14583 215512 .0 

I '" No BCF data exis~ for acetone, 4 -mcthyl-2-pen~anone, toluene, barium, iron, lind van.dium. 

A, ":F4.M::1 

- FISh data were presented for informational purposes unly. Nu fr.h alC expected to occur in Sile 5 drainage ditch surface walen, therefore, bioconcentration 
in fish was not evaluated. 
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Table K.2-2 
Freshwater BCFs for Cadmium and Manganese [1] 

Organism Cadmium [a] Organism MaDpDcac 
(OCF) (In) (OCF) In 

Cladoceran [a] 320 5.77 Pouch snail [b] 1300 7.2 

CrayfISh [a] 184 5.21 Pouch snail [b] 800 6.7 

Slonefly [a] 373 5.92 Asiatic clam (b] 470 6.2 

Mayfly [a] 1630 7.40 Asiatic clam [b] 1800 7.5 

Mayfly [a] 3520 8.17 Asiatic clam [b] 470 6.2 
Dragonfly [a] 736 6.60 Asial~ clam [b J 2100 7.6 

Dragonfly [a] 680 6.5 Plank'on [b] 690 6.5 

Dragonfly [a] 1300 7.2 Annelid worm fb] 88 4.5 

Dragonfly [a] 928 6.83 Insec. [b] 28 3.3 

Caddisfly [a] 4190 8.34 Midge [b] 3900 8.3 

BeeLie ra] 164 5.10 Cruslacean [b] 1100 7.0 
BeeLie [a] 260 5.6 Mussel[b] 160000 12 
Midge [a] 2220 7.71 Swan mussel (b] 350000 13 
Midge [a] 1830 7.51 Dia,om [b] 59052 10.99 

Biting midge [aJ 936 6.84 Flatworm [b] 2255 7.72 

Biling midge (aJ 662 6.50 Tubiflcid worm [b 14583 9.59 
Snail [a] 1750 7.47 

\\Geom. l 
Geom. 847 Mean 

2,317 

Mean 

Sources: Source: 
ra] USEP A, 198Da [b] AQUIRE, 1994 

[11 Based on a review of the data provided in TabJe K 2-1, only cadmium and manganese have BeFs greater than 300. 
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Table I..3-1 
Inlenion To.ieilJ InCoraalion for Terrellrialand Seal-Aquatic Wildlife 

.. ..,Io.e Ililk AIoe ... e_' 

Opeoc."k U.rt2 
HAS Cecil Fie'" J.d< .... ville, Florid.. 

C"'.,~, T T .. '.,,_ T .. _ D"~'w. I EH,d """'OTV I '''''''''''RTV-] ReCcn::.ce 
"alklBW-day mtlklBW-day 

00.1 LmO LOAEL . LOAEL NOAEL 
VOL4.TlUl ORGANIC COMPOUNDS 
AcetOK Il.t Oml NR Rcpro •• hd.-c.f!edl I 273000 I RTECS, 1993 

Il.t Oo.ltD,. NR Morallly 5,00 I\TECS,l9il3 
Ihl OnolU>". Womobty 97:1"0 Sn. 1914 
WOIIK OmiLD,. NR Morta"ty ~ RTECS,l9'91 
It. ... U O ... ]U>,. NI\ Wortlohty 5140 InECs, 19" 

2-a"laaoae (lurro,lltdor kat OmlLD,. NR W:ottal.ty Lnill ATECS,I!l!l" 
2-1M:.n • ....,) w:_ Onl LD,. Nit. .... orality 4Oj0 It.TECS, 1!iI~4 

Rat 00.1 (n .. u:hro....,) II weelu. NOAELfor."'''wloll~lef{ectr. c:=u!J AllDR, I'Wh 
Elilyl>ell2Ae 1\1.' an.I (Iubchro_) III day. lNell.Dd bd.eylQl;lciy 291 97.1 IIt.IS,I9!1) 

R.t OniU>,. ),fortllity ~ NIOSH,ISl" 
"'clloylelle~hlonde Iht OoILD,. NR Wort.lity ~ It.TECS.19!14 

Do, OIlILD,. Nit. Moa.lity 3000 RTECS,ISl94 
Ihlobi; 001 LD,. NR Womol.ty 1900 IlTECS.1994 

Il.t 001 ("tio_) 2y<:&.. lIverl",,,&)' ~2.6 5.9 IRIS,I99I 
A.t 0111 ( ... "IoroU) , ....... ....ortlilty, blood C"eJlII.try. II..wpatlloloJ)' 12.5 USE.,", 19'4. 

4-Melllyl-l-P""DtuoDe R" OnolU>,. .... omoUty ~ NIOSH,1985 
(_etloyhlobllt)'lkelo.,.) IlIt ami (cluo.ue) 90 day. lacru.oed ......, ... ,..abl :VO '0 IRIS. 1991 

Il.t 0111 ('''''MoaJC:) 13 ~b NOAELforanrolo,,.,.ldI,,<=la ~ Id]ATIiDIl.199h 
Toh'e_ Il.t Onll(lub~AroJUC) 1) -a. Jacre.Kdllw: ... ..sI"dDey"elpt 446 IRIS, 1991 

R.t OmILD,. Wolllhty ~ NIOSH, 19'~ 
),fa ... " 0111 ( ... "luumc) 16"'YI De~lI«Iopeal.e1d.<=l1Wy ~ AllOR, 1992. 

Xy"'aca (t<>b.l) 1l,1 Onol LD,. "omlRy ~ NIOSn, 1111:1 
Ihl 00.1 (~lIlOlllC) 103 'N"W H)1)elllcbnty •• ","11«1 BW, mod,hty ~ 2.50 IRIS, 1991 
J.Ip&JleM: 'I.u.,,1 0 ... 1 (I"ut,,) 5 day. Mamha), 20000 ~ Hd]ndC.mlCde..,.1916 

SHWIVOLATIU ORGANIC COMPOUNm 
Aceuphtbell" Mo_ Oral ("lowDJC:) goo da)" liver .. "ilbt IlIcKI'" 17", (RIS, 1990 

Ilil 0 ... 1 (C"WDJC:) '2 dl)'1 Ibynolo.J.::a1 "b-au 1000 USEr A, 191.., 
Ac"....,II'lIyk_ 1l.1 0111 (CHoIlie) 40 III)'. 11ly11Ok>,.,..Ic:b.... 600 USErA, 19'''' 
ADtlln.ceJle ),(OIlaC: Oo.llD.. NR Mon.hty ~ RTECS,I!l1Il 

1l<Mlc:.... 0 .. 1 ("IIw.le) NS C ... cID<>IeDi~ity 3300 E .. Jel; 1917 • 
.... 0"" 0 ... 1 (oCU<JlUC) 90 dI)'1 ChDie.I ...... ~tilolol_1 c.f!"cto 1000 IRIS. 1990 

k ..... (l)l.t .. rac"..,. Ilode.to Onll(" .... ....,) NS C'rc:JlI"'",.""'ty l EII]"I; 19111 
kDlo(l)PYKIOe (,urrol.1:e 101 Rat Onol (C:llwDIe) .nl"ucy SI"nllty III olllprIDl 40 USE. A, 19.4<: 

Dib".z( .... ) ... thn":" .. ") 1\,1 an.I (cilrollic) '.!I mWllIu RcplodllCt..... ",0 USEPA, 1!I'4c 
Wallie ami Wulh-I"'."nohoDl.I De"h:."",dr"rtlky01. PI }UD~)': dec::ft.,1Ied F1 btter,,_ c=m [bl Jota .. K" ... e lDd Allley,u .. 19.1 
MoUM: 0 .. 1 (."duuDIC) '_"IIIIM Morality ~ ATSDR, 199]b 

kJlZ0(b)fluollDt1!eDe.Dd It.od ... t.o an.I (CUoIUC) NS CI[~DICdy 40 EJ.l1e1; 1911. 

kD~(k)llllOlluta.:D" 

BellLO( .. h,')pel)'k." Rock... 0111 (dllOllic) NS ClrclllOJelUClty 9\1 EJ.lltl; liII11 

C.rbuok 1l.1 OmILD,. ),(ortahty ~ USErA, 1916 
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Cotton mouse Short tailed shrew 
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Chemical Name 

I 
Species 

Vola1ilc Or,anic Compound. 
Acetone 

AQU_TOX6.wkl 

Daphnia magna;Water fiea 
Se!enutrum c.aprioomutum.;Green algae 
Chiarella pyrenoidola;Green lillC 

Scenedesmus pannanicw.;Oreen alalC 

JApQmb;m.~;lU~.w 
Indoplanorbil cJ:ustw.;Snail 

Semilulco'pira Iibcnina;Mwh snail 
CipanJopaludlDa malleata;Wud snail 
Phyn .cula;Bladder snail 

Ambyltoma meDcanum;Salamander 
Xenopus laevil;Clawed [oad 

OneorhynchUl DlJkiu;Rllinbow trout 

fUufph.J. prot¥l";F,,,bCl.J4: m~nnow 
Pimet'-hlJlN promclu;Fathe-*d iUUuiOw 
One"rhynch~ Myw;Rainbow ~t 
Aedes aegyptl.Mosquito 
Cuici pipiens;M05quilo 
Hydra oligactil;H)dra 
Lymllaea stagnalu;Great pond snail 

Oncarhynehta m,Du;Jihl~oo...- trout 

OJ)liliM-l.tip«;W:~~~! hi.&h ~~ 
P1mcph~ plOmel.u;FathAd .tIl.lne:ow 
Tubificidac;Olisochael.c family 

Chironomw lhumml;Midle 
Erpobdella octoculala,Lecch 
Aiellus aqualicw;Aquaticsowbug 

LymllaeastaIDaluiGreat pond snail 
Dusesialugubru;TurbeUarian 
Hydra oliJao:t.;H)dn 
Corin punctata;Watcr bOll.lman 

G~.a1Ul pulC'.J.$cud 
I5chnura elegan5;Dragonfly 
Nemourl cinerea;Stonefly 
Cloeon dipterum;Mayfly 

Pimcl?ha1cs promd .... ;Ft.tb~ ai.naow 
PimqJhale$ promelu.flt~ead minnow 
Pimcphales pl;Qm~lU;f"t;~-.d.m.imt.mv 
DlI.phnill. pulcl;Water fica 
Palaemonete5 lr.Idiakensis;Grus shrimp. freihwater prawn 
Cull:::l restuans;WhiLe dolted mosquito 
Daphnia magna;Water flea 
Daphnia magnll.;Water fica 
Upomb mierwhlrw;;;Bluc{!:i11 
Gambus.ia artini .. :Jd~quit.ofuh 
O.mb'-h .. an-l(\i$;M~q~tQru.b. 

Table IL3-3 
AQUIRE Toxicity laformalion 

Unila ""NfL 

Baseline Rlik Aueument 
Operable Unit 2 

NAS Cecil Field. Iacbonville, Florida 

I 
<24H 

LOG PHASE 
LOGPHASB 
LOG PHASE 

',;l-7,~Q:J!. ~S-:U A
NR 
NR 
NR 
NR 
3-4 WK 
3-4WK 

9.4= to.8a: 
0,128 
iU2. 
j.O, 
3rd INST-AR 
lrd INST-AR 
BUD-LESS 
3-4WK 

5~8 WK 

"-IJWK 
3~"WI( 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

,." 
"" "J) 
<24 H 
JUV-ENILE 

3rd INST-AR 
:S 24 H 

:S 24 H 

NR 
ADULT FEMALE 

ADULl l'.l:l.M..:*I.Le 

Ag' I E~o.u"l 
.8H 
96H 
.8H 
.8H 
90H 
'8M 
.8H 
48H 

'8H 
.8H 
.8H 

~'R 
9Ut 
..H 
•• M 
.8H 
48H 
.8H 

"H 
4an 
•• H 
•• M 

"H 
41111 
.,H 
.8H 
.8H 
.8M 
4IH 
.8H 

4$R 
.,H 
.8M 

"H 
96H 
•• R 
9H{ 
lIH 
IBM 
18H 

2'H 
.8H 
96H 
24M 

'.H 

Ef(ect AQUIRE Year 
l:!ffecl ConcenLration Reference of 

Lethal Subletha! Nun:r.bcr Publication 

ECsoIM 13,500,000 212193 .0 
GRO 7.000,000 310574 83 

GRO 3,400,000 310~4 83 

GRO 4,740,000 310574 83 

LC5{l ,IJ,3{I(l,OOl ;n~4Qti' •• 
LCSO 35,000,000 219158 72 

LCSO 35,000,000 219158 72 
LCSO 48,000,000 219158 72 

LCSO 35,000,000 219158 72 

LC", 20,000,000 219740 .0 
LCse 24,000,000 219740 80 

LCse ti,l00,OOO 210991 18 

LCSO A,l-40,OC() '10133 .~ 

LCSO 1,310,oro. 310133 ., 
LC50 $,$40,000 ~106Clti 00 

LC50 15,000,000 310574 83 

LC", 17,000,000 310574 83 

LCSO 13,500.000 310S74 " LC50 7,000.000 310574 83 

LC", 1,400,000 310514 ., 
LC", H,aoo,OQ/) nO:'i7-i " LC50 lS,ooo..OOO 31057. .. 
LCSO 15,000,000 31:S7118 13 

LC", 13,000,000 3157811 " LC", 7,000,000 315788 " LCSO 7,550,000 315788 83 

LCSO 7,OOO,OOCl 3157118 " 
LC", 7,500,000 315788 " 
LCSO 13,500,000 315788 83 
LCSO 5.000,000 31571111 " 
LC"" (\,-000,000 3157Ui 13 

LCSO 6,400,000 3157118 " 
LC50 10,300,000 315733 83 

LCse 7,600,000 3157118 83 

LCSO 1,280,000 ~120448 .. 
LCSO 8,1ia,M 311448 .. 
l,.C5Q ~~"Q.OOJ 3:1,244~ .. 
LCSO 1,220,000 212192 81 

LC", 2,610,000 212192 81 

LC50 6,190,000 212192 .1 

LC50 35,OOO,OUO 310694 83 

LC50 31,000,000 310694 " 
LC"" 11.300,000 4lO949 " LCSO 13,$00,000 2105aS >7 

LeV) 13,000,000- :n0508 S7 
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Chemic_I Name 

I 
Species 

Acel.Qne (cont.) Gtnib ... l •• 1IInMjMc*q.um.tbh 
Rubo-ra ~"j)l1lhatHai1e'I.lllnfith> r4:d ruMl't 
R-ubQn btmmIo~~JP_....aMl4ql,ljntiAh. n!d fNt)Q.r:. 
OQeQrh,.,. .. UI.~:lll1ubow UQut 

Daphnia ma.na;Water flelL 
Daphnia maplL;Water flea 
Daphnia rup.;W.tee nea 
Daphnia map.;W.tel flea 

Daphnia ma!na;Watcr flea 
Daphnia mapa:Watt;r flea 

Daphnia map.;W.tel flea 
Daphnia map_;W.tel flea 

Daphnia mapa;Water flea 
Daphnia magna,Waler flea 

Daphnia magna;WateI flea 
Daphnia mapa,Water flea 
Daphnia mallna;Water flea 

Daphnia malnaiWater flea 
Daphnia mallna;Water flea 
Daphnia magna,Water flea 
Daphnia mapa;Water flea 
Daphnia magna,Water flea 

Daphnia malna,Water flea 
Daphnia mapa;Water flea 

2-Butanone Causiiw: aUutUi; OoW1sb; 
Daphnia mapa; Water flu; 
Daphnia magna; Water flea; 

Daphnia malna; Water fica; 
Daphnia malna; Water flea; 

Daphnia ma$na; Water flea; 
Oamtn.ai ... ffinb; Mo~ql.dtor.h; 

Gambull ... mnu~ W:o:squlwn.~ 
OatJlb~l. ilmob; MlUquil.OliIb; 
O.m.llu.-l .. .ttlnlJ;. MQ,qldtQ-tWa;. 
Lc!pomls: taac.toc.b:irU.i;; Bl\ielill: 
Lepomb macrochil'Ul; BhJc:.m; 

[.c;PQmiJ; nt.~; Rl1#l'UI; 
LclieiscWl Idw: Ide. silver or ,oldl::il. titre; 
t..1!uci5cUJi; idw; lde, ~nver or JOldef1. crfe; 

Pi.n):ep.h~ prom<'w-~ FlltAe.a mhm(lw;, 
PhulClphalelpromelillj Flltbcad mino.ow: 

4 - Methyl-2 -pentiilnonc Ca,tIl.1$iu,o a,Ut-.tlU: GQJd.fbh.; 
Daphnia magna; Wilter flea, 
Daphnia magna; Water flea; 

AQL X6.wkl 

Table 1(,3-3 
AQUIRE TOIicity Inform.ation 

UBi .. - HfL 

Baseline Risk ASSCiSment 
Operable UniL 2 

NAS Cecil Field. Jacksonville, Florid 

Aoc 

ADULT FEMALB 
l..3~3-cnJ 

l,;J-a em 
10.0diiL 10.2 J 
::S24 H 
8a 
::S24H 
:524 H 
::s;24H 
::S24 H 

:524H 

::s;24H 

S24H 
S24H 

S24 H 
!li24 H 
S24 H 
!li24 H 
!li24H 
:5.24 II 

!li24H 
!li24H 

s24H 
s24H 

IIR 
1ST INSTAR, <; 24 H 

24 H 
<;24H 

<24 H 
<24 H 

~DUL1'.I'BMALa 

ADULT, FEM.ALI! 
ADULT. PRMALB 

ADVLT.I'BMIILl! 
SO, 7('-11) eM: 
• n.1('-II) eM: 
JlU'lGE~LlNG. n-14MN 
NR 
Nil. 
0.120 
31 D. 22.QMM, 0.1-61 G 

3.3G 
24H 
< ... 24H 

2 

. -

Exposure 

•• a 
24a 
;ea 

'R 
7D 

0.25H 

7D 
14D 
21 D 
2.D 
7D 

14D 
2] D 

2'D 
7D 

]4D 
21 D 
2.D 
7D 

14D 
21 D 
2.D 
2.D 
2.D 

24a 
48a 
24 H 

24a 
48H 

48H 
1<11 

<fa 
.6a 
go" 
2<a 

"II 
g4" 
IIR 

"It 
9.a 

"a 

l4" 
2.H 
21 D 

Effect I AQUIRE I y", 
Effect Concentration Reference of 

I Lethal I Sublelhll.i 1 Number Publication 

LC:ro 13,000.000 2"10:108 >7 
LC:ro .s,100,OOO 2-10542- •• 
LC", '.Q<lO.OOO ~lOS4l 6. 
LET 12,500.000 210991 70 
LET 8,700,000 310694 13 

LOC 9,280,000 212171 4. 
MOR sso,oro 310694 A3 

MOR Ho,ooo 310694 " MOR 550,000 310694 A3 

MOR ~~,ooo 310694 13 

MOR 1,100,000 310694 " MOR 1,100,000 310694 .3 
MOR 1,100,1XXJ 310694 83 
MOR 1,100,000 310694 83 
MOR 2,200,000 310694 .3 
MOR 2,200,000 310694 83 
MOR 2,200,000 310694 83 
MOR 2,200,1XXJ 310694 83 
MOR 4,300,000 310694 83 
MOR 4,300,000 310694 83 
MOR 4,300,000 310694 83 
MOR 4,300,000 310694 83 
REP 1,100,000 310694 83 
REP 4,300,000 310694 .3 

LCSO 2,400,1XIO 21Snl " ECo5OIM 5,091,000 212193 80 
LC50 8,890,000 215718 77 
LC50 520,000 215184 '" LC50 520,000 2151114 '" MORI 70,000 I 2105184 10 

L£50 5,600,000 210508 ., 
LCSO 5,600,000: 210Xli >7 
LCSO .s,600,{)(X); 210508 >1 
MOll. l.lOO,OOJ ;nO~8 >1 
LC.\'O 5,640,000 210922 .. 
~c.ro 5,6<lO,()(l) 210922 $4 
LCQ lQ,QOQ.QOO 2.1245$ 4. 

LcS'a ",600,000 210547 7' 
LCSO 4,600,(0) 210.54.7 73 
LC50 3.200,000- ~lOl!3 .. 
LCSO 3,220,000 312#3 .. 
LC", 'HiO,OOO 2-10623 7' 
LC50 4,2110,000 215718 77 

REp· 1 7,800 to 39,0001 2HlM7 " 
J9-Seo-94 



TablclL3-3 
AQUIRE TOIicily laform.alion 

Uaitl._~ 

Baseline RISk Assessment 

Operable Unit 2 
NAS Cecil Field, Jacksonville, F1oridll. 

Effcl:'t Year 

Chemical Name Specle5 Age Concc:ntrauoll of 
Lethal Sublethal Publil:;lltion 

4-MCihyl-l -pent.nonc Daphnia maplA; Water flea; <- 24H 24H ECSOIM :3,6&2,000 .. 
(cont.) Daphnia masnai Water flca; NR 2.H Be;, 4704:000 .2 

Daphnia masna; Water flca; NR 2.H Be;, 930,000 216628 .. 
Daphnia nu.gna; Water flea; NR 2.H EC100 5,00U,UOO 210707 .2 
Daphnia mapa; Wat.cr flea; NR 2'H BC", 1.550,000 210707 S2 

Daphnia mlgn.; Water flea: NR 2.H EC", 3,623.000 2166211 S. 
llolt0Dl1Z011 tII..tia~ Se.. 1&t:Ilptey. LARVAB,3-UCld 2+H 5TR· 5,llOO 2106:3& 57 

f~~ba1Q pro~clu; F.Q~ lIJlnD.or.- 0·11-0- .OH LC", S09,-om 3101!3 " 
PiDlqlbale!. p:r:Qm4lM;.FatHK atimlow~ 29-D,2.1 O),(M.O 1"1 G ~6H Le", 'QS,OOO 312443 8< 
Pimcpba1cs promcl .. ; f),tbciid m~ :31 D .. 20.0 MM. 0.125 a 90H LC", 540,000 312.441 .. 
Plmepb.~ ... pt(:jm.~l'" l'adMI~ m~ OOG$ TO FRY H~~~D • (i1l0· lO!I,QOO nO¥)1 0$ 

PiaepblllN pl"Omalas~ F.lIlel4 UdiU'O"'~ BGGSTOPRY lw3U:)· MOB'" .a,oro 310M1 ., 
Pjmcp}t.~ PfUl1Iolu; p..t.b&~ ~~ IIDQSJO l'R Y :3 roUD· s'l'R ,., 57,000 31D~7 

., 
Scctl.edesmus s ublpicatusi Grcen II&IC; LOG ORO PHASE 4SH ECsoBM 980,000 212997 90 
Sccnedclmus lut.picaLus; Grcen .1,_; LOG GRO PHASE 4SH EC50GR 2,000,000 212997 90 

Toluene Aedes acgyptl; MOlquitOi 4THINSTARLARVAE 2'H EC5DIW 21,520 215700 71 

Aedel "!)'pLi; M05quito; 4TH INSTARLARVAB 2'H MOR· (Calc) 9,950 215700 71 

Brachianw calycifioru; ROIifcri NEONATE 2.H LC50 113,000 219335 91 
B~b)'d.QW fOrio; ~b(llj 4aDh:~, ~bnfkb;. liIR 44H ~CW V,OOQ mm ,. 
ClUaultu .. ur.~lM; OoUfis~ 20-10 0.1-1,$ YR, U-~2QC),l 24H =0 41"" 2l0H6 7. 
caruaiUl. auraLUI; Qald("h. 20.,..,.&0-0.1.-1.5 YR. 1l~20 elli "11 LCSG 11,620 110416 ,. 
CMM$iW .$.\lf'J,tu.: OQId&b.; 2o.~aoG, 1-1..:1 YR~1,a-20CM 7~K ~C;W -Z$,,;JQ 2.104U 10 
Cara.ul.w aut.a1U1' Oali1fii:b: iO .... apG.l.,...l"j YR.l3-:20CM 90H LeW :22,&00 2.10416 76 
C&fUI1Ul, auraiUl, O"ldfllb; 3.,.G 24H Lew 5.1,000 210623 1. 
CU'UJiw .uratus; GoldIDih; ;U·-~,4-CM,1-2-G 2<H Le'O $7,6.0 ;non&. 6' 
Cllta.ul.us .Itt.lw; GoldDsh; 3.S~-6-.4 eM. 1~.1 0 .aH LC'O: 51,t.IO 210111 '0 
c.r...tm .JU'.I~; G9ld(U;b~ J,l~ •.• -CM.I--Z:O 9.H LCjO .$1,610 ll07.n O. 
Can.uiu. .v.nUU: O~~n.b.; NR 2.H L<;W 130,000 115n3 10 
Carauius auulus; Gcld.fjlh, liIR 10P IUS ,., 5,DOO 2.197ti4 7' 
Cww.Um .1IU~1M; Ool4tl$1h ~R 4ll HlIM • 61',000 21C1764 7' 
Chlorella vul~t.ris; Green al$le; NR 24H BC50GR 245,000 212215 7S 

q~Tias.ll2:c:ra; Catr.h; 1-9-2.3 CM,lSO~~80G 1to96}{ BIO ,., ,,.'" 213991 91 
CI.MJ l..~t .. ; C.~r.b; 19-Z3-CW:,1::iO-ltoa 2.H LCS01 36,600 213997 91 
Clariu. laKrai c..~b; 19-23 eM, '1S0-Uo.o: <lH LillO? 31,400 213991 91 
ChtotW. lu~n: C.ltlf.b: 19~";3 CM.IlO-UOG 1>H LCj~l 2~,.5OQ 213997 91 
CI.ri:u ll~ra; C.tfilh; 19-2.~ OW,150-11O.0 96H LC'O'/ 26,200 21"5997 91 
CfJlr1nUl GlfP-ia; Cammon, mirror, ~Io.r(.d, catp'. 12~11 CM,"D~lOa 6n ~HY· 100 310912 " Cypnnm ~trPio; CQmmQ:n. mk'((:lf. wlo.fCld; '"JtP~ liIR OH IIIQ '" 11)0 311:z..t9 44 
C)'ptlnUJI eatpio; Cc.mmon, mitrOI', colored, i3.lp: NR OK 8IO ,., 100 :l11249 .. 
C)1',,;inUi Qarplll; COJIIrD.on, mirror, QO}Qr~. c.tp. NR on iUo" 100 311~'Ol .. 
cyprltlw puplo; Common, minor, oolorCld, -c1Up~ NR 10 MOR'" l~OO,OOO 2:16124 7< 
Daphnia magna; Water fleil; 1ST IN,:,TAR <lH ECSOIM 19,600 215087 ,. 
Daphnill magna; Walcr flea; 24H 24H LC50 410,000 21571& 11 

Daphnia magna: Water flell; <24H 2.H LCSO 310,000 215184 SO 

Dllphnu. magna; Watc:r flea, <2-lH 4SH LC50 310,000 215184 SO 

Dliphnia Inagna; Waler flea; <24H 4SH MOR- 28,000 215184 SO 

AQU_TOX6.wk! 3 09-Sep-94 



Chemical Name 

I 
Species 

Toluene (cont.) Daphnia mapa; Water flea; 

Daphnia map; Wate( fln; 
Daphnia mapa; Waler nc:a; 
Daphnia mapa; Water flea; 

Daphnia mapa; Water nca: 
Daphnla m.apa; Water Ilea; 

Daphnia mayta; Water fle~ 
Daphnia l1Ialna; Waler fiea; 
DiaptOOlUS forbcal; Calanoid copepod; 

O-.mbw ia .atrmli.:: Motqultofiih;. 

q .... ~ .. I"'.rtIOl$;.M~ul~b; 
Gambudl altlnif;. MQlquhiOfllb; 

()~b~la~'" W:~u.~h+ 
~"'~M p~rn:;iNUJ;' chaaMl cmOJb..; 
Lq;gDair. h~ OtAJClpottca iliDfish; 
LcpaJZ!.lI Dl.~; :&IU1l"UI< 
upomb maUQch.iruI; Blue,UI; 
Upl)mbm.~;Blue*lII; . 
Up~mb: m.q(~; .al~IUI; 
YpQtQbUl. .. ~;B~'ilI; 
~pl)mb. ~.aocllirus; BlGcSIll; 
L4pQmb; m.~j lU!#I,UI; 
OneorhynchUl kbllteh: Cohtl •• lmon •• U¥et i.~QiI.; 
()lIOO~h)n~h-l,& ",1.lklJ; Coho 1 .. lmo-n.IUVCIU:lm"~ 
OllQ()f~l,IJ ~1U®; Coho .. lmon, .U~f u:J,m:QJ);' 
Onwl'hynll1ltf kil:uu:m CQho •• lmtlo,.lI\1Cit .... liIloil; 
oDCQrbyndua !df\,li(;)ao Coho,.tm(ln._tlwru:lm"n; 
Onl:lQrb)'ru:hw. kMutlm; Cobo .. lmoD, 1i1~r salmon; 

Ooc:or~cb-UJ mykiRi ll.mbow trout, 4Qn~Jan trout; 
O~rbynm.\a .}'t.i;Q: R~'!I( ~~m,4Qn.l~h()Q *r~l,l,1;; 
onQ()riqneb.w. _,Idn: Ri.iJi~ trout,donaldioD trout, 
O,JlCOfb}'ft':h,UI mJkila:; Rainbow l.fOUt,do.n.~.JOn. UOllt; 
Oryzlu latipcsi- Med.a.ka.1lIP-"fC$; 
Orydu-ialll?ta; Wedal.ca. J!4b-~j. 
()mtMlA:lip~j MIIfd~.,bJ&h-~. 

l'1m~b-.l¢$ p~ .... ol .. : l'ltitMN"~ 
fim.cph~t~ pmQliel-.:;. f.l.bca4 ~iDn.OWi-
r:I..J;G~b,W$ pft)m.m.Q~ .f .. tb:411d. mUuww; 
Pimcphal.cl ptomc-ll1; Fathc:ad miD.nOW; 
Pimephal(ol. promdu. Falhelld minnow; 

Pimcpbalci proIlleW; Fathead mlnnCl~;' 
P1tDel?ha1es. 'prome1u.j Fathud minnow; 

fi.mcpb,.l~ pr()Qlclf,Jj llltiw"" nl.iJ).nQw~ 
Pimcphal« promelas; hthe~ Ql!u~W~ 
Pimephaln prnmelJ.5; Fathe.d mill.n.ow; 

flmcpl:l..l~ J;lrom~If,J-; F~~M-f4 minnQw; 

AQU .,(6.wkl 

Table IL3-3 
AQUIRE Tm:.icily In(ormation 

UBi .. - NIL 

Baseline Ruk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florid 

I 
Age 

<_ 24H 

<- 24H 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
ADULT. FE}.{A1.E 

ADUL.T, ~ALB 
ADULT, PBMAU~ 
Al>~')'.I'J:lI.IAUI 
(l.la 
4-6G 
(J.~O 

3.1--6,4 eM. 1,-Z G 
','~6"-CM,1-'lG 

1,~-6-<4CN.1-2.0 

FlNGBRUNG. 3.&-76 MW 
jOV8~lJ..14 O:ll~1.2 a 
JlJVBNJ[J!.~ Q.~l-l.l Y 
0,30 

II).~"Y 
l.Q,FRY 
lO,FRY 
lUV~N1LEt -Il'-lG eM 
rovBNlLB~ 6-10 ew: 
al< 
all 
:2,40 
N1t 
BOGS 
BOGS 
aoos 

. 

1 D POST- HATCH,. PROTOLAltVAB 
1 D I'OST~ltA'l'C}l.fl'tOTot.AllVAa 

1 0 P9ST- HA'l'Cll, r-:aOTQLAR VAS 
1 D POST .... HATeR Pl1.0To.LARVIL2 
3.1~6-.+CM,1~lG 

3,~-ti,4-CM,1~lO 

3.8- __ .4 CM. 1 ~2. G 

3,'-6.'CM.l-~O 

l,~-6,01- CM,l-20 
3.l!1~6,4CM,I~2.0 

>DD -

4 

Expo,",' I 
21 D 
24H 
24H 
24H 
24H 
24H 
24H 
24H 

'6H 
i4H 
4UI 
'6H 
'011 
.UI 
111 

'Oil 
24H 
•• H 

'411 
.6H 
l<11 
'Uoe 
•• H 
<00 
.OD 
.611 
lH 
111 

"II 
<fH 
.6H 
~~II 
.. H 
•• H 
.611 
96H 
.611 
.6H 
.. H 
2411 
24H 
•• H 
4$H 
.6H 
'oH 
'6H 

"" 

I 
Effect AQUlRE, I Yeo< 

Effect Concenlration Reference of 

I Lethal I Sublethlll Number PublIcaLion 
REp· 1,000 210147 " EC501M 84,000 21OM7 " BCO 53 216628 .. 

BCO 93 210107 !2 
ECI00 500 210707 82 

EC50 270 210707 !2 
EC50 " 216628 " BC50lM 7,000 313142 " LC50 447,000 311282 " LCS01 1,340,000 2JOS08 51 

LC!5U7 l-Z60,(l(() 210"'$ 57 
LCS01' 1,150,000 210SO.s 51 
WOQ· 560,000 41050& 57 

LC$. 2"",000 :nOG6() •• 
LET 61000 to 6SOOO 21:2.409 11 

LeSe 110.000 210666 a. 
LCSO "24,000 :llU7J:a •• 
LCS<> 14,000 110728 •• 
1.<;S<> l4,OQO alone. 44 
LCO? '-4.1HW 212453 6$ 
LCSO 11,000 21$SQO al 
Le'" l~,-ooQ 21$$,. ., 

LCSO{C>Je) •• 11" 210411 ao 
alio «(Calc) . 1,.10 lIS1\11 !1 
QRO·(CAIQ) '2,760 315191 11 

LCS.(C>Je) S~OO 315191 Ii 
.aC'soAV'l l.4::m :H,S;nl $1 
BC~V'1 2,340 :U$:Zl1 81 

l.eo 1.000 219125 12 
1.0100 "",00 ~191l;i 7Z 

LCSG 14,(100 210666 a. 
t.CSG :S.&aQ 31.3144 .. 

LC501 ",000 ~U$AO 79 
LCSO' ",000 215580 ,. 
LC$ol '4.000 :l.l;i~O 19 

I...~Q 1;'S,OOO 3I;'S$60 ~Z 

I.es<> 11.QOO 11S56[) " LC5U "',000 31$$(10 ., 
LCSO S:6.000 :315~O '" U::SO 46,310 210728: .. 
LCSO- $6,000 210723- .. 
LC:S"u 46,310 2.10128 "I LC'-Q SQ,QOO 210728 ,. 
LC!SU l4,270 210728- •• 
LC:50 42.330 210128 

:~ I l-C,10 1I!I.QW :nS~Q 
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Chemical Name 

Toluene (cont.) 

-I Species 

Plmopha1ct pta ..... ; P~ad Jiii.n.D.Qw; 

PiDlepW. t:lfQ.~~ ~ad mUmow;, 
fj .. qb .... pm .... ; f'~lQm.w'Wi
Pbzt~hfJa. ~1Q"'o1u; f'kt.bD4 mt.n.ow;
P\qleph~ fJD~~lu:; "~mimlQW. 
""b~PfQm.i Jlt~,,~ 
rbucphlleJ. pttuaolU: J'atbAd. .. ~ 
l"imqhlll.pr"m~w;.f~ mhm~ 

Pimcphllct. p~~IIi.aIai~ Ftlhtl4 udUUQW"~ 
.lmOfbakt ptOIll;OW; PatbUd Di~ 
l'U:a~lulw p.:() ... ~lw~ Jl~w mbm~ 
~e:p~ fI:Qo~~; F.th04 miUmow; 
Pimc.phlk:s. ptolJl;c1u. Pat~1I4 ~ 
l'uupll.Jt. PJ()QIi~I .... f'aww mhmQ'tY.. 
PimephaIc. plomelu~ Fathead mUmo. ..... 
)j~cpJl;a1es. prolllclu; Fatbc.ad O'ltmww; 
rll:cl.cpb~ ptolll;(llu; Pathnd mbln~ 
PiDiqbalCi prOniC:1U";. Fathead tnlnnow; 

Ph:ueph!Uf$ prQmw: f'.tM~ mlmw.w:. 
Plmephalcs pcomelu; Fat~ad miAn~ 
po«:m. rclicuials; a~'p)'; 

PQ4!,Ui. feUI;U).'a; vllPP1i 
Puoeilla tetictlllF.a; -Olfpr:-
P~cili~ fC:t~r;ula~, fiupPTo 
rO«liU .. ~~WJ.J.e;,.; G~p'Y; 
Scent<iesmw lut-picatw, Green algae; 
Scent<iesmus IU1:spicatw; Green algae; 
Selenutrum capricornutum: Green alj;ae; 

Selenutrum capricornutum; Green aIsae; 

11l"PI .. m~$-=-bSc: .. MOhm'ltiq@ ~u.pi~ 
Tll'Pia. inoiltm bi¢~ WOhmbique Iil..,i~ 
TiI&fJlll mOllambila;. )ioumbiql.lC tIlapia; 

TUlpla mmsam: bl~a;. MOl.tnlblqUCi tllapll; 

Sl:m.ivulatilr:- Or&aaic Cou.poundJi 
bil.(2-Ethylhe:.:yl)phthalate Anacynk aeruginosa; Blue -green .. l~ae; 

Anacysts aerugino5a; Blue -green alsae; 

lJJ.'*iiVh)'lb.mo f6nQ: Zet>n.4.mQ, Mt>~$:h~ 
Br&ehyd.anio reria; Zebr*danio, 1ebr*fIh; 
Bnehydania lui,,; Zebra dlQjo, JC:b~ .. "h<. 
Brachydu.ia rorio; Zebra 4.nirJ, ~b~tlfb; 
Br.achyda.nio reria; Zebra d.t.nia. z.ebralih; 

Brachy4anio r~rll); Ze.braJlMlil), "br.r.h<. 
Brachyda.nio rClrio; Zebra d.nio. ub~fts;h; 
Br3Chydanrn rerill; Z"brlldlnlll, Uibrafis.h; 
Ur.chydanio- rull); Zt::bra Jl~i(). +¢br.r.h< 

AQU_TOX6.wkl 

Table IL3-3 
AQUIRE TOIicily Information 

Uail:l-~ 

Baseline Risk Assessment 
Operable Unil2 

NAS Cecil Field, Jacksonville, Florida 

1 
30D 
30D 
30D 
30D 

Ale 

3O~31 D. 16.5 MM, D.06-1 0 

1tD.~UMM.MHG 
EMBRYO 
n .... BllYO 
BWBRYO 
EMBRYO 

EMlUI.¥O 
EMBRYO 
l1i,f8RYO 
EMBll YO - LARV!J.E 
EWBRYOS.l~2'H 

Fl{Y.10 .... ]S D,ll,6MO. ~5 M"M 
lOVEN'lL£, 0,11-0-.1.8 eM 
JUVENILE, 3t)~3;5D.16,I1dG,1"'_9 MM 
PROTOLA"RVAR 
SUB-ADULT, 6S-Sl.D.~P:1 MO,2UdM 
~-3 >(" 
Ii M> 1,!J-~S CN,Q,l--O,ZG 
6: M. 1.g~2.5 eM, 0,1 ~fJ.Z 0 
61(.1.9:-2.$CW.'Ll~Q...l() 

>Ill, 
LOOOROPHASE 

LOO ORO PHASB 
EXPO ORO PHASE 

NR 

"" 40-S0-O 
4a~SOd: 

NR 

LOG-PHASE 500000 CELLS/ML 

LOO-PHASE 500000 CELLS/ML 

l-;2:D 
1~2D 

1~2D 

.. -:sW~ 
-4~:5WIt 

4-5Wl', 

<4H.BGGS 
<.01 H,EUGS 
<4ll. EGOS 

5 

1 ~PO'""I 
~H 

~H 

~H 
~H 

%H 
M. 
aD 
aD 
MH 
MH 
~H 

%H 
~H 
nn 
~H 

MH 
~H 

MH 
MH 
MH 
"0 
HH 
UH 
~H 
NH 
«H 
«H 
.D 

nH 
MH 
MH 
MH 

~24H 

96H 

96H 

NH 
.on 
V611 

.on 

.6H 
•• H 

SWI< 
SWI( 
<WI( 

Effect AQUIRE Yelr 
Effect Concentration Reference of 

Lethal Sublelhll.J Number PubliclI.tion .. _---
LC,"U UOOO ~o 10000- '~240:S ., 
LCSO "26,000 315560 02 
LC$Q JO,l)QQ :U,56Q U 
LC50 "1,000 :JUSISO !2 
LC5.o 11,700 113417 90 
LC$Q ;3ti.zOQ ll~MI$ '6 

GRO· 6.000 3i5S60 ., 
0$.0· ',QOO 315560 !2 

LC50 55,000 :U5S60 S2 
Lese- S5000 to nom 312«):5 " LC50 .$9,000 'l5~o .. 
LCS<> ",000 315:560- 02 
LCSo: 12,000 31.H6Q 12 

oao- 6,000 312-40.5 " ABN' 30000 t.Q 45000 311586 os 
LCSa .%,400 310432 " LC10 12,LW(! 2UOS7 79 
LC$O 17,400 31004-32 " 
l,.-C'-O lWW W 3WOO 31244)'" " LC5Q 54,000. 3l04n .. 

LCS() (Calc) ",300 216354 " LCS<> !i:2,nO :uona •• Le," -60,950 210128 •• 
~CSO 59,300 210128 .. 
Lew .. ,200 313142 .. 

BC$OBM 160,000 212997 90 

BC50GR 125.000 212997 90 

EC50GR 9,400 213550 90 

BC50GR 12,500 313142 " 
"l<:> ' 10,000 3Ul3.(i U 
BNZ· 4-5,000 311944- .. 
BNZ' 90,000 311~4 a6 
ENZ· 10000 ~o 040000 21080:5 AS 

BC50GR >-320 215336 S1 
POR· >-320 215336 " lUHl' > .... 32,0 ;us;Wo " LC}{J. :>3.20 21.5390 .. 

MOR- >_:32Q 215390 .. 
BER- > -3U1 215390 .. 

LC5a >320 215m •• 
M°:R- >~~20 ZU390 .. 
DV.I' ' >",,1000 215m .. 
GRO'" >_1000 2.15390 a-
MOl<' ;>."q.QOo 215390 .. -------.. ~ 
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Chemtcal Name 

I 
Species 

bil(2 Bthylhuyl)phthalate Bulo woodhoUJeI fow1cri; Fowler', ~ald; 

(cant.) Bura woodhousel fowleri; Fowler', told; 

CJ.rauiUl J.\1.nW; aQkObb.~ 
CaruaiuJ IlllltUl; OoUn,b: 
Q~~ .~t.w:'i G"ldr~h. 
c.(NflUl .,lrJm.l Q()WJ.:b; 
Car.mw aUutUlI OQld.ftjb~ 

Chironarnus plumww.; Midge: 

Chironomus plumosus; Mld~c; 
Chlorella pyrenoidosa; Grun a1aal:, 
Chlorella p)'Tenoidou; Grc.c:n Il&~; 
Daphnia ma&na, Water nea; 
Daphnia mapla, Water nea; 
Daphnia magna; Watcr flea; 

Daphnia map1a; Wat.er flea; 
Daphnia magna; Watcr flca; 

Daphnia magna; Watcr flea; 
Daphnia magna; Water flea; 
Daphnia magna; Water flca; 
Daphnia magna; Water flea; 
Daphnia magna; Water flca; 
Daphnia mapa; Water fle.; 

Daphnia maID"; Water flea; 
Daphnia mallla; Water flea; 
Daphnia mlo&na: Watcr flca; 
Daphnia maana; Water flea; 
Daphnia Illagna; Water fle .. ; 
Daphnia mapla; Water flea; 
Daphnia maiJla; Water flea; 

Daphnia ma&na; Water flca; 
Daphnia mapla; Water flea; 
Daphnia masnlo; Watcr flca; 
Dapbnia ma8Jl.a; Water flea; 
Daphnia magna; Watcr fle.; 
Daphnia magna; Water flca; 
Daphnia magna; Water flea; 

Daphnia magna; Water flea; 
Daphnia magna; Water flea; 

Daphnia magna; Water flea; 
Daphnia magna; Water flea; 

Daphnia pulex; Water flea; 
Euglena gracilis: Flagellate euglenoid; 
EUM-Iena gucilis; Flagellate euglenoid; 
G'ammarU$ plCudolimnaeus., S<!Ud; 

I 
Gammarus plC-udohmnaew; S.cud, 
G,mmaJ1,1S p:"de~: Sc\lQ; 

".-----~ 

ADD X6.wkl 

Table K_3-3 
AQUJR E Toxicity ID(OI"BlalioD 

UnI .. - JI.IIL 

I 

B!lSehne RiSk. Assessment 

Operablc Unit 2 
NAS Cecil Flcld,1acuonvillc. Florid 

Age 

EMBRYO TO LARVA 

LARVA 

IlGGS.~ Il rOSTHI>rCH 
EGO'S .. 4 0 POSTllA'tCH 
:saGS.4:[) POS'fHATCll 

OOOS. 4:0 '-()$TlJATCH 
EMBRYO '}'O LAltVA 
EGG 

LARVAE 
LOG-PHASE 10000 CELLS/ML 
LOG-PHASE 10000 CELLS/ML 
ISTINSTAR.24H 

<24H 
< 24H 
<24H 
< 24H 

< 24H 
<10 
<10 
<10 
<10 
<1D 
<lD 
<24 H 

<24H 
<24 H 

<24H 
FIRSTINSTAR, < 24 H 

FIRSTINSTAR. < 24H 
FIRSTINSTAR, < 24H 
FIRST INSTAR. < 24 H 
FIRSTINSTAR, < 24 H 

FlRSTINSTAR, < 24 H 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NEONATE, < 24 H 
LOG-PHASE 10000 CELLS{ML 
LOG - PH A,';;E 10000 CELLS/ML 

roVBNlLE 
NR 
>UMM 

6 

. 
I EIpo'"',1 

toBD-

96H -

~D 

Oil 
..H 

'OH 
9611 • 

30D 
300 

'6H 
'6H 
210 
210 
210 
210 
21 D 

"H 
2WK 
2WK 
2WK 
24H 

3WK 
3WK 
2WK 
24H 

"H 
.3M 
210 
210 
70 
70 
70 
70 

140 
14 D 
140 
210 
210 
210 
210 

"H 
.6H 
.6H 
.6H 
.6H 

lOll 

I 
Bffcct AQUIRB Year 

Effect Concentration Rererence of 
Lethal Sublethal Nwnber Publicauon 

Le50 3,180 216772 " LC50 3,880 216772 " U;"O' > U«lOO A.IO~3 7' 
LC.so "" ::. 19100Q 210~3 7. 
LCSO - ;:.. 1.80000 2105611- ,. 
=0- > UtooO llO~~ 7. 

LCsa 6,150 216111 18 
HAT- 5.0 217638 77 
DVp· 560 211638 77 

EC50GR :>320 215336 " 
PGR - :> -320 215336 81 

REP 3 210732 73 
MOR- 10 311061 .2 
MOR- 100 311061 32 

MOR- 3.2 311061 .2 
MOR· 32 311061 .2 

LOC - 41 3110til '2 
LC50 :>320 215336 81 

MOR- 32 215336 " MOR- :> _320 215336 31 
ECSOIM >320 215336 31 

LC50 :>320 215336 31 
MOR- :> -320 215336 " REp· 320 215336 11 

LC.'iO >68000 215184 .0 
LC50 11,000 215184 .0 

MOR- 1,100 215184 .0 
MOR- m 312340 " MOR- m 312340 17 

BID· '" 312340 " BID - 3ll 312340 " MOR- 153 312340 " MOR· m 312340 " REP - 10 210736 73 

REP - 3 210736 73 

REP - 30 210736 73 
REp· 10 210136 73 

REP - "5 210736 73 

REP - 3 210736 73 

REP - 30 21U736 73 
EC50IM 133 312130 87 

EC50GR :>320 215336 " PGR- >=320 215336 " LC50 :> 32000 2-10666 30 
LC5{) >32.000 2.107:12 73 

Lac- 100 :j!loq7~ 91 
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Table K.3-3 
AQUIRH Toxicity Informalion 

Unibl - NfL 

Ru~lin~ Risk Au~um~nl 

Opeable Unit 2 
NAS Cecil Field, bcksonville, Florida ------- -I Effect AQUIRE YClir 

Chemical Name Species Age Effect Concentration Reference of 

Lethal Sublcthal Number Publication 

bil(2 - EthylhcI)'l)phthllllite G..mm;n-. pm.;IQu(; !l!'l2:MM toD LOC· ~"" 210079 9' 
(conI.) (hJttl'O.lklU. ~r...i' Tbree ipme stieklcbaek, 04-SWK. 24 It ECSO· >.00 210&23 •• 

O .. t4:r~$.1.4W ~~; "rbro spmo U~.tI!W~JH .-~wr; •• It LC$q > 300 l10m ,-
Oi.ltorDt-~ I4IIlaa.tIU; ThnIe tplu ltiCJt:..lebact; 4-5WK •• It BOlO· >300 210823 .9 
«lul,Cl~ ~.~~; Tbm::.P1MI:~jc:k~aek' 4-$ wr; "II LCSo >"'" 21OSi3 •• 
OIUt:4.rwJ!Ii!U ~"~Wi 'tbJw .plu ~~kilW~t;. .,-,sWK nit BClIO' >3{)Q 2-10~l " OutCIr-Ol.RUJ. .eUlcaWi; -ThtH. tpl.Dc tticklebAct; .4_SWK nit LCS6- >300 2.10a23 •• 
nU~!'fISttw. .,c~~~; 't'hMe ap_ .. tje"~aek; .~S:WK .,It RdO· > 300 210123 •• 
Gu~1'OI111mS ~ulel.tUl; ~ splAc .tt.:k.l.m~: .-'-WI( .,It LCSO >300 210!2l •• 
Gutcr-QS.lO\d ..:Ulcatw; ThJ'oO ~iM ~igklo.tt-"lk; BOGS ..... 6.H lSD BC$O· :> 32{1 210823 •• 
li"",mJ~""ldJllw: ThtH .tM.mt~; Baa$-~ <. 61I '$D LC5~ > JlQ 2l0C23 ~~ 

l¢t.IUnM..f,uIKIUIUt;. Channel al.tlkh; 1.,.G 9~1t LCSO ;>100000 210666 W 
le.talur", PUN:tatu&; Chann-*, e~r. IIMBR'I'O TO l.Al\VA 96U-- LCSO- •• 0 :WS712 10 
lQr4'~U. f]QrW~ liJqtb~ 1-2.0 4.R LC50 :>l-lO n~~~ OJ 
lQrd.ncUt fl¢:ridu; F1~ 1 ..... 2D •• It B'EH· :;>--320 215336 " )'",rdIliC'Ua. fiori41t.: J:1la:atish+ 1_2D 9611 LCSQ: >320 21.S316 h 
lonUn.clla flOlidU; Fl"JH$~ :28-3'3D I wr; :WO.a· :>·'20 21S336 11 
1:; dancllaflorldae; Fl&&fil~ 2a~lS D 2WK MOR'" >-310 215336 n 
l~f4~U. tk>ridMi. Flt.~hi n-~'D 'WI< MOR· :> .. 321) mm " lordlnelll flowao. F1.Y'fs~ 2'-" D .wr; GRO~ ;:-.-32() lUl36 11 
lor4'~U~ fJorn,K> :f1I~h. 28-MD .WK ),f°ll'" .>-320 215336 " IOflhMU .. tloridM; lIl .. ,&.I\s,ho- 2S-;.l:lD 4 WI< ~El"· >..-320 215336 " J"oJ'dtn.e11a floridic:i FlaJft5h; 4~SWK. .. It LCSe >320 215336 ., 
JOflllndla tlo.ridac;. Flt.tfish: ,,~,~w~ _'II 111m" ;> _32il 215336 " JorillUCUa tlor:ldMj. Fl~b; 04-SWK. •• It LCSO ~,no 215~6" " lord~l1I. florid~; PI'Ph~ <36H • WI< ORO· >-32Cl 215336 " lord',n,lI. flaM", :fl~h~ <J611 .wr; ~C5~ :>HQ 2Ul36 OJ 
lorolQtlU, norl4ae~ l'I~.IAb; ... '6H <WI< MOR' ;. -no 215336 OJ 

l"rd~lI. f1orid.~l Flaatisht. <16M 1)) Lc5<> >320 21.S3'l6 11 
lAlp()tQl$ j:u.~h..I;J:tu;: a-l;I,lecUl: O.)l ~1-.;l OJ JUVE~ILB ,Ull LC5~ >7700c:D 2US90 U 
Lepomil macrochiruJ; BhIc,iUl ().~ ~ 1.1 0, nJVBNfLB •• It LC50 >110000 215590 ., 
u.PQlDa mac:roclPrua; Bluca:iU; 0.60 .. It l.est)- .~ 100000 210666. &0 

upoml$ macroeruru.. Blue,U1; JUVENILE,. 35 - 60 MM O.1H AVO~ 112,400 215272 '0 
Ml¢l'OplertlJ nID:tQlde$; Lar,_Quth bU5: BOGS," D POSmATCH UD LCSO'" o4S,.sOO 210563 " Ni,,~q)wrn$ nlmQl4~ ~ y,~~-'»O'Ulb. b"$, BOGS," D PPSTflATCB UD 1,.00' '':;.700 2.111563 " MI~fPPtlltlSJ; *_kD.Cllde..: U~h blWj. BGGS, 4 D POSmATCH "H LelO'" '2,100 210563 7' 
Mierqnerut. s.lIl,lwidcs; LarleAouth bUl, EGOS .. " D p~nr~'rc.H 1411 LeU) • ti1:,,5oo 210563 ,. 
Micr~t~n:I$ nlmoj40J; YU'Je-mOlllh b"':5i EMB"N,YQ TO ~V4 j;16H· LC50 n,wo ;l167JZ 10 
Mictopterw. ... lm.Qld~: Lar~o.uth bus.; EMBRYO TO LARVA 06H· LC~O 42,100 216172 ,. 
an=thynchl& ktauu::h; CuhQulm"n,llivct salmon, 1.S0 >.It LCSO > 100000 210666 '0 
OncolhynchUl1l.),llil; Rainbow uou~> dC);n.uison t~!.H: 1,'0 "It LCSO > 100000 2-10666 3D 
Onoorhynch-ua lIykin; Rainbow ltUUt. don*.1d:wn trout; EGGS, 4D POSTHATCH 23D LC~O'" 139,100 2.1056:3 " OnCQrhyneb~ mykiu; Ramp""" twu~. Qon,14.j)n frol,ll: ll.oas ... D POS'l'RA TCH 23D LCSQ· lH.OW ZlOj(i3 19 
Onoofh}'nchl» 4),lli.li; Rainbow tNl;It, \!QnlUd,on t(4):n~ EGGS, .. D POSTHATCH 21D LCSO· 1J9,500 210563 19 
OncorbynchUJ n.yk..iss; Rambow trout,donaldsclO trout; 110G5," D POSiTtlATCH 21D LC~o • 149,2.00 210563 ,. 
Oncorhmchl,lll. llIykiU; R.ml:lo"" t.('ptn.dOI),,,ld.j)l;1lN\I~: BMBRYOTOL.(\IlV",- 91'liH· LC~O 119,.500 :;!ltiTI2 ,. 
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Chemical Name 

I 
Spccles 

bil(2 Elhylhexyl)phlhalilc ()ncorbyncbul a..Jtiu; 5,lJnbaw lraut,40UW$.(;Ih -trQ\\~; 
(cont.) Onourh)nth •• ~ .. ~ trout.4onaldson trout: 

On.C(:Im.~ ••• ; !bm~ ",Ql,J~. ¢tQn.w~Qn ~r91;ft; 
Oncorbyncbul lII.)'Dt; R.tubo ..... ttOut:. ~n.t4AQn trQ\\~ 

O~u;:orbynehlS m,"'u~; 1l~ trouf..40n~dlo~ troUli 
orn<Qm~b..~; R.l».!pQw ~~~,*Q.n.~(m hQ:l.j.~i 
Onwr'h,ocbui iilJkiU~ RIinbQ"lnIUl.-40:~~b troul; 
Oncar~ehUl ~~; :a.~ trow.4onaichoR trout: 
QnQQ~. ay!ds.li; Ib.iD.Nw troU.l,.dbn.wton tftl:ii1:, 
o.neol'hY$:bu.- iil)tii*~ Rainbow 1lQU1:. doQ~n U'OlU: 

OMQrb)'nt;;h.m~ • .a~!WWai.~Q.wWQ *rQ\I.': 
OnoorhJDth.. aykfsl; RalIl~w trolli.:dpnlkbon trom: 
O~rhyuchUi c&)'Q.s.ltainbow tmui,dani.ldton trout: 
()~J~~ -'JkiQ;.R~ tlo1U,4(ia!Jldluj Q UO~ 
Orn:arb:)nth. mykbsl R~ t:roUI.40iiald*OQ. 1'itout: 
Orp.lAa lUipa;.l4.cdab~ hi&h",,:~;. 
Oqrlu Iltipcs, Mcdak"l1l&h-t)'Oi~ 
O:rydti-lIld,pes; Iledaka, hi,&h-t+.e.)'elj 

O~M l .. llplPI"i M.d"g., bilb -01'fi 
OrpJu J.dpl$$~ MN.. •. b. blab. -qrft~ 
D~u-Iatipu> M~at.a. hlth-~~; 
OryaiM laUp";.M4d.k-,.b.l.&b-ttyreJ. 
OrJ%lu l&tlp.cs~ Nedaka.. hiJh +'t)'Cl. 
O""u-ladpCl; W¢..ka. hiah ..... ~yu; 
QI'}'IiM lalip"; ""aka, hi&b-..-; 
Orplli latipni- .. ""at." blJh .... t,. •• 
or::¢u l"flpC$$~N~filN ... tuJQ-4~'~ 
Or}JJ"'I.Up~ .. ~"&,. h1&h--f.yeI;' 

Orp!1I l&lip";. Ncdat,: .. , hlp""C)ICI;' 

Q.w .. I.Up""~N""",hlP-$'~ 
Ol')d" httipoil Wedak., btab~e.)'t~l 
Pimcphalf: .. PfOnJ~ ... ll'an~1I4 mlMow; 
Pim~llhl1eJ ptolilo~J ... ; ~11:4 Jliinn.Q.r~ 
PimCJIhalu praDidu.Fi.lhead- iD.mn.ow~ 
P:im4pbg~ pr(m~.w~ F.ttl;ud- A:lUuw-..; 
PQ«.iB. rMJt:mla"-; -O'4)PYO 
P~cilia ~tlcutJl,A: GWPTo 
"Q4I::lU .. J:t.d(;\ll.l .. GII'PT. 
PQccili& rctictllau.; -o...,py;. 
Rana INlltS; Moorfrog; 

Rana pipiensi Leopard frog; 
Rana pil'ieru; Leoplrd fro~; 

S.IvClUn~ fQJliirnli,l;; QJ'QQk t~mi 

SalV~Iln.UI CQl1tinalh; Brook trout; 
Selenulrum capricornulum; Green .llgae; 
Selenutrum capricornutum; Green algae; 

AQU .6.wkl 

Table 1'-3-3 
AQUJRB Tmicity Information 

Units -l&rJL 

I 

Baseline Risk. Ancument 

Operable Unit 2 
NAS Cecil Fteld, Jacksonville, Florid 

Age 

. 

M~'_'~'_'~_~ 

EMBRYO TO [..A,aVA 
EYED BOG 

IlYllD EGG 
BVJilDllQQ 
EYED BOGS 
EYQ:l> BOOS 
EYSDBGGS 
IlYBD ijOGS 
EYBD BOOS 
EVBDBGGS 
Il'l:'SD ijOGS 
lWl!O$JOS 
ILYElD8aaS 
RYBD Q:GOS 
BYBDBGGS 
1~2l> 

1-2:.0 

1""'"2D 
21!i-3.3D 
23-!~ D 
2B-,s n 
25-"D 
2a...'3.:Ji D 
21-MD 
28-350 
....... SWlt 
<-5W& 
4-SWl( 
<36H 
<36H 
d6H 
7.$140,1.240 
7SMO, 1,24 a 
FR.Y,lQ D 
FJlY, HI D 
21-28 D 

21~2' l) 

;U~iSD 

21~2aD 

EGGS 
EMBRYO TO LARVA 
LARVA 

ADULT, t.s YIZ. 
ADULT, 1,,5 YR 
LOG - PHASE 50000 CELLS/ML 
LOG-PHASB 50000 CBLLS/ML 

J 

Exposure 

,,--
i)t;:U· 

90D 
goD 
90D 

lOOn 

1""0 
l2D· 
12n" 
12D ... 
24D .. 

240· 
24D· 

$1>" 
$0' 
SD-
<Iii 
•• iI 
•• iI 

1 Wit 
2 WI( 
• WI< 
• Wit 
<WI( 
• Wit 
• Wit 
<sa 
96H 
~~H 

• WI( 
..... 1( 

1D 
sop 
S6D 
~:21D 
127D 
1 WI< 
Hill\. 
• Wit 
nil 

3WK 
to SD· 
96H· 

ISDD 
UOD 
96H 

'.H 

Effect AQUIRE Year 

Effect Concentrl.uon Reference of 
Lethll.l Subleth<'.1 Number Publication 

LO$O l49.200 216172 " ORO· 5. 21$10'11 11 
V'l1' • H iUS109 11 
VTB~ 5 11$1(1:? 77 
GRO- 62 211&:sg ,. 
ll.-\1' - 54 ll1S:S9 7~ 

},fOa- 14 211859 7. 
MOR- s 211&59 ,. 
MOR' S< 217&59- 7~ 

:WOR" ,. 2.11859 7' 
NOR- S l17s,'i9 1. 
MOR' H 2lJts9 7. 
MOR" 14 211859 " MOil- S Z17l$9 76 

"O:a- S< 2111.~g 76 
1.(;$0 >3-20 215336 5t 

IIl!l1 • ;>--n,O 2U:U6 11 
LCSO >320 215336 31 

MOR' >~121) 21S~6 81 
:WOR" -?-_320 215336 51 
};fott· .>-3.10 215336 31 
.0-2.0'" > ... ~2.Q ;US3l6 ., 

LCSO >920 2.153.16 " '"'0 ... · >_3.20 215336 31 
Rill' • >,.;320 215336 81 
LCSO >320 215336 &1 

1I1lH:' ::;. .... 3~O Zl.513(i OJ 
LCSO >321). 21S336 51 
(.C'" >320 21.S3Je; It 

MOa- ~·UQ 215~(i Jl 
LC50 >:32.0 2}5:336 31 

oltO· 62 217&59 76 
MOll- .. 2.118S9 7. 
GRO· 100 2151M 11 
V'I"Ji\' II ~tsl09 71 

LOSO >320 21.5336 at 
LCSO >:320 215336 31 

LC'" >,,~(l :U:S3Jti u 
LCSO >320 215336 11 
HAT I 0.119 to 1117.40 I 215904 !7 
LC50 4,440 216172 73 
LC50 4,44U 216n2 7' 

G:a,O· 52 Zl5109 77 
¥TB' '.1 215109 11 

BC50GR >320 215336 31 
PGRa >~320 215336 '1 

)-Sep-94 



Table IL3-3 
AQUIRE Toxicity Information 

U pib; = l£iIL 

Baseline Ri~k. Anenment 
operable Unit 2 

NAS Cecil Field, Iacuonville, Florida 
Effect Year 

Chemical Name Species Ago Exposure Effect Conce!ltra!~~~ of 
uthal Sublethal Publicalion 

bil(2 - Ethylhcxyl)p hihaille SlephlnodiscUi haDtuchU; Diatom; LOG-PHASE 10000 CELLS/ML 96H EC50GR :>320 11 

(cont.) Slephanodiscw hantuchll; Dialom; LOG - PHASE 10000 CELLS/ML 96H PGR- >=320 21H36 81 

2-Metbylnapblhllene Scened«mullu!.picatUl; Green .!gac; NR 100 ORO· 2,000,000 I 215189 .0 

Pcatic:ide./Pab 
alpha Chlordane ~Qmls m~~: Biue,ll4 NR O.4tU ENZ' (Cal') 17.10(] 212919 71 

I.<p ... ~ ... .......,..; 111001111; Nit ~.II LCSG 7 210666 '" 
IDoCS_ale CompoUlldi 

Aluminum Brachlonw cllyciflona; Rolifer; NBONATE 24H LC", > 3.000 219~S 91 

Myriophyllum spicatum; Wltcr-milfoil; 4CMAPEX 320 BCsQBM· 2,500 212262 74 

Myriophyllum spicatum; Watcr-milfoil; 4 C),fAPEX 320 BCsQBM - 7,600 212262 74 

Myriophyllum ~picatum; Water-mitfoil; 4CMAPEX 320 ECsoG R • 12,700 212262 74 

Myriophyllum 'picltum; Wlter-milfoil; 4CMAPEX 320 ECSOGR· 5.100 212262 74 

Sab~" UVtlJ,lhown trout;' ALaVlN 11P LCSO U-(o 10$ 213472 90 

SalJDc) uun.; BtQwn ltQ1U' ALB.VlN 2'" LCSO " 2U4n 90 
SlImo truttA; Bro.n trOUt; ALE-VIN 2aP LC", 79 213412 '0 
Sahlll;) ~t~; BrQwQ UO\lt;: ALHVlN <2P LC50 IS a1341l '0 
S.lmo uuna; Brown t.rQU.t; ALBVIN 42P LCSO 12 21"3472 90 
S.lmo t(utla; lirDwn troll!; FlilRTIlGG <4":0 HAT <677 21:1472 90 
S~veJjnw: {()Q-dQ;"u.:; BWQk lrQQt; O,~G;WD ~P G-RO' ,,~~ 213~92 " Sahl'cliilU$ fo1tl.lnw; }hook ltOUt; O,lG~30-0 >60 WOR· 263 213192 91 
Sllvetm'llJ !ont,nalu, ~1UO\ lImu; A:ptlt.1', l$~30 CN: SP LilT ,," 21(i632 .0 

s.alv~Iin'WI fQm:iwu: 'BXQQ~ U'o-.t; BYSnBOGS SP MOR" 320 216632 '0 
S .. lv.el.lilw fontinllil; Bl'ook !.rQUt:. FRY 11.SD LTSO 100 2.16632 &0 
$.lv~u.lI fQDtin.alUr; 8r~ twU1:; FRY ;la.4H LT"" SO<> 216432 00 
SalVtliaWl fQAdnaUa: BItIok trout.; FRY ".1D LTSO 0>. 216632 •• 
Sllvclinlll rOntiJlatiJ; Brook trout; FR\" 4*.~R LTSO 1.000 216632 .0 
S.lv~\Wu rOQ;(in..U.; BrOQk h'Pmi FRY H' I.TSO 1.00. -Zl6~4: •• 
Salveliaw. rODiinallii B.fuok ttOOt; FR.Y j;2D LT", 100 2166.32 ." 
SalvcUn1B fDnl~na1b; :Brook ~out;, FRY SO-.4-H LTSO 500 216632 10 
S.lvcUnw fontinlllil; Brook LrtlUt: FRY 'S.2H LTSO '00 216632 '0 
Sliveli.llw rOilthwh, Brook troUt; FkY 61.2H LT30 500 216632 '0 
Sllvejjl)"IU: f~Qlin~; DiWi. twu..:; HOI" ?>~D LTSO 630 :2.l6()U ~O 

S*NcUum rOJ)d.lllll.l; Brook trout.; FRY 7j':t.ll LTSO 500 2l(i~2 •• 
S .. lvellnw (ontinalil,lJroak trout; FRY 30.4H LT~ 1.000 216632 .. 
S.1I1\l~il).~ f(),""huub: lJWI;:l,k U'<Wl; Ffl¥.~~-~'MM lO.~7 D LTSO 430 :416138 ~o 

oSllv-eHnus fontinllli; BTOOk !.rQlit: FRY • .22-21lofM H!.iIi?D LT"" '70 216188 10 
SalweUr!-w {ontinaIlI, Brook trow.; F'RY,22-73 MM 20.13 n t:r~ 20 216188 .0 
Slivelinuli fonthuJb; B~k trQ\i~; FRY. 22-t'MM .... 19D LTSO .Z 216188- .0 
S.lvtlinw fontinal.1J; Brook lmlit, FR\',22-23MM $.42D LTSO '00 216188 I. 
:hlv~IlQl» ronlinal~; B:roo/f tl'l::ll~t. .fRY, 2Z-~3 MM '>~Ot"-3D LTSO 10 ~l(il3t1 '0 
SlIlvelinw; fontinalb; Brook ~TO\lt; FRY.12-23MM ~20.!3D LTSO 500 2.1p1S8 ." 
Sllvelinus fonlillaU.;BmolL trout; FRY.22~21 MM >20.'3D LT50. 500 2161&8. 

:~ I S.,)vCllinl» fQI:ItmaliJ:; Brook tro\l-~; ReCENTLY HhTCHBP FlW $I' LeT 320 Zl(i43~ 

AQU_TOX6.wkl 9 09-Sep-94 



Chemical N arne Spccle, 

Aluminum (cont.) S.lV~1U r~.&i;~trout; 

Ahninum chloride Amby5toma opacumi Warbled ,alamander, 

1Jtfi(;llydJltdQ fMC); ZO"' .... 4:WQ. ilfbfUkb;. 
Braohyduio- rCrio; Zebn dUlJ,Q, ubnlilibj 
C~M1 II;JWI;"M. GfjJijfltb. 
ChllOlllonu paramcclum; Cryptomonad; 

C)ptlDw e~lO; COmmon. lIlitrOt. colored, CUp'; 

CJprinUi cupiD; Ccamon •• lr:Nr, w~rcd. c.rp; 

CypdQUf QUfJ'kl: CCQmQp'- Allt«lf. QOlor.d,~IUP~ 
~rlnw carpio. Ca:D.mOD,lII:lttM, eoloR-d, CUp: 

Cypnnw ~MPjQ: CcamoQ, .in-OJ, eQlIQJ'4d. p,tp; 
CyprinUi oarpJQ; Common. mirror, colo~, .earp; 
Daphnia mapa; Water fIn; 
Daphnia magna; Water flea; 

Daphnia ma!Da; Water flea; 
Daphnia malna: Water flea; 
Euglena gracilis; FlageUatc euyenoid; 
Gambuai •• mnl$; MQ$qt1itoIilbl Powillid-.e: 

G.mm.l. Jlffinb; M(:Ifq",ltQ,OI;h< ~;'Hl4Uj. 
(I anI b-... i •• mn~ Wc:nquuotlJb;. 'pO«Uttd-t.o;. 
aamlHai. -amok> MGlqulroJ"b; J>~K; 
Mlcrohyla carolinen,i5; Narrow mouthed Crog; 

MlllloptClU$ nlmaldut Uf$ClUoutb bli~; 
Oot;:O .. h~d;~UI! lQ.,p,; ll~ trout.4onald"," tro,", 

O~f~t"teb:1» a:yJdu; R.\)).))QW U'Q\l.t, lt~nakbQn UQIU: 
OneDrb,nl:bw m1kiU; Rainbow troUt, ®naJdson trout; 

O(WC)rbyn~~ JU-),kin; R..mww ~m. tWntJ4JF;ln .f;rQ\l~; 
Onoorhynch\ll- aykllJ; Rainbow trout,donlld,on trout; 

OijC:(lrh~cll ... D.~; Jbinl;low Wlut, don"~"on trout; 
QneQrbynM'M m.JQJ: R~W twUi.(I.ontl4l1con .f;N\1~; 
On~r~ehUi myki"i Rl1n.bofltrolJt.dona.ld'Dn troUt; 
01tCDrh~\lI. m~; Rainl;Mlw lmut. don~lon trout, 

Oneorhynobw nlYtiu, Rllttbowuout.40na!droQ irou,; 
OBoQrb)'mhUl a.ykit.11 R..m~ ttOU.t, dortalcbJ.)n ttotn~ 
o~fh}'nl;n1» rtyk.b •• lbmbQy(U'Q\lt,4on~(m t:mQ;l. 
OneQrhYn~ut my,i .. : R.mbow ll'Qut,d.onaJ.4jQn tr(l\1.t; 

ORCQrhymltUl JJlykl.u; R~ .. tro,w.-liona1dl,,~ uqut; 
Pennema lril:<hl.lphocum; flageU.ate; 

Pimcrhalcl prQmoJa.s.; Fathead minnow; 
Plmepbalu pc"melu; FMhead minnow; 

Pimcpba1c, promcla$.; Fuhea4 JD.blnQw; 

Pbncl'hates ptume-Iu; Fathead I'D~ 

l'lmfPb .. 1CI'J p~"QI,d ... ; l'''~w minnoW<. 
Pimcpb.llcs promelas~ l'uhea4 mbumw; 
Plmep~alc5. p~Qmclas; Fathca4 mmno'lr, 
l'UnfPb.l .. Pl1;lQl,flN; F,,~bet4 )l),mJ),Qw: 

AQC X6.wkl 

Table IL3-3 
AQUIRE TOIicily Informalion 

Ubi. - NfL 

Bueline Rist Anessmen( 

Operable Umt 2 

-- ~ .. ~ .~.- ~-~-~~.-.-. HAS Cel:<i1 Field.1adr.lonville. Florida 

Age 

YI!AI(L1NGS,l>-17 CJo( 

EGGS 

LAllVAB, 7-~D rOST-$.fAWN 

LARVAB. 7-,'D POST-SPAWN 
EGGS 
NR 
1.$-ltS CM.1-O.S .... 12.-5 G 
1.s:~-I.s CM, 10.S ~12,$ a 

1,'--1,$ ~M, 10,,$-1:2..;$G 

7S-'SCM,10,'s-12.SG ' 
7S-'.1J eM, l().~~lOl .. SG 
1.'--1.5 CM.l-o..S-12.:5'G 
UH 
UH 
12H 

'H 
NR 
ADULT, FEMALB 
J\DULT, f$MAl,.E 
ADULT. FEJd.ALB 
ADt1t:T, F1tN:ALli 
EGGS 

EOOS 
EGGS 
EGOS 
PlNGE-RLUm, 11 WlC. 

Fll'lGBRLmG~ 11 WK 
FINGBltUNG, II WK 
~INOI!I<l.lNo, 6 "to 
FlNUlUU ... lNa. ~ NO 
FINOERLlNO. IS MO 
FlNoIII<UNG, 6 YO 
PlNGERLlNQ. ti WO 
FINGERLING, 6- Wlf 
f'lNOeaLlNO, f, WK 
PIN6Blt.LlNG, IS WX 
,INGl!)ttlNa, • W.: 
NR 
1DLARVAB 
12D lA~VAE 

'00 
ADULT 
EMBltYO 
nJVENILB 
l.ARVAE, <:24 H 

LARVAE. <24lI 

10 

&pOSll~e Effec( 

$D LIlT 
.D LC50 

~'II LC50 
011 LC50 
1D lCC$O • 

0.17H LET 
.. a WOR--
2<a MOR-

2<a MOB." 
<sa W.OR~ 

<Ja !of01P 
,IH MOR'. 
llD EC~IM1 

21 D EeSORB 1 

"H ECSOIM 1 
64 H ECsoIM (Calc) 
3H MOR" 

2411 LC50 ? (Calc) 
<$If l:,CSO"( (Calc) 

'6a LC50 .(" ... ) 
968 !ofolt '(Cok) 
7D LC50 ' L 
3D LC50 

liD l.C~ 
23D LC50' 

3j,91) LT50 
.3,90 LT$O 
'.0 GRO' 

31.9fi:p- LT50 
4$0 GlIO' 
<SO GRO-
450 ORO· 
OSD PHY' 

".1D PUY, 

7.460 L'50 
1U':2iB. l.T$O 
"~$\l ~ay' 
O.17H LET 

to9'6H "01( 
-1-096 n MOl< 

to 109D HIS 
2MO REP--

"D Nil'-
to 96H MOl< 

UD ORO· 
14D MOll" 

Effect AQUIRE Year 
Concentration Reference of 

Lethal I Sublclhal Nte.ber Publll:ation ->20 2.1:6632 I. 
2,250 216199 " 10;\,.." 3HIIJg; ,5 

00,000 ~111?9 's 
15. 21S:JJ$ ,. 

2,"00 212163 73 

<.00. 3H166 11 
'.00_ 315166 ., 
3,000 llSl64 &1 

>.000 315166 &1 

>.00. 3l516.(i $I 

3,000 315166 ., 
1,400 212022 12 

600 212022 12 
3,900 212022 12 
1,400 212Q54 .. 

1,000,000 212363 73 

29.600 210$08 51 
l1,l(JQ 2.10$Q8 S7 

21.100 210:503 57 
20,400 210508 51 

50 I 215:305 " 17Q 216]99 7. ... 21619~ .. 
$60 21S~5 ,. 

S,140 2HI123 11 ,,, 11932~ 71 
m 219nS 71 

5,230 2BI32& 71 
$Ui ~l91;!:8 7l 

51.6;S1,6 218~O 13 
$14 2ign& 71 

S14;514 21&8.30 73 
S.200; S,050 218530 13 

~,HQ ~11il:n" 71 
$,.200 219323 71 

S.l.f:O; 1,l70 11&530 13 
>1,000,000 212863 13 

5010 -400 210336 I. 
30 (0 400 210&36 •• 

3Q tQ 60 2131!2 .. 
66;35 213070 •• 
6e.:3J ll"lO70 J9 

~o tQ +00 21Oa36 •• 
66,35 213070 " 

(i~:3S 2.13070 .9 

J9-Sep-94 



Table K.3-3 
AQUIRE Toxicity Information 

Uni .. -,..I/L 

Bueline Risk Assessment 
Operable Unit 2 

NAS Cecil Field. Jacksonville, Florida 

ChomioalN.mo SP"'" Ago IExpo,",o Effect 

AluroinullI chloride (conI.) Tetrahymena p,nformis; Ciliate; NR 0.17 H LET 

Alummum sulraLe 

AQU _TOX6.wkl 

Tropisternus lateralb; Beetle; ADULT 14 D PHY '" (Calc) 
Asellw aquaticw; AquaticlOwbuA; 
Juellw. aquatieus; Aquaticlowbu,; 

lliiomphalaria &iabrata; Snail; 
Biomphalaril pabrata; Snail; 
Cladocera; Water fiea order; 
CnngoDYXPICud0Jfacilil; Amphipod; 
CnnAonyxpscwior.racilis; Arophipod; 
Crwtaeea: Crultacean cia .. ; 

eyprlD"- (OMPh;.; ~mon, mirfW, ",q.IQJ«. ~(JI; 
Cyprlnw tluplo; O)QU.QD.1Qb"ror. oolol1id, <:up~ 
CypJ1n.w cup4J; ~DP;. mifrw. w19~d.-earp; 
CypriBUJ ~"'P1Q; CommQR, .d.rNl; 1OQ.1Qr44. ~;. 
Gypritua (ju:plo; CcW.n10n.lDli"ror, Q()lO.rod • .clip; 

Cypri"~ q.cp~o. ~RlOlJ. ~UfDt, ~lomljl. q..rp~ 
DaphnIa magna; Water flca: 
F\mdUlUI hclCrtlelitw:l :W1QIi~lcl1o.l 
f\lJl4\Jll,lJ M-krt;:l(:.J,it~ M\J1JI.m~~j 
OmNia amnii.;. W:~uUofi;h; 
a.IlJb~l" .mols.; MllIqlli1orllh; 
Q.mb,.J. MllJ:I.b; MQJq\j.itoM; 
OtJiib\ala.amw; Wo.qulwfir;h; 
"lcl'l1't.cruJ 4olQ,DI~i; 5m.l~1II:outh bap; 
l(i"~teru$ i!olomkmt S",*J.lm()ufh "W. 
Wic:toptcrw. dolomiCw.; SDia1lmO\JUt b.u; 

Mierqp~NJ Wloraiw.i; SmJ.llmQ\Jtb, bw; 
Wicrq)tefUl4olomioul; Smanmoun~ b .... ; 
)Ili~rqlt~nq ~olomieui; ~malh~"'lU.t). ball; 
Mh::rQ(lJI'NJ wl;Q~~j;. ISm_lfflaoQth b .... ; 
MicrqncfUl 4oloniicui; SmaUmuutb b*'"; 
Microp~w. dalolJ11eui; SmaUmouth bp" 
Nouml&OJl\lS eryroleuc.u; Goldc.n Ihlnc.t; 
NQtcrai,JO.D.UoI- (jr:ttolcnj.Cai; Qolleo thlDer;. 
QlU()fbY"~b:1,IJ ayki$~; l\:,mi)Qw tfQl,l(,4oJJ.r.ld.QJJ. t(01.m 
OnmJ'hyns*lU$ :lU.y,J,U: RiIUlPtlw trout, ®naldlon tJ'out; 
O~rh)'llchUi. .mytiu; R~ trout, donaldlon tro·ut; 
OIlC(Jfhyn(;hlJJ t*ykU.I: Rajnl)QY( tfQ1,lt.Q.QQ"w,QIl t",,1.H; 
OncorbyncllUllll)'kW; Rainbow t.rolU, d.on~dlon trouE; 
On=rhynchta myki.u; Rainbow troUl, donald.on l-roul; 
OnllOrhyru:hUl- II.)'klss; Rainbow lIO\lt,l1on.wn)JJ. tm:~u; 
Oncorhynchu.. m)'kiu; Rainbow ll'Out, d.onahhaR trout; 

o-nwrhyncll~ m),ii.s;,; lh.l~~w trow.. ~on,,141~n 1-J'QI,l~~ 
onoorhynchUl- !Ilyklu; Rainbow trout, donald.on troUt: 
Oncorhynchw mylr.itI., Rainbow lrout,donaldlon trout; 
On~orhYJJcb,.. lRl'iis" R.mbo,r< t~~,. don,,14lion ~J'Ql,lt; 

ADULT, 7 MM, 1.5 MG DRY WT 
ADULT, 7MM, 1.5MGDRYWT 
ADULT, 4-4.5 SUTURE WHORL 
ADULT. 4-4.5 SUTURE WHORL 
NR 
ADULT. 4MM, 0.2 MO DRY WT 
ADULT. 4 MM, 0.2 MG DRY WT 
NR 
7<~-e<~ CM, 1O.~-U,$q 
1",-·IS CM,lM~12:.;H1 
1.$-~ 8.5 cAl. 10..:!i .... I1;.~ G 
1S-'.~ CM,IQ.S~l;W q 
1<5~as eM, 10.~~t2..j (l 
10$- ~$ eN", til;i -1M a 
aH, YOUNG 
NR 
NR 
ADULT, FBllALE 

"OOtt, i'EM"ca 
AOVL'l', l'EMALll: 
ADULT, FJlWALB 
''''(12 -1'1) "W. '2.5('-59) W<I 
LARVAE 
LA.RVAB.fsarOST .. HATCH 
LARVIIJl,'"H POST-HATCH 
UkVAS,4au POST-HATCH 
LM"'All."H f<)ST-llATCll 
LARVA.6.4IJH 'WiT-HAl'CK 
LAll'VA.E,-4-'H POST-HATCH 
l."l1VAl!;.-'Hi r(>$'t-U~TCIt 
Nll 
NR 
lU-JS.s(i.~~-:n CMl"OftXU:INOl'R 
111-35:5 0,22-;31 CMPORK1J!NOT.H 
I1&-_ 3!.1 G. "1"1-:11 eM: FOal{ LENGTH 

lU-JS~ 0.-22-31 CN FORKLBNGT.H 
11!~'.ss G.22~31 ell FOR.:K:1.ENGTH 
11l-W G.ll~31 CM~alC tli)llGT.Q: 
ll~-lS.5 0,22-31 CM FORK LBNaTH 
118-311 0,22-31 CMF'OR.](LENOTll 
111-31:5 O,l2-ll GMl'OllKLaNQTll 
lU--3S.5 0.22-31 CM FORX LBNaTH 
So~soMM 

SO-lOMM 

11 

48H 
12H 
24H 
2' H 

2YO· 
48H 
96H 

2MO· 
24H 
24H 

"" .. H 
UH 
.')l 

0.25 H· 

'IiH 
$D 

2<H 
.. H 
•• II 
.liK 
!On 
>1>0 
'OH 
'~H 
•• H 

'011 
,0H 
"K 
.61{ 
450 
45D 
14H 
24H 

"ll 
.. II 
12H 
.6H 
.OH 
.6H 
96H 
.OH 
!OD 

100 

ECsoiM '} 
ECSOIM '} 

STRoO 

STR -
POP

ECSOIM '} 

ECSOIM '} 

ABO' 
MOlitoO 
MOR· 
MOR

MOl" 
MOR'" 
WaR' 
LaC" 

LCm:l(CaIQ) 

LC100(C.lo) 
LCS{)? (e.,,) 
LC~'l(Call:) 

MOR' (c.J01 
LC5Q'{Cok) 

<IllO' 
MOR' 
:WOR' 
MO:a
MOR' 
W01\

MO:a'" 
)IDA" 
)COR' 
MOR'" 
MOR

MOlt,' 
\fOR· 

LET 
:NOR' 
:WOR· 
HBW· 
HBM' 
HEM· 
:WO:Q.'" 
MOR' 

LCD 
Leo 

Effect AQUIRE Year 
ConcenlratlOn Reference of 

I ~.hal ..,,,hl •• h.' Number Publication 
...... v u 212863 73 

27,000 212365 " 6,570 311972 " 4,370 311972 " 100 212(53 " 1,000 212&53 63 
,o0 217183 " 12,800 311972 " 9,190 311972 " ,"0 217183 " $.O(lO J11160 ~l 

8,000 ll$164 11 
2.000 315166 S1 

4.00' lU16.6 ., 
',000 31$166 31 
B,OOO 315166 11 

136,000 212111 H 
2,200 212&6:1' 1$ 

1,lOO 2.12161 U 
'-9,000 210S03 57 
1',000 210503 $7 

< 2.3.000 2.l0$Q$ 57 
37,000 21.050& 57 

151.6 3-12123 31 
Z5US :312723 " 100 31212:3 .7 
,.~ 3Un.) n 
211 312723 ., ., :h2123 .7 
>2. n2n3" .7 

" 31'2123 .7 
'6. 312723 17 

100,000- 312756 I' 
100,000- 312756 •• 

'10 ;n2:;Q$ .. 
9,100 212;$0$ ,. 
9,100 212:503 •• n. 2J2SO$ •• nO 21250& .. 

90 212503 •• 
910 212508 •• 
"0 212505 Ii 

• 0 211j(j3 •• 01. 212503 •• 
200,000 216520 ,. 

.50,000 llc"i:'l";Z:O .. 
09-Sep-94 



CheMical Name 

I 
Species 

AluminuM lulfate (cont.) OncorhyPam. :AI.,.....~ aalubow t1Q1U,4onal.dlOn troUt; 
Oncorb1neh_lIiJkfu; Il~ tTOUl,doru.ld*(m troUt: 

OncofbyQc:Il.UJ.pw, a.m~ ~,If~ndd.Qn t~I./.~; 
Oncorh)'Dohui-.~; RidMQ'W UOUf,40ntldlOn trOUt; 

$01_", Ioo"",u., ar ..... t.,." 
s.lv~"~ (Qmb.tU;: lJrwili ~~; 
SalvaliDUi f6Jlt1D.alb: Brook.ltQtU:: 
$alvcUs!-~ rQllti~alu.. ~ ~; 
Salvd1o.1M CQatlulU: lJtoe:Ik ti'Olit; 
S-l1v-cURUi fOJitiita1ii; BrOOk ~: 

$ .. vabu..l'oetu. ... ; ~ Q:Q1#. 
SalVdiJlWl foAdD.u.~ lJ1QQk U'O'llt; 
S~ .... hm.tI~wp~ ~ 

BariUM Daphnia m_SIlI; Water flea; 
Daphnia mayta; Water flea; 

Daphnia magna: Watcr flea; 
Lemnl minor; Duck.weed; 
Myriophyllum spicatum; Water-milroili 
Myriophyllum spicatum; Watcr-milfoil; 
Myriophyllum spicatum; Water-milCoii; 
Myriopbyllum s.picatuMi water-mllCall; 

Cadmium Algae; Allae, phytoplankton, algal mil; 

Algae: Allae, phytopJ.,nklon. al,11 Mat; 
Alge; Allae. phytoplankton, al,ll mat; 

Alaie: Allie, phytoplankton. algal mat: 
Anabolia nervo .. ; QuiVer fly; 
Anedonta cYlflea, Swan mwsel; 
Anodonta cYinea: Swan mussel: 
Au:Jlus aquaticw:; Aqllaticsowbug; 
AseUus aquaticll5; AqualiesowbuJi 

Asellus aquaticus; Aquaticlowbuli 
Asellusaqllaucus; Aquaticlowbu~ 
Aselhu aquaticlli: Aqullucsowbua; 
Ascilus aquaticus; Aquatic JowbuS; 
AliellU5 aquaucus; AquaticlowbuJ; 
AscllusaquaticlU; Aquaticsowbug; 
Alielhu aquaticus; Aquatic sowbUI; 
Asellll1aquaticw; AqualicJowbug; 

AlieUus aqulticU5; AquaticsQwbu!i 
Aliellus Iquaticw; AquaticlowbuS; 
Aliellus aqualicU5; Aquaticsowbul; 
Asellus Iquaticus; Aquatic sowbug; 
Al.eillJs aquatlcus; Aquatic iowbug, 

-------
Asellus aqulticus; AqUillicsowbu!. 

AQU j(6.wkl 

Table 1(.3-3 
AQUIRE TOIicily Infor .. alioD 

Uni. -NfL 

Baseline Risk Assessment 
Operable Unit 2 

N AS Cecil Field, lacbonville, Florid 

A .. 

SO-SOMM 
SO-80MM 

'O-"MM 
FlNOIUt.LlNG, 11 WK 
U.MO.ltCMM.l3CHl 
1. lifO, ilO MM. 1>W U 
14MO,21:0WM.130G 
H:W:O.l}01ll.lol.1~ 0. 
14WONTHS.l10UM, lJQ(i 
RYBD EMBRYO ~ LARVAE 
6\'SD I!NIIl<YO - LARVAB 
BYBn BMBRYO - LARVAl! 
tt..1-10"" 

<_24H 

<- 24H 
<_ 24H 

20 COLONIES OR 40 FRONDS 

" CMAPEX 
.. CMAPEX 

oj CMAPEX 
-4 CMAPEX 

EXPO GRO PHASE 
NAWRAL COMMUNITY 
NA'IURAL COMMUNITY 
PHYTOPLANKTON 
LARVAE 

10(8.5-11.5) CM 
NR 

8-10MM 
8-10MM. 
8-10MM 
3-10MM 
1-10MM 
8-10MM 

ADULT, 9.87 MM 
ADULT, 9.87 MM 

EMBRYO, STAGE C 
EMBRYO, STAGE C 

EMBRYO,STAGE D 
EMBRYO,STAGE D 

JUVENILE, 1.60 MM 
JUVENILE, 1 60 MM 

JUVENILB. 2.3:J MM 
JUVENILE, 2.30 MM 

• 
BIposurc 

<2H 
.2H 

'.R 
<sn 
2;4" 
2.H 
24H 

2'H 
•• R 
>l5D 
WD 
WD 

~'R 

24H 

"H 
•• H 

'D 
32D 
32D 
32D 
32D 

24H 
2t0244H 

382H 
,.D 
7D 

to 12 WK 
to 12 WK 

24H 
2'H 
4811 

"H 
'OH 
96H 
96H 

"R 
96H 
96R 
96H 

'OH 
96H 
96H 
9611 

'OH 

Effecl I AQUIRE, I Ym 
Effect Concentration Refcrence of 

Lethal c 1 Sublethal I Number Publicallon 

LC,OO -'0,000 Z1tS~O •• 
LC1W 3:0,000 21-6510 •• 

)COR' .:10,000 216S2Q 00 
PRY- '" lauo 73 

U:",' •• 000 iUiUS 7S 
L('",,1 4.,4:5(] 2.161U 1. 

lIORIl '.000 l1{iUS 7S 
)tOR- $,000 2Hi1J5 1. 
LC~7 M"" ~161ll 7' 
OROIl 2" 3"12nO 17 
lJl!H • 2" ,uno J7 
MOR' 233 312720 07 
walt • .00 212100 7' 

LCsa > 530,000 215184 •• 
LCsa 410,000 2151A4 .0 

MOR- 68,000 215184 .0 

EC.soGR I 26:D0Ql 3111119 " 
ECsoBM - 103,000 212262 74 

EC.soBM - 41,200 212262 7. 

EC50GR - 113,000 212262 7. 

ECsoG R - 83,800 212262 7. 

PS8 56,200 21309S " paR 3.4 toM 0 311823 .. 
paR 29 to 4..2 311523 .. 

BMS- 100 313109 .. 
LET 9,000,000 2I0725 57 

BID· '" 213467 ,. 
PHY- 50 213-466 90 

LC50 - 11,000 312041 "I LC50 - 13,000 312041 " LC50 - 3,600 312041 " LCSO· ',000 312041 IS 

LC50 - 60 31204J " LCSO - 00 312041 " LC50 I poD 311953 " LCSO 600 311953 .. 
LC50 2,000 311953 " LCSO 1.750 311953 .. 
LCSO 2.0 311953 .. 
LCSO 300 311953 .. 
LCSO 150 311953 .0 
LC50 170 311953 .. 
LC50 170 311953 " LCSO 175 311953 " -



Chemical Name 

I 
Species 

Cadmium (cant.) AleJlus aquaticUli Aquaticlowbu,;; 
AseJlUJ aquatlcw: Aquatlc.owbug; 
AseliWi aquat1cw; AquadCliowbug; 
Asellus aquatit;UI; Aqualic.owbug; 
Asellll.i aquatlcw; Aquatlclowbug; 

AseUus aquaticwi Aquatjclowbu';i 
Astal:UI ut&l;US; European crayfbh; 
AltacUi utacw; Buropean crayfuh; 

Bacti5 rhodani; Mayfly; 
Bae(.ir; rhodani; Mayfly; 

Bact. rhodani; Mayfly; 
Bae(.ir; rhodani; Mayfly, 

Bac:tis rhodilni; Mayfly. 
Bact. rhodani, Mayfly; 

Bnchlonus calycl11oru; ROlifer; 
Carauiw .. uat.4S; GllldIuh, 
Ceriodaphnia retlculata; Water flea; 

ChUll*l"IiIiI::~Uii;.Sn .. kc-bctd ~Ubh;. 
Clwui. P"!Ic:(.M-u.; Sn.~-h~t4 ~U:bh;. 
Cblnu. p'unct.tus; Snat.e-bcad catns.h;-
Chironomidae; Midse family; 
Cbironomw plumo51U; Mid,;e; 
Chironamw plumo.us; Midge; 
Chironomw plumolw; Mid,;e; 
Chlronomus plunlosw; Mid,ge; 
Chironomw plumosw, Mid8ei 
Chironamus plumolus; MidSe; 
ehironomw plumoJus; Midge; 
Cbinmomw plumo.us; Midge; 
Chironomw plumosw; Midge; 
Chironomw plumosw; Mid,;e; 
Chironomw plumosw; Midge; 

ehironomw p!umo5us; Mid8e; 
eh!ronomw plumolus: Mid,ge; 

Chironamw ripariul; MidBC; 
ehironomw riparius; Midge: 
Chironomw ripanw; Mid,;e; 
Chironomw riparius; Midge; 
Chironomw rip anus; MJd,;e; 
ehironomw riparius; Midge; 

Chironomw riparius; Midle; 
Chironomw riparius; Midge; 
Chironornui riparius, Midge; 
Chironornui riparius, Midge; 
ChlronOnlU) riparius, MiJ&e, 

Chironomw rlEariu1!- Mid!e, 

AQU TOX6.wkl 

Table K.3-3 
AQUIRE Toxicity Iaformalioa 

Unill -1I-&fL 

Baseline Ri.:;k Msessment 
Open,ble Unil 2 

NAS Cecil Field.liicksonville, Florid 

Age 

lUVBNILE. 3.52 MM 
JUVENILE, 3.:52 MM 
JUVENILE, 30 D, 1.35 MM 
JUVENILE, 30 D, 1.3l MM 

JUVENILE, :5.92 MM 
lUVENILE. 5,92 MM 
8-10 CM 
!-10eM 

!-10MM 
3-10MM 

6-lOMM 
1-10MM 
S-10MM 
8-10MM 

NEONATE 
S.O~2:0.9:G 

<4H 
FINGERLING 
JlUII'GBRUNG 
FlNOBllUNG 
LARVAE 
LARVA-STATE L1 
LARVA-STATE L2 
LARVA-STATE L2 

LARVA-STATE L2 
LARVA-STATE L2 

LARVA-STATE L3 
LARVA-STATE L3 

LARVA-STATBL3 
LARVA-STATE L3 

LARVA-STATE Lo4 
LARVA-STATE L4 
LARVA-STATE L4 
LARVA-STATE L4 
1O-12MM 
10-12MM 

10-12MM 
10-12MM 

EGGS 
EGGS 

EGOS 
EGGS 
LARVA-STATE L1 
LARVA-STATE L2 

LARVA-STATE L2 
LARVA-STATE L2 

2 

. 
I &po,"" I 

96H 
96H 
96H 
96H 
96H 
96H 

2WK 
to 10WK 

24H 
24 H 
4311 
4.H 
.6H 
.6H 
24H 
14D 
4'H 
1>D 
~~H 

9~H 

12MO 
24H 
24H 
4.H 
72H 
.6H 
24H 
4IH 
72H 
.6H 
24H 
4.H 
72H 
.6H 
24H 

4'H 
.6H 
.6H 

7to96H 
7to96H 
...:;_24 H 
<_24H 

24-11 

2<H 
.8H 
7211 

1 Eft'ecl AQUIRE Year 
Effect Concc:ntnuon Reference or 

Lethal Sublethal Number Publication 

Le50 23() 311953 " LClO 320 311953 " LC50 " '311953 .. 
LesO 80 3119:53 " LC50 450 311953 86 

LC50 540 3119:53 " BNZ· 2 210376 ., 
HIS , 210376 91 

LCSO· 90,000 312041 " LClO· 9l,ooo 312041 ., 
LC:50· 2,200 312041 " Le50· 4,000 312041 " LCSO· '0 312041 " LC50· 70 312041 " Le50 1,300 219335 .1 
HEW: • .. , 310-471 .. 

LCSO 66 311131 .4 
GRO' ,,soo 313113 .. 

LCso ~",9-iQ 31Jl7~ .. 
Lela 11"'00 313113 •• 
POP 7.6 213176 .. 

LC5Q 21,.530 215356 •• 
LC50 32,000 21:5356 •• 
Le:50 32,000 215356 " LCjO 32,000 215356 •• 
LC50 32,000 215356 •• 
LC:50 32,000 215356 •• 
LnO 32,000 215356 •• 
LC:50 32,000 215356 89 
LClO 32,000 21j356 " LC:50 32,000 215356 " Le:50 32,000 21:5356 " LC50 32,000 215356 " LC50 32,000 215356 •• 

LC50· 200,000 312041 " LC50· 200,000 312041 " LClO· 200,000 312041 " Le50· 300,000 312041 " MOR· 1,000 2153$6 89 
MOR· 1,000 21:53:56 " MOR'" 10,000 21:53...% " MOR" 3,200 215356 " LC50 53,610 215356 89 

Le50 10,000 21:5356 89 

LCSO 10,000 215356 " LCSO 7,690 215356 8. 

09-Sep-94 



Chemical Name 

I 
Species 

Cadmium (conL) Chironcmus rlparlw: Widle; 
ChironamUl rlparlw; .. idle; 

CbironOO1UJ rlpariw; Widle; 
Cbironomus rlpuiw; Wid,c, 
ChironamUJ riparlwi Millie; 
ChirOD(D.UI riparlw: :W:1d~e: 
Cbironamw rlparlw: Widle; 
Cbironamw ripariw; Midle; 
Chlronamw rlp&rlw: MId,c; 
Chironomus I.cntans; MidF; 

ChironCDus tentans; Midae; 
Chironomw tentaru; MidSC; 

Chironomus tentans; Midle; 
Chironamw tentallJ; Mid&C; 
ChltoncmlU tentaos; Midle; 
Chlfonomus tenlaos; YidAe: 

Chironomus tentans; MidAC; 
Chironamw tenlaw; Yidle; 

Chironomus tentaw; Midlei 
Chironcmw tenlaru; MidKe: 

Chironamus tentans, Midle; 
Chironomus tenlans; M1dle; 
Chironomus thummi; Mid.e; 
Cypril)ldac; Nlnnaw, ca~ ramil,,; 

CWdnld.~: Ml,Q.ww. ~.rp r-m.llr. 
C)tprinldK> Winn"w. ~ r.naily. 
cyprinl4~; JillnDQW, coatp ,.mUy; 
Cyprllildac, Mlnno., carp ramily. 
Cyprinidae; Minnow, carp family; 

cmM.ld~; MlnnQw. c;acp 1)m.llJ; 
Cypris subJlobosa; Oslracod; 
cypris lubglobosa; Ostracod; 

Cypru subr.lobo5a; Oltracod; 
Cypris lubpobosa; Onracod: 
Dapbnia lumholzi; Water flea: 
Daphnia lumbolzi; Willer flea; 
Daphnia lumholzi; Water flea; 
Oaphnlalul1l.holzi: Willer flea; 
Daphnia magna; Water flea; 
Daphnia magna; Waler flea; 
Daphnia magna; Water fle .. ; 
Daphnia maKn.; Waler flea: 
Daphnia malna; Water flea; 
Daphnia magna; Water flea: 
Daphma mllKna, Waler fle .. ; 

DIJl:!!.-~l~ rna!n.; Water flea; 

AQL X6.wkl 

Table 11:.3-3 
AQUIRE TOIicity Inform.ation 

UBi. -HiL 

Baseline Risk Ancssment 
Operable Unil2 

NAS cecil Field. Jacksonville, Florida 

I 
A., 

LARVA-STATE L2 
LARVA-STATE L3 

LARVA-STATE L3 

LARVA-STATE L3 
LARVA-STATE L3 
LARVA-STATE L4 

LARVA-STATE L-4 
LARVA-STATE L4 

LARVA-STATE L4 
LARVA-STATE L1 

LARVA-STATE L2 
LARVA -STATE L2 

LARVA-STATE L2 
LARVA-STATE L2 
LARVA-STATE L3 
LARVA-STATE L3 

LARVA-STATE L3 
LARVA-STATE L3 

LARVA-STATE L4 
LARVA-STATE L4 
LARVA-STATE L4 
LARVA-STATE L4 

LARVAE 
lStJ~lll~ 

lSU¥MSft 
1SUMl4ER 
lSUMMBR 
1SUMMBR 
lSUN:ME~ 

2 Sl1.MMll"'S 
NR 
NR 
N'" 
NR 
NR 
NR 
NR 
NR 
<: 24 II 
<: 24H 

<: 24H 
< 24H 

<: 24 H 
<: 24 H 

.;: 24H 
<: 24H 

3 

I Expo,",' I Effect 

.6H Lela 
248 LeSO 
4IH LeSa 
72H LeSa 
.68 LeSa 
2.H Lela 
.8H Le5a 
728 Le50 

9611 LeSa 

24H LCSO 

2.8 LCSO 
.8H LCSO 
72H LCSO 
.6H LCSO 

2.H LCSO 
.8H LC50 

72H LC50 
.68 LCSO 
2. H LC50 
.8H LCSO 

72H LC50 
.68 LC50 
70 LET 

14H LET-
33H LBT" 

;5",63D LBT-

1""0 LE,1 "! 

1D MOll' 
'Ul LBT" 
"H L.BT -
12H LCSO 

2'H LC50 

4IH LCSO 

.68 LCSO 
12H Le50 

24H LCSO 
.8H Lesa 
.6H LCSO 
,.0 LeSO 
140 REP -
210 ORO .. 

21D LC50 
210 LET 
210 MOR-
210 MOR-

210 MaR'" 

I 
Effecl AQUIRB Year 

I Concentration Rdc:rcnce or 
Lethal Sublethal Nwnber Publicuion 

",320 215356 " 32,000 211356 8. 
32,000 215356 •• 
H,2l0 215356 8 • 
1,360 . 215356 19 

10,000 215356 89 
10,000 215356 " 10,000 215356 8. 

6,610 215356 •• 
11,990 215356 8. 

440 21S356 " 210 215356 8. 
130 21S356 8. 

10 215356 8. 
10,000 21S356 8. 
2,370 2153:56 8. 

730 215356 " '80 215356 8. 
10,000 21:5356 •• 
2,700 215356 I. 
1,930 215356 89 
1,410 215356 8' 

1:50,000 210725 " 50,000 2I(]72S $7 

30,000 21072S" H 
15,000 210725 '7 
20.000 2l0ns 57i 
13,000 21072' $7' 

».000 21D1:2$ 5' 
'2$,@O 2)Q71s $1 
12,660 31236S .. 
6,911 312365 .. 
3,020 31236:5 .. 
687 .. 312365 .. 
2,32S 312365 .. 
1,585 312365 II 

618,6 312365 .. 
" 312365 II 

24 31058.9 85 
3Z 310589 85 

0.32 I 310589 85 
14 310SA9 85 

'.6 310589 85 
1,0 310.589 85 
1.8 310589 85

1 3.2 310S89 85 

J9-Seo-94 



Table ~.3-3 
AQUIRE TOIicity Informalion 

Unia ... HfL 

Due line Ruk AJSessmen~ 

Operable Unit 2 
NItS Cecil Field, Jacluonvl\le, Florida 

Effect Year 
Chemical NaMe SPecies AI' Effect Concentration of 

Lelh.al Sub\elhll\ Publlci-tion 
Cadmium (cont.) Daphnia mapa; Water flea; < 24H 21D REP" 3.2 310539 " Daphnia maID-a; Water flea; < 24H 4SH LCSO 111 3111S1 " Daphnia magna; Water flea; <_24H •• H LCSO 24 310929 .. 

Daphnia magna; Water flea; <_24H .aH LCSO 33 310929 a. 
Daphnia mapa; Water flea; <- 24H 4IH LCSO 36 :H0929 a. 
Daphnia mapa; Water flea; <_ 24H 4IH LC50 40 310929 .. 
Daphnia maana; Water flea; <,. 24H .aH LC50 62 310929 " Daphnia mapa; Water flea; <-24H 4IH LC50 36 310929 .. 
Daphnia mapa; Water flea; NR 2ID LET 5.0 312770 17 
Daphnia magna; Water flea; NR 21D MOR'" 0.5 312710 17 
Daphnia mapa; Water flea; NR 2aD MOR- 1.0 312710 17 
Daphnia mapa; Water flu; NR ,WK MOR· 22.9 210772 " Daphnia magna; Water fie., NR ,WK MOR· 7.73 210712 " Daphnia magna; Water flea; NR ,WK REP .. 1.86 210772 " Daphnia pula; Water flca; < 24H .aH LCSO " 31111H a. 
DUJClia tiIVina; Turbcllarlan, flanrorm; NR 96H LCSO 2,2S0 218709 14 
Epbtmcrclla ignita; Mayfly; 8-10MM 24H LCSO .. 54,000 312041 " Epbemere lIa iJnita; Mayfly; 8-10MM 24H LC50 .. 151,00{] 312041 " Ephtmerella 19n1ta; Mayfly; 1I-10MM 4IH LC.sO .. 111,000 312041 " EpbemereUa ianila; Mayfly; 8-10 MY •• H LC50 .. 19,000 312041 " EphemereUa ilnita; Wayfly; 8-IOMM 96H Lc.sO" 12,000 312041 " Epbemerella ilnita; Mayfly; I-I0MM 96H LC:SO· 1:3,000 312041 85 
Ombwl. dtlniil ~osquitof.h. NR .OH WOll· 6,100 313093 II 
G&nI~arw: f ... et.t~;Scud; D~l WI( OWl< oao- 1,"" 210172 •• 
G.ulUl~ faAcl.tlut; Scud; 0-1 WK. o Wit GRO· 3.4-2 210772 .. 
Gamm.fI .. f .. ~t1D; -&:!ud:; O~1 Wit 6WK "OR'" 1.49 2101]1 " Q"rnmf.l'\l4 fM~m.: ~u4; O-l WK • WI< ~OR' a,23 Z-lQTl~ <. 
Gammarus lli:lwtrl$~ S(:\l.d; NR .OH 1.-<:::$0- "".1 l.l3Q$~ •• 
Oam,~arus pules; $cud; i~12."M: .. " LCSD- 1.300 312041 " O"rnm.n» pul", Sew; ~~1ZMl4 "H LCSO - 1.«11) '12041 OS 
GllIlmarui pu.la; Seud: iJ~1i"W .. " LCSO' .00 312041 ., 
Ol.DlmarUJ- pules, $cud; '-In'W .. " t.CSO - .00 312041 " Oammlrat pulw, -&:!~; I-12M" .6H LC$O· 20 ~12041 15 
GanlluU1JI; pula; ScLld: 3-12MM :9IsH Lela" ,. 312041 J5 
o-~mJ.(1.l$ r~~li; $(;11.4. NR 1D Lex 4QO :4lO'n:5 n 
H«eropncUlteI lOBiliI; Iildian -caIC.h; 10G lto60D BNZ" '00 310049 '" Heuaenia ri!ida; M.ayny;. YEARLING,NYMPHS.24MM 96H LCSO 6,200 212091 ao 
HYf,l¢U. 1',Zt~: Scud; O-lWK 6WK ORO' 2,2"- :2.10712. " HyalcUa .nee.; Soud; 0-1 Wit 6WK MOR~ 0.57 210772 " Hya1ella aueea; Scud; D-l w~ 6WK MOR" o~n 210112 .. 
HydrodicLyon reticuhltum; Green algae; NR 1 L0115SH 8MS 100 to 10()Q 213348 8. 
Hydrop'yche I.nAU5Lipennls; Cllddistly; 1O-15MM 24H LC50 - 200,000 312041 " Hydropsyche anguslipennls; Caddisfly;. 10-15 MM 4SH LC~O • 200.000 312041 " Hydropsyche anguslipentili; CaddlStly; 10-15MM 96H LC.sO· 520,000 312041 " 

I 
Hydrupiyche angustipenr,is, C~ddistly; lO-ISMM 96H LC50· 200,000 312041 " ~""'I!,1<US J/.c.blllo$~.~ ar(lwn bullh~.ct, NR 24H TllL" !O 3l31l3 ., 

AQU TOX6.wkl 4 09-Sep-94 



Chemical N lime I species 

Cadmium (cont.) Invertebrate.: InWlrtebrates; 
Invertebratei-; Invertebrate.; 

Invcrtcbraw; InvcrtebraLc.; 
LamcllidCDJ mllpnalb:; .MiMlcl; 

Lamcllidcns mars!nalil; WUllci; 
LamcUidcns mar&!nalis; M~.cl; 

LamCillidcnI marpn..w.: 1olwu:l; 
LamellldclU marlin.liI; MUllcI; 
Lemna minor: Duckweed; 
IApQmbM.~iBlut .. llI; 
Y!pOIll.l$ tu~),~i BMllU~ 
UpDmii .lll.urooblNt; BmQ,Ut. 
Umnodrilus hoffineistcri; O!i&ochaetc: 
Limnodrilw hoffrneisterl: OUgochaetc; 
Limnodrilus hofftneisteri: Oligochaele; 
Limnodrilus hoffmeisleri; Olisochaetc; 

Limnodriius boffmeuteri: Ollgocbaete; 
Limnodrllw hoffmeisteri; OJisochaete; 
Loph'1l0della CllftCri: Bryozoa; 
Macrobnchiurn hcndersodayan~si Prawn; 
}(oronc-Q;UI.ilir.. Striped tJau; 
No~ .uat:ilil:, SlnpC14 lJaw'f 
Moro1l.t uutillit Slriplbd .... :-
Myriophyllum Ipicatum; Water-milfoll; 
Mynophyllum spicatum; Waler-milfoil; 
Myriophyllum spicatum, Water-milfoil; 
Myriophyllum spiclilum; Water-miifoil; 

N"Q(ltD.khcIUUi barbalui'», Stone- J..o:t;IllI; 
No~lJon\lS..til}S-Olew:u; Goldcnihincr: 

No"",ilQAlP ~rJW.l4:\,I~ ~n $1dM« 
Notrml~tl.Ui (It)'lOlcuc.u.; Golien sb.W::r; 
Notqi,ODYI C:l;ylOk~~ Gold_n shiner;: 

N(>Ufttip:IUUI ef)'IOkUQ.U.;Goki~Q~f~ 

OnoorbynchUl.lllYIr.1u; lhJtlbow tro,\lC,donaldllJn ~rou1; 

On~fJJ.rt1row IlYIdui; R.mbow U'QlJ.t.4Dn~"QJJ. tl'Q\I.~; 
OnCllrbynllll1l' Q.J"'*: R.mbQw trout,donaldlion IN),U; 
Oncor~}'Jleh~ m.yII'::iss. Rainbow trout,donald,,,n trou1; 

OnCl;lfbyn~h),IJ OJJk#I: R"inbow U'Q'I,!t,4QnJldttm tmtH: 
OnCIJrhyni:htJI.l».J~: Rainbow tiQut,d.ontldion trout; 
Oncorhynchus. m.ylr:iss; Rainbow trout, donald'"n trout; 

Qli:dQrh.)'llchUi a)'tlu; Rambow tI'Ql,l.t,donllldlon trout; 
Oncorhyni:hUl llIJUI$; Rllinbow .trout.d.onaldson trout; 
On(,:Q .. hyncll~ myi:i,u: R.mPotV lwm,-don,ldll\ln l:rQu~: 
OnoorbynchUllll)'kfu; R"""lX!~ ttQl,l.t, donaldson tunn; 
Ollcorh"m:hw 1lI)'k.iui Rainbow trou.t,danaldJ[m trout; 

O{l.cochmc.f1,,- m:r:t.i!i$: R.m~w tJ,'p\l-hdl){l."ld5Iln trQU\; 

AQU '::6.wkl 

Tabl.I>.3-3 
AQUIRB Toxicity Inform.atioa 

UBili "".r/L 

BllScline Rist Assessment 
Opcrablc Unit 2 

NAS Cecil Field. Jacksonville, Florid 

A,e 

. 

CLADOCERA, COPEPODA. ROTIFERA 
ZOOPLANKTON 

ZOOPLANKTON 
5.0-6.0 eM 

5.0-6.0 eM 

5.0-6.0 eM 

7CM 
NR 
20 COLONIES OR 40 FRONDS 

NR 
Nil 
NR 
3O--40MM 
3O--40MM 
30-40MM 
3O--40MM 

3O--40MM 
3O--40MM 
ANCENSTRULAE 2-3 DAYS 
NR 
1.I.IIV"a.llI 
LA,l\VAa,~ WK 
LARVAE.7D 
-4CMAPEX 
-4 CMAPEX 
4CMAPEX 
-4 CMAPEX 
1-21(J-
I.1ItJl..T.10-"")<>( 
ADULT, 7Q.~90}.Q( 
ADULT~ 70-go WM 
Nil. 

Nil 
lSUMMBR. 
lSUlIMBR 
lSUMMElt 
lSUMMHR 

l SlJll'lMelt 
tSUMMER 
:2SUMNBRS 

36-1026 
3750 
$1$0 
S,QCM,2.1 G 
$.OCM.21 G 
$.OCM.;i,l G 

5 

Ezpo$ure 

2WK 
140 
140 

1 to30D 
11030D 

.. H 

4.2 to 11.3 H 
.OH 

40 

1<0 

'.H 
.... 0 
24H 
24H 
41H 
41H 

.OH 

.OH 

96H 
96H 

llO.s~.Q: 

l\l()M 
210 !:iOS: 

320 
320 

320 
320 

2SWI< 

un 
~H 

.OM 

.. n 

.6H 

taM 
ltM 
30M 
00 

70 
17M 

S.92D 
2SWl{ 
118D 

'0 
100 
UM 
4.H 

I 
Effect AQUIRE'i You 

Effect ConCCll[tltlOn Reference of 
Lethal ~ Sublethal Nwnber Publicauon 

POP· 3 3112:56 " BMS· 1 312800 17 
BMS· 3 312I'llQ 17 

GRD 500 to 20()O 213~6 91 
DC 500 to 20GO 213776 91 

LCSD 10,000 213776 91 
PRY" SOD to 2000 213311 I. 

LC50 10,000 213311 I. 
ECSOGR 200 311789 .. 

PMY 1 to 100 212101 Ii 
lINZ· I "l13Q21 .. 

LaT 5,000 21:2143 13 
LC50 - 20,000 312041 IS 
LCSO· 2-4,000 312041 IS 
LCSO· 6,-400 312041 15 

LCSO· 6,800 312041 IS 
LCSO· 2,-400 312041 IS 
LC50· 2,900 312041 " LCSO 150 216703 10 

DC· 34 311545 14 
i(QR 1 1020 :n0625 OS 

LC'O • 310o,Z$ .. 
},fOR .1"10150 310625 IS 

ECSOBM· 14,600 212262 7. 

BC50BM - 1,400 212262 74 
ECSOOR· 20,800 212262 74 

BCSOOR - 809,000 212262 74 

BIO 3 21924l \l() 
JlN7. • 1,350 312205 17 

1111 .... 1,350 3!lAOS J7 
LC.$G 3,]50 31220S 37 

III'IZ' 100 2.1:3021 .. 
>MY J~"OtQ 2400 212107 II 

LBT- 10,000 2107105 57 
un- ~.OQO ~1012S ~7 
LEl' *- 7.000 210725 >7, 
LET· 4,000 2Ions 571 

MOR· 3',000 2.WnS n 
LET .. 5,000 210125 57 
Urr- &,000 210725 57 

BIQ , 2l92H \l() 
PllY'" 3.' 310404 .. 
PHY· M JlO-.o4 H 
LCS(l ? 5 2192"" n 
LCSO'1 4.20Q 21~2AS 13 
Le5a? • 219;l4$ n 
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Chemical Name 

I 
Species 

Cadmium (cont.) ()ncorb.yn~~, .~'" ltOut.d:onaldson trou~; 
Olkrorbync:lwi. ~ It~ tt£J1lt,danald$on trotJl; 
OnP(lr~~, RaintilQw U'Ql.I.t,4QnAldtc:m trotH: 
()ncorbynch:la Dl1kia1; Illln.bQw trout,40naldlOD troUl; 
Q~r~eh. m,'-" .~ trotlt,dona1cboD troul, 

Q~r~1,JJ ayUu;; ~m.~uw~,d:Qn~'Q» t<m~l. 
OnerJrh~m)*kiii. Ra1DlKI!w llmIt.4onallhon trout: 
Onoorhyneb,ul ~,kiq; ~~ tmqt.-I1o~aldIOI1 trout; 
ODQ(lrb)'nchUi ,ayklsl; R..~ trouJo.-40D,t,ldIOD trout; 
OntQr'hyru:bUf m.)'tift: Raltibaw ~ut:.4ondfhoil trout; 

O~rb)'J)1flua m."tlM; :a~ tw\U.4:o.,..wwa m)\ll; 
OtlQtltb}tnml»- ia):kUJI; R~ U"Glit.4OnIWbDn ttotu: 
0rWu tatipesi )lGd:aka, hiah~)'CI; 
OIN! .. l.fjp.~ N~ •• ~ tdib.-""",,;, 
PeclinaLeUamaJllifica; Bryozoa; 
PhYla fantinalis; Bladder snail; 
Phyu fonlin.li5; Bladder mail; 
Physa fontinalis; Bladder snail; 

Phyu fontin.lil; Bladder snail; 
Phyu. fontin.lb; Bladder snail: 

PhYla Continali.; Bladder snail; 
Phyu IYrina; Pouch Inail: 
Phyu lYTinaj Pouch snaili 
Physa gyrin.; Poueh sn.U; 

PhYla IYrina; Pouch Inail; 
PhYla gyrina; Pouch snall; 
Phyu grina; Pouch Inail; 
Physa Byrina; Pouch Inail; 

Pimcphales promc1u; Fathead l=IIUuw.., 
r:lm"pb..J. PtQQI,~";'I'.~W miJmqw.. 
Plumatella emafj~inala; Bryozoan; 
POIyt:elis tenuis; TUrbe\larian; 

Polycelli tenuis; Turbellarian; 
Polycclis tenuil; TurbeUarian; 
Polycc;fu tenuil; Turbellarian; 
Polycelis ~nuis; TurbeUarian; 
Polycelis tenuis; Turbellarian; 
Potmlogeton crisPw.; Curled pondweed; 
Proclmbarus clarku; Red swamp crayfilh; 
ProcambarUJ. clarkli; Red swamp crayfish; 
Procambaru.s clarkll; Red swamp crayfish; 
SalvellnUJ rontinlll~; Brook troUt; 

SI!ilYO~m fQ.ntIQ,liJ; BfOO~ tWU~: 
Salvelinru. fQ~tin.~u: lJmok; ~O\)t; 
Salvehnus rOl'uinaliJ; Brook u-aut; 

S~I ... ctm\U rontl~alil:: arOO.!!: lro\.m 

AQU _ TOX6.wkl 

Table IL3-3 
AQUIRE TOIicity Information 

UBi .. "" I&tJL 

Baseline Risk. Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

I 
A,. 

5.-GCld,2,10 
S.1CM,1.1"o 
5,7 CM.l.1 0-
S.7 Clof..3,l-O 
FilY,3CM 
Jlln.'.3CM 
FRY.SCW 
Fa.-V.:3. eM 
Nl\ 
NR 
I'll< 
Nl\ 
goo 

~BI<TILlZaD OOOS 
ANCENSTRULAE2-3 DAYS 
lO-12MM 

lO-12MM 
lO-12MM 

]O-12MM 
lO-12MM 

10-12MM 
ADULT 
ADULT 
ADULT 
ADULT 
ADULT 

JUVENILE 
JUVENILE 

Nll. 
NR 
ANCBNSTRULAE 2-3 DAYS 
10-12MM 
10-12MM 
)O-12MM 

10-12MM 
10-12MM 
10-12MM 
NR 
ADULTINTERMOLT 
ADULT INTERMOLT, 19.5-30.20 
ADULT,INTERMOLT 
1 SUMMER 

1 SUMNER 
lSUMMBR 
ISUMMBR 
1 SUMMER 

6 

I ExpO'U"1 
96H 
10D 

'~H 
43H 

4'1l 
<oR 
<&H .... 

UWQ 
2 .. 0 

• '"'0 
1D 
NR 

lWK 
96H 
2411 

24H 
"H 
4'H 
.8H 
96H 

228 H 
24H 

4ta60H 

4. H 
90H 
4.H 
90R 
.. It 
<all 
90H 
24" 
24H 

"H 
4'H 
90H 
90H 
NR 

Lo 30D 

1 to96H 
96H 
26H 

4+42D 
41H 

55" 
'D 

I 
Effect AQUlRE Year 

Effect Concentution Rererence of 

I Lethlll I Sublethal Nwuber Publicition 
LC!iO? 6 21924S 73 
LelO1 1 21924:5- 13 
LCSO, 1 U ... ~ 13 
LC!iO? 1 Zl~24S 10 

Lcso 'SO 110459 00 

LcSO 3.691l ;U0459 00 
LCSO 071 :210459 '0 
LcSO 91 210459 00 

Qla • 313110 .. 
MOR 18 to 54 ~12383 53 

BIO • 3113S~ 33 
MOR· lto 10 l-lOlU ~, 

HAT 30 to 10000 2.13213 I. 
AIIN" 10 Jlasso 34 

Lesa 700 216703 .0 
Lesa .. 4,200 312041 OS 
LeSao. 4,400 312041 OS 
LGSO .. 1,800 312041 OS 
LeW· 2,100 312041 OS 
LelO· sa 312041 " Le,SO· 80 312041 OS 
LCSO? .3D 212021 76 
Lela? 7.600 212021 7. 

REP 1800 to 10000 212021 76 
LeSa 1 04,250 212021 76 
LCSO? 1,:370 212021 76 
LC50? 090 212021 70 
LCSO? 410 212021 70 
altt" 213021 I. 
2NZ" ,. laWl U 

LCSO 1,090 216703 SO 
LCSO· 130,000 312041 85 

LCSO - 270,000 312041 85 
LC50· 100,000 312041 85 
LC50· 125,000 312041 85 
LC!iO a 14,000 312041 85 

LC50 - 30,000 312041 85 
PSB· 1,000 217552 77 

BIO 100 212572 " BIO • 10,000 215112 OJ 

BNZ - 100 312701 87 
LE'I' • 2S,oaO 210125 51 

LET- $,000 2l0nS 57 
LET' 10,000 210725 " LET" a,ooo :n0725 57 

MOR- ~.ooo :nons 57 

09-Sep-94 



Chemical Name Speeies 

Cadmium (COnl.) S.lv~ ft)l..~;~ UQut: 
SalvtU.n.u.. loii&:~: ~ tro\U; 
_<lJJlu< r ... Io,u,._ ..... ; 
S.IVCllil.uI foe:Unau.;lkook ~Uf: 
$aJvotm.l4If~tm"'k; ~ b'o~. 
~(u·IUnU4.C:NI~ Do" 
Selenutlum capricornutum.; GreeD 118ac; 
Scknutrum caprlcomutum; Green aJaae; 
Simocephalus vetulUJ; Water flel; 
Spirodela polyrhiza; LUIC duckwced; 
Spirodela pol~hiza; Larlc duckwced; 
lUapia DlOSJt.mbk:a; l(oJMll,biq.ue w'P.ill:; 
TUapi. moulID bH=.ao !lfQ~triq.U4 tilapia;. 
TnbolQ4QJ). b"~u. ,f.ap~ b-,rKl+ 
'l'tlbolodou: h~mii; lap __ blttbd; 
TubifCJ: tubi~.I; TubificJd worm; 

Chromium Aedcs acgypti; Mosquito; 
Ceriodaphnia rcticulala; Water flca; 
Coi •• , ... (:1.11; Gb.nt ~\lR,llLi;. 
Call1,luclat&;. G..jg~ lQwa.mi; 
(..'yc1~5 sp·, Cyclopoid cqlepod; 
Daphnia ambiJua; Wat.er flea; 
Daphnia ambi&ua; Wlter flca; 
Daphnia Illclta; Water flca; 
Daphnil mayta; Water fica; 
Daphnia mlJlla; Water flca; 
Daphnia mayta; Water fica; 
Daphnia mapa; Water flea; 
Daphnia maana; Water flca; 
Daphnia mapa; Wllcr flu; 
Daphnia pule.l; Water flca; 
Daphnil pule.l; Water flea; 
Daphnia pulicaria; Watcr flca; 
DUlcsia dOlotoccphall; TurbeUarian, fllt'lvonn; 
Dugcsia tigrina; Turbelhlrian, flat'Nonn; 
Hydrodictyon rcLiculaIUm; Green algae; 
Lemlla minor, Duckweed; 
Lophopodclla carten; Bryozoa; 
Myriophyllum spicatum; Water- miIfoil; 
Mynophyllum spicltum; WUcr-milfoil; 
Myriophyllum Ipicuum; Watcr-mlUoil; 
Mynophyllum spicltum; Watcr-mi1foil; 
MytlU5 -vlU.~I.I5; Ctltfisb~ 
Pectinatella ffillgnifica, Bryuzoil; 
rlm~pb.~leJ p!(lrn~llJ; hm~"d Jlli~now. 

AQU "6.wkl 

Table IL3-3 
AQUIRE TOIicity InformatioD 

Uoi ... J£&fL 

Blil.5eline RtsI Aueument 
Operable Unit 2 

NAS Cectl Field.lac.k5onvillc. Florid 

I Ag_ 

15U)4W,ER 
2SUWMBltS 
4llVI,..T 
BMBRYO 
I/MBll¥O 
IIIl 
25 E3 CELISIML, LAG PHASE 
2S E3 CELlS/ML, LAG PHASE 
<: 24H 
THREE FROND COLONY 
THREE FROND COLONY 
101.59 G~19-.9 CJ.l 

'''' .q. CM. 1<1 0 
4,lCll.:Ll a 
NR 

LARVAE 
<4H 
$,2.,G-.:S'.,U eM. ADULT 
Nil 
ADULT 
12H 
12H 
12H 
12H 
12H 
24-48 HR, NEONATE 
24-48HR,NEONATE 
24-48 HR, NEONATE 
< 24H 

'" 24H 
NR 
1211 
1II-20MM 

Nil 

NR 
20 COLONIES OR 40 FRONDS 
ANCENSTRULAE, 2-3 D 
4CMAPEX 
4CMAPEX 
4 CMAPBX 
4CMAPEX 
1I0~ 100 MM, 6-lO G 
ANCBNSTRULAE, 2-3 D 
40-CiSMM 

7 

. 
I Expo,"" I 

7.H 
S.UO 
~D 

Nil 
Nil 

191Ql) 

.. H 
43H 

41H 
140 

140 
JO .. .fD 

lOb Wi( 

<UI 
96H 
70 

4311 

4.H 

2.H 
2-f:O 96 lJ 

41H 

72H 
72H 
72H 
72H 
72H 
21 D 
210 
210 

40H 
4011 

96H 
72H 

111 
•• H 

1t0168H 
40 

,.H 
320 

320 
32D 

32D 

96H 
9611 
43H 

Effect I AQUlRE, I You Erfecl ConcentratIOn Reference o[ 
LCthal lii~lc:thal L Numbcr Pubhcalion. 

LBTII!- 0_ 2101lS >7 un· lS,OOO 21072$ S1 
:Sl'lt • ,.(j tG 60- ,nUll •• GIlQ.'I 0.02tQ 2000 211196 u 
HAt· 0.02 ro200(): 2l1HI6 .. 

lliO ~~QWtc ~QQ~ ~m<jQ •• PGR- 3D 213335 9" PHY· 3. 213335 9. 
LC50 24 311181 " PGIl 100 to 10000 213264 .. 
PHY 1oo to 10000 213264 .. 

HEM' 0.078.3 to 6."1$3$ 213331 .. 
fiti:,. ,., 100..000 }12792 .7 
LCJ01 $:61;\:1 100 219~$ 7> 
LCS"O? j6 to 100 11924$ 13 

LET 5,DOD 210725 57 

LCSO 12,500 313255 .. 
LCSO 4S 311181 34 

HEIIl!!! 48,000 }12..o3 17 8to- • 4.8 .. 000 312719 17 
LCSO 10,410 313255 .. 

ECsoIM 1.700 213416 76 
ECsoiM 7,100 21A4Ui 7. 
ECsoIM 65,6oo 218476 76 
ECsoiM 42,100 213416 7. 
ECSOIM 5~OO 2111416 16 
GRO· 5 2139.50 91 

MOR 5 to 15 213910 91 
RBp· C 51 213950 91 
LCso 22 311181 .. 
LCSO 4. 3111111 .4 
LCso 90,400 210394 .. 

ECsoIM 110,800 218476 7. 
BER· SO to 500 310581 91 

LCSO 2,220 218709 74 
BMS 100 to 10000 213343 19 

ECsoGR 3.5,0(JQ 311739 •• LCSO 1,560 216703 I. 
ECsoBM • 14,600 212262 74 
ECsoBM • 9,900 212262 74 
ECSOGR- 24,400 212262 74 
EC5(PR· 26,000 212262 74 

LCSO'l 200,000 3157113 ., 
LCSO 1,440 216703 $1', 
I;C1O .$"4,000 2l0&37 " -

.J9~Seo-94 



Chemical Name I Species 

Chromium (cont.) Plm.cphaleJ. PlOlileJMj ~ minnow; 
P1mtphala:'p~...w~'*1hcad minnow;. 

..w4Pb"p~ ... ~h~.a~ 
Plumatella cmarJinata; BryozolJl; 

Simoeephalw vetulw; Water flea; 

Cobalt An.bohl ncrvos:a; Quiver fly. 
Chironomw Lhummi; 14idae; 

Cyprinidae: Mintl.(lw~ "UP r--.iI:r. 
C)prln14u; M"lrtDiJW, ¢Up 00ii11)'; 
Cftlrlmd"':i JiliMQIII;. ~ r.mUn 
CyptUUdil.e-: Wi.nnow, c;trp r .... Ur. 
Cyprinl4 .. ; Ojl""" ... ""'1' ( ... 11" 
C)'pdnld.e, M1nn!:)w,4Mp l)aUy, 
CWrlnid:ae; MlnDow, UtI' family. 
C)'pnnWJC; Wlnrmw, caJP faQl,Uy. 
CypdnidlUlj Ilinn~, 4atp r.mlJy, 
O.mmuus r0e5c:1i; Scud; 

Ol)tQfb~bW uykJ$a:; R,IJinbqwuQ\'II,tlQ:n.w'~n ttotm 
Oncorb~:IU)'bu; llalu~w1.tQut.doD:a.ld~n tro\l£; 
OnrorhynehUl mJld"; Il~ trout, don~I"n troui, 

OnwfhJnr;;b.,- WY~l R,IJin,1)Qw l,.r~t~clcm.w'(In tmtJn 
OncorhynchW m1oo; RainboW' ttoUt.-d.QlJ,aid.lon trou£; 

OlKlClrb)'nchUlfll"ki:u; lI.ainbo.t trou~, iilonaidlon trout; 

OndQfb)1K:hW myk:b:(; Rai.a~ lfQ\lt,-donlldloD t«uu: 
S.h .. cliDW: fontio..w.; &00II:_ J.tCUt:: 
S-.lvllUu."" fQt).lh~.u.; BwQt twm, 
Sahrdiaw rQ~dniJll; BroQll: U<)\lt;. 
Saivdinw; f,,~tln.u.; lImot!: trout; 

SaJv~lbuu f®linaJiI; ~ tro",. 
Saivolliiw fOlitiilJ.lli;; Btook trOUt; 

Ti.nca tinea; Tench; 
'I.1Jw. tinc.~ T~h; 
Tmca tlnct;. T~ll¢b: 

'fi.(1(;11- dnc .. : nll;(;b; 
Tine, tino; TotWh; 
Tlrj,C'. tin.ca;. 'J'cneh; 
~I tinea; Tench; 
Tubifel ~ubiti:l; Tubificid worm; 

Copper Algae; Allie, phytoplllnkton. Illlal m:at; 
Algae; Algle.phytopllnkton, lllgil mat; 

Algae; Algie, phytoph.nkton, 11!:al mat; 
AqUlllic community; Aquaticcommunity; 

L_ Bflchionu~ clllyciflOfl.li; ROLifer; 
~~hionu5 c~lyclflorus; R'?t1ter; _ 

AQU_TOX6.wkl 

Table 1C.3~3 
AQUIRE Toxicity Inform.atioD. 

UBi. -,..r/L 
Bl.I'.cline Risk Aneument 

Operable Unit 2 

N AS C~il Field. Jacksonville. Florida 

I A.o 

040-61MM 
40_6iMw 

-4iQ-'4I1MM: 
ANCENSTRULAE. 2-3 D 

<: 24" 

LARVAE 
LARVAE 

lSUMMBa 
1 SUWW.ER 

lSUMN,a8 
lSUMMBR 
t$UMMl!I< 
lSUM}CIU:\ 
lSUMMRR. 
1~MBR 

2 :SOMMERS 
NR 

lSOl,fMBR 
lSUMWaQ 
lS0),(Mij,R 

lSUMMEft 
lSOMMBR 
1 su-MMaa 
2SQli.MBRS 
1SOMMBlt 
1 SUMNER 
lSUlIMBa 
1 su,.MJl.lt 
1 SUNN.fi-R 
2S'UWMBItS 
HUMMl'I< 
l-SUMWElli 
lSUi(MBIt. 

lSVNMER 
lSUMldER 
lSUIlOfBR 
l SV),tMJ;!.I!:$ 

NR 

EXPO GRO PHASE 
PHYTOPLANKTON 
PHYTOPLANKTON 
OLIGOTROPHIC STREAM 
NEONATE 

_l'-!EONATE 

8 

I &po,"" 

.. a 
~6a 
90iH 
96a 
"a 

10 
10 

10H 
2.a 
4.':0 
43a 
4$11 
7D 
10 

1.Qan 
•• a 
1D 

14H 
2.a 
'6lt 

4,03'D 
.3a 
7D 

jOlt 
;oa 

~.'UJ 
®It 
611\ 
7!l 

15lt 
1411 
a2a 
<6lt 

(),O.o 
1D 

""* l1H 
1D 

24H 
124H 

140 
NR 

24H 

2UI 

Effect I AQUIRE I Yo" 
Effect Conccntr&t1on Reference of 

Lethal I Sublethal 1 Number Publlc:aLion 

LC", 61.000 ZlO837 7S 

LC~ 31,000 21O&!1 15 

~C'" '4l,0Q0 ll~~1 1~ 

~C50 650 216103 .0 
LC", '0 3111111 .. 
LET 400,000 210725 " LET 600,000 210nS 51 

LET· 1.000,000 2IOnS >7 
LaT'"- m.ooo 210125 57 

LI!T - 150.000 llQ72S '7 
LBT· 300,000 lIOnS >7 
ul'r- 2:OD,OIXl 210125 " MOa" 100.000 2l0nS $7 

MOR- 90,000 l1072S >1 
LET" 125,00:> 2107"15 <1 
LRT· 300,000 210125 S7 

LET I 8.000 I 210nS 51 

un· lOO,OQO ll(.l7ZS 51 
LaT"- jij,ooo 2:1.0725 57 
Un- 50,000 210ns 57 

LaT· ;3$.000 ;n072' '7 
LBT· • .0,000 21.o12.S 51 

!,fOll- "'.000 21O'lZS 57 
LBT" 50,000 2-1Qn" >1 
LST~ 100,000 210125 51 

LllT - "',900 :n072S " LIlT' SS,OOO 2-l072,. 51 
LaT- .50,000 :U0725 '7 

MO.a- 40,000 lIOnS $7 
LB1' - 50,000 21072.5 51 
LIlT" 1,OGO,O(X) 210ns S7 
LBT"- 500,000" 210725 57 
LET" 3OO,{IOO. 210725: 51 
UlT- 1'0.000 2-lD72j' 51 

:W:OR'" 115,000 210125 '7 
Urr- 200,000 2]0725 "I LIlT' 3OO,(lt)J l107Z:'I' H 

LET 400,000 210nS " 
PSE <; =1270 113095 •• 

PGR 10 to 400 311876 83 

BMS" 100 313109 " POP· 25 to 15 2H1766 " LC50 26 219385 ., 
LC50 31 2193!5 9J 
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Table 1(,3-3 
AOUIRE Toxicity Information 

U mil ... pJIL 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonv1ile, Florida 

Effect AQUIRE Yelr 

Chemical Name Sp!;[;ies A,. Concentration Reference of 
Lethal SubleLhill Number PubliclI.[ion 

Copper (cont.) Callitriche ,plat)'CUpa; Wacrophyte; NR 28D LTSO(Ca!c) 6,000 218344 " CatM$lWl auta*: G~; NR to-4WI PRY 10010-4000 1:13419 •• 
Ceriodapb.nla dubla; Water flea; ADULT <AU LCSO 110 213110 " 
Ceriodaphnia dubia; Water flea; ADULT "U LC50 127 213110 .. 
Ceriodaphnia dubia; Water flea; ADULT "U LCSO 63 213itO " Ceriodaphnia dubia; Water flea; ADULT "H LCSO 66 213110 " 
Ceriodapbnia dubia; Water flea; ADULT "U LCSO 71 213110 " Ceriodaphnl .. dubia; W .. tcr flea; ADULT <AU LCSO 7. 213110 •• 
Ceriodaphnia dubia; Water flea; FIRST INSTAR NEONATES, 2-8 H 7D MORI 1.05 to 122.05 I 213110 •• 
CeriodaphnLt. dubla; Water &a; FIRST INSTAR NEONATl3S, 2-8 H 7D REp· 1.5 I 213110 •• 
Ceriodaphnl .. dubla; Water flea; FIRST INSTAR NEONATES, 2-8 H 7D REp· 6.3 213110 •• 
Ccriodaphnil dubil; Water flea; NEONATE, <12 H. FIRST INSTAR <AH LCSO 10' 213110 •• 
Ceriodaptmia dubla; Water flea; NEONATE, <12H,FIRSTINSTAR <AU LCSO 17 213110 •• 
Ceriodaphnia dubja; WaLer flea; NEONATE, <12 H, FIRST INSTAR 4.H LC50 " 213110 •• 
Ceriodaphnia dubia; Water flea; NEONATE, <12 H, FIRST INSTAR 4'H LCSO 20 213110 " Ceriodaphnil dubi.; Water flea; NEONATE, <12 H, FIRST INSTAR 4.H LCSO 21 213110 •• 
Ceriodaphni. dubi.; Waler flea; NEONATE, <12H, FIRST INSTAR 4.H LC50 23 213110 •• 
Ceriodaphnia dubi .. ; Water flea; NEONATE, <12 H, FIRST INSTAR <AU LCSO 24 213110 •• 
Ceriodaphnia dubi.; Water flea; NEONATE, <12H,FJRSTINSTAR 4.H LC50 25 213110 " Ceriodaphni .. dubia; W .. ter fiea; NEONATE, <12 H, FIRST INSTAR 4.U LCSO 26 213110 •• 
Ceriodaphnia dubia; W.ter flea; NEONATE, <12 H,FIRST INSTAR 4.H LCSO 27 213110 •• 
Ceriodaphnia dubia; Water flet.; NEONATE, <12H,FIRSTINSTAR 4.U LCSO 2A 213110 " Ceriodapbnia dubia; Water flea; NEONATE, <12H,FIRSTINSTAR 4.U LCSO 30 213110 •• 
Ceriodaphnia dubia; Water flet.; NEONATE, <12 H, FIRST lNSTAR 4.U LCSO 31 213110 •• 
Ceriod .. phni .. dubia; Water flea; NEONATE, <12 H, FIRST INSTAR 4.U LCSO 32 213110 •• 
Ceriodaphnia dub!a; Water flet.; NEONATE, <12H,FIRSTINSTAR "U LCSO 34 213110 " Ceriodaptmia dubi .. ; Water fle .. ; NEONATE, <12 H,FIRST INSTAR 4'U LCSO 37 213110 •• 
Ceriodaphnia dubia; Water flea; NEONATE, <12H,FIRSTINSTAR 4.U LC50 38 213110 " Ceriodaphnia dubi .. ; Water flea; NBONATB, <12H,FIRSTINSTAR "U LCSO .2 213110 " Ceriodaphni. dubi.; Waler flea; NEONATE, <12 H, FIRST INSTAR 4.H LCSO 4' 213110 •• 
Ceriodaphnla dubia; Water flea; NEONATE, <12 H, FIRST INSTAR 48H LCSO " 213110 " Ceriodaphni. dubi.; Water fle.; NEONATE, <12H, FIRST INS1'AR 4811 LCSO 67 213110 •• 
Ceriodaphnia dubia; Water flea; NEONATE, <12H,FlRSTINSTAR 4.U LCSO 7A 213110 •• 
Ceriodaphnia dubi .. ; Water fle.; NEONATE, <12 H, FIRST INSTAR 4.U LCSO " 213110 •• 
Ceriodaphn!. dub.a; Water flea; NEONATE, <12 H, FIRST INSTAR 48U LesO 95 213110 •• 
Ceriodaphnia dubi .. ; Water flel; <4U 4.U LCSO 17 3111S1 .. 
Chironom!dae; Midge family; LARVAE 12MO POP 67 213176 .. 
Chironomus p!umo5us, Mid,e; LARVA-STATE L1 24U LCSO 3,160 215356 " Chironomus plumosw; Midge; LARVA-STATE L2 24 II LCSO 8,590 215356 " Chironomus plumosuJ; Mid,e; LARVA-STATE L2 <AU LCSO 3,760 21S356 •• 
Chironornus plumosus; Mid,e; LARVA-STATE L2 7211 LCSO 1,990 215356 •• 
Chironomus p!umo5us; Mid,e; LARVA-STATE L2 .6U LCSO 1,5S0 215356 " Chironomus plumosus; Mid!c; LARVA-STATE L3 24H LCSO >10000 215356 •• 
Chironomu5 plumosw, Mld,e; LARVA-STATE L3 48U LC50 2,050 2151.'56 •• 
ChironOll.lu~ plumvsw; Midge; LARVA-STATE L3 72U LClO .. 0 215356 

:: I Chironomus plumosus, Midge; LARVA-STATE L3 .6U LC50 530 215356 

AQ\ JX6.wkl 9 09-Sep-94 



Chemiclli Name Spedei 

Copper (cont.) Chlronomw plumOlUl; Wid,e; 
Chironomw phUDOSW; Wld,ej 
Chironomw plumOlw: Widge; 
Chironomw plumolus; Midle; 
Chironomus nparius; lolldge.; 

Chlronomw riparius; Mldlei 
Chironomw rlpariw; WId,e; 
Chlronomw riparius; Wid,e; 

Chironomw ripariwi Mid,e; 
ChironOhlw riparIus; Mid,e; 

Chlronomw ripariw; Mldle; 
ChironOl1lw riparius; Wille; 

Chironomus riparius; Midge; 
Chironomw riparius; Midge; 
Chironomus riparius: Midge; 
Chironomw ripariw; Midge; 
Chironomw riparius; Midge; 
ChironOOlw ripariuI; Midle; 
Chironomw riparius; Midge; 

Chironomw riparius; Mdle; 
Chironomw tentans; Midge; 
Chironomul tent.os; Midle; 
Chironomu$ lentans; Midge; 
ChironOOlul tentaos; Midge; 

Chironomw lentans; Midle; 
Chironomw tentaos; Midle; 
Chironomw tentans; Midle; 
Chironomu, tentans; Midr;e; 
Chironomw tentans; Midge; 

Chironomw ten tans; Midle; 
Chironomw lentans; Midge; 
ChlronOOlUI tentans; Midge; 

ChironOOlul tent.nsi Midle; 
Chlorella vul!aru; Green folgae; 

Cypris sub&lobolli OsLracod; 
Cypris subglobon; Ostracod; 

Cypris ,ubr;lobosl; Ostracodi 
Cypru. lubgloblna. Onncod; 
Daphnia lumholzii Wiler fiea; 
Dlphmllumholzi; Water flea; 
Daphnia lumholzi; WaLer fiea; 
Dlphmillumholzi; Water fiea; 
Daphma malna; Water flel; 
Dlphnia mlgna; Wlter flea; 
Dliphnill magna; Willer fle., 
Daphnia m .. gna; Water flell; 

AQU_TOX6.wkl 

Table K.3-3 
AQUIR.E Tm:icity Information 

Uni. - HfL 

Baseline Risk Asseument 
Operable Unil2 

NAS Cecil Field,lacDonville, Florida --. __ ._, -------

Age 

LARVA-STATE L4 
LARVA-STATE L4 
LARVA-STATE L4 

LARVA-STATE L4 
2ND INSTAR LARVAE 
2NDINSTARLARVAE 

2ND INSTAR LARVAE 
LARVA-STATE L1 

LARVA-STATBL2 
LARVA-STATE L2 
LARVA-STATE L2 
LARVA-STATE L2 

LARVA-STATE L3 
LARVA-STATE L3 

LARVA-STATE L3 
LARVA-STATE L3 
LARVA-STATE L4 
LARVA-STATE L4 
LARVA-STATE L4 
LARVA-STATE L4 

LARVA-STATE Ll 
LARVA-STATE L2 
LARVA-STATE L2 
LARVA-STATE L2 
LARVA-STATE L2 
LARVA-STATE L3 

LARVA-STATE L3 
LARVA-STATE L3 

LARVA-STATE L3 
LARVA-STATE L4 

LARVA-STATE L4 
LARVA-STATE L4 

LARVA-STATE L4 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
<: 2-4H 
<:_24H 

:> 24H 
:» 24 H 

10 

2.H LC50 
•• H LCSO 

12H LCSO 

96H LCSO 

240H LCSO 
•• H LeSO 

96H LC50 
2.H LCSO 
2.H LCSO 

"H LCSO 
12H LCSO 
96H LC50 

2'H LCSO 
•• H LC50 
12H LCSO 
96H LCSO 
2.H LCSO 
•• H LCSO 
12H LC50 
96H LCSO 
2.H LCSO 
2.H LC50 
•• H LC50 
12R LeSO 
96H LesO 
2. H Le50 
•• H LeSO 
12H LCSO 

96H LCSO 

2' H LeSO 
<lH LCSO 
12H LCSO 

90H LC50 
.D POR 

12 H LC50 
24H LC50 
•• H LCSO 
98H LCSQ 
12R LC50 
2.H LC50 
4!H LeSO 
96H LC50 
un LC50 
48 H ECSOIM (Cllc) 
411 H EC50lM (Calc) 
411 H BCSOIM (Calc) 

Effect AQUIRE Year 
Concenln.Lion Reference of 

Lethal Sublethal Number PublicI Lion 
23,600 215lS6 '9 
12,510 215356 .9 

6,260 215356 .9 
2,200 21S.356 .9 

200 21S023 91 
1,200 215023 91 

700 21S023 91 
3,400 215356 '9 
9,010 215356 .9 
3,910 215356 .9 
1,860 215356 .9 
1,270 215356 .9 

13,430 215356 .9 
4,220 215356 .9 
1,630 215356 .9 
1,260 215356 .9 
!,990 215356 .9 
2,940 215356 .9 
1,120 215356 .9 

640 21S356 .9 
2,700 21S356 .9 
7,100 21:5:156 .9 
2,-400 215356 .9 
1,350 215:156 .9 

"0 215356 " 10,100 215:156 19 
3,100 21S356 .9 

",0 215356 .9 
5>0 21S356 .9 

::>10000 215356 .9 
2,200 215356 .9 

.70 215356 .9 
310 215356 " 10 to "'00 31l!76 " 13,5!1 312365 .. 

12,200 312365 .. 
5,363 312365 .. 
277.3 312.ki5 .. 

" 312365 .. 
67.2 312365 .. 
5-4.6 312365 .. 
9.4 312365 .. 
'4 3111!1 •• 

318 310529 83 

102 310633 .4 
146 310633 .4 
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Chemical Name 

Cqapcr (oont.) 

Table &:_3-3 
AQUlllE TOJ:icity lafor .... tion 

UnJ_ -,..tL 

Baseline Risk Asseasment 
Openblc Unit 2 

NAS Cecil Field.1acksonville, Florida 

I Spccies Ag' 

Daphnia mapa; Water flea; > 24 H 
Daphnia mapa: Water flea; ;> 24 H 

Daphnia mapa; Water flea; ;> 24 H 

Daphnia magna; Water flea; > 24 H 

Dapbnia magna; Water flea; ... 24 H 
Daphnia tnaIDa, Water flea: > 24 H 

Daphnia maana; Wal.er flea: > 24 H 
Daphnia mapla; Waur flea; > 24 H 

Daphnia mapa; Water flea; NR 
DaphniapulcJ:: WaUr flea; <: 24 H 
Daphmapu!cJ:; WaUl flca; < 24 H 
Daphnia pulCJ:; Water flca; < 24 H 
Daphnia pulicaria;. Water flea; NR 
naphniapuliearia; Waterflca; NR 

Daphniapullcaria; Water flea; NR 
Daphnia puliearia; Water flea; NR 
Daphnia pulicaria; Wal.er flca; NR 
Daphnia pulicaria; Water flca; NR 
Daphnia pulicaril; Water nca; NR 
Daphnia pulicaria; Watcr flea; NR 

Daphnia puliearia; Watcr flca: NR 
Daphnia pulicaria; Water flea; NR 

Daphnia pulicariaj Water flca; NR 
Daphnia pulicaria; Water fica; NR 

Daphniapulicaria; Waternea; NR 
Daphnia pulicaria; Water flea; NR 

Daphnia pulicuil; Water flca; NR 
Dapbniapulicaria; WatcrflClj NR 
Daphnia pulicaria; Water flea; NR 
Daphnia pulicaria; Water flcaj NR 
Daphnia pulicarla; Water fIcaj NR 
Daphnia puliearia; Waler flca; NR 

DUlc,ia dorotocephala; Turbcllarian, flatwofiU; 18-20 MM 
Dugcsia tilrina; Turbcllanl.n, lluwafiUj NR 
Elodea nUllallii; WalelW"d, diwhmoll; NR 

Oamb\¥!*: .mnli; :WOlQUltQfiJ~ NR 
O-ambllfi& llffinis.; MQI'Iuuofllh; N'lt 

G.mbu.:l_ afflnlJ; M:Q~q\dto&h:i N.R 
OtmblA!a .crmu: ),CPlqultofiih.; NR 
Oammanu la!:UlriJ, Scud; APULT 
Gammams laQunru: Scud; NR 
OammarUl 'p-ul~ .... Scud; 1UVENILli, i~3 MOLT, 3",S"'M 
G.IQ.Jl)I.J'I».Pul~l:'S~~d.; .,JUVENILE. 2-, MOLT, ~-, WM 
GannnarU$ puJ~. Scud; lUVENILB. 2-~ WOLT. :J-SWW 

i Gnalhon~mut pctenli; HIe.;lric ntb; JUVENILE, 5-2.0 (i 

~ Invertebrates; Inverlebrates; MACRO-INVERTEBRATES 

AQU '(6.wkl 11 

I &pomcl Effect I 
I 

411 H ECSOIM (Calc) 
48 H EC50IM (Cak) 
48 H EC50IM (Calc) 
411 H ECSOIM (Calc) 

48 H EC50IM (Calc) 
411 H EC50IM (Calc) 
48 H ECSOIM (Calc) 
411 H ECSOIM (Calc) 

24H .. OR 

36D LET 
42D REp· 

<OH LC50 

<OH LCSO 

<OR LCSO 

"H LCSO 
<OH LCSO 

48H LCSO 

"R LCSO 

.8H LC50 

"H LCSO 

"H LCSO 

"H LCSO 

"R LC50 
•• H LC50 

"R LCSO 

'8H LC50 

•• R LC50 
<OH LC50 

"H LCSO 
<OH LC50 

•• H LCSO 
<OH LC50 

1H BEH· 
96H LCSO 
14D LT50(Cale) 

12H LC,$Q 'J 
133n MOll-

"H M,OR' 
•• U LelO') 

0~12lf BElt 

'OH LC$O 
240H LCs"Q 
1Ul LC,10 

•• H l,.CSO 
<U PHY'-

HEH· 

Effect AQUIRE YCif 
Concentration Reference of 

Lcthal Sublethal Nwnbcr Pubhcation 

207 31Q633 .. 
m 310633 .. 
206 310633 " 341 310633 .. 

36 310633 .. 
55 310633 " 92,8 310633 .. 

96.6 310633 .. 
772 312372 OS 

10.1 310453 .. 
10.1 310453 .. 

53 311181 •• 
10.1 215081 7. 
11.4 21S081 7. 
113 215081 78 
165 2150&1 7. 

". 215081 7S 

199 215081 7. 
213 215081 7. 
2.0 215081 7S 

35.s 215081 7S 

53.3 215081 7S 

55.3 215081 7S 

SS.4 2150111 7. 
627 215081 7S 

724 2150111 7S 

76.4 215081 7. 
78.8 2150111 7S 

84.7 215031 78 
9.06 215081 7S 

'.3 2150111 7S 
91.2 21SOIl " 20 to 2UO 310581 .1 

2,4S0 211709 " 6,000 218344 " 
" 31.$$13 ,. 

>.2 31557. ,. 
160 31.300$ U 
56 31551& ,. 

0.0510.5000 3t1M4 ., 
212 313m$ n 

33 215023 ., 
'7 2U023 " 37 2.15023 " Soo 310615 .. 

5.5 213398 --'-'-
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Chemic.IN.me I SpeCiel 

C~per (conl.) Invcnebratc:l; In\'Wtcbntea; 
Invertebrates; Inven.bnteJ; 
Invertebrates; Inveru:b,.tea; 
Invertebrates; Invertebratel; 

LlUllellideDJ mar&tnalis; "~Iel; 
Lamellideru marpnalil; MUlle!; 

Lamellideru marpnalil; W~lel; 
Lamcllidens marpnallii NWolel; 
Lamellidens m.rpnalU; WWole!; 
Lamcllideru margina11s; M ... el; 
Lemna minor; Duckweed; 
!..emn. minor; Duckwud; 

L;PQmil ma~; lnutla:i1l. 
UIp(lQl.Q 1Q.~«J(:b.i..mt~»l¥q.in. 

Lepllmia Ji!I.J:tOch1rwll1Uue&Ulo 
Lophq:lodeU. carted; Bryozoa; 
Macrobnchlum hendcnodayanUl~ Prawn; 
Myriophyllum Ipicatum, Water-milfoi1; 
Myr.iophyllum Ipicatum; Water-milfoll; 
Myriophyllum spicatum; Water-milfail; 
Myriophyllum spicatum; Water-mUfou; 

OnllofbJ'~uili.l,lJ kiIi~llb, CQbQ •• 'num, JiI~f $Ilm..on;. 
Ont:4J'byn~w. m1kW; Ralilbow trout,donallhQn trout; 
Oncarbyn~~y"'iI;l, k~troQl.don"'c:llon UQul; 
OnllOtbynchUllllykbJl; Klintto..' trout,dQnaldil)n trout, 
Om:oJ'hylichUJ Ul~. Rainbow ttout.donaldlan trout; 

o~rhyne.nM m.n~; RiWbo., Wm:.4Qruld.-on tr~\l.l; 
On®rh}t1chl» tIl)kjsI; RainbQwU'l)\l.t,dDbaidson tmm; 
Dncorh)'ll.cb'UI mJklu; lbini;Jq'" trout, dOrjatdJllll trout: 

O~ .. by;t)~ml'Uu\ a~tro-,".4oQ"'4.otl tl'Q\lli 
Onoorh)nchUli 1Iiykhll RliIlbo9.>-uoU,t,dl:uoJdloIi ttoUt: 
Ol)corhynch~ mfljui Rainbow quut,40nal.dsoft tmut; 

Om:orhynolu.lf mnw: Rainbow Q'Qut:,dooaldKlD trout; 
Ow:Grb.YDchUli .lll.ykiu; JI.~U'O\lt,do.na.\daon t~1iti 

Onwt'bYQ~nijJ wyt.1N;; R.b).t)Qw ~\ilt, 4Q:JJ.1d'Q.:I tfQ:lI;l: 
Oncorhynmu. Ul)'tW; a~w UQut:. 4oDa1d~.n tf1)l.ll; 
Dncorh:ynehllll ~)'kjq; Il~"- trom,donaldlon trout; 

Onwt'b}'nchl» -w.)lkiH .. lb;'nixlw ~~,4Q'n.w'Qn tl»\.I.t: 
Onwrhynch\M. m)'t"*: Rainbow troUt, dQnaldJQD llt/ul; 
OIWQrb:yn.e~1A JDYm-.; Il~bo ... trout.4onaldlon trout; 
Q).UI()rhynchUi Jllykb.; R..w..ix»v ltOUt,lli:mUdi:oD ttQll~: 
Onc:orhyntm.W m)'kUli Rainbow ltUut.4onaldaon tWU[; 

QJ;l;(;Qrb.ync:h~ myi:i,st: .&~1Iftw~n.Jo-.na!d'l;m iw\1.I: 
OllA<>rhynch\a .myk:b~; Rainbow uou~, ~Qn.udson ttQtm 

I 
Oncorhynch~ l1I.y-Uu; ttainbl..lw trout,donaldlun trout. 

On~"h~ ml'k:~.: R.~~_~~J.l~.4on,-ldcon tro-ut; 

AQU _TOX6.wkl 

Table IL3-3 
AOUIRE Toxicity Inform.alion 

Uni. -NIL 

I 

Baseline Ruk Aucumenl 
Operable Unit 2 

N AS Cecil Field,lacksonville. Florid. 

Age 

MACROINVERTEBRATES 
MAeROlNVERTEBRATES 

MAeROINVERTEBRATES 
MACRO INVERTEBRATES 

5.0-6.0 CM 
S.0-6.0 CM 
S.0-6.0 CM 
7eM 
NR 
NR 
20 COLONIES OR 40 FRONDS 
NR 
:S.3~'1.~ C,.,. loS ~3.\1: a 
NR 
SR 
ANCENSTRULAB, 2-3 DAYS 

NR 
4CMAPEX 
4CMAPEX 
4CWAPEX 
4CMAPEX 

rovaNJLB...i!i 0-
l1CK,llG 
,t MW, {).:36 a 
32 WM j .0.54 & 
32 WW, D:36 G 
3~ NU+ Q.Jti a 
:32"" .. 0.'66-
3HI ...... 3." 
$~,5" 
6-30 
1S~100a 

15-1OOQ 
FINGERLING, 0-.2 a 
FlNGaaLlNO, O.l G 
PIWGBRLING, .Q.2. a 
liJNOlUtUNG. o-.Z G 
JllNGSaLlNG, Q-.V 0-
FlNClB1U.lNO. 0,25 G 
FINGRRLlNG, O.:;!:S 0 

FlNGEaLlNO, O.~ 0 
FIWGBRLINO. 0.6 0 
I'll 
NR 
NR 
Nil 

Exposure 

10D 
10D 
4D 
4D 

1 t030D 

It030D 

'OH 
to 9.1SU 

·96H 
90H 
4D 

21 D ,.jl 
,'D 

SR 
96H 
90H 
320 
32D 
32D 
32D 

'~H 
•• H 

15K' 
U.67H· 

•• H 

.<If 
".33:8· 
s.s II' 
~D 

•• H 
<oH 
'H 

1 Wit 
'Wit 
1 WI< 

HI 
IWI< 
1 WI< 

1''' 
1D 
TD 

U-MO 
13MO 

"/I 
- • .$~ 

Effect AQUIRE, I You 
Effect ~_ Concentration Reference of 

Lethal ~ Sublethal Number Publiclltion 
LesO " 21031. " LC50 , 210358 59 
LCSO 14 210338 " LCSO 2' 2103lI11 " ORO 250 to 1000 21ln6 " DC 250 to 1000 213776 " LCSO 5,000 213n6 " PHY· 250 to 1000 213311 " LeSO 5,000 213311 59 
LC50 S,OOO 213&75 91 

EC50GR 1,100 3117'9 SO 
LTSO(Calc) 6.000 218344 n 

LCSO l,25a 2120406 O' 
!!Ell ~(i ~ l30 'USl, ,. 
BJlH 25 -to 'l300 2-t21S.8 ,. 
LC50 SlO 216703 ,0 
DC' 1,150 311545 .. 

ECSOBM .. 250 2122t'i2 74 

BC5DBM .. 300 212262 74 
ECSOGR· 1.500 212262 74 
EC50GR· 700 212262 74 

LeW 1-6<f.; 17 llO$4.1 U 
LC.s01 is. 2.1212:1 7t 
MOR- ;10(1 214499- ,. 
MOR' 2.00 213499 74 

LCSa. "'" 213499 7. 

=~ , .. 2lSi99 74 
)fOR' 2,000 ::tla499 74 
~o:Jt· >,000 ZU499 7< 

GaQ' l., :l131$\S 70 
HEW· 3i} 219911 ,. 
'MOlt- as 315401 a~ 
PHY' 170 ~1:HOl .. 

MOlt· 4.0 315625 19 
.NOR· S,' 3l$~;S 7. 
lilOlt • '.0 3"U625 7. 
l>IIY' 4,. :ns6'2S " MOB' S,' :US~$ ,. 

1I0R· ,.s 3H625 " Plty· Z,] 3156+5 .. 
PHY~ ... 31562" 7' 
PHY" • 315625 79 

WOR' 10 :lJ;lU:;:! 72 
Moll.· 19 212122 n 

LCSO 40. lVl317 •• 
LC,-O SOO :llU17 ., 
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Chemical Name 

Copper (coni.) 

AOU A:6.wkl 

r Species 

OQCQJb.ynan. .~; Rl1Ulic:lw uam.d:on.w~n trOUt; 
OnQQt~eb\ll.~ k~ tro'ul.GonIldJDD troW; 
OnwfbynQ .... Jk*N; :kml)Qwt:rQ\lC,dCm~I)D ttotn: 
Onc<lJbynom. m1kW: lllJuba.w U'Q1U,4:QnaldJiort trouC; 
Olt~h~h)'Cif>. ~~ f'!l~ cl ..... 
OJwl,i;b~~flJll~dMJ;' 
Olt&hthyti. &n1 ftlb oJ,.~ 
05t.iehlh-,.... '$on.,. ~ b clw .. 
Pectinatella magnificai Bryozoai 

Pimcp.h~ prom"; Pa,bead m~ 
lIhuep"al. pwmew; ~" .. ~ 
Pimcpb" f'romcb.i~ F*lMiIWf mbulow;. 
~t:Dcp~alel pramclfu.; hth&14 ~~ 
flm,pbJlw PJ'(lnleJ",j P...tM!W miuQw; 
Pimephalci prDDlebu~ fatht.cl a:rdDDOW. 
~m~baklprQJII;cl ... f .. U~ad ~~ 
P~cphalCl- prom~l"; Pallle-.d. J)d~J)I;)~ 
l'iDiepbalet ptomelai. F*thead mlitntlw,. 
l:i.m4Pb., PfQm.tM;. Falbnd. mbu:ww;. 
rluu!pb .... ptQQ1elu; F.atbaad minn/;)Wj. 
riqaq:.halcl pro~el .. ;. f-,,"'~ mia~~ 
pj~qb.$ prQm.w; ~jb4.111il w.Umow;: 
timephaltl ptomcw; Pathead. Di~ 
fimcph",. prD~elu; fJlI~Jd mimlQ.,. 
rim.~b""" promoIut Fathe.a. Ulbulctw;. 
PiiUcphalei pttlmelu; Patheid miBMW; 
l'wcpha. pt(llD.",lu. "-tbot4 JDj,QqW;. 

Pimcpbalct f'tc)mdM:~ falbud mluow;. 
l'im.p"'~ prQmcW~ l1atnca4 miMowr.. 

l1m~pll"" pWlD.",l",; P.~a4 m.fR.nQ~ 
PiDicphalN: ptomtlas. Pathead. mlDncw; 
Jimcpb ... PfOm..:fu.; 'at~ad qsUWl 
Plumalella emarginata; Bryozoan; 

'0Co1lla rttlculata; G~pr. 
r~iU, ~~l«il.~.; Olf'pr,. 
ProcambarUl clarkii; Red 5wamp crayfuh; 
Procambana clarllii; Red swamp cuyflJhi 
Procamb.rUl clarllii; Red Iwamp crayf"uh; 
Procambarw; c1arkii; Red Iwamp crayfuhi 
Procambarus clarkii; Red swamp crayflJh; 
Procambarw clarkii; Red swamp crayflJhi 
Procambarw clarkii; Red swamp Ijrayf"uh; 
Procambarw darkli: Red swamp crayfuh; 
Procambaru5 darkli; Red swamp crayfuh; 
Prvl:llmbllfw c.iarkil; Red swamp crayfi5h; 
PrOl:IlmbilrU5 clarkli; Red swamp craytlsh: 

Table IL3-3 
AQUIRE Toxicity luform..lion 

Uai .. - f&&fL 

Baseline Ruk Asseument 

Operable Unn 2 
NA.5 Cecil Field, Jacksonville, Florida 

AS' I ~0'""1 
SAC-FRY <2D 
SAC_FRY 42D 
SAC-P~Y OD 
SAC~FaY 421l 
AOUt.T GUPPY. 2O~.30 MM' "II 
ADVLT Gl)PPY~20-lQ»M '~H 
ruVBNILBOV,J>Y, &-1$ WW: 'IH 
JUVBNn..lJ GUrrY. 8~].5 Mli: .611 
ANCENSTRULAE, 2-3 DAYS •• H 
:io~6!j1 aiM: •• H 
20-'~MM .. R 
20-W"": • 6H 
10-tnIilW 9ti:ll 

21)~69 N14 •• R 
iO~69 ),1M .OH 
lo-69MM • ut 
BMBR yO' .. 1 D 30D 
:BMB-RYO~l D >Oil 
NBWLYHAT. <: It.a 7D 
NBWLYHAT~ < :214H 7D 
!<2W~YIIA~, < 2411 11l 
.Nil .. H 
NI< 96H 
1'1< .. II 
.Nil 96H 
"I< 96H 
I'll< .. R 
.N" .. H 
Nil 9<" 
I'll< .. H 
>II< •• H 
I'll< .. I{ 
ANCENSTRULAE. 2-3 DAYS 96H 
JUVENILE •• B 
lUVBNILB "H 
ADULT, 24.3G, 9.3 CM l04:5H 
ADULT, 24.8 G. 9.3 CM 12278 
ADULT, 24.80,9.3 CM 1358H 

ADULT, 24.50. 9.3 CM 1468 
ADULT, 2.04.80, 9.3 CM 2468 
ADULT, 24.11 G, 9.3 CM 342H 
ADULT, 24.80, 9.3 CM .. 53H 
ADULT, 24.80, 9.3 CM "H 
ADULT, 24.30,9.3 CM 549H 
ADULT, 24.30, 9.3 eM ti22H 

ADULT, 24.30, 9.3 CM 72H 

2 

AQUIRE Year 
Effect Reference of 

Number Publication 

Oao- 4 (C-.lc) 3 ~no$27 U 
MOR'" 17 :3-105;2:1 " :NQR' H 3l(),:s:n U 

MOl< • (Calc) 10 310S27 .. 
~CS<> 21 212&82 .. 
LCS<> " ll~Ml n 
LCSO 14 212M2 II 
LCS<> '.1 211182 •• 
LCSO 14. 216103 ,. 

LC.:IiO'/ 20.000 218320 7. 
LCl.? 20,000 Zllli~O 7 • 

=0' 21,000 214320 ,. =., 21.000 2.18310 7. 
LC.$O? ll.OOO 2m2. 7' 
LCJ01 S,600 2-15320 7 • 

=0' :> 16(1)[) 2.183:20 7. 
GltO - 221.& lU081 7f 
MOR- 221.' 215081 ,. 
ORO' ~,:s.' ;uuu ., 
GRO~ 9.8.9 HU.2 ,1 

LCsa ,. 1111B2 os 
L<)sa l~QQl ;USl)Sl to 
LCSO 1.119' iUoat 1& 
LC$O 114 215011;1 ,. 
LCS<> !21 2-1S081 10 
LCSO 1)&6 21S0&1 7' 
LeW l'()SO lU~l 70 
L<)S<> 2,336 215081 ,. 
LCSO ... 215051 1< =. '" ll$081 " ~CS<> >5. 2-15081 71 
LCS<) iI.S 2.UDlll 1< 
Leso 140 216703 '0 
LCSo- lIZ 2-12010 " Lew ... 2-1~Ql!l 7. 
Leso 89. 311758 13 

Leso 776 31175& " Leso 657 3117SI " LCSO 3,024 311753 " LCSO 2,330 311758 13 

LC50 1,780 311753 " LC50 1,520 3117S8 " LCjQ 11,000 311758 " LC50 1,380 3117S3 " Leso 1,190 311753 " Leso 11,100 311758 " 
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Chemic~ Name 

Capper (cont.) 

Iron 

Lo'" 

AQU_TOX6.wkl 

SpeCIes 

Procambarus clukli; Red swamp crayfISh; 
Procambarw cl.rldl; Rod I .. amp craytish; 
ProclI'llbarw clarkll; Red Iwamp crayfbh; 
Peoe.mb.lUI clarldij Red swamp crayfIsh; 
Proc,mbarus clarkil; Rod swamp crayfi.lh; 
PeoclmbaNI ctarkiii Red ....... mp crayfub; 

Peoe.mbarul clarkii; Red sWlmp crayf"uh; 
Proc.mb ... rw clarldl; Red ...... mp cnyflsh; 

Procambarul clarkii; Red nvamp cnyfLSh; 
Procarubarus clarkll; Red Iwamp cnyt1sh; 

Proclmbarw clarkil; Red Iwamp cnyfuh; 
Procambanu. clukii; Red swamp crayfish; 
Procllmbaru5 clarlui; Red swunp cr.yf"Uih; 
Procarubarus clarkii; Red swamp crayfuh; 

Procarubarus clarkii; Rc.d swamp crayfish; 
Proclmblrus clarkii; Red 5wamp crayfish; 

Procambarul clarkii; Red swamp crayfish: 
Proclmbaru, clarkii; Red swamp crayfish; 
Procarubarus clarkii; Red swamp crayf"uh; 
Salmo .. alar; Atiuoosalrilon; 
Salmo tTU!t..; Brown tml11; 

Sllvelinw [ontln.tU; Brook tr~t~ 
S*I ... ~lin1U rontinub; Brook lroUt~ 
SalveM\L1I fonttn"ll.;; ~lI. qcut, 
Sahltlin~ CQmht.u.; BtQQk t:m\lt; 
Simocephalul vetuhuj Water flea; 

Duge,ia dorotocephala; Turbellarian,flatwonn, 
Lemna mmor, Duckweed; 

Onl;Qrhyn.m~ m),Q,; lhmww twm.4on""Qlon ~rQl,lt; 
Salma tn.lUa; ~tjj.n U"OQl; 
SalmI) 1rutta; Bro .... n trout, 

Salmo uun.; Brown trout, 
S.huo ttUIUl.; Brown troUt; 

Til'Pj •• panmll,n!l; B~ \:Ir~"m; 

As lacU5 ulacus, Europeln crayfiSh, 
AslleU5 IStaeus.; European crayfiSh: 
aatbus. aruliw: Bub; 
Bnehionus calycifloni5; Rotiier; 

Bn.chyd-..nk:I T-CriQ: Z~brA-d.niQ. itCbrafi5h; 
8raQhyd.lnio reria; Zebra dania, zebrafir.h; 
Dufo arenaTum; TOld; 
Bufo arenarum; Toad; 
Car~iw auralUJ.; Ooki.fuh; 

Ceriodaphnil. reliculata; W.lI.Ler Ilea; 

Table &:.3-3 
AQUIRE Toxicity Inform.ation 

UBib. -HfL 

BlI.$eline Risk A$scnment 

Operable Unit 2 

NAS Cecil Fic:ld, Jacksonville, Florida 

I 
Ag' 

ADULT, 2 ..... 80 G, 9.3 eM 

ADULT,24.80. 9.3 CM 
ADULT, 2 ..... 80 0, 9.3 CM 
EMBRYO 

EMBRYO 
EMBRYO 
EMBRYO 
EMBRYO 

EMBRYO 
EMBRYO 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
2-3YR. 
1B 0, :ian YR Cl.ASS 

YBAIlLINo-.l*~16 eM. 30--42 G ~ 
V8ARLlNG. 1.4-16CK. 30-.42<1 • 
Yil~RJ..It'lG, 14~ 16 0(, 3I}~4~ G • 

YSA.JlUNa-.l" ~l~ eM-.. )Q-·U a-'
< 24H 

lS-20MM 

20 COLONIES OR .... 0 FRONDS 

E(i6$ ANl) LARVA 
ALeVlN 
000 
eYBDEGG-S 
NBWLY HAT AU!VIN 
lQ.2-4~9MJG 

S-10CM 
8-10 CM 

1.240-
NEONATE 

DBCHLORIONATBD EGG 
EGG 
EMBRYO 
EMBRYO 
lJNDERYEARLINO 
,4H 

3 

Expo,",' I Effect 

734H LesO 

843H LeSa 
945H LesO 

1147 H LeSa 

1267H Le5a 
436H Le50 

59!H LCSO 

855H LC50 

903H LeSO 

927 H LC50 

12H LeSO 
140R LCSO 
24H LeSO 

247H LeSO 

344H LC50 
456H LeSO 

48H LC50 

504 H LeSO 

93H LeSO 

.OH LC5. 
530 UtS· 

120D GRO' 
12(1) lIAT'" 
7~00 MOll-
120D RBP" 

48H Leso 

IH BEH .. 

40 EC.;;oGR 

Nil DVP' 
Nil MOR-
N .. HAT-
Nil MOlt-

Nll )lOR-
21<>7~H DC' 

2WK ENZ· 
to 10 WK HIS 

4D HIS 
24H LC", 

24H 
•• H 

24H nVp· 
24H MOR" 

l'WK- ENZ .. 

48H LC"" 

~ 
Effect AQUIRE Year 

Concentration Rererence of 
Lethal Sublethal Number Publiclnon 

1,150 311158 " 1,090 311758 13 

1.000 311758 " 206 311758 13 

184 3117SS " 3,350 311758 " 1,700 311758 " 1,140 311758 " 716 311758 " 556 311758 " .... ,170 311758 " 527 311758 " 1,990 311758 " 242 311758 " 199 311758 " 146 311758 " 1,350 311758 " 07 311758 83 

720 3117511 " 12. 212068 12 

" 310.s:n " ••• 218397 74 
'.4 218397 74 

••• 213391 14 .. , 21$397 ,. 
57 311181 84 

1,000 to 50,000 310581 91 

1 3,700 I 311789 " 5,100 ~15'Z3 .. 
S,110 3116~7 " .60 311.637 13 

",170 3-11637 " 3,0-20 311637 " 380.000 J-13()(i1ji .. 
20 210376 91 

20 210376 91 

200,000- to -400,(1( 219912 a7 
> 4,000 2193U .1 

n 219870 30 
n 219470 '" 1,001] 213162 90 

1,000 213162 .0 
m 315460 77 

530] 3111111 841 
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Chemical Name Specie. 

Lead (cont.) Daphnia mapa; Water Dca; 
Daphnia pula; Water Ilea: 

DU&e:lia dorotouphah.: TurbcUarian. natwonn; 
Dupia tiJrlna; Turbellarian. n.twonn; 
HyaleUa utee .. ; Scud; 
Lcmna minor; Duckweed; 

upamil .Jlbbai:Ui.; PumJt~~ 
illc~1C~fW 4oIomL$ui: SlJI,aUDJDuth bus; 
W.ie~(flUS IlbIOQlicuI; SilllaUlildud1 b*iU; 
Wlcr.opu:tu$ tloloraleu,G. S4!..UdlOl.l.th b,w,; 
M~f'qJU!fII.J 4()loQl.~W~ :5m"llm()l,IU;!; 1;1 .. ; 

Mk:i:q)telU$ Ilolomlc$ul; St ... Uau;~utb b_: 
"'kr~ienu. claloJJt.leu4 Sqa.IIQlouth b.,.; 
Miel'Clp~ 4QlQ~~ji Sna .. Umol,ltb !;live; 
Miet<plUUt dolomimd; SmaUmoUtl!. baa: 
Nlc~op~~ .I,lmoj4c;;1' YrpDJqu&i! bUI; 

Midtl!ptctUI WDlQJde.: u.r~ bUl; 
Myriophyllum spicatum; Watcr-milfoil; 
Myriophyllum spicatum; Wlter-roilfail; 
Myriophyllum spicatum; W Itcr-milfoili 
Mynophyllum spicatum; Wlter-milrail; 
o,Q;vorbJmAw. ~j l!w~ UQ\Il;, 4C1'nJ1dJQn ~N"q:,; 
OntoJ'hyDcbw: m1ki1i, 'Rain~ Lttl'Ut.-40:n*ldaon troUt; 

O:ncorhync~\a ~~kih: .~ troUl.®n;aidIQQ tJ'Qut; 
ODtKlr~l» ayHn; R.m~ U'O\lt,don.ld*l)n trotu: 
OntOl'hyncllul. ... ,kitt: 'R.~ trout,-dontldJOD trout; 

Q~r~ .m!tiQ;::a~ ttom,40nt14wn U'(,l~~; 
OlUK:!tb}!nc:b.'I» A'QJdM; R.m~ U'Ol.I.t.@Daldwn trom; 
On.corhyn~lu. _7k.l1s; lhinbow-lNut.~OJtaldlon tmul, 

Q~rhyn...m. -Al-l'OU: Rambow twm.40ntW.on tl'Q\ll; 
OrtQOrbynth~ .)'kiII: kllnbow t:ro\J.J.,40IWd.'''D trout; 
OIJCOfh:~.):1\. BJUR; lhlnbow trout,i{ol');aW,.an tmut; 
onc~rh.YMhw: my,,: :a~w uuut:.40na14l1On lrQU'; 
OIlQQrlJ1:mhwlII.,kW.; RIiDboW troWi.40ntJdJl.)n ItoU-l; 

OnPQt~ •• ytJu:: R.m~ U'QI,I.~, tlQ:nlUdtQD 1;ro~H: 
Oncorbynohw. Ul}'kiIs; Rlliubow- JJQlU, 40nUdwn n(,(u; 
Onl;:Orhynchla ~,kil; .. ; R~ trout, donald,on trou1: 

OpC(lfbyru:bl,lJ 3Y~i R,i~lx>w WW~f 4Q:m~~l)n tOOI.n: 
Oneol'hynl:lhUl tJI)'ki:i*: Rainbow ltQut, dona1han troul: 
Onccrli}'llchU5. -m,.hss; ll~bo.r trout, donald,oR trout, 

Qn~rbYnCh~ Di)'kb~; RtJJ)b¢W U'Ql,l~.t:ls:)nlu~b()n tmu~: 
Oncorhyru:htll- m1w; RlinbQw UQut,Gunalds(m trou1. 

OncQrbync.h-\I$ m)'J~$; RiW:!.lww tJ;'pm. 4.on,,14'''n tro\l(; 
OnQ(lrbync:hUl Ia),ki$l; R,iAb<>W U"O\lt. I!Qnald$Qn ttoUt; 

I 
Pimcphaks. promclas.: fi.thew minnow; 
PotiUllogeton crisp us; Curled pondwccd; 

AQU ... 6.wkl 

Table 11..3-3 
AQUIRE TOIicily InformalioD 

Uqjb; -NfL 

I 

Bas.eline Risk Ancumcnt 
Operable Unit 2 

NAS Cecil Field. Iacksonville. Florid 

Age 

< 24H 
<: 24H 
18-20MM 
NR 
NR 
20 COLONIES OR 40 FRONDS 

> 1.1$ YR 
llGO 
FINGERLING 
PINOBRLING 
fll'lQBlILlIlO 
FIlIOEllLINO 
SAC 1'1\'(.1 ON>S'f-SPAWlI 

-

SWIW-U" FRY~170 l"OST-SPAWN 
SW!W .... UP,FIlY 11 D POST .... SPA,WN 
lilt 
NR 
4CMAPEX 

" CMAPEX 
4CMAPEX 
4CMAPEX 

lO~G 

1.0 
4MO.150 
.. MO, 1.50 
4N:O,1SG 
4MO,1$O 
4IiU.l$G 
H(O.t$O 
4"0 .• 1'0 
4&(0,15:0 

... 0.1.0 

.. liIlO.1SO' 

.. )(0,1.$0 
4MO,UO 
,.- Mo., 150 

" MO,1.S0 
.. NQ, 11(0 
>30 
6~UMO 

~.:f " 
NBWLYHAT,SACFRY 
NHWL¥.HAl:, SAC FRl' 
NBWLYHAT.SACFRY 
JUVES1l:..li 
NR 

4 

I &po •• " I 
.. H 
48H 

1H 
96H 

SD 
'D 

<:-2Wk" 

"11 
lOWE. 

90D 
90D 
9~H 

9Ul 
•• 11 
.611 
1111 
2411 
32D 
32D 
32D 
32D 

32WJI. 
2.H 

41Qn-a 
"' t-c 12 H 
4to721t 
... 7ZI1 
H<> 11 II 
4to1:Ut 
UQ:72R 
-4t:012H 
4'" 7~l{ 
HQ:1211 
... \U12H 
"-tQ71H 
Ho12K 
"t-Q i2 Q: 
-4 t;o 12 H 

1 WI< 
-<""'~ WI(.-

JOWJI. 
1I9D 
lJ911 
119D 
• WI< 

NR 

I 
Effect AQUlRE Year 

Effect Concentration Reference of 
Lethal I Sublethill Nwuber Publication 

LCSO 4,400 311181 •• 
LCSO 5,100 311181 •• 

BEH· 100 to 1,0UO 310581 91 

LCSO 160,000 21.11709 74 

LCmJ 5,000 219104 .0 
EC50GR .11,000 31]7119 " Bitt • 90 . 3150460 17 
MOil· <'"'15,960 J12153 ,. 
LOC· .. , 312153 •• 
ORO· .OS 312153- ,. 
IISM - 4.' m1>3 M 

LCSO 2-9,-000 l12U3 •• 
M,01\ '" <-15,900 312153 ,. 

LC:ro 2.$00 3U1S3 M 
LC:ro 1,200 312153 " B~Il· 1,500 311127 1& 

ltes • 1,OSQ 311127 73 
EC.soBM '" 363,000 212262 ,. 
ECsoBM • 80S,oro 212262 7. 
BCSOGR '" 725,000 212262 14 

EC:;oGR+ 767,000 212262 7. 
JUS'" 3)On-:l U 

H .... • ,''' 315119 1& 
)lOa- 110 llS119 ,. 
:W:OR' 120 31'719 U 
w:O.~ 110 315119 71 
)lOll • aID :n::S1l~ 7J 
WOR' m 3.1$71.9: 73 
MOlt Ii "0 3U7l9 11 
MOil- ,,"I '151l9 7J 
)dOa- sao 315719 13 
Wolt· '1 31$119 1& 
:WOR'" ~J nn19 ,. 
MOR- 7 •• 315719 18 
).fOR' .0 ;11S1l9 13 
MOR- SS 31$719 70 
MOR· 900 315710 7' 
MQ1\' 91. nHl9 13 
WOR'" 1,000 315719 ,. 
aN",- 10 315460 11 
HIS' ,,. 310573 .. 

ABN' " 219MO 10 
BNZ· 100 Zl9$30 $0 

HEM" 100 2191)0 •• 
PHY 500 to 1,000 210204 •• 

PSE· 25,000 217552 77 
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Chemical Name I Speciel 

Lead (cont.) Salycllnw foN&u.Ul: ~ trQUt~ 
SimocephalUi. votwua; W.ter flea; 

MaJljane5e Al,ae; Al,acI. phytoplankton. al,al mal; 
Anabolia netvOIl; Quiver fly; 

ChuonomUJ lhummii Wid,ei 

~rinld ... """""',""l' "lOlly. 
CyprlnJdlt, MlpDQW, ~ tamJly. 
C)prlnld-.e; Minnow, ~ r..mUy, 
C)'prlnld.io; WinDOW, Ga.t1I' r.mUy; 
C)'pri».l4M'~ Mbl.Jl.Qw .. ~ "m.Uy; 
Cyprio.1d-.e; Mianow. utp famUy; 
CyprlnldJC' W1,Q1\01II, cup faw-ity. 
Cyprinld:_; Mu.now; ~ r.mUy; 
C~tInl.dw;: Wlb.naw, cup f.DtJl~ 
Oammarus. rocscJi; Scud; 
Lemna minor; Duckweed; 

OOQQrhynchw .my~; R.ainbo~ u.Olit.donald.on troUt: 
OnC(ltb)'tl~1» .Y~; R.in!;IQW trQI,I.t:, aQolild.QO tto4~; 
Oncorh)ID.oI1\II. mytiu; Rainbow uout.-donaldI5OD trOUt; 
Oncorhynch.\5 JIlyk.,.; ll~~bow trout.,-donaldl(Jn trout, 

On~fb)'1Wbw. .yUN; RNJlI;\Qw- t:f~t,doJl.Md'QJI. tI'Q:'* 
Ontorbyn.ihu. m)'kW: Ra4I.hQw ttout,dant.ldlOft tl<O;ul; 

O~:rllJ}J)..eh\W .mytiQ; ~~ tl9-\H.4O:J;J;~wn 'f;l'Q\ll. 

s..Jvel.inUII r~alU: BtQQk U'Q'I).t; 
S.lv.c~UI fontintl..il.; Brook UQU:i:, 
S.lv~Un.lUI rontln*tu.; BrQQ\: tW"-l; 
s..J.v.eIiaUli CQut1nIlb; Brook trout; 
Salvdinu. rDndnali.; .roo'- a.rout, 
Salvj:llm"" rQnti.nau.~ ~ tm~. 
Tin¢a drh::a; Te.lli:b: 
Tinl;;1. dne.~ Ttnc:h. 
nn.wa tiOClt TCJWb; 
'l'1nca linea; TOn(;b: 

'I'i.w;. "m:",;. l'~n."b; 
nncl..tlnu:. 'l'@(:<b.; 
Tubiiel: ~ubifel:; Tubificid worm; 

Mercury Aede5 aegypti; Mosquito; 
Algie; Algae. phytoplankton. algal mat; 
Amoebl.lp; Amoeba; 
Anabolia netvosa; Quiver fly; 

Brachionus calyciflonll; Rolirer; 
Cl.ftiSiuJ a.Uf"u.n; Gokifuh; 
CarlLl.:SiWi aur_lllt; Gnid.(u;h; 

Candina njadhari; FreshwaterE~awn; Dec~9da; 

AQU _TOX6.wkl 

Table 1'-3-3 
AQUIRE Toxicity Information 

Unit. -,.J/L 
Bueline Ri.sk Assenment 

Operable Unit 2 
NAS Cecil Field Jacksonville, Florida 

A., 

(:i-UMO 
< 24H 

NAWRAL COLONY 
LARVAE 

LARVAE 

1 SUMMER 
I$U_ll~ 

lSUWNER 
tSOWWER 

l-SUMNE~ 

lSUMMBR 
t stJ)f.M1)~ 
I$UMMlla 
2SUWWBaS 
NR 
20 COLONIES OR 40 FRONDS 

lSUWMBR. 
ts1)l,nreR 
l.!UWlfBR 
l$DI!IMII~ 
lSVMWEf! 
15UM14BR 
~$mC>"!"$ 
lSUIOlBR 
lSUWlffilt 

15t1MMIl" 
lSUJeO(BR 
1SVWM1)a 
2-SU..MVE1U, 
lSllMMBIl 
tstJ)fWll~ 
lSUMU.ER 
tS'U:WNBIt 
1 Sl)M.Wlll! 
2 SUlIMBRS 
NR 

LARVAE 
PHYTOPLANKTON 

NR 
LARVAE 
NEONATE 
lS-2S G 
:::O~~G 

NR 

5 

1_:"O'~"L Eff'" ! 
..::::_2WK-JI' BNZ~ 

+aH LC", 

380 POP· 

70 LET 
70 LET 

-2.2SH LET"' 
24» LET· 

UH .LET· 
•. 17D. LET"' 

-'.1' U L~T· 

6.63D LET ~ 
11> WOR· 

7U! LilT' 
.8H LET· 
7D LET 
.0 EC:;oGR 

1011 LBT· 
l~H La'!' • 
.. II LB-T .. 
HI ).B1" 
7D MOR' 

1111 LaT--
34\1 1.81' • 

"II LET' 
23H LET'" 

,,1U> LBT· 
•• 11 La'!' • 
1D W;Olt • 

<iH . LET" 
4all LET· 

o.7S1> LilT' 
7D NOll"' 
1D MOR" 

'011 LaP 
1D LET'" 
70 LET 

+aH LC50 
140 BMS· 

;> 1.66 H LT50 
70 LET 

2. H LCSO 
IOUP 8[0· 
to 15)) BIO· 

24H LC50 

EffecL AQUIRE Year 
Concentration Reference of 

LeLhal Sublethal Number Publication 

90 '1'460 11 
',500 311151 .. 

[ 280 I 212~2 " 2,000,001 210725 S7 
I,OOO,()(X) 210nS S7 
1,000.000 2.IDnS S7 
2,000,000 21012S ., 
1.100,000 210725 " Il00.000 2.10125 57 

100,000 lIOn$- $7 
650,000 21Q72" " 600.000 210725 S1 
Il00_ 'llOnS " 2.000,000 21072:1: 51 
70,000 210nS 57 

31,000 311789 " 100,000 210nS S1 
1IOO.ool ;U07l:5: " ""'.000 Z10125 $7 
100,000 21012S ~7 

"J)OO ;nons $1 
lSO,ooo 210125 $7 
""',{)OO 110125 S1 
1Q(!,-OQI 21072': S1 
600.000 lIons 57 
UO,OW :21072$ S7 
300,000 21072'- S1 
100.000 210125 51 
;00,00:> llO72$ S7 

2.000,000 2I0ns " 1,500.000 210115 $1 

1,200,-000 21072;S 51 
l,300,OCll 2i072S S1 
1,~,OOO :41072' >1 
2.000,000 210125 51 

700,000 210725 S7 

290 313255 
, .. 

100 313109 .. 
SOD 218981 73 

2,000 21U725 " 60 219335 9J 

'0 21911J7 12 
50 211i1207 72 

9.120 311025 " 
09-Sep-94 



Chemical Name 

I 
Species 

Mcrcury(conL) Cuidln. rajadbarii Freab •• ter prawn; Dcc.pod.; 
Caridina rajadbarl; Frcahwater prawn; Decapod.; 

Caridin. rajadharl; FUlhwater puwn; Decapod .. ; 
Caridina rajadhari; FrCllhwltef prawn: Decapod.; 
Chironomua plumosw; MId,c: 
CblronOOlUI plumo.us; ltIlds,c: 
CbironomUJ plumolw; Wi4,c. 
Chironomw. plumolwi ll!dle; 

ChironCllllUJ plumOJw; ":idac: 
ChironomUJ plumo.w; MWipi 

ChironanUi plumolw; Wldp; 
Chironom.UI plwno.UI; Midae; 
ChironIDUI plumolw; Midp; 
Chironom.UI riparius; WXI,co, 

Chironom.UI ripariw; Wid,e; 
ChlrooomlU ripuilU; MId,e: 
Chironcmus rip.nlU; WiIlsc; 
ChlroDCUlW riparius, YidM,e, 
Chironom.lU ripariw; Midse; 
ChirooIDUI nplriw; MId,e; 
Chironom.us riparius; WId,e; 
Chironomus ripariw; MidIC; 

ChiroDCUlIU riparius; Wid.c: 
Chironomus ripariw; Mid,e; 

ChirooumUi riparius; Mldlc; 
Chlronomus ripariw; Midlc; 
Chlroo(d1U ripariw; Mid,e; 

Chironomus riparius; Mid,e; 
Chironomus npariw; :t.lidlc; 
Chironomus riparius; MKI,C; 
Chironomw tenta.w; Mid,e; 
Chironcmus tcntam; Midsc; 

ChironomUi tcotaw; Midle; 
Chironom.w tentam; Midse; 
Chironomus lenllm; Mid,c; 
Chironcmw tcnllm; Midlc; 
Chironcmus tcntaw; Midle; 
ChiroDCUIUS tcnlaDS; MidlC; 

Chironomus tcntaIlS; Mid,c; 
Chironanw. tcnllm; MidlC; 

Chironcmw tcntaw; MidlC; 
Chironc.nw lent,ns; Midle; 

Chltonomw tcntuu; Mld&c; 
Chironomw thwuml; Mid&c; 

'-:yl:l'1>5 'po CyclCFoid copepod; 
CrErinid.~: MlnMW. co_!!! r.mlll:! 

AQU A6_wkl 

Table 11(.3-3 
AQUIRE TOIicity luformation 

UDi. -NfL 

Buelinc Rilit Anenmcnl 
Operablc Unit 2 

NAS Cecil Ficid,la.cbonvillc, Florida 

I 
Age 

NR 

NR 
NR 
STAGE C, 2.5 eM 

LARVA-STATE L1 
LARVA-STATE L3 
LARVA-STATE L3 
LARVA-STATE L3 

LARVA-STATE L3 
LARVA-STATE L4 
LARVA-STATE L<I 

LARVA-STATE L4 

LARVA-STATE L4 
BOaS 

BOGS 
EGGS 
EGGS 
LARVA-STATE L1 

LARVA-STATE L2 
LARVA-STATE L2 

LARVA-STATE L2 
LARVA-STATE L2 
LARVA-STATE L3 
LARVA-STATE L3 
LARVA-STATE L3 
LARVA-STATE L3 
LARVA-STATE L4 
LARVA-STATE L4 

LARVA-STATE L4 
LARVA-STATE L4 
LARVA-STATE L1 
LARVA-STATE L2 
LARVA-STATE L2 
LARVA-STATE L2 
LARVA-STATE L2 
LARVA-STATE L3 
LARVA-STATE L3 
LARVA-STATE L3 
LARVA-STATE L3 
LARVA-STATE L4 

LARVA-STATE L4 
LARVA-STATE L4 

LARVA-STATE L4 
LARVAE 
ADULT 

lSUMME~ 

6 

BIpom' I 
41H 
12H 

96H 
30D 

24H 
24H 
4IH 

12H 

'6H 
24H 

4IH 
72H 
.6H 

7lO96H 
1to96H 

<-24H 
<-20tH 

24H 
24H 

"H 
72H 
.6H 

24H 
4IH 
72H 
.6H 

24H 
4IH 

72H 
.6H 
24H 
24H 

4IH 
72H 
.6H 
24H 

"H 
12H 
.6H 
24H 

"H 
72H 

'6H 
7D 

.IH 

1.2~H 

I Brr,,, .J AQUlRB, I y", 
Effect Concentration Reference of 

I Lethal I Sublethal I Number Publlc.non 
LelO 6.91& 311025 " LC50 5.7&4 311015 " Le,oL 4.7861 31H125 IS 

HIS" (Calc) OS] 31lOfS OS 
Le50 3,130 215356 •• 
LelO 2,430 215356 •• 
LC50 1,760 215356 89 
LC50 1,360 215356 I. 
LC50 600 215356 •• 
LC5a 3,230 215356 •• 
LC5a 1,280 215356 "' LC50 .. 0 2]H56 •• 
LC50 .. " 215356 •• 

MaR- >-320 215356 •• 
MaR- >-320 2153S6 •• 
MOR- >10000 215356 I. 
MaR- >-3200 21H56 •• 

LC50 1,690 215356 •• 
LC5a 1,960 215356 •• 
LC5a 12O 215356 •• 
LC50 260 215356 .. 
LC5a 220 2]5356 •• 
LC50 7'0 215356 •• 
LCla 240 215356 •• 
LC5a 230 215356 •• 
LC50 230 215356 •• 
LC5a 4,800 2153:56 •• 
Le50 790 215356 •• 
LC50 710 215356 "' LCSO '.0 215356 I. 
LC50 2,280 215356 •• 
LC50 23,400 215356 •• 
LC5a 8,040 215356 •• 
Le50 no 215356 191 
LC50 24O 215356 •• 
LC50 29,600 215356 •• 
LC50 6.700 215356 •• 
LC50 SlO 215356 •• 
LClO 2.0 2J5156 •• 
LC50 32,300 215156 •• 
LC50 6,860 215356 •• 
LC5a 3,0040 215356 •• 
LCSO '70 215356 •• LET 3,SOO 210725 '7 
Leso 600 313255 .. 

....L~r" lOO,O@_ 211)725 __ tL 

.IQ_Sen~Q.t 



Chemical Name Species 

.. -' .......... -, ... ~-... ~. -~ . "'_ .L_ 

Table 1'-3-3 

AQUIRH Toxicity Infonnalion 
UnllS "'"~ 

Baseline R151r. Assenment 

operable Unit 2 

NAS Cecil Field, Iaclr.sonville, Florid 

Ale 

4 _..-.".-.,~ .... _ 

. 

L 
Chironomu~ riPlIriUS, Midge; ..:.,24 H 

Chironomus riparius, Mid!e; <24 II 

AQU_TOX6.wk1 7 

EIre" I AQUlRE 1 Ye., 

Exposure Effect ConcentraLion Reference of 

LeLhal ~ Sublethal.-.1 Nwnber Publication 

J.SH LaT·" "...., -'2:10ns $7 

24.2jH LET· 1~00 ilO12:5 51 

-I.HI lJIT' 10,000 2,1071:;5" ~7 

<oa LRT· 1.000 Z1012$ $7 

11l "Oll- ~ .. 21012:$ n 
7D M011;' m ;UD72' $7 

Til "'0&· >00 2UmS $7 

11l MOa" ,.0 11072S S1 

J.SH LeT· 1.000 lIons H 

•• a LBT· 100 2.10115 17 

$fa LIlY-- ."'00 21072:5 '7 
.. a Leso 270 218109 7. 

<14K L'f50 5010$00 3155;:4- 79 

7D lJIT 100 non$ 17 

,OH PHY· .00 31068:1 O. 
.SH DC" 5.910 311622 .. 

Ito30D GRD 500 [02000 213716 01 

1to30D DC 500 to 2000 213776 91 

96H LCSO >.000 213716 01 

3. to 6.5 H PHY· SOO ~o 2000 213311 so 

'6H LCSO 10,000 213311 so 
320 BCSOBM - 3,400 212262 7' 

320 BCSOBY· 4.400 212262 74 

320 BC50GR .. 1,200 212262 74 

320 BCSOOR· 12,000 212262 74 

.liB LBT- ,00 2.10nS 57 

l>.*1l1 J.:BT .. ,$. lIons S7 

.i.UD lJIT' " . 21072S >1 

'In MOR' 1<. 210725 >1 

IMHI tBl' • .00 :n072.li S7 

24H LET- $00 210725 >1 

6.oH LT50 >00 218981 73 

NR PSE - 5,000 211552 77 

l6.3-'H LET'- .00 lIons $1 

UN LilT" '00 :,uo'72;5: 51 

21a LBT· 350 210125 S1 

4.1$0 LEt' • 30. 210725 $7 

ID MOR' 2>0 alOn,- S7 

.. a LH'I'.<I 500 zIOns 57 

1 Wit ItB'" " ".000 211931 S1 

11 WK. 8[0· 10 310166 .. 
70 LET 300 21072S 57 

HH LCSO 16,000 21938S "I 
30D DVP" !llo6050 210956 901 

48 H ECSOIM? 14,300 210956 90 

09-Sep-94 



Chemical N lome 
, 

Specie" 

Selenium (cont.) Chironamw rlparlua; Uldac; 
Daphnia mapa: Water flea; 
Daphnia mapa; Water flea; 
Daphnia mapt.; Water flea; 
Daphnia maID-a; Water flea; 
Daphnia mt.pa; Water flea; 
Daphnia ma&na; Water flea; 
Daphnia mapa; Water flea; 
Daphnia maan.; Water flea; 
Daphnia masna; Water flea; 
Daphnia ma,na; Water flel; 
Daphnia mapa; Water flea; 
Daphnia m.lIla: Water tlea; 
Daphni.l m.l&n.l; Water Ilea; 
Daphnia mapa; W.ter Ilea: 
Du,uil dOlotocephala: TUlbellariln, flatwonn: 
HyaleUa azteca; Scud; 
HyaleUa azteca: Scud; 
Hyalelll IZtec.; Scud; 
Lemnl minor; Duckweed, 
l.epollfil m,.lcroch~; Btucr.:iII; 
)(~~-q)~~nt$ nlmQI4.; r..1P"Q\lU~ tJN$;' 
Moroac snadH.-; S1rl.,.ed btu; 
On~tbyndt. kilutcb, CD~ 1 .. Il1lD~.Iu.w1 "~D;!1. 
onoorhynchl» t»uta.b; CJ)bJ) .Iln!:.on. *ilYcr uJmOAj. 
Oneorbynch~ tbu[eb; Caho .ahIlOn,lilt!el .. ltllQnl 
OncQrltYnchuf. kl$l,Iwb: c~h~ nlQl:(lfll Jllwn.Im~n; 
OnoorhynChlll Wl'!IyDeha; Cbinooknltll,OAj. 
O~rbyncJu. "I.WJ1Ich .. -Chlnooh~lm.on-;. 
Q~'b)'JJc.m. .~.~.h .. ~ cbl~hllh:lumt 
OJic()rh,ynthw MhaW)b.cha:. Chinoohi.lalol'l;. 
o.nc:olhnwhu& tIl!.a~h .. -CtJ;jnoQtnlm.on .. 
One.othybobw Il.b;.~h ... ChlnoDk .. lI:I:mU; 
OriCOtb¥nthUl .b.a-~ha; ChinOOkUlaloll+ 
(>Q;j:()fb~w I$ba~b .. -CMooo~ ... :lmont 
OM-orb.¥DcJuMc Dh.a-wyu.Qb.;. ChinQPk,.hao:l: 
r1mqmalcs PWIlIeW:'i f.ilhef,d lIJinnDW; 
r»u~I):"n I'fQmcp:lM: J'.fu4w mWw'Wl 
PimClp~akJ promel"; Fatb.cw niiD.nowl 
Pi.m~haICi prametu; F.athe~ minnuw~ 
Pimqllb~ !>r()m~; FllheMl ndnllOW; 
PhuClpbalu ptulQclu; Falhead mi.nnoWj 
l'im~pbll;olo pr ... m~l __ ; FII~W mInMW. 
pjm~bal«. promelU; FatbU4 m~w. 
Pimephak!;. proJllc1a.s; P.lt~ad minQDw; 
Pim~~b14J ~ro~~l.; PII!-MW minnQw; 

AQt:. X6.wkl 

Table K.3-3 
AQUIRE. Toxicity Infoematiun 

UDiIa -~JIL 

Bueline Ruk Auessmenl 
Oper.lble Unit 2 

N AS Cecil Field, Jacksonville, Florid 

Ale 

<24H 
2D 
2D 
<24H 
<24 H 
<24H 
<24H 
<24H 
<24H 
<_ 24H 

<-24 H OLD 
<-24nOLD 
MIDDLEINSTAR 
MlDDLEINSTAR 
MIDDLBINSTAR 
13-20MM 
ADULT 
ADULT 
ADULT 
20 COLONIES OR 40 FRONDS 

. 

JUVSN'lLR. 4C~1a M~ TOTAL l-ENGl'H' 
rov"NILlI. (0-10 _ TOTAL LllNGTH 
220.2 ..... 217"G 
n.v,a.'G 
FRY,Q,$O 
FRY,O.Sa 
F.aY.Q.7C} 
FRY. 0.$ '0 
~IIY.o.$() 
P.RY;Q.,$ 0-
FJll',O.6G 
~ Alia ~ ~MOL 'f 
SWIM-UP LARVAl:!: 
SWIM_UP LARVAE 
:SWIM-UP LARVAE 
SW]M~t1.rLAl{V~ 

:2 o..aOG 
2D.ooa 
iD.EGG 
2 n.:aO() 
2V.EGG 
2D,£oO 
~D,aoO 

2D,EGG 
2D,EOG 

410.800 

8 

Expolure 

4IH 
to3WK 
to3WK 

21D 
21D 
21 D 
21 D 
•• H 
•• H 
•• H 
2.H 
4!H 
14D 
.,H 
96H 
IH 

14D 
UH 
96H 
.D 

4BH 
·"H 
IOD 
•• It 
.OH 
9'H 
•• It 
96H 

'~R· 
•• H 
•• It 
'0)) 

'aD 
SOD 

"D 
90D 

all· 
12:Jl • 

12GU· 
14ll" 

I7D 
17D 
17D 

2$H· 
331t • 
~2H • 

Bffect I AQUIRE, \ You Effect Concentration Reference of 
Lc"'~ J Sublethal \ NUIIlber PublicatIOn 

EC50IM'l 1,790 210956 90 
),lOR'" 210 21Q.a6 .0 
REP- 2.0 210436 .0 

WOR'" 1,410 210916 90 
},fOR'" 711 210956 90 
REp· 156 210956 90 
REp· 34! 210956 90 

ECSOIM 7 2,620 210956 90 
EC50IM '} 9,340 210956 90 

MOR- 220 215184 .0 
Leso 'W 215184 .0 
LC50 '30 21511!4 .0 
LC.sO .30 210.36 .0 
LC,SO 710 210486 '0 
LC,SO 430 210486 SO 

BE,l1 • 1000 to 10000 310531 91 
LCSO r==-=-mJ 210486 '0 
LCSO 94. 2100436 .0 
LCla 340 210486 .0 

EClOGR 2,400 311189 " lUI •• S 310565 !3 
lI.l!S' , 3l0$(i,;:J U 
aRO 10 213044 ., 
LC50 11_ 213114 9. 
LCSO- 24.- 213114 •• LC,. 15,!OO 2.13174- .0 
l.@o 1 •• 900 2:13174 90 
LCS(> 4fi,600 213114 90 t(:,. .sb.SIOO 213174 9. 
l.@o U,.,-OO ~ll174 90 
LCS(> -61.1OG 213174 •• alto- 16 3127:St •• GROll. 3 213201 90 alto· 5 213201 OIl 

MOlt.· ~ 2.1J4?01 •• :WORt 10 ~13201 90 
LTjn 1>JlOO ZlO4Sti 30 I 
LTjG ~. :U044ili .0 I 
L'tSO , 21043:6 In 
{:1'.50 "'.OO<J 21Q436 .0 

DVp· 10.000- 21Q4.!16 •• DVP~ ;.. 15000 2104a6 IQ 
HAl' • 4Q,QOO U°4.36 .. 

LTSO .20,000 210440 30 
LTsa 1.500 4104&6 10 
LTSO lJlOO ~"lO~(i 00 

J9-Seo-94 



Chemical Name SPCCiC5 

Selenium (eont.) Plm~_pb.ta p~~ ~*'" minnow; 

Pim~haJbi. p~~ P~ad. tabmow; 

ritJ)cpb."PfQm ... ~J:l.~admwwi 
PlJ:a.c:ph~promlbl .. ~PWlaad .~ 

~imwb, .... pJ:~.~.j.f .. f.4-ID~ 

Zinc AI8aei Alr;&e.phytoplankton. al&a1 mat: 

Algae; Al3ae, phytoplankton, a1&a.l mat; 

Buchionus. caJ:yciflor"i ROlikr, 

Canlhocamptw. 'P; CCll'CP cd; 

CiU'UdQl .JmMi G~lIi&b. 
Ceriodaphnia reticula' .. ; Water flea; 

C"",u. PlmC"tp; 5,u.a.b-~ ~UlJlI.;: 

Chironotnidae; Midle family; 

Cllul. .. laKe .. C .. c&~ 

Cyclq.s 'P; CYClopoid ~epod; 

Cypris sUbglobos.; Ostracod; 

Cypris sUbglobosaj Ostracodj 

Cypris Iubpobos.; OS(rt.COd; 

CypnssubgJobosai Ostracod: 

Daphnialumnolzi; Water flea; 

Dapbnialumholzi; Water flea; 

Daphnialumholzi; Water flea; 

Dapbnialumholzi; Water flea; 

Daphnia maya; Water flea; 

Daphnia m"an"; Water fie .. ; 

Daphni .. magna; Water fica; 

Ditphni .. maJll .. ; Water ftc .. ; 

Daphnia pulelli Water nc .. ; 

Du,csia dorotocephata; TurbeUanan, flatworm; 

DUllcsia ti~rina; Turbellariao, flatwonn; 

o-am~i~ amnb; "Molquitor.h; 

Gamm.r\la ~uU; S¢ud; 

Gcxnphonem a parvulum; Diatom; 

Invertebrates; Invertebratel; 

Invertebrates; Invertebrate5, 

Lemna minQr; Ducil;weed; 

J...¢PQmiJ pl;lbQt:\1SO l"\Unp~ .. 

Lcpomb: m.crochirUl: llluc,U1; 

Lophq.odcUa caneri; Bryozoa; 

Macrobrachium hcndersodayanw.; Prawn; 

M)'Iiophyllum 5picatum; WJ.ter-milfoil; 

Myriophyllum spicatum; W .. ter-mUfoil; 

M)'Ilophyllum spicaLum; Wllcr-milfoil; 

MyalUl. ~ltaLIa; Caullh; 

Ot\~Q~h.yu.ch~ my~i~,: R.mb9 .... lfOIU.49na14fon. lr91,l~; 

AQU_TOX6.wkl 

Table K.J-J 

AQUIRE Tmicity Information 
UDiIi s,.&fL 

Baseline Ri5k Assessment 

Operable Unit 2 

----, --- - - - -, --NAS Ce.:;jl Field, Jacbonvtlle, Flonda 

I A •• 

2D,oo(1 
$9 ..... 61 D 

'9-~l D 
Fay, (t03 O. 11 Mld:~ 2S -',$ P 
FIt.Y.O.O:J.O~l1 MW.:;S~,,5D 

CLADOCERA, COPEPODA, ROTIFERA 

EXPO GRO PHASE 

NEONATE 

LARVAE 

20-:15G 
<4H 

l.4 Q." "' .. 
LARVAE 

lWMAWIlS. 12 -15 G 

ADULT 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

24-48 HR. NEONATE 

24-48 HR. NBONATE 

24-48 HR. NEONATB 

< 24H 

< 24H 
U-20MN: 

NR 

Nil 
NR 
MIXBD SPECIES 

CLADOCBRA, COPEPODA, ROTlFERA 

CLADOCERA, COPEPODA. ROTIFERA 

20 COLONIES OR 40 FRONDS 

U-'" 0 
NR 
ANCENSTRULAE, 2-3 D 

NR 
4CMAPEX 

4CMAPBX 

4CMAPBX 

4a~1.00MM,6-1DG 

20-~O G-

9 

I E>po,",< 

UH· 
'l1.09$.D 

~$P 

140 
.oa 

2WK 

24H 
24H 
24H 

ml'D 
4BH 

l&1I 
12MO 

-Z to96H 
4BH 
12H 

24H 
41H 

96H 
12H 
24H 

4BH 
90H 
210 
210 
210 
4SH 

UH 
IH 

90H 

.. a 
96H 

Lo28D 

2WK 
2WK 

40 

tQt':P 

6 ),(0 
96H 
96H 
320 
320 
320 
96H 

.11 

l Effect AQUIRE Year 

Efrect Concentratlon Reference of 

I Lethll Sublethal Number Publication .. 
LTSQ $ 2"1()4.16 10 

0110 SOOO to 30000 il:l,9!iO •• 
mo ~Q ~1)(lQO .lmQ .. 

LCSO 600 Zl04f6 .0 

uS<> 1,000 1Ia43~ .0 

eLR· 15 10 30 311256 " 
PSE <: .. 93100 213095 " 

LC50 1,300 219385 91 

LET 1,250 311797 " 
810 - >00 Zl9.207 n 
LCSO 7. 311181 .. 
BN~· 56,000 nSl90 11 

POP 1.140 213176 .. 
BIO - 32.000 31:2116 37 

LC50 3,310 313155 .. 
LCSO 47.780 312365 .. 
LC50 50,620 312365 33 

LC50 34.990 312365 .. 
LCSO a,3S2 312365 33 

LC50 10,740 312365 .. 
LC50 6,104 312365 .. 
Le", 2.290 312365 .. 
LC", 431.5 312365 3. 

GRO· 150 213950 91 

MOR 50 to 150 213950 91 

REp· 150 213950 91 

LCSO .. 311181 .. 
LC50 107 311181 .. 

BEH- 1000 to 10000 310531 91 

LC50 1,400 218709 14 

1.Cso' 11' :nS51a 7" 

U'" 2,240 ;13OS, .. 
ABO' 1,000 212391 .. 
POP- I 11.1lo 89.6 I 311256 83 

POP· 30m90 311256 " 
BC$jpR 10,000 311789 '0 

lnO· $00 ;1.19201 7l 

"MOR" S,OaO 2.12143 73 

LC50 5,630 216103 .0 

DC· 7,810 31154.5 .. 
EC~M· 21,600 212262 7' 

EC.50GR* 20,900 212262 74 

EC50GR· 21,600 212262 74 

LCSO'i 2.09,000 315793 82 

PRY- 2.000 )11200 .. 
09-Sep-94 



Chemical Name 

Zinc (cont.) 

NQl~; 

ABO .. Abundance 
ABN ... AbnonnaJhics 

Species 

O.Q(Qi'h)'D.m. .,.. .. allnbow UQW, Qon-.J.4son ~rQ'U.'; 
OnOQth1n"~ ".to.umu,doiialdtun trout, 
OnQl;)"byQmw.,u..~ R..m~ t.r~~, dC)Jl;idd.l:)n tt~)tm 
OneorhJnahul- mJkW.; aaltUlo;v t.m~. donlJ4jon. tr{)l,l;~ 
O~rh)'nch .. m.)'~; kafrulow trollf'.40nald.olllrout; 
QQ;~tb,Q~w :ay:km; RtlnlKMri ~~~,*C)nidd,(m t.fO~m 
Onto .. byncb..1it1kli*~ a~ UOU1:.4OD.IidUln trout; 
O~rb)'IJ.ch ... ~; a~ tw1U.4t;:J~.wI"q. trqut; 
Ont:Kltbpwu,IJ ~kIM.: k~ UOUi,4,m:IldIOD tt'OUt; 
O:micbthJ'l!i'. BoilrlJjb (llia~ 
O,*b,~; lIoa-J 6Ih \::IWi 
O .. ~bt~ BoD)' &h ~lw; 
o.",",",,..._y,"~<l .... 
Pcc;tinatelJl ma&nificI; Bryozoa; 
Phacnopsectn sp; Chironomid; 
,Pim.h~ pmmcJ ... ; Fa~m~ 
Plmcpb.tJa. promfllUj PaWtad mia.o..ow; 
Pimephal.tIi 'p"J).a.e1u; Falhcad iaiDnow; 
Pim~h~ PfQna.tu; ~.~ mWw'W;' 
PWC!phltc. prom~l ... ; Patbad .a.i.o.n.ow; 
l'iaI.cph~ proQl,cl .... F~~ mhmGlWi-
Plum.tcUa emar,inata; Bryozoan; 
Tilapiupanna.nli'i BW$l brftJil~ :ru .. ;o dJnj,'!1J~ __ 

BCF .. Bioconcentration factor 
HEH .. Beh.vioral chaOIC 
BID .. Biochemical effect 
BM ... Biomass 
BloiS" Biomus 
C ... Cckiw 
CLR .. Chlorqlhyll cont.ent 
eN _ Centimeter 
D .. naY' 
EC50 .. Effect of cone em ration \.0 50% uflhc populadon 
EMS-
ENZ .. Enzymc cffect 
F .. Farcnheit 

Table &:.3-] 
AQUIRE ToJ:.icity Inform.alion 

Unit. -NfL 

Bascline Risk Assessmcnt 
Opcrable Unit 2 

... ------ -- --- --.-- -, _. ----NAS Cecil Fic1d,Jaclr:ionvillc. Florida 

A,. 
IUVENILE 
NR 
NR 
NR 
$AC~i1RY 

SAC-PRY 
SAC-FR.Y 
S ... C-I'RV 
SA.C-PRY 
ADULT GUPPY .20--30 Mid: 
ADULT GV,. ... Y,lQ-JO lOf 
ruVBNILB atlPl'v. 1-1$ liM 
JV\'ijNlLE "!I~fJ(" -In. 1M 
ANCBNsTRULAE, 2-3 0 
MIXED SPECIES 
l'iBWLYlIJ\.T. <:24-" 
N:QWLYlJAT,,c; 2"U 
NBWL'YHAT .... 2 .. H 
NEWl.Y HAT,.( :HH 
SUBAPULT, .-12 Wk. -<;.25u WG 
• ua"'!>!I~"I'. ;-11 WI<. < -.so"" 
ANCENSTRULAE. 2-3 D 
12.1:3 .... 1.71 G 
1I ...... WU,1-.G 

G ... Grams 
OR .. Growth 
GRO .. Growth 
H .. Hours 
HAT ... Hatchability 
HEM .. Hematological effect 
HIS'" Hutoiolicil cffect 
I.., .. ImmobjJizal1on 

Exposure 

to .. WK. 
•• H 
.aH 
'.H 
.~n 

<IO 
.in 
<2\l 
420 
"H 
~H 
.aH 
'411 
,.H 

to 280 
11> 
10 
10 

.OH 
.2 w:35 D 

"II 
•• H 

lto12H 
;l.1I'l1il6H 

LCso ... Lethal concentration to SO'" uf LeSt oIlanuml 
LET ... Lethality 
LaC .. Locomotor Behlviour 
LTSO .. Lethal thrc.hold 10 50% aitest organisms 
Mlol .. MilUmctcr 
MOR ... Mortality 
NR .. Not reported 

c=~~~_~~ .. LOWQl effcct con=mration (if a nnlc is provided, the low end of the lADAe is the lowe,t effcct cqncentcation). ,. Fishdda prcsented for infonnatioDllpurposel, but not wed for the OU2 BERA becllUC of lack of suitable habitat. 

AQU :6.wkl 
10 

Effect 

RIO 
LCXJ 
LC", 
LCSI) 

0\<0· 
MOR' 
WO.a" 

MOR < (C.l<) 
MOR • (ClI¢) 

LCSI) 
LCSI) 
LCSI) 
LCso 
LCso 

ABO· 
ORO * 
GRO~ 

LC", 
LCXJ 

ORO~ 

l-C", 

W'" 
OC' 

11(0· 

Effect 
Concenlration 

Lethal 

2.600 
t,OQO 
3"00 

120 
.;0 

22. 
&0 

2~;o 

l.86O 
1,910 

'-"'0 
",310 

'n 
'$ 

23. 
.:na 

"'" :z,J'40 
5,300 

'",(lOO 
~!OOO 

OC_ 
POR-

Sublethal 
44lQ HO 

430 

]0,000 

PHY ... Ph)4ioiogkar cffc[;l!i 

AQUIRE 
Reference 
Number 

~lO107 

31011$ 

~l3'11 
2U117 
)10$21 
;Jllln1 
:3:10527 
310521 

llO527 
212-"2 
2U$al 
21lMZ 
21lSl:z 
216703 
212397 
311112 

311112 
311182 
3111.2 
210673 
210673 
216703 
213006 
111116 

POP., Pcpulalion,spedcs diversity 
PSB ... PhotOi)'Dlhcsis eft'ect 
RE .. Rcproduction 
REP ... Advcrse effccllO reproduction 
RES .. Rcspiratory etTeclS 
RN .. Rcncwel 
RSD .. Residuc 
ST .. Static 
STR ... Siren 
THL ... 
VTE_ 

p,&fL .. Microgram pcr liter 

Y." 
of 

Publication .. 
•• 
•• 
6. .. .3 .. 
.~ 

03 
IS 

•• n 
IS 
I. 
&, 
IS 

IS 
OS .. 
•• •• 
au 

" __ ---.!1. 

.,0_,", __ 11.4 
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APPENDIX L 

MODEL OF POTENTIAL EXPOSURES AND RISKS FOR REPRESENTATIVE 
WILDLIFE SPECIES TO ECPCS IN SURFACE SOILS AT SITE 5 





) 

Table L-l 
Estimated Exposure from Ingestion of Maximum ECPCs in Food and Soil: Lethal Effects 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Horida 

EXP05Ull£ CONCIlNIRATION DATA 

MAXIMUMEXI'O!UREPOINT 

ANAL\'1E CONQlNIIIA.l101'1 
(~) 

Acetone 0.025 

2-Butanone 0.009 

2-Heuooo.c 0.002 

Melhylcne cbbride 0.006 

Toklene 0.006 

Acmaph thene 0.17 

Aomaphthylme Om5 

Anthracene 0.24 

Bcnzo (a) anllncene 0.483 

Benzo (a) pyrcne 0.483 

Benzo (b) Ouoranlhene 0.773 

Benzo (g,h.i) pcrylene 0.412 

Benzo (k) fuoranthene 0.424 

Gubazole 0.17 

Otryscne 0.483 

Dibmz (a,b)anlbr=ne 0.12 

Dibmzofuran 0.058 

DielhW/tlhaiale 0.14 

bis(2-EthylhClyl) phthalate 0.264 

Fluoranlhcnc 0.812 

Fluorme 0.12 

Indeno (1.2,3-00) pyrene 0.399 

2-Methylnaphlhalene 0.022 

Naphthalene 0.04 

Phmanthrene 0.455 

5MAXlE.wI<l 

I'STIMATIlD CONTAMINANT CONCENTItATIONS 

IN PRIMARY FOOD nEMS 

In .... l 
IlAFJaL 

5.0E-02 

5.0E-02 

5.0E-02 

5.0£-02 

5.0E-02 

5.0£-02 

5.0£-02 

5.0£-02 

5.0E-02 

5.0E-02 

5.0E-02 

5.0E-02 

5.0£-02 

5.0E-02 

5.0£-02 

5.0E-02 

5.0E-02 

Ccnccntration in 

Im.,«~l. TtsaIO [bJ 
("'BIt8) 

8.5E-03 

1.8£-03 

1.2E-02 

2.4E-02 

2.4£-02 

3.9E-02 

2.1E-02 

2.1E-02 

8.5E-03 

2.4E-02 

6.0E-03 

4.1E-02 

6.0E-03 

2.0E-02 

1.1E-03 

2.0E-03 

2.3E-02 

Plant 

IIAF~ 

8.7E-03 

8.7E-03 

8.7E-OJ 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-OJ 

8.7E-03 

3.3E-02 

5.1E-03 

5.1E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7£-03 

8.7E-OJ 

8.7E-03 

Canorntralian in 

Plao. Thm. [e) 

(!IIA) 

1.5E-03 

3.IE-04 

2.1E-03 

4.2E-03 

4.2E-03 

6.8£-03 

3.6£-03 

3.7E-03 

1.5E-03 

4.2E-03 

1.0£-03 

1.9E-03 

7.2E-04 

1.5E-OJ 

7.1E-03 

1.0£-OJ 

3.5E-03 

1.9E-04 

3.5E-04 

4.0E-03 

BAFVALUES FOR 

____ OTIIER== FOOD nEMS 

Small Small 

Mammal DUd 
I!AF (a] IIAF [aJ 

1.9E-OI 

1.9E-0I 

1.9£-01 

1.9E-OI 

1.9E-0I 

1.9E-OI 

1.9E-0I 

1.9£-01 

1.9E-OI 

1.9E-OI 

1.9E-OI 

4.8£-01 

4.8E-OI 

1.9E-OI 

1.9E-0l 

1.9E-OI 

1.9E-OI 

1.9E-Ol 

1.9E-OI 
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olential Lethal Effects [or Representative Wildlife Species from Maximum Exposure Concentrations o[ EO'Cs in Surface Soil 

ik Assessment [or Operable Unit 2 
'ield, Jacksonville, Rorida 

P{)E 

6.91l-0S 

2.SE-OS 

S.SE-{)6 

aide 1.7E-GS 

1.7E-GS 

7.7E-G4 

tie 1.6E-G4 

l.lE-03 

>noene 22E-OJ 

OIlC 2.2E-OJ 

nnthene 3.SE-OJ 

perylellC 1.9E-OJ 

lCanlhene l.9E-OJ 

7.7E-04 

2.2E-OJ 

mthracene 5.4E-04 

3.9E-04 

ale ·4.7E-04 

~) phlbalace 9.6E-04 

3.7E-OJ 

S.4E-04 

-cd) pyrone l.8E-OJ 

IbLhalenc 9.9E-OS 

l.8E-04 

2.lE-03 

Cotton /Il()W/if 

R1V HQ 
6.01l+02 t.21l-07 

S.SE+02 4.SE-OS 

S.SE+02 !.OE-OS 

32E+02 HE-OS 

!.OE+03 1.7E-OS 

2.4E+Ol 32E-OS 

2.4E+Ol 6.6E-06 

3.4E+03 32E-07 

2.4E+01 9.lE-OS 

2.4E+Ol 9.lE-OS 

2.4E+Ol l.SE-04 

• 2.4E+Ol 7.7E-OS 

2.4E+Ol 8.0E-OS 

l.OE+02 7.7E-06 

2.4E+01 9.lE-OS 

2.4E+01 2.3E-OS 

S.OE+02 7.9E-07 

l.7E+03 2.8E-07 

1.6E+02 6.OE-06 

4.0E+Ol 9.2E-OS 

2.4E+Ol 2.3E-OS 

2.4E+Ol 7.SE-OS 

3.3E+02 3.0E-07 

1.lE+02 l.6E-06 

1.4E+02 \.SE-OS 

Ruk>us-sided towhee Short-tailed shrew 
POll R1V HQ POE R1V ~(L __ 
2.3E-04 3.SIl-04 6.0E+02 S.9E-07 

8.2E-OS 1.3E-04 S.SE+02 2.3E-07 

1.8E-OS 2.8E-OS S.SE+02 HE-OS 

S.SE-OS 8.SE-OS 3.2E+02 2.6E-07 

S.SE-OS 8.SE-OS l.OE+OJ 8.SE-OS 

2.2E-03 3.3E-03 2.4E+Ol 1.4E-04 

4.SE-04 6.9E-04 2.4E+Ol 2.9E-OS 

3.1E-03 4.7E-OJ 3.4E+OJ 1.4E-06 

6.2E-03 9.5E-OJ 2.4E+Ol 3.9E-04 

62E-OJ 9.SE-03 2.4E+Ol 3.9E-04 

9.9E-OJ l.SE-02 2.4E+Ol 6.3E-04 

HE-03 8.lE-OJ 2.4E+Ol 3.4E-04 

S.SE-OJ 8.3E-OJ 2.4E+Ol 3.5E-04 

22E-OJ 3.3E-03 l.OE+02 BE-OS 

62E-03 9.SE-03 2.4E+Ol 3.9E-04 

1.SE-OJ HE-03 2.4E+Ol 9.BB-OS 

7.SE-04 82E-04 S.OE+02 1.6E-06 

1.4E-OJ 2.OE-03 l.7E+OJ I.1E-06 

2.BE-OJ 4.0E-03 l.6E+02 2.SE-OS 

I.OE-02 1.6E-02 4.0E+Ol 4.0E-04 

l.SE-OJ HE-03 2.4E+Ol 9.8E-OS 

HE-03 7.BE-03 2.4E+Ol 3.3E-04 

2.8E-04 4.3E-04 3.3E+02 l.3E-06 

S.lE-04 7.8E-04 I.1E+02 7.\E-06 

S.9E-03 8.9E-03 I.4E+02 6.4E-05 
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Table L-3 
Risk from Potential Lelhal Effects for Representative Wildlife Species from Maximum Exposure Concentrations of EepCs in Surface Soil 
Site 5 
Baseline Risk Assessment for Operable Unil2 
NAS Cecil Field, Jacksonville, Florida 

-

ANALYnl Cotton mOU$e Rl.lfoU$-$i~d to",h«t Short-taillild shre", 
POl! R1V HQ POB R1V HQ POB R1V HQ -

Pyrene 2.BE-03 l.6E+02 l.8E-OS 8.IE-03 L2E-02 l.6E+02 7.7E-05 

4,4'-000 1.9E-04 l.7E+OI 1.lE-OS 7.2E-04 7.7E+OI 9.4E-06 l.4E-03 l.7E+O! 8.2E-05 

4,4'-00E l.8E-03 l.4E+02 l.3E-05 6.9E-03 l.2E+02 HE-OS l.4E-02 l.4E+02 l.OE-04 

4,4'-ODT 3.6E-04 l.7E+OI 2.IE-OS l.3E-03 1.2E+02 1.lE-OS 2.6E-03 l.7E+OI 15E-04 

Arocl<X'-l260 2.5E-02 I.OE+02 2.5E-04 8.0E-02 l.6E+OI S.OE-OJ l.5E-OI I.DE+02 I.5E-OJ 

alpha -Chlocdane 4.4E-OS 2.0E+0l 22E-06 I.7E-04 . 4.8E+OO 3.5E-OS 3.3E-04 2.0E+OI l.6E-05 

gamma -Ch1CIdane 3.5E-OS 2.0E+0l l.8E-06 I.3E-04 4.8E+OO 2.8E-OS 2.6E-04 2.0E+0l l.3E-OS 

Dieldrin 2.2E-04 7.6E+OO 2.9E-OS 8.5E-04 6.0E-0I l.4E-03 1.7E-03 7.6E+OO 2.2E-04 

Bariwn 1.3E-OI 4.3E+02 2.9E-04 3.IE-O! 4.4E-Ol 4.3E+02 WE-OJ 

llayllium 1.2E-03 2.0E+OO 62E-04 4.2E-03 7.lE-OJ 2.0E+OO 3.5E-03 

CaWiium 2.IE+OO 3.0E+O! 7.1E-02 2.lE+OO 8.0E-02 3.0E+OI 2.7E-03 

CubaIL 4.0E-02 1.8E+OJ 2.2E-03 1.5E-OI 2.8E-OI l.8E+OI 1.5E-()2 

Copper 3.7E-OI l.9E+02 2.0E-OJ 4.BE-O! HE-OJ 1.9E+02 1.6E-OJ 

Lead 1.4E-OI 6.0E+OI BE-OJ 4.8E-0l 7.5E+0l 6.4E-OJ 82E-OI 6.0E+OI 1.4E-02 

Manga.nese 4.0E-OI 2.3E+03 l.8E-04 l.OE+OO 1.7E+OO 2.3E+03 7.2E-04 

Mercury 1.5E-03 3.6E+OO 4.3E-04 2.0E-03 2.2E+OO 9.3E-04 !.3E-03 3.6E+OO 3.6E-04 

Nickel 3.1E-02 7.DE+OI 4.4E-04 9.4E-02 l.OE+02 9.4E-04 l.6E-OI 7.0E+oI 2.2E-03 

Seleniwn 9.9E-03 2.8E+OI 3.6E-04 3.6E-02 2.7E+OO I.3E-02 6.7E-02 2.8E+OI 2.4E-03 

Zinc 4.4E+OO 3.9E+02 1.1E-02 9.0E+OO 1.2E+OI 3.9E+02 3.2E-02 

SUMMARY HAZARD INDEX I 9.3E-02 I 2.BE-02 I 8.1E-02 

POE ~ Potential Oietary &pa;ure (mg/lgBW/day) IIQ ~ Hazard Quotient (calculated by dividing POE by R1V) 

R1V = Refere~ TcaicityValue (mg/kgBW/day) = 1/5 of the lo.vest rernted U)50 fcc cIaoestrelated species. RTV foc Benzo(a)pyrene used asa surrogate foc all PAHs. 
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Table L-3 
Risk from Potential Lethal Effects for Representabve Wildlife Species from Maximum Exposure Concentrations of ECPCs in Surface Soil 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

ANALY1E 
POE 

NelOne 3.se-oS 

2-Butanone 1.4E-OS 

2-Haanone 3.lE-06 

Methylene chl<ride 9.2E-06 

Toluene 9.2E-06 

Nenapillhene 4.4E-04 

&enapbthylrne 9.0l!-OS 

Anthracene 6.2E-Q4 

Benzo (a) anthracene 1.lli-03 

Benzo (a) welle 1.2E-03 

Benzo (b) Oucnnthene 2.0l!-OJ 

Benzo (g,h,i) perylelle 1.lE-03 

Benzo (k) flucranthene l.1E-03 

Carbazole 4.4E-04 

Chrysene 1.2E-OJ 

Dibenz (a,h) anthracene 3.lE-04 

Dibenzofuran 9.9E-OS 

Diethylphthalate 3.4E-04 

bis(2'--Ethylhexyl) phthalate 6.9E-04 

Fluexanthene 2.lE-03 

FllKIcne 3.lE-04 

Indeno (1,2,3-00) wene WE-03 

2-Methylnapbthalene HE-OS 

Naphthalene 1.0E-04 

Phenanthrene 1.2E-03 

~ne _._- -
1.6E-OJ L- ___ 

Redfox Great-homed owl American woodcock I 
lI'IV flQ POE lI'IV flQ PDE RTV flQ, 

6.0E+!12 6AE-OB 1,2E-OS 2,SE-04 , 

S.SE+!12 2.SE-OB 4.5E-06 9.1E-OS 

S.SE+!12 S.6E-09 9.9E-07 2.OE-OS 

3.2E+!12 2.9E-OB 3.0E-06 6.lE-OS 
! 

1.0E+03 9.2E-09 3.0E-06 6.lE-OS 

2.4E+D1 1.8E-OS 1.9E-04 2.4E-03 

HE+01 3.7E-06 4.0E-OS S.OE-04 

3.4E+03 1.8E-07 2.7E-04 HE-03 

2.4E+01 S2E-OS S.SE-04 6.9E-03 

2.4E+01 HE-OS S.5E-04 6.9E-OJ 

2.4E+01 S.3E-OS S.SE-04 l.lE-!12 

2.4E+D1 4.4E-OS 4.7E-04 S.9E-03 

2.4E+01 4.5E-OS 4.9E-04 6.0E-03 

1.0E+!12 4.4E-06 1.9E-04 2.4E-OJ 

2.4E+01 S2E-OS S.5E-04 ME-OJ 

2.4E+01 l.3E-OS 1.4E-04 1.7E-03 

S.OE+!12 2.0E-07 HE-OS S.9E-04 

1.7E+03 2.0E-07 2.3E-04 1.4E-03 

1.6E+!12 4.3E-06 4.8E-04 2.9E-03 

4.0E+01 HE-OS 9.3E-04 1.2E-!12 

2.4E+01 1.3E-OS 1.4E-04 1.7E-03 

2.4E+01 4.3E-OS 4.6E-04 S.7E-03 

3.3E+!12 1.7E-07 2.SE-OS 3.lE-04 

L1E+02 9.3E-07 4.6E-OS S.7E-04 

1.4E+!12 8.3E-06 S.2E-04 6.SE-03 

1.6E+!12 1.0E-OS 7.2E-04 . 8.9E-03 
-- -
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Table L-3 
Risk from Potential Lethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations of ELl'Cs in Surface Soil 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS ~cil Field, Jacksonville, Horida 

ANALY'IE Redfox GrBBf-homed owl Jltmerican woodcock 

POE RlV nQ POE RlV nQ PDE RlV "Q 

4,4'-DDD 4.4E-04 l.2E+O! HE-OS 4.7E-04 7.7E+O! 6.1E-{)6 l.lE-OJ 7.7E+O! 1.4E-OS 

4,4'-DDE 4.3E-03 !.2E+O! 3.6E-04 4.6E-OJ 4.5E+OZ LOE-OS l.OE-OZ 1.2E+OZ 8.6E-OS 

4,4'-Dur 8.0E-04 !.2E+O! 6.6E-OS 8.6E-04 1.2E+OZ 7.2E-06 l.9E-03 l.2E+OZ !.6E-05 

Arocloc-!260 8.3E-OZ !.5E+OZ S.6E-04 9.5E-OZ !.6E+0! HE-OJ l.1E-O! l.6E+0! 6.8E-03 

alpha -Chlocdane 6.7E-OS 4.0E+01 1.7E-06 DE-OS 4.8E+OO l.2E-OS 2.4E-04 4.8E+OO S.OE-OS 

gamma -Chlocdane HE-OS 4.0E+O! 1.4E-06 ME-05 4.8E+OO 9.7E-06 !.9E-04 4.8E+OO 4.IE-05 

Dieldrin 4.7E-04 l.3E+O! 3.6E-05 4.4E-04 . 6.0E-O! 7.3E-04 1.2E-OJ 6.0E-O! 2.1E-OJ 

Barium 4.7E-OZ 4.3E+02 l.lE-04 82E-03 3.2E-Ol 

Bayllium 7.7E-04 2.0E+OO 3.9E-04 2.0E-04 5.2E-03 

CaWiium 5.9E-O! 3.0E+o! 2.0E-OZ 6.8E-0l 5.9E-OZ 

Cabal! 5.9E-OZ 1.8E+O! 3.3E-03 4.7E-OZ 2.0E-O! 

Coppe< 8.6E-OZ l.9E+OZ 4.6E-04 6.0E-OZ 2.3E-OI 

Lead l.1E-OJ 6.0E+O! 1.9E-03 HE-OZ 7.5E+OJ 7.2E-04 6.0E-OJ 7.5E+OJ 8.0E-03 

Manganese 2.3E-O! 2.3E+OJ 9.9E-OS 9.6E-OZ l.2E+OO 

Mercury 3.1E-04 2.0E-0! J.6E-03 2.6E-04 2.2E+OO 1.2E-04 9.4E-04 2.2E+OO 4.JE-04 

Nickel 2.2E-OZ 7.0E+O! 3.1E-04 LOE-OZ l.OE+OZ l.OE-04 !.lE-o! I.OE+OZ !.lE-OJ 

Selenium I.3E-OZ 2.BE+OJ 4.8E-04 LOE-OZ 2.7E+OO J.8E-OJ 5.0E-OZ 2.7E+OO I.8E-OZ 

Zinc 4.9E+OO 3.9E+OZ I.3E-OZ 4.9E+OO 9.IE+OO 

-----

SUMMARY HAZARD INDEX I 4.2E-OZ I !.lE-OZ I J.7E-02 
-

PDE ~ POlontial Diolary F.xp"'UI"o (mg/kgBW/day) nQ ~ Hazru-d Quotient (calcw.ted by dividing PDE by R1V) 

KJV = Reference Tca:icity Value (mgikgBW/day) = 1/5 of tbe IONest repct"ted l1)50 for closest related species. KIV for &IlZo(a)pyrene used as.it surrogate tee all PAHs, 
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TableL-4 
Estimated Exposure from Ingestion of Maximum ECPCs in Food and Soil: Sublethal Effects 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Horida 

IlXPOSUIlE CONCIlNlRATION DATA 

MAXlMlJMEXPOSUREPOlN1' 

ANALYIE ~1l(ti 

(~) 

Aoelone 0.025 

2-Butanone 0.009 

2-Haalooe O.OOZ 

Methylene chbride 0.006 

Tok.lene 0.006 

Acwaphthene 0.17 

Al=aphlhylme 0.Q35 

Anthracene 024 

Benzo(a)an~acene 0.483 

Ilenzo (a) pyreoe 0.483 

Ilenzo (b) fluoranlhene 0.773 

Benzo (g.h,i) perylene 0.412 

Benzo (1:) fuoranthene 0.424 

Girbazole 0.17 

~e 0.483 

Dihmz (a,h)anlhracene 0.12 

Dibcnzofuran 0.058 

Dielh)'\>hlhalale 0.14 

bii(2-EthylhQy\) phthalale 0284 

Auor.utthene 0.812 

Fluortne 0.12 

Indeno (1,2,:>--00) pyrene 0.399 

2 -Melhylnaphlhalme 0.022 

Naphthalene U.U4 

Phmanlhrene 0.455 

5MAXSl.wk 

ESTlMATIlD CONTAMINANT CONCIlNlRATIONS 

IN PRIMARY FOOD fIEMS 

Inver, 

BAF~ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-OZ 

5.0E-02 

5.0E-OZ 

C..orwc<ntration in 

Invcrtdnte 'IlsaIe [b J 
(mgIkg) 

8.5E-OJ 

1.8E-03 

1.2E-OZ 

2.4E-OZ 

2.4E-OZ 

3.9E-OZ 

2.1E-OZ 

2.1E-OZ 

8.5E-03 

2.4E-OZ 

6.0E-03 

4.IE-OZ 

6.0E-03 

2.0E-OZ 

l.IE-03 

2.0E-03 

2.3E-OZ 

Plant 

BAF~ 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

B.7E-03 

8.7E-03 

HE-OZ 

5.lE-03 

5.IE-OJ 

8.7E-OJ 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

8.7E-03 

Cmocnlr.ltian in 

l'lanl T,...e [el 
(mB/W 

1.5E-OJ 

3.lE-04 

2.1E-03 

4.2E-03 

4.2E-03 

6.8E-OJ 

3.6E-03 

3.7E-03 

l.5E-OJ 

42E-03 

I.OE-03 

l.9E-03 

7.2E-04 

1.5E-OJ 

7.1E-03 

1.0E-03 

3.5E-03 

1.9E-04 

3.5E-04 

4.0E-03 

BAF VALUES FOR 

OTIIER FOOD fIEMS 

Small Srn.all 

Mammal Bin! 
JlAF [oj BAF tal 

1.9E-Ol 

1.9E-Ol 

1.9E-OI 

1.9E-OJ 

1.9E-Ol 

1.9E-Ol 

1.9E-OI 

1.9E-OI 

1.9E-OJ 

l.9E-Ol 

1.9E-Ol 

4.8E-OI 

4.8E-OI 

l.9E-Ol 

1.9E-Ol 

1.9E-Ol 

1.9E-OI 

1.9E-01 

1.9E-Ol 
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TableL-4 
Estimated Exposure from Ingestion of Maximum ECPCs in Food and Soil: Sublethal Effects 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Horida 

EXPOSURE CONOlNTIlA"I10N DATA 
-

MAXlMUM EXPOSURE POINT 

ANALY'IE CONrnNIAAllON 

Pyrcne 0.626 

4,4'-DDD 0.0041 

4,4'-DDE 01XJ(i62 

4,4'-DDT 0.0171 

Arodx-1260 0.3<n 

a1pha-ChIocdane 0.0017 

gmuna-ChIocdane 0.00138 

DieUrin 0.00l7 

Barium 15.3 

BeryUilm 029 

Cadmium 0.53 

COOaIl 3.7 

Copper 3.46 

Lead 33.1 

Manganese 27.4 

Mercury 0.06 

Nickel 4.6 

Seleniun 0.69 

Zinc 38.5 

ECPC "" Eoological Contaminant of Potential Concern 

[a] Bioacrurn..J.laliln dala presented in: TableK.l~ 1 

5MAXSL.wl<1 

IlSTDIA'IED CONTAMINANT CONCl!NIllATIONS OAF V ALUm FOIl 

IN PRIMARY FOOD fIllMS OTIIER FOOD fIllMS 

OJnccntratian in OJncmlrotioo in Srnall SmaU 

Invert Plant !'lant,lUle [eJ MammaI Ili!d 
BiIF(aJ BAF [a) 

S.OE-02 3.1E-02 8.7E-03 5.5E-03 1.9E-Ol 

3.0E+00 12E-02 1.0E-02 4.IE-OS 1.2E+00 2.9E+00 

19E+Ol 1.3E-01 1.0E-02 6.6E-OS 12E+00 2.9E+00 

1.2E+00 2.1E-02 1.0E-02 1.7E-04 12E+00 2.9E+00 

3.3E+00 1.3E+00 1.2E-Ol 4.7E-02 3.8E+00 3.2E-Ol 

1.6E+00 2.7E-03 HE-03 8.7E-06 5.5E-Ol 1.8E+00 

1.6E+00 2.2E-03 S.IE-03 7.1E-06 5.5E-Ol 1.8E+00 

5.5E+00 1.5E-02 1.7E-02 4.6E-OS 1.5E+00 4.4E-Ol 

1.4E-Ol 2.1E+00 3.0E-02 4.6E-Ol 7.5E-03 

9.4E-02 2.7E-02 2.0E-03 5.8E-04 5.0E-02 

12E+00 6.6E-Ol 3.3E+Ol 1.7E+Ol 2.1E+00 3.8E-Ol 

5.5E-Ol 2.0E+00 40E-03 1.5E-02 1.0E+00 

6.8E-Ol 2.4E+00 7.8E-Ol 2.7E+00 6.0E-Ol 

9.7E-02 32E+00 2.8E-Ol 

42E-Ol 1.2E+Ol 5.0E-02 1.4E+00 2.BE-Ol 

6.8E-02 4.1E-03 1.8E-Ol l.lE-02 1.0E-02 2.3E+00 

1.8E-Ol 8.3E-Ol 1.2E-02 5.5E-02 3.oE-01 

7.6E-OJ 5.2E-Ol 9.0E-03 6.2E-03 7.5E-OI 5.lE-Ol 

2.8E+00 1.1E+02 6.1E-0! 2.3E+Ol 2.lE+00 

(bJ ECPC collCOltrations Ii invert.c:kate tissue equals the invertcb-ate MF multiplied by the average soil concentration of the mntaminanL 

[c] ECPC oonccntrations il plant tiswe equals the planl B.AF multiplied by the average soil collcaJ.tration of theconlaminant. 
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Table L-4 
Estimated Exposure from inge.1ion of Maximum ECPCs in Food and Soil: Sublethal Effects 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Horida 

~~DIETARYEXPOSURE(m~&BW~/=da~YL)~[d~I ____________________________________________________________________ -, 

ANALYlE 00-._ _ -1IId1ld tow'- Shat-""1fId .hr _ RIId f<>K Gt_-/tQmIId owl _ictuJ __ 

Acetone 6.9E-OS 2.3E-04 35E-04 6.2E-OS 2.3E-06 B.9E-06 

2-Butanone 2oSE-OS B.2E-OS I.3E-04 2.2E-OS 8.3E-07 3.2E-06 

2-HeJ:anone S.SE-06 I.BE-OS 2.BE-OS S.OE-09 1.9E-07 7.lE-07 

Methylene chloride 1.7E-OS S.SE-OS 8.SE-OS 1.SE-OS S.6E-07 2.lE-06 

Toluene 1.7E-05 S.SE-OS B.SE-OS l.5E-OS S.6E-07 2.1E-06 

Acenaphthene 7.7E-04 22E-03 HE-OJ 7.lE-07 3.6E-05 B.5E-05 

Acenaphlhytene 1.6E-04 4.SE-04 6.9E-04 I.SE-07 7.SE-06 1.7E-05 

Anthracene 1.lE-03 3.1E-OJ 4.7E-03 1.OE-06 S.lE-05 1.2E-04 

Bemo (a) anthracene 22E-03 6.2E-03 9.SE-03 2.0E-06 1.OE-04 2.4E-04 

Benzo (a) pyrene 22E-03 6.2E-03 9.5E-03 2.0E-06 l.OE-04 2.4E-04 

Benzo (b) fluoranthene 3.SE-OJ 9.9E-03 I.SE-02 3.2E-06 1.7E-04 3.9E-04 

Demo (g,h,i) perylene 1.9E-OJ S.3E-03 B.lE-03 1.7E-06 B.8E-OS 2.1E-04 

Bema (k) fluoranthene 1.9E-03 S.SE-03 BAE-OJ 1.BE-06 9.lE-OS 2.lE-04 

Carbazole 7.7E-04 2.2E-03 HE-OJ 7.lE-07 3.6E-OS 8.SE-OS 

Chrysene 22E-03 6.2E-03 9.SE-03 2.OE-06 1.OE-04 2AE-04 

Dibenz (a,h) anthracene SAE-04 I.SE-03 2.4E-03 S.OE-07 2.6E-OS 6.0E-OS 

DibenzofurdD 3.9E-04 7.SE-04 8.SE-04 1.6E-07 S.4E-06 2.lE-OS 

Diethylphthalate 4.7E-04 1.4E-OJ 2.0E-03 S.SE-07 4.4E-OS S.OE-OS 

bis(2 - Ethylhe.lyl) phthalate 9.6E-04 2.8E-03 4.0E-OJ 1.lE-06 B.9E-OS i.OE-04 

Fluoranthene 3.7E-03 1.OE-02 1.6E-02 3.4E-06 1.7E-04 4.lE-04 

fluorene S.4E-04 1.SE-03 2.4E-OJ S.OE-07 2.6E-OS 6.0E-OS 

Indeno (l,2,3-cd) pyrene 1.BE-03 S.IE-03 7.9E-OJ t.7R-06 8.6E-OS 2.0E-04 

2-Melhylnaphlhalene 9.9E-OS 2.8E-04 4.3E-04 92E-OS 4.7E-06 l.1E-OS 

NaphtlBlene I.BE-04 S.IE-04 7.9E-04 1.7E-07 B.6E-06 l.OE-OS 

Phenanthrene 2.lE-03 S.9E-03 9.0E-03 1.9E-06 9.BE-OS Z.3E-04 



Table L-4 
Estimated Exposure from Ingestion of Maximum ECPCs in Food and Soil: Sublethal Effects 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, F10rida 

PO'IEN'I1AI. DmTAR Y BXPOSURB (mglkgBW/day) [dJ 

ANALY'IB Cotton ........ Ildou.-MltKI_ 

Pyrene 2.BE-OJ 8.lE-03 

4,4'-DDD t.9B-04 72E-04 

4,4'-DDB l.8B-03 6.9B-03 

4,4'-DDT 3.6B-04 1.3E-03 

Aroclor-1260 2.5B-OZ 8.0E-02 

alpha-Chlordane 4.4E-05 t.7E-04 

gamma-Chlordane 3.5E-OS 1.3E-04 

Dieldrin 22E-04 B.5B-04 

Barium l.3B-Ot 3.tB-Ot 

BeryHi.um t2E-OJ 4.2E-03 

Cadmium 2.lE+OO 2.lE+OO 

COOalt 4.0E-02 l.SE-Ot 

Copper 3.7E-Ot 4.8E-0l 

Lead t.4E-Ot 4.8B-0l 

Manganese 4.0E-Ot l.OE+OO 

Mercury 1.5B-03 2.0E-03 

Ni<kel 3.lE-OZ 9.4E-02 

Selenium 9.9E-03 3.6E-02 

Zinc 4.4E+OO 9.0E+OO 

~-ttfi'*lllhr_ 

l.2E-02 

t.4E-03 

1.4E-02 

2.6E-03 

l.5B-Ot 

3.3E-04 

2.6E-04 

1.7E-03 

4.5B-Ot 

7.1E-OJ 

3.BE-Ot 

2.BE-Ot 

3.6E-Ot 

B.2E-Ot 

l.7E+OO 

l.5B-OJ 

l.6E-0l 

6.8E-02 

I.3E+OI 

_ f<IIf 
Gt_-hotned PWI Am«k:M_cock 

2.6E-06 I.3E-04 3.lE-04 

S.9E-07 62E-OS 3.7E-OS 

S.8E-06 6.0E-04 3.6E-04 

l.lE-06 I.IB-04 6.6E-OS 

1.3E-04 l.8B-02 3.8E-OJ 

9.tE-OS 7.lE-06 S.4E-06 

HE-OS S.7E-06 6.BE-06 

7.4E-07 7.7E-OS 4.3E-OS 

7.7E-OS l.SE-03 l.1E-02 

l.2E-06 3.8E-OS 1.8E-04 

1.1E-OJ t.4E-OI 8.3E-OJ 

9.6E-OS 8.7B-03 7.lE-OJ 

1.4E-04 t2E-OZ S.9E-OJ 

1.8E-04 t.OE-OZ 2.lE-02 

3.7E-04 I.BE-OZ 4.3E-OZ 

4.2E-07 3.0E-OS 3.7E-OS 

3.5E-OS 1.9E-03 4.0E-·03 

2.lE-05 1.7E-03 1.7E-03 

B.lE-03 9.4E-OI 3.3E-Ot 

[dJ Calculated by summi~ the products of individual prey type concentrntions and percent in die!, multiIiyiog by the SFF and ingesLion Illte, and dividing by bodyweighL (Thble 6-2). 

5MAXSLwkl 2 09-Sep-94 



TableL-5 
Exposure Parameters and Assumptions for Representative Wildlife Species [a 1 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

Reprcscnu.tive 

Wildlife

Sllecics 

~ ...... - ~ ........ - - ~ - ~ --- -- ~- ~ Percent Prey m Oiet --- ~ ~- - - -- -- - -- -'HOme; R.t;n.e 

Cotton mouse 

Rufous-sided towhee 

Short-t.U"d shrew 

Red fox 

Grc.t-horncd owl 

American woodcock 

NOTES; 

I SIT.E AIU!;A: 

InY~nl 

(Small herb. mammal) '0" 

(Small omn. bird) 30% 

(Small QlUn. mammal) 78" 

(Predatory mammal) 20% 

(Predatory bird) 0" 

(Sman omn. bird} AO" 

2.8 tcre, 

[al Documentation of exposure panmeLI:f5 presented in! 

Plants. Sm.n 
Mamnll,ls .. " 0% 

"" 0% 

12% 0% 

10" ,,% 

0" '0% 

'0" 0" 

Table 6 -15 

[b] ED "" Exposure Duration (percentage oCycar receptor is expected to be found at study area) 

[c] SFF _ Site For.~ing Frequency (calculated by dividing site area by receplor home range (cannot exceed 1.0)) 

~t.AA)(SI wk 

S,mlloll SoU (acres.) 

lUrds 

0% 2% 0.141 

0% ,% 1.5 

0% 10% 0.96 

10" ," 1727 

\9 " ,% 15 

.% '0" 80.1 

Faoli 

Site FO!il.gin~ rn,s.esdon Body We\sht 

IlD fbl Frc9;ucncy Ie} Rat< (k.) 

(k$ld.y) 

1.00E+ 00 0 . .0029 0.021 

1.00E+OO 0.0071 0.039 

1.00E+00 0,002-4 0.017 

1 1.62E-03 0.24 4.69 

].87B-Ol 0079 1.59 

3.50E-02 0.02 0.197 

09-SQP-904 



Table L-6 
Risk from Potential Sublethal Effects for Representative Wildlife Species from Maximllm Exposure Concentrations of Eepes in Surface Soil 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

ANAL¥lE Cotton moU$~ Rl.lwus-sidfild t()W~ Short-tailed shrew 
POE RlV HQ POE RlV HQ POE RlV HQ 

Acetone 6.9E-OS 2.7E+OS 2.5E-1O 2.3E-04 3.5E-04 2.7E+OS 1.3E-09 

2-Butanone 2.5E-OS 1.7E+OZ 1.4E-07 B.2E-OS 1.3E-04 l.7E+OZ 7.3E-07 

2-HCL1.none S.5E-06 1.7E+02 UE-08 1.BE-05 2.BE-OS 1.7E+OZ 1.6E-07 

Methylene chia·ide 1.7E-05 S.5E-OS B.5E-05 

Toluene 1.7E-05 7.6E+Ol 22E-07 5.5E-OS B.5E-OS 7.6E+Ol J.lE-06 

A<:enaphlhene 7.7E-04 l.OE+Ol 7.7E-OS 2.2E-03 3AE-03 1.OE+Ol 3.4E-04 

A<:enaphthylene 1.6E-04 I.OE+Ol 1.6E-OS 4.5E-04 6.9E-04 1.0E+Ol 6.9E-OS 

Anthracene 1.1E-OJ 1.OE+Ol J.lE-04 3.1E-OJ 4.7E-03 l.OE+Ol 4.7E-04 

Benzo(a)an~acene 22E-03 l.OE+Ol 2.2E-04 6.2E-03 9.5E-03 1.0E+Ol 9.5E-04 

Benzo(a) pyrene 22E-03 l.OE+Ol 22E-04 6.2E-OJ 9.5E-03 l.OE+Ol 9.5E-04 

Denzo (b) fiuoranthene 3.5E-03 1.OE+Ol 3.5E-04 9.9E-03 I.SE-OZ 1.OE+Ol 1.5E-OJ 

Benzo (g,h,i) perylene 1.9E-OJ l.OE+Ol 1.9E-04 S.3E-OJ B.lE-OJ 1.0E+01 B.lE-04 

Denzo (k.) flucranlhene 1.9E-03 l.OE+Ol 1.9E-04 5.5E-03 B.4E-03 1.OE+Ol B.4E-04 

Carbazole 7.7E-04 1.OE+01 7.7E-05 2.2E-03 3AE-03 1.0E+Ol 3.4E-04 

Chr»eoe 2.2E-OJ l.OE+Ol 2.2E-04 6.2E-03 9.5E-03 I.OE+Ol 9.5E-04 

Dibenz (a,b) anthracene S.4E-04 l.OE+Ol HE-OS 1.5E-03 2.4E-03 l.OE+01 2.4E-04 

Dibenzofuran 3.9E-04 7.5E-04 B.5E-04 

Diethylphlhalak: 4.7E-04 3.3E+OJ I.SE-07 1.4E-03 WE-03 3.3E+03 6.lE-07 

bis(2-Ethylhexyl) phthalak: 9.6E-04 3.SE+Ol 2.7E-OS 2.BE-OJ 4.0E-03 3.5E+Ol 1,2E-04 

Fluocanthene 3.7E-03 I.OE+Ol 3.7E-04 l.OE-OZ 1.6E-OZ l.OE+Ol 1.6E-03 

F11HX"ene S.4E-04 l.OE+Ol HE-OS l.5E-OJ HE-OJ 1.0E+Ol 2.4E-04 

Indeno (1,2,3-00) pyrene I.BE-OJ l.OE+OI l.BE-04 S.lE-OJ 7.9E-03 l.OE+Ol 7.9E-04 

2-Melhylnaphthalene 9.9E-OS l.OE+Ol 9.9E-06 2.8E-04 4.3E-04 l.OE+Ol 43E-OS 

Naphthalene I.BE-04 l.OE+Ol 1.8E-OS S.lE-04 7.9E-04 l.OE+Ol 7.9E-OS 

Phenanthrene 2.lE-OJ l.OE+OI 2.IE-04 S.9E-OJ 9.0E-03 l.OE+Ol 9.oE-04 , 

5MA)(8Lwkl 09-8"1'-94 



Table L-6 
Risk from Potential Sublethal Effects for Representative Wildlife Spec,es from MaJrimum Exposure Concentrations of ECPCs in Surface Soil 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Horida 

ANALYrn Cotton mOll$e RufoufI-flided towhee Short-u~iled shrew 
POE RlV HQ POE RlV HQ POE RlV HQ 

Pyrene 2.BE-03 l.OE+O! 2.BE-04 B.lE-OJ l2E-1I2 l.OE+O! I.2E-03 

4,4'-DDD 1.9E-04 2.oE-Ol 9.4E-04 72E-04 1.4E-OJ S.!E-OJ l.4E-03 2.0E-O! 7.1E-03 

4,4'-DDE 1.8E-03 2.0E-Ol 8.BE-03 6.9E-03 HE-OJ l.2E-1I2 L4E-1I2 2.0E-O! 7.0E-1I2 

4,4'-DDT 3.6E-04 WE-Ol I.BE-OJ l.3E-03 lAE-OJ 9.SE-03 2.6E-03 2.OE-Ol l.3E-1I2 

Arocla--1260 2.SE-1I2 6.4E+OO 3.9E-03 B.OE-1I2 9.0E-Ol B.9E-1I2 LSE-OJ 6AE+OO 2.3E-1I2 

alpha -Chlordane 4.4E-OS 1.6E+Ol 2.7E-06 1.7E-04 . 3.lE-1I2 HE-03 3.3E-04 1.6E+Ol 2.0E-OS 

gamma -Chla-dane 3.SE-oS 1.6E+Ol 2.2E-06 l.3E-04 3.lE-1I2 4.3E-03 2.6E-04 L6E+O! I.7E-OS 

Dieldrin 2.2E-04 6.SE-Ol 3.4E-04 B.5E-04 1.7E-03 6.5E-Ol 2.6E-03 

Bariwn l.3E-Ol 200+112 6.4E-04 3.lE-Ol 4.SE-Ol 2.0E+1I2 2.3E-Q3 

Ba-ylliwn !.2E-03 4.2E-03 HE-03 

Caooiwn 2.lE+OO 22E+O! 9.9E-1I2 2.lE+OO I.OE+Ol 2.lE-Ol 3.8E-Ol 2.2E+O! 1.7E-1I2 

COOau 4.0E-1I2 . l.3E+O! 3.lE-03 I.SE-O! 2.BE-OJ l.3E+Ol 2.lE-1I2 

Copper 3.7E-O! !.OE+1I2 3.7E-03 4.8E-O! 2.lE+OO 2.3E-Ol 3.6E-O! l.OE+1I2 3.6E-03 

Lr.ad 1.4E-Ol 2.SE+OO HE-1I2 4.BE-O! 6.3E+OO 7.6E-1I2 B.2E-Ol 2.SE+OO 3.3E-Ol 

Mansanese 4.0E-O! !.4E+1I2 2.9E-03 !.OE+OO 1.7E+OO !.4E+1I2 1.2E-1I2 

Mucury !.SE-03 S.oE-O! 3.lE-03 2.0E-03 6.4E-1I2 3.2E-1I2 !.SE-03 S.OE-O! 3.0E-OJ 

Nickel 3.lE-1I2 !.6E+1I2 2.0E-04 9.4E-1I2 1.6E-O! 1.6E+1I2 9.9E-04 

Selenium 9.9E-03 2.DE-O! 5.0E-1I2 3.6E-1I2 6.0E-O! 5.9E-1I2 6.8E-1I2 2.0E-O! 3AE-0l 

Zioc 4.4E+OO 2.0E+1I2 2.2E-1I2 9.0E+OO 1.3E+OJ 2.0E+1I2 6.4E-1I2 

SUMMARY HAZARD INDEX I 2.6E-Ol I 7.3E-O! I 9.2E-Ol 

PDE ~ Poten ... l Dietary &posure (mglkgBW/day) HQ ~ Hazard Quotient (calculaJed by dividingPDE by RlV) 

R1V = Reference T(](icity Value (mgikgBW/day) = IC1Nest reJ>C-'ted lDAEL foc closest related species. Value foc Benzo(a)pyrene used as a SWTogate for allPAl-Is. 

~A"VC::I , • .t 



Table L-6 
Risk from Potential Sublethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations of ECPCs in Surface Soil 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Horida 

ANALYIE Redfox Great-homed owl American woodcock 
poo InV HQ PDE RTV HQ POB RlV HQ 

Acetone 6.2E-08 2.7E+05 2.3E-13 2.3E-06 8.9E-06 

2-Butanone 2.2E-08 1.7E+02 1.3E-1O 8.3E-07 32E-06 

2-HaallOOe 5.0E-09 1.7E+02 2.9E-11 1.9E-07 7.1E-07 

Methylene chl<Iide 1.5E-08 5.6E-07 2.1E-06 

Toluene 1.5E-08 7.6E+OI 2.0E-1O 5.6E-07 2.1E-06 

Ac.enaphthene 7.1E-07 1.0E+OI 7.1E-08 3.6E-05 8.5E-05 

Aconaphthylene 1.5E-07 1.0E+OI 1.5E-08 7.5E-06 1.7E-05 

AnLhracene I.OE-06 1.0E+OI I.OE-07 5.1E-05 1.2E-04 

BeIllO (a) anthracene 2.0E-06 1.0E+0l 2.0E-07 I.OE-04 2.4E-04 

Benzo (a) pyrene 2.0E-06 1.0E+OI 2.0E-07 I.OE-04 2.4E-04 

Bemo (b) flucnmthene 32E-06 1.0E+OI 3.2E-07 I.7E-04 3.9E-04 

Benzo (g,h.i) perylene 1.7E-06 I.OE+01 1.7E-07 8.8E-05 2.1E-04 

Benzo (k) Oucnnthene 1.8E-06 I.OE+OI 1.8E-07 9.1E-05 2.1E-04 

CarbaLoie 71E-07 1.0E+OI 7.1E-08 3.6E-05 8.5E-05 

Chrysene 2.0E-06 1.0E+01 2.0E-07 1.0E-04 2.4E-04 

DibclIl (a,h) anLhracene 5.0E-07 I.OE+OI 5.0E-08 2.6E-05 6.0E-05 

Dibcmoflrran 1.6E-07 5.4E-06 2.1E-05 

Diethylphthalate 5.5E-07 3.3E+03 1.7E-1O 4.4E-05 5.0E-05 

bis(2-Ethylhayl) phthalate 1.IE-06 3.5E+OI 3.2E-08 8.9E-05 I.OE-04 

Fluocanthene 3.4E-06 I.OE+01 3.4E-07 1.7E-04 4.1E-04 

Fluorene 5.0E-07 I.OE+Ol 5.0E-08 2.6E-05 6.OE-05 

Indeno (1,2,3-00) pyrene 1.7E-06 I.OE+Ol 1.7E-07 8.6E-05 2.0E-04 

2-Methylnaphthalene 9.2E-08 1.0E+Ol 9.2E-09 4.7E-06 1.1E-05 

Naphthalene 1.7E-07 1.0E+Ol 1.7E-08 8.6E-06 2.0E-05 

Phenanthrene 1.9E-Q6 I.OE+Ol 1.9E-07 9.8E-05 2.3E-04 

Pyrene 2.6E-06 1.0E+Ol 2.6E-07 l.3E-04 3.1E-04 

5MAXSL.wkl 09-Sep-94 



Table L-6 
Risk from Potential Sublethal Effects for Representative Wildlife Spec,es from Maximum Exposure Concentrations of ECPCs in Surface Soil 
Site 5 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Horida 

--

ANALYJE Redfox Great-homed oliff Nnerican lIfOodoock 
POE KIV liQ POll RTV liQ 1'08 R1V liQ 

4,4'-000 5.91l-07 3.SE+03 1.7Il-1O 6.2E-OS 1.4E-Ol 4.5E-04 3.7Il-OS 1.4E-0! 2.6E-04 

4,4'-ODE S.8E-06 3.SE+03 1.6E-09 6.0E-04 S.8E-Ol WE-OJ 3.61l-04 Hil-OJ 6.2E-04 

4,4'-DIYf 1.lE-06 3.SE+OJ 3.0E-to 1.lE-04 l.4E-Ol 8.2E-04 6.61l-0S 1.4E-OJ 4.7Il-04 

Arocily-1260 l.3E-04 7.SE-03 1.SE-02 I.SE-02 9.0E+OO 1.91l-03 3.SE-03 9.0E-Ol 4.3E-03 

alpha-Chlordane 9.lE-Q8 lo6E+Ol S.7Il-09 7.lE-06 3.lE-02 2.3E-04 8.4E-06 3.lE-02 2.7Il-04 

gamma -Chlexdane 7.4E-OS lo6E+OI 4.6E-09 S.7Il-06 3.lE-02 lo9E-04 6.8E-06 3.lE-02 2.2E-04 

Dieldrin 7.4E-07 S.OE-02 I.SE-OS 7.7Il-OS 4.3E-05 

Bariwn 7.7Il-oS 2.0E+02 3.9E-07 loSE-OJ l.lE-02 

BcryIliwn 1.2E-06 3.SE-OS 1.8E-04 

Camtiwn l.lE-03 Z.2E+Ol 4.9E-OS 1.4E-Ol l.OE+Ol 1.4E-02 8.3E-OJ 1.0E+Ol S.3E-04 

Onalt 9.6E-OS 1.3E+D1 7.4E-06 8.7E-03 7.lE-03 

Coppe, l.4E-04 l.OE+02 lo4E-06 lo2E-02 2.lE+OO S.7Il-OJ 8.9E-03 2.lE+OO 4.2E-03 

Lead 1.8E-04 2.SE+OO 7.2E-OS LOE-02 S.OE+OI 2.0E-04 2.lE-02 6.3E+OO 3.3E-03 

Manganese 3.7E-04 lo4E+02 2.6E-06 loSE-02 4.3E-02 

Mercury 4.2E-07 LOE-OI 4.2E-06 3.0E-OS 6.4E-02 4.7Il-04 3.7Il-OS 6.4E-02 S.7E-04 

Nickel 3.SE-OS 1.6E+02 2.2E-07 1.9E-03 4.0E-03 

Seleniwn 2.lE-05 2.0E-Ol 1.OE-04 1.7Il-03 6.0E-Ol 2.8E-OJ 1.7Il-03 6.0E-0l 2.9E-03 

Zinc S.lE-OJ 2.0E+02 4.0E-OS 9.4E-OI 3.3E-Ol 

SUMMARY HAZARD INDEX I 1.8E-02 I 2.8E-02 I 1.8E-02 

PDE - Potential Dielary Expos"'" (mglkgBW/day) HQ - HazMd Quotient (calculated by dividingPDE by R1V) 

RlV = Reference Tax:K:ity Value (mglkg8W/day) = JONesl rep:xted LDAEL [oc dosesuelated species. Value for Benzo(a)jJyrene used as a SlUTogat.e foc allPAHs. 
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APPENDIX M 

MODEL OF POTENTIAL EXPOSURES AND RISKS FOR 
REPRESENTATIVE WILDLIFE SPECIES TO ECPCS IN 

TRIBUTARY SURFACE WATER AND SEDIMENTS AT SITE 5 





Table M-I 
Estimated Exposure from Ingestion of Maximum ECPCs in Food, Surface Water, and SedimenL: Lethal Effects 
Site 5 Drainage Ditch 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida BS11WATIlD TISSUE LEVELS IN 

.. "" ........................................ &_~ ............. ~ ... --_ .... &. ~- ------~------- -
MAXIMUM ~II Aqualic O'l~ Food W1l,ter 

SEDIMENT SllllPACI! WA1D BAFJ 11", .. Rell'£Oi:C!Itali~ P~r¢M; Pf!:,l in Diet Home Sile I",""",,, I ..... io. 
ANALYI'E CONCIlNI'KATION CllNC:nOJil .nd C~ttntiQn [b-l W1ldlife Aq~tic Sedimonl Ranp EDtd] FQragin,: Rate Rat< 

(lIIlilrl !lCl'<,.] 1 .. "",,\ Or "" "". Fr. """9'[ _I (k~) (lJdaIl 
Acetone l1E-Ol 1.6E-02 Cotton mouse (SmaUht:rb. mammal) 0% 1% 0147 I 1.{)()E+OO 0.0029 O.(XJ31 

2-BUlanone 29E-02 Rufolll-sidedtowbu (SmaUomn bird) 0% 3% 1.l 1.00E+OO 0,0071 O'{Th7 

Flbylbenzene 9 DE-OJ lU~n (Piicivorous mammal) 93% 7% J85 1.00E+oo 0.214 0.344 

Methylent: chloride 1.1£-02 Grw bl~ heron red. bird 93% 2% 1.5 1.00E+oo 04<)1 0.101 
4-Melhyl.-2-pentaMne 3.0E-03 NOTES, 
Tolut;~ 2.0E-02 2.0E-03 ISrtBAJU;A, 03D_ 

~ylenea: (tffi:al) S.3E-02 ECPC = EooJo&lQlJ Conl<imifljlIt of Pa:enliai Concern 
Di-n-odyiphlhaiale '.IE-OJ 
bi.(2- Eth~he"!l) phthola' 1.9E+00 [al BAF d"lil prClented in: AppendiIK. TabieK.1-4 BCF data are preJieIted below. 
f1uore~ 2.JE-OI BAFI are provided for 4,4'-000.4.4'- DOE, 4."-DDT, and Aroc1or 1260. BCFure provided for cadmiwn and manganese. 
2-Melhylfljlphthalene l.SE+OO [b] ECPC concentrations in aquatic organUm taluc cquab t~ aquatic BAF/BCF 
4-Methylp~nol 7.5£-02 multiplied bythc mnimum ~diment/surface ncr concentration oftbe contaminanl. 
Naphthalene 1.1E+OO [cJ DocumentatIOn of cxpoIW'e panmdeCJ prelentcd in: Table 6-15 
4,4'-000 2.7E-02 2.1E+Ol 5.7E-01 [d] ED := Expwure Duration (pertertage of~r receptor is expected to be found ailiudy area) 
4.4'-DOE 3.7E-03 2.1E+01 7.8E-02 [e] SFF:= Site ForagiIllFrequcncy (calculated by dividiJllsle area by receptor home nnge (cannot exceed 1.0» 
.... -DDT &.6E-03 2.1E+01 UE-Ol [f] Only bioconceruration (BCF) wlUCJ Ifcater than 300 were coJUidcrcd as per USEPA. 1939_. 
Aroelor-1UO 3.3E-01 1.2E+01 4.0E+00 
Aluminum 1.1E+04 2.3E+00 
Bariwn 5.5E+01 4.9£-02 BIOCONCBNIllATlON OF INORGANIC SURFACE WATBR CPC. 
Beryllrum 1.6E-01 -. eo..._tion It<d. BCF TU$lJe CQhClentration Sour .. 
Cadmium 1.9E-04 8.SE+02 1.6E-01 Aluminum 2.32 250 NA AQUIRE 
Chromium 1.0E+01 Barium 0.006 NA NA AQUIRE 
Iron 3.4E+03 3.6E+00 C"dmium 0.00119 347 0.16 AQUIRE. USEPA 1980 
Lead 2.5E+01 6.4E-03 Iron 3.61 NA NA AQUIRE 

Manganele 8.7E+00 3.6E-02 2.3E+03 8,2E+Ol Lead 0.0064 NA NA AQUIRE 

Vanadium 9JE+00 4.4E-02 MilnganCle 0.0355 2316 822 AQUIRE 

Zinc 3.9E+Dl Vanadium O.G«3 NA NA AQUIRE 

Body 

W.~ 

(til 
0.021 

0.Q39 

3.99 

2.23 
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Table M-l 
Estimated EIposure from Ingestion of Muimum ECPCs in Food, Surface Water, and Sediment: Lethal Effects 
Site 5 Drainage Dilch 
Baseline Risk Assessment for Operable Unil2 
NAS G:cil Field. l.cbonville. Florda 

POTIlNTIAL DIBTAlI.Y I!XJ'OSUllB !"~aBW-'laJ!I&\ 

ANALYI1l CDttm_ -----
"""Ion< 2.5E-03 3.2E-03 
2-Butanolll; 4.0E-05 1.3E-04 
E1hylbenzenc 1.2E-05 4.1E-05 
Methylene chluride 1.5E-05 5.0E-05 
4- ),kthyl-2 - pentanont; 4.4E-04 5.2E-04 
Toluene 3.2E-04 .. 3E-04 

Xyle ... (lot.l) 1.3E-05 2.4E-04 
Di-n-octylphthiillale 5.1E-04 1.9E-03 
bi.(2- Ethylh<>yI) phlho .. , 2.6E-03 a.6E-03 

Fluorene 3.2E-04 1.0E-03 
2-Methylnaphthalene 2.1E-03 6.8E-03 
4-MOlhylph<noI 1.0E-04- 3.4E-04 

Naphthalene 1.5E-03 l.OE-03 
4,4'-000 3.7E-05 1.2E-04 
4,4'-DDE l.IE-06 1.1E-Ol 

"."'-DDT 1.2E-Ol 3,9E-05 
Aroclor-l260 UE-04 1.5E-03 

Alwninum 1.6E+01 50E+01 

Barium. 8.4E-02 2.6E-Ol 
Beryllium 2.2E-04 7.3E-04 

Cadmium 2.8E-05 3.3E-05 
Chromium 1."E-02 -4.6E-02 

Iron 1.2E+00 ].6E+01 

Lcod 35E-02 l.lE-Ol 

Manaanese 1.7E-02 -4.6E-02 

Vanadium 1.9E-02 5.0E-02 

Zinc 5.-4E-02 1.3E-01 

[,I Calculat.ed. by swnmina the aquatic prey, surface Willer, and sedimett eJPOlure (Table 6 2). 

TQUAVI £:' ....... 

Ito_ 

1.8E-03 
1.1E-04 

3.4E-05 
4.1E-05 
2.6E-04 
2.SE-P4 
2.0E-04 
1.5E-03 
71E-03 
8.6E-04 
S6E-03 
2.8E-04 

".lE-03 
2.8E-02 
3.9E-03 
9.0B-03 
2.0E-01 
4.1E+01 
2.1E-Ol 
6.0E-04 

3.8E-02 
3.88-02 
].3E+01 

9.4E-02 
1.9E+Ol 
3.9E-02 
l.lE-01 

2 

---
l.lE-03 
l.OE-04 

3.2E-05 
4.0E-05 
1.4E-04 
1.6£-04 

1.9E-04 
1.5E-03 
6.8E-03 
8.3E-04 
5.4E-03 
2.7E-04 
".OE-03 
1.0E-01 
1.4E-02 
3.2E-02 
?lE-Ol 
".OE+01 
2.0E-Ol 
HE-04 
7.]E-02 
3.6E-02 
].2E+01 

9.0E-02 
3.6E+01 
3.lE-02 
1.4E-01 

12-Sep-~ 



TableM-2 
Risk from Potential Lethal Effects for Representative Wildlife Species frum Maximum Exposure Concentrations of ECPCs in Surface Water and Sediment 

Site 5 Drainage Ditch 
Baseline Risk Assessment for Operable Unit 2 

NAS <Xcii Field, J acksonvi1\e, Florida 

,.\NALYIll . CWton 1fI01I$& 

POE RlV 

AOOone 2.5E-03 6.oE+!IZ 

2-Sltanooe 4.0E-OS 5.5E+IIZ 

Elhyl>mzme l.2E-OS 7.oE+!IZ 

Methylene chbride t.5E-05 31E+IIZ 

4-Methyl-2-penlallOne 4.4E-04 41E+IIZ 

Tolume 3.2E-04 l.oE+1ll 

Xylcnes (1otaI) 7.3E-OS 8.6E+!IZ 

Di-n-octyIpbthalate S.7E-04 13E+1ll 

bis(2-Ethylbayl) phthalate 2.6E-03 1.6E+!IZ 

Fluorene 3.2E-04 2.4E+Ol 

2-Mtthylnapbthalene 2.1E-03 3.3E+!IZ 

4-Methylpbmol 1.OE-04 21E+IIZ 

Naphthalene t.5E-03 l.lE+!IZ 

4,4'-DDD 3.7E-OS t.7E+01 

4,4'-DDE S.1E-06 1.4E+!IZ 

4,4'-DDT 1.2E-OS 1.7E+01 

Arocbr-1260 4.6E-04 1.0E+IIZ 

Ahmilum t.6E+01 7.4E+!IZ 

Iloriwn 8.4E-02 4.3E+!IZ 

I!tIylWm 21E-04 2.0E+OO 

Cadmium 2.BE-OS 3.oE+Ol 

Otromilm t.4E-02 4.0E+01 

Iron S.2E+OO 2.4E+!IZ 

Lead 3.5E-02 6.0E+01 

Mang;mc:se 1.7E-02 2.3E+1ll 

Vanadiwn O.OE+OO 

Zinc S.4E-02 3.9E+!IZ 

SUMMARY HAZARD INDEX I 

RI)/ous-sided towhee 
HQ POE RlV HQ 

4.2E-06 3.2E-03 

7.3E-OS 1.3E-04 
1.8E-OS 4.1E-05 

4.7E-OS S.oE-05 

l.lE-06 S.2E-04 
3.2E-07 4.3E-04 
B.5E-OS 2.4E-04 2.0E+1ll llE-07 

4.3E-07 1.9E-03 
1.6E-OS 8.6E-03 
t.3E-OS 1.OE-03 
6.3E-06 6.8E-03 
4.7E-07 3.4E-04 
t.4E-OS S.OE-03 
2.1E-06 1.2E-04 7.7E+Ol 1.6E-06 

3.6E-OS l.7E-OS llE+!IZ 1.4E-07 

6.8E-07 3.9E-OS llE+!IZ 3.3E-07 

4.6E-06 1.5E-03 1.6E+Ol 9.4E-OS 

2.1E-02 S.OE+01 
t.9E-04 2.6E-Ol 
l.lE-04 7.3E-04 
9.3E-07 HE-OS 
3.5E-04 4.6E-02 2.5E+Ol 1.8E-03 

2.2E-02 t.6E+01 
S.9E-04 l.1E-Ol 7.5E+01 t.5E-03 

7.5E-06 4.6E-02 
S.OE-02 2.0E+Ol 2.5E-03 

1.4E-04 t.8E-OI 

4.4E-02 I 5.9E-03 

PDE = Potenlial Dietary &posure (rngIkgBW,\lay) HQ = Hazard Qootienl (calculated bydividingPDE byRlV) 

RlV = Reference TOlidy Value (rnglkgBWilay) = 1/5 ofllie laNes! reported illSO for clooest related speci",. RlV for Benzo(aJpyrene used as a surrogate for all PAlls. 

TRMAXLE.v.I<l 
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TableM-2 
Risk from Potential Lethal Effects for Representative WIldlife Species from Maximum fuposure Concentrations of ECPCs in Surface Water and Sediment Site 5 Drainage Ditch 
Baseline Risk Assessment for Operable Unit 2 
NAS a:cilField, Jacksonville. F10rida . 
ANALYIE 

1m 
_e I.BE-OJ 
2-DJlanooe 1.1E-04 
Elhylbcmene 3.4E-OS 
Melhylene chkJride 4.1E-OS 
4-MClhyl-2-pcntanone 2.6E-04 
Toluene 2.5E-04 
Xylene. (1oIaI) 2.0E-04 
Di-n-octyIpblhalale 1.5E-OJ 
bis(2-ElhyU .. ~yI) phl/talale 7.1E-OJ 
Fluorme 8.6E-04 
2-MClhyWphl/talene S.6E-03 
4-Mel/tytphcnol 2.8E-04 
Naphlhalene 4.IE-03 
4,4'-DDD 2.8E-02 
4,4'-DDE 3.9E-03 
4,4'-DDT 9.0E-03 
Arocbc-l260 2.oE-OI 
A1Immum 4.1EtOI 
Barium 2.JE-OI 
BeryUiun 6.0E-04 
Cadmium 3.8E-02 
Quomibn 3.8E-02 
iron I.3EtOI 
Lead 9.4E-02 
Manjjan ... 1.9E+OI 
Vanadium l.9E-02 
:zmc 1.5E-OI 
SUMMARY HAZARD INDEX 

&tccoon GIlNIt blue heFOtl 
RlV HQ \'DE RlV HQ 
6.OE+OZ 3JlE-06 1.1E-OJ 
S.5E+OZ 2.oE-07 WE-04 
7.oE+OZ 4.8E-OB 3.2E-OS 
3.2E+OZ 1.3E-07 4.0E-OS 
4.2E+OZ 6.2E-07 1.4E-04 
1.0E+03 2.5E-07 1.6E-04 
8.6E+OZ 2.3E-07 1.9E-04 2.0Etm 9.5E-OB 
I.3E+03 I.2E-06 1.5E-03 
1.6E+OZ 4.5E-05 6.8E-OJ 
2.4EtOI 3.6E-OS 8.3E-04 
3.3E+OZ 1.7E-OS S.4E-03 
2.2Et02 1.3E-06 2.7E-04 
I.IEt02 18E-05 4.0E-03 
I.2E+OI 2AE-OJ 1.0E-OJ 4.0Et02 2.5E-04 
I.2EtOI 3.2E-04 1.4E-02 4.5E+02 lIE-OS 
1.2EtOI 7.5E-04 3.2E-02 4.5Et02 7.1E-05 
1.5E+02 1.3E-OJ 7.1E-Ol 2.2EtOl 3.2E-02 
7.4E+02 5.6E-02 4.oE+Ol 
4.3Et02 4.9E-04 2.oE-OI 
2.0EtOO . 3.0E-04 5.8E-04 

I 3.0EtOI I.3E-OJ 7.1E-02 
I 4.0E+OI 9.4E-04 3.6E-02 2.5E+OI I.4E-Ol
l 2.4E+02 5.4E-02 l.2EtOl 

6.0E+0I 1.6E-OJ 9.oE-02 7.5E+0I 1.2E-031 
2.lE+Ul 8.3E-OJ l.6E+0I 

3.5E-02 2.0EtOI 1.8E-03 
3.9Et02 l.BE-04 I.4E-OI 

I 1.3E-OI L 3.7E-02 PDE = PoIentiaiDietaly Exposure (mWkgBWMay) HQ= Hazard Quotient (calculaled bydividingPDEbyR1V) RlV = Referenoc TOIicIy Value (mWkgBWMay) = VS of the Ic.vestrcported ill50 for chsestrelaled species. RlV lOr !IeI12o(a)pyreneused as a surrogale for all PAH,. 

TI'MAXLE.wkl 
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Table M-3 
Estimated Exposure from Ingestion of Maximum ECPCs in Food, Surface Water. and Sediment: Sublethal Effects 
Site 5 Drainage Ditch 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida ES11YAllID TlSSUB LEVELS 1M 

------- --_.--- --- - - -----I!XPOSUlII! CONCIlNTIlATIONDATA PIIDIAlIY FOOD ITI!MS ---------- -- ExPOSUIII! PAIlAlrnTIlllS [c[ -, 
MAXlM\JM .ww.wv AqUllieOIJilDiD. Food Wa.ter 

SEDIMENT SURFACB WATJ;ll IIAI> Th .... Repm.f!.nli'<m '~['CCtt PI"C1 in Diet Hom. Sit~ IllJeUla Inj$iQn 
ANALYfE CONCllNTRAll0N OO!lClllmlAllON .1>1 eoo.entntion!bj W1ldJife Aqua;lie ScdinteJ'lt R""" ED[d] Foratins Rate 

(mw,,} (0NIt) IICFf{'1 ' (nllJk.) Spoci .. 0' ..... "" (." .. ) F,eq..,."rel (i ..... y) 
Aoetonc UE-01 UE-02 Cotton mouse (Small ~rb mammal) 0% 1% 0.147 1 U10E+<lO 0.0029 0.0031 
2-Butanone 2,9E-02 RuioUf-8iduJ towhee (Small omn bird) 0% 3% L5 1 2J)0E-01 0.0071 0.0067 
Ethylbenzene 9.0E-03 R.."""", (Piscivorous mammal) 93% 7% 385 1 7.79E-04 0.214 0.344 
Meth)iene chloride llE-02 G£eiIJ blue heron (Pred. bird) .,% 2% 1-5 1 2.00E-01 0.401 0.101 
4-Metbyt-2-penlanone 3.0£-03 NOTES, 

Toluene 2.0E-02 2,OE-03 ISrmAREA, 0.30 _ttea I 
Xylenes (total) 5.3E-02 EePC = Ecological ContaminaI1 of Pctential Concern 
Di-n-octylphthalate UE-01 

bi>(2- Eth~helyi) phthal" 1.9E+00 
Fluorene 2.3E-01 [a) BAP data presented in: AppenclixK. TableK1-' BCF data are preserted below 
2-Mcthylnaphthalene V5E+00 BAP, are provided for '," - DOD, 4,4' - DDE. .,.' - DDT, and Aroelor 1260. BCn are provided for cadmium and manganese. 
4-Mothylp henol 75E-02 l bl EePC concentrations in aquatic organism tasue equab the aquatic BAFIBCF 
Naphthalene 1.1E+OO multiplied bythie manmum .edimen1/surface water concentration oftbe conlaminant. 
',.'-DDD 2.7E-02 2.1E+01 5.7E-01 [c] DocumenLation of e~()I.ure paramd:en pre.ented in: Tableo-lS 

'."-DDE 3.7E-03 2.1E+01 7.8E-02 [d] ED = :&posure Duration (percew!e of~r receptor is cIpected to be found at 5tud)' area) 
V-DDT ',6E-03 21E+Ol UE-01 [e] SFF:: Site ForagilliFrequency (calculated by dividiI1l.'e ar" by receptor home range (Cinnol- elceed 1 0)) 
Aroclor-1260 3.3E-01 1.2E+01 4.0E+00 [fJ Only bioconcentration (BCF) valueJ Ireater than 300 were CONidercdu per USEPA. 1989_. 
Aluminum UE+04 2.3E+00 
Barium S.5E+01 4,9E-02 BIOCONCIlNTIlATlON OP IMORGANlC SU1lFACII WATI!R ere. -
I\eI}lWm 10E-01 - c..-. .. tioalad.) IICFrn T","uc Concentration So",,,, 
C.dm.iUlll 1.9E-Q.4 .s SE+02 1-6E-01 Aluminum 232 25" NA AQUIRE 
Chromium 1.OE+01 Barium 0,04!6 NA NA AQUIRE 

Iron HE+03 3.oE+00 Cadmium 0"Xll19 !47 0.16 AQUIRE, USEPA 1980 
Lead 25E+01 6,4E-03 Iron 3.01 NA NA AQUIRE 

Mana,anelie S 7E+00 3.oE-02 2.3E+03 a.2E+01 Le.d O,OOM NA NA AQUIRE 

Varadium 9.3E+00 • .45-02 Mansanesc 0.0355 2316 '2,2 AQUIRE 

Zinc 3.9E+Ol Vanadium O.()4.43 NA NA AQUIRE ,----- ,- ._- --

llody 
W6iJbl 

k 
Om1 

0.039 

3-99 
2.23 
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Table M-3 
Estimated Exposure from Ingestion of Maximum ECPCs in Food, Surface Water, and Sediment: Sublethal Effects 
Sile 5 Drainage Ditch 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

I'011!NTIAL DIBTAIlY I!XI'OSUlUl (DOJIk ... w .... J)/.I 

AlW.Ym 0IIlbIt_ -..".-.... 
Acetone 2.5E-03 6.5E-04 
2-Butanone 4.0E-05 2.6E-OS 
Elhylbenune 12E-05 &.2E-06 
Methylene chloride lSE-OS 1.0E-OS 
4-Methyi-2-penlaIlOM 4.-4E-04 1.0E-04 
Toluene 3.2E-04 &.7E-05 
XyIe_ (1ot.1) 7.3£-05 ·UE-OS 

Di-n-octylphLhalate 5.7E-04 3.7E-04 
b"(2- Ethylbo&yl) ph,hal., 2.6E-03 1.7E-03 
Fluorene 3.2E-04 2.1E-04 
2-Methyloaphlhalcne 2.1E-03 1.4E-03 

.-Melhylpbonol 1.0E-04 6.8E-OS 
N;J,phlhalene 1.5E-03 l.OE-03 

""-DDD 3.7E-05 2.5E-05 

" • .of'-DDE 5.1E-06 3.4E-06 

4,4'-DDT 1.2E-05 7.8E-06 
Arodor-l260 4.6E-04 3.0E-04 
Aluminum 1.6E+01 1.0E+O) 
Barium &.4E-02 5.2E-02 
Beryllium 2.2E-04 1.5E-04 

cildmium 2.8E-05 6.5E-06 
Chromium 1.4E-02 9.1E-03 
Iron S.2EHX} 3.2E+00 
Le.d 3.5E-02 2.3E-02 
Manganese 1.7E-02 9,1E-03 
Vanadium 19E-02 10E-02 
~~ 5.4E-02 36E-02 
[11 Calculated by summing the aquatic prey •• urface Wiler, am sedimert eq>OJure (Table 6-2). 

TRMAXSL wk1 
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1.4E-06 
&.5E-0& 
2.6E-0/I 
3.2E-0& 
2.0E-07 
1.9E-p7 
1.6E-07 
1.2E-06 
5.6E-06 
6.7E-07 
4.4E-06 
2.2E-07 
3.2E-06 
2.2E-OS 
3.0£-06 
7.0E-06 
1.6E-04 
3.2E-02 
1.7E-04 
".7E-07 
2.9E-05 
2.9E-OS 
1.0E-02 
7.4E-05 
l.SE-02 
3,OE-05 
l.lE-04 

, 

---
2.2E-04 
2.1E-05 
65E-06 
7.9E-06 
2.7E-05 
3.3E-05 
3.SE-OS 
2.9E-04 
J..4·E-03 
1.7E-(}4 
1.1E-03 
5.4E-05 
7.9E-04 
2.0E-02 
2.7E-03 
6.4E-03 
1.-4E-01 
7.9E+00 
•. OE-02 
1.2E-04 
1.4E-02 
7.2£-03 
2 SE+OO 
1.8E-02 

1.2E+OO 
7.1E-03 
2.SE-02 

, 12-Sep-~ 



TableM-4 
Risk from Potential Sublethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations ofECPCs in Surface Water and Sediment 
Site 5 Drainage Ditch 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville. Florida 

ANALYlE . • Cot1(N1 mouse 
\'DE RlV 

Acdone 2.5E-OJ 2.7E+!l5 
2-Butanooe 400-05 1.7E+m 
Elhylbmzme 1.2E-05 
Methylene chlJride 1.5E-05 
4-M<lhyl-2 -penlanooe 4.4E-04 1.7E+m 
Tolu",. 3.2E-04 7.6E+01 
Xylcncs (Iotal) 73E-OS S.OE+m. 
Di-n-octylphthalate S.7E-04 3.5E+01 
bis(2 - Elhylbczyl) phlhalate 2.6E-03 3.5E+01 
Fluorene 3.2E-04 100+01 
2-M<lhyilaphlhalcne 2.1E-03 I.OE+OI 
4-Me1hWhmol 1.0E-04 5.0E+01 
Naph1hal",. l.5E-OJ I.OE+OI 
4,4'-DDD 3.7E-05 2.OE-01 
4,4'-DDE 5.1E-06 2.OE-OI 
4,4'-DDT I.2E-05 2.OE-OI 
ArocIJr-I260 4.6E-04 6.4E+OO 
AMmilUm 1.6E+0I 4.3E+m 
Barium 8.4E-02 2.oE+m 
IIcryI!iJm 2.2E-04 
Cadm.iwn 2.8E-OS 2.2E+01 
Ovomiun 1.4E-02 1.4E+tl3 
Iroo S.2E+OO 
Lead 3.5E-02 2.5E+OO 
Mang/ulcse 1.7E-02 1.4E+02 
Vanadium O.OE+OO 8.4E+OO 
Zinc 5.4E-02 2.0E+m 
SUMMARY HAZARD INDEX I ---

Rulous-sidedtowhll8 
HQ POE R1V HQ 
9.2E-09 6.5E-04 
2.3E-07 2.6E-05 

8.2E-06 
I.OE-OS 

2.6E-06 1.0E-04 
4.2E-06 8.7E-OS 
1.5E-07 4.8E-OS 
1.6E-OS 3.7E-04 
7.5E-OS 1.7E-03 
3.2E-OS 2.1E-04 
2.1E-04 I.4E-03 
2.1E-06 6.8E-05 
1.5E-04 !.DE-03 
1.9E-04 2.5E-05 1.4E-OI 1.8E-04 
2.6E-OS 3.4E-06 5.8E-OI 5.8E-06 
S.9E-OS 7.8E-06 1.4E-OI 5.6E-05 
7.lE-05 3.0E-04 9.0E-01 3.3E-04 
3.7E-02 I.oE+OI 
4.2E-04 S.2E-02 

1.5E-04 
I.3E-06 6.5E-06 1.0E+OI 6.5E-07 
9.9E-06 9.IE-03 2.0E+02 4.6E-05 

3.2E+OO 
1.4E-02 2.3E-02 6.3E+OO 3.7E-OJ 
I.2E-04 9.1E-03 
O.OE+OO !.DE-02 I.IE+OI 9.1E-04 
2.7E-04 3.6E-02 
5.2E-02 I 52E-03 

PDE= Potmtial Dietaryl'xposure (mWkgBWAlay) HQ= Hazard Quotient (calculated by dividing PDE by R1V) 
RlV = Ref"mce TOIiciyValue (mWkgBW,&y) = low",treportedLOAELfoccbsestreiated species. Va1Ie for Bmzo(.Jpyrcne used as. surrogate for aliPAHs. 
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TableM-4 
Risk from Potential Sublethal Effects for Representative Wildlife Species from Maximum Exposure Omcentrations ofECPCs in Surface Water and Sediment 
Site 5 Drainage Ditch 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville. Florida 

ANALYIE RllCCOQn Great blue MlOI1 
PD6 illY HQ PDE 1tN HQ 

&done 1.4E-06 2.7E+05 S.1E-12 21E-04 
2-Bulanone 8.5E-08 l.7E+01. 4.9E-IO 2.1E-05 
Elhylbmzene 2.6E-08 6.5E-06 
Melhylme chbride 31E-08 7.9E-06 
4-Melhyl-2-pentanooe 2.0E-07 1.7E+02 l1E-09 2.7E-05 
Toluene 1.9E-07 7.6E+OI 2.5E-09 BE-05 
Xylm.,. (total) 1.6E-07 5.0E+02 3.iE-IO 3.BE-05 
Di-n-octyIphlhala1e 1.2E-06 3.5E+Oi 3.4E-08 2.9E-04 
bis(2-Elhylbayl) phthalate 5.6E-06 3.5E+OI I.6E-07 1.4E-03 
Fluorene 6.7E-07 1.0E+Oi 6.7E-08 1.7E-04 
2-McihyWpbthaime 4.4E-06 !.OE+Oi 4.4E-07 l.lE-03 
4-M<thY\>benol 21E-07 5.0E+OI 4.4E-09 5.4E-05 
Naphthalene 3.2E-06 1.0E .. Oi 31E-07 7.9E-04 
4,4'-DDD 21E-05 3.5E+ffi 61E-09 2.0E-02 1.4E-OI 1.4E-OJ 
4,4'-DDE 3.0E-06 3.5E+ffi 8.6E-1O 2.7E-03 5.8E-OJ 4.7E-03 
4,4'-DDT 7.0E-06 3.5E+ffi 2.0E-09 6.4E-03 1.4E-Ol 4.6E-02 
Arocbr-l260 1.6E-04 7.5E-03 2.1E-02 1.4E-Ol 9.0E+OO 1.6E-02 
Mlmilum 3.2E-02 4.3E+02 7.6E-OS 7.9E+OO 
ilBriwn 1.7E-04 2.0E+02 B.4E-07 4.0E-02 
BaylWrn 4.7E-07 1.2E-04 
Cadmium 2.9E-05 2.2E+Oi 1.4E-06 1.4E-02 !.OE+Oi 1.4E-03 
Ouumiun 2.9E-05 l.4E+ffi 2.1E-08 71E-03 2.0E+02 3.6E-05 
Iron 1.0E-02 2.5E+OO 
Lead HE-05 2.5E+OO 2.9E-05 1.8E-02 5.0E+Oi 3.6E-04 
Manganese 1.5E-02 1.4E+02 l.lE-04 71E+OO 
Vanadium 3.0E-05 8.4E+OO 3.6E-06 7.iE-03 l.lE+Oi 6.4E-04 
Zinc l.lE-04 2.0E+02 5.7E-07 2.8E-02 
S11MMARY HAZARD INDEX -_. --- __ I 2.lE-02 

- I 2.1E-Oll 
PDE= PoientialDietary Exposure (mWkgBW,tlay) HQ= Hazard Quotient (calculated by dividing PDE byRTV) 
RlY = RefcrenreTClliciy Value (mWkgBW,tlay) = "M'est reported WAEL for cbsest related species. Value fur Benzo(a)p}Tene used as a surrogate for alIPAHs. 
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APPENDIX N 

MODEL OF POTENTIAL EXPOSURES AND RISKS FOR 
REPRESENTATIVE WILDLIFE SPECIES TO ECPCS IN 

WETLAND SURFACE WATER AND SEDIMENTS AT SITE 5 





Table N-l 
Estimated Exposure from Ingeslion of Maximum ECPCs in .Food, Surface Water, and Sediment: Lethal EITcI.Il!; 
Sile 5 Welland 
Baseline Risk: Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

F.X1'OSURB CONCBlfOOnON DATA 

WAXlldUM ~ 
SEDIMENT SUJUIACIl WAT/!R 

ANALYrn CONCENtRATION COllCllN'l'aA'I1ON 
(111m) llU4) _to .. 

8.3E-OJ 

Alwninum 1.3EH14 

Menic 4.SEHlO 
Barium 2.3E+01 
Beryllw.. 6.3E-01 
Chromium 1.7E+01 
Copper 3.7E+(lO 
hon 2.7E+03 

Le.d 1.3E+02 
ManallIllClc 1.3E+01 4.2E-02 
Mercury 1.7E-01 
V,Uladiwn 1.0E+01 
Zinc 8.2E+01 

, 
-

WTMAXL.E wkl 

ESTIWATIID 'l1SSUH LB\'1lL5 IN 

PRDIAllY FOOD ITIlYS 

MuatieO~ 
BA& T'wae 

.nd C<xtcenUation[b) 

QCJ;,I.I (m~) 

2.3E+03 9.6E+01 
17E+0l 28E+OO 

EXroSUllB PARAYETEIlS [oJ 
Food Water 

Reprae1iltw& "Pe:rcctt Pr~} in Oiet Ho ... Site In&c:ttion In.s~ion Body 
Wjldl~fe Aquatic Se .... nt \lani. ED [d] Fora:ainB Rate Rate - O~JllI 

Cotton J!k)me (SmaJl herb. mam~D 0\\ 1% 
American IM:Xldcocl: (Small omn. bird) 0% 5% 
Short-ta11e(},hrcw (Small oron. mamm1.D 0% 5% 

"'roxm (PUcivOroUl mOlmmai) 93% 7% 
GrcM horned awl ' (Pred. bird) 0% 1% 

NOTES: 

I SlWAitM: 1.80 ""'" ~ 

ECPC = Eoologica.i Contami[\jlI1 of Pdential Concern 

(ouot) 
0.147 

30.1 

0.96 

385 
15 

Fr"luo""Yi'j (W!aW (lId.y) 
1.00E+OO 0.0029 OJXl31 

1.00E+OO 0.020 0.019 

l00E+OO 
l.00E+OO 
l00E+OO 

00024 0.0039 
0.214 0.3« 
0079 0031 

[a 1 BAP data presented in: AppendiI K, Table K.1-4 BCF data preserted below. 
BAF data presented for mercury, and ReF dilta preJented for m~n8aneJe. 

[b1 ECPC concentrations in aquatic organUm tiss~ e.quaa the aquatic BAFIBCF 
multiplied bytbe manmwn ledimenl/swface waler concentration of the contaminant. 

[c1 Documentation of expolure parameters prClented in: Table 6-15 
[d) ED = Elpc.ure Duration (peroeIiale of year rc<:cplor is expected to be found at study area) 

r e 1 SFF = Site Fora~ Frequency (ca.lculated by dividillJ I.e area by receptor home range (CiI,nnot elCeed 1.0)) 
[1] Only bioconceniration (BCF) vaJ\leI uaer than 300 Mre considered as pcr USEPA. 1989_. 

BIOCOMCBNTllADON OF INORGANIC SUILFACH WATER CPC. 

Mall'< " ........ '""'~) BCPfn ' ..... Con=motlon So-
~IlIanese 0.042 2316 97.3 AQUIRE 

Woish' 
(kll 

0.021 

0.197 

0.017 
3.99 
1.59 
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TableN-1 
Estimated Exposure from Ingestion of Maximum ECPCs in Food, Surface Water. and Sediment: Lethal Effects 
Site 5 Wetland 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

PO'I1lN11AL DIETAlIY BXPOSUIB ( .. aJ\:aIlW/daV II! 

AlW.'ITE - ... - ~""~Clt 

Acetone UE-03 4.2E-03 
Aluminum lJE+O! 6AE+0l 
Arsenic 6.2E-03 2.3E-02 
&riwn 3.3E-02 HE-O! 
Bery!l .... 8.7E-04 3.2£-03 
Chromium 2.3E-02 S.SE-02 
Copper S.]E-03 !.9E-02 
Iron 3.3E+00 1.4E+01 
Lead UE-O! 6.5E-01 
Manpnelc 2.4E-02 7.0E-02 
Mercury 2.JE-04 8.6E-04 
Vanadium !4E-02 5.2E-02 
Zioc 1.1E-01 <-2E-O! 

----
BE-03 
9.0E+01 
3.2E-02 
BE-O! 
UE-03 
1.2E-01 
2.fiE-02 
1.9E+01 
91E-01 
WE-OJ 
1.2£-03 
7,2E-02 
5.8£-01 

[I] Calcuhlied bylwnmingthc 4lquatic prey,lurhcc water, and sedimeIt exposure (TiAble 6-2). 

WTMAXLE,wk1 

III-

I , 

3.1E-03 
".8E+Ol 
I.7E-02 
1.0E-01 
2.4E-03 
6.3E-O. 
1.4E-02 
1.0E+01 
".8E-Ol 
2.3E+01 
1.4E-Ol 
J.SE-02 
3.1E-O] 

_hlurllld.,., 

2.1E-04 
3.2E+00 
1.1E-03 
ME-03 
1.6E-04 
UE-03 
9.2E-04 
fiSE-O! 
3.2E-02 
BE-OJ 
4.2E-05 
2.SE-03 
2.0E-02 

12-Sep-~ 



TableN-2 
Risk. from Potential Lethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations of ECPCs in Surface Water and Sediment 
Site 5 Wetland 
Baseline Risk. Assessment for Operable Unit 2 
NAS Cecil Field, J acksonvilie, Florida 

ANALYIE 
PD!l 

Acetone 1.1E-03 

Aklmnum 1.8E+01 

Arsenic 61E-03 
Barium 3.8E-02 
Berylliun 8.7E-04 
Ouumiun 2.3E-02 

Copper 5.1E-OJ 
Iron 3.8E+OO 
Lead 1.8E-0l 
Mangan"", 2.4E-02 
Mercury 2.3E-04 
Vanadium 1.4E-02 
Zinc 1.1E-O! 

SUMMARY HAZARD INDEX 

Cctton mouse 
RlV 
6'oE+02 

7.4E+02 

2.9E+01 
4.3E+02 
2.0E+OO 
4'oE+O! 
1.9E+02 
2.4E+02 
6.0E+O! 
2.3E+OO 
16E+OO 

3.9E+02 

I 

American woodcock 
HQ PDE RlV HQ PDE 

1.9E-06 4.2E-03 5.9E-03 

2.4E-02 6.4E+O! 9.0E+01 

2.1E-04 2.3E-02 3.6E+OO 6.3E-03 31E-02 
8.8E-05 1.4E-O! 1.9E-O! 
4.4E-04 3.2E-03 4.4E-03 
5.8E-04 8.5E-02 2.5E+O! 3.4E-03 !1E-O! 
2.7E-05 1.9E-02 2.6E-02 
1.6E-02 1.4E+01 1.9E+01 
3.0E-OJ 6.5E-O! 7.5E+O! 8.7E-03 9.!E-O! 
!.DE-05 7.0E-02 1.OE-O! 
6.5E-05 8.6E-04 21E+OO 19E-04 !1E-03 

5.2E-02 2.0E+O! 2.6E-OJ 71E-02 
2.9E-04 4.2E-O! 5.8E-O! 

4.4E-02 I 2.1E-02 

PDE = Potential Dietary Exposure (mWJ<gBW,lIay) HQ = Hazard Quotient (calcula!ed bydividingPDE by RlV) 

Short-taDedshrew 
RlV HQ 
6.0E+02 9.8E-06 

7.4E+02 1.2E-O! 

2.9E+01 l.lE-03 
4.3E+02 4.5E-04 
2.0E+OO 2.2E-03 
4.0E+O! 2.9E-03 
1.9E+02 1.4E-04 
2.4E+02 8.0E-02 
6.0E+O! 1.5E-02 
2.3E+OO 4.4E-05 
3.6E+OO 13E-04 

3.9E+02 1.5E-03 

I 2.3E-O! 

RlV = Ref .. ence Tmicay Value (mWJ<gBW,lIay) = 1/5 of Lbe lowes! reported lDSO for cklses! rela!ed spccies. R1V for lknzo(a)p)T<I1e u.sc:d as. surrogale for all PARs. 

WTMAXLE.w\<l 12-Sep-94 



TableN-2 
Risk from Potential Lethal Effects for Representative Wildlife Species from Maximum Exposure Omccntrations ofECPCs in Surface Water and Sediment 
Site 5 Wetland 
Baseline Risk Assessment for Operable Unit 2 
NAS Qcil Field, Jacksonville, Florida 

ANALYlll I 
POE 

Acetone 3.1E-03 
Abmilum 4.8E+01 
Ancnic 1.7E-()2 
llIIrium LOE-Ol 
Beryllinn 2.4E-03 
Ouomiun 63E-()2 
Copp« 1.4E-()2 
Iron LOE+01 
l<ad 4.8E-O! 
Manganese 2.3E+O! 
Mcnmy 1.4E-Ol 
Vanadium 3.8E-()2 
Zinc 3.1E-0I 

SUMMARY HAZARD INDEX 

Raccoon 
RlV 
6.0E+m 
7.4E+m 
2.9E+Ol 
4.3E+m 
2.0E+OO 
4.oE+Ol 
1.9E+m 
2.4E+m 
6.0E+01 
2.3E+<ll 
2.0E-0I 

3.9E+m 

Gr881 homsd ~ 
aQ POE RN ij,Q 
5.2E-06 2.1E-04 
6.4E-()2 3.2E+OO 
5.8E-04 I.1E-03 3.6E+OO 3.1E-04 
2.4E-04 6.BE-03 
1.2E-03 1.6E-04 
I.6E-03 4.1E-03 2.5E+O! 1.6E-04 
7.4E-05 9.2E-04 
43E-()2 6.8E-O! 
8.IE-03 3.2E-()2 7.5E+O! 4.3E-04 
9.8E-03 5.3E-03 
7.1E-O! 4.2E-05 2.2E+OO 1.9E-05 

2.5E-03 2.OE+0l 1.3E-04 
7.9E-04 2.oE-02 

, 

I 8.4E-O! I LOE-03 
PDE = Potential Dielary Expooure (mWkgBW,\Iay) HQ = Hazard Quotient (calculated bydividingPDE byR1V) 
RlY = ReCamceTaricly Value (mWkgBW,\Iay) = 1/5 of the Iowcslrcported i1l50for chsest related species. RlYfor Btnzo(amrcneused as a surrogate for all PAlls. 
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TableN-3 
EsLimaled EIposure from Ingestion of Maximum ECPCs in Food, Surface WaLer, and Sediment: Sublethal Effects 

Site 5 Wetland 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

BXl'OSUJIB COHCI!ImlATIOH DATA 
IoIAXIMUAl ~l;I 
SIlDIAlENT sURPAC£ 'IIA'nll 

Al'IALYTB CONCENTRATION COIlCllml\ATION 

rmsIIJ) (m) 
A<etone S.3E-01 

Alwninum 13E+04 

AlKnic 4.SEHX) 

&rium 2.5E+01 
Beryllium 6.3E-OI 
Chromium 1.7E+01 
Copper 3.7E+OO 
Iron 2.7E+03 
Lead 1.3E+02 
MaDjanese I.3E+Ol '.2E-02 
Mercury 1.7E-01 
Vanadium 1.0E+01 

Zinc 5.2E+01 

WTMAXSLwkl 

BSTIl;IATED TISSUE LBVIlU IIiI 

. .. .. "" ........ 
A.ql.iiiti.c O.rlaniJa 

lIA& TlUllt 

aDd C<laooIIttation [h) 

J1CJ;r~1 (lOR) 

2.3E+03 9.6E+Ol 
1.7E+Ol 2.3E+OO 

--- .. . - " 

Food Wa1tr 
Rcpr~lUtM ~oen; he! inDict Home Site lnp .... l~ Body 

WUdllf. Aquatic &dime .. lWa· Erl [d) fura.i"l lUI, Rat. Wclpt. 

Spe<iea 0,: ........ (-) Fr",,,.,,,,,,r.1 (k.,tb'y) (!,'day) (ko) 

Colton moUU! (Small herb. mamma~ "" 1% 0.147 1 )'(XlE+OO 0.0029 0.0031 0.021 
Am~riQilln lMXIdoocl" (Small omn. bird) 0lI> 5% SO.1 1 2.25E-02 0.020 0.019 0.197 
Short-taikd,hrew (Small omn. manuuaD 0% 5,. 096 1 1JXlE+00 0.0024 ·.0.00311 0,017 
11.00000. (Puclvorous mammaQ 93% 7% 3,5 I 4.68E-03 0.214 0344 3.99 
Gn:Il oo~ owl . (Pred. bird) 0lI> 1% 15 I 1.20£-01 0.079 0.081 159 

NOTES, 
Ism;AIU\A, 1.80~ I 
ECPC = Ecolo!ical ConlaminaI1 of P<ten1ial Concern 

[a] BAF data prClented in: AppendiJ: K, Table K.1-4 BCF data preierted below. 
BAF data prelented for mercury, and BCF data pmeoted for manganese. 

[b] ECPC concentrations in aquatic or,anUm tilll16 equab tM aquatic BAF/BCF 

multiplied by the maximum sedimen1/swJace WIler concentration oflhe contaminant. 
[c] Documentation of ~ure parameten presented in: Table 6-15 
[d) FD = &poiW'C Duralion(percertage of}ar receplor is czpected to befouod at study area) 

[e] SFF = Site Fon,ina; Frl:qlJeDC)' (calculated by dividina; lie iIIrca by receptor home R.IlIC (cannol exceed 1.0» 
(f) Only bioconcentra.tion (BCF)'nlueJ Jreiter than 300 were oonaideredas per USEPA, 1939_. 

BIOCONCENTRATION OF INORGANIC SURFACE WATER CPC. 

I AnoII\<C C. __ r ..... l 
\lCf/O "J'iAsD& Concentnt1oo So""" I 

I Ma"' ..... 0.042 2316 97.3 AQUIRE I 

12-Sep-1M 



Table N-3 
Estimated Exposure from Ingestion of Muimum Bepes in Food,Surface Water, and Sediment: Sublethal Effecls 
Site 5 Weiland 
Baseline Risk. Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

POTI!Nl1AL DIETAlIY IIXPOSUIlB (.litJIIw!da!l [II 
I . . 
AlIALYm CoIiI>n_ A I 

.Acetone l.lE-03 
AJuminum 1.8E+01 
Anenic 6.2E-03 
Barium UE-02 
Beryllium 8.7E-0( 

Chromium 2JE-02 
Copper S.1E-03 
Iron 3.8E+00 

r...d 1.8E-01 
Manganelc 2.4E-02 

Mo'oury 2.3E-04 
Vatadiwn l.4E-02 
Zinc l.lE-OI 

•. ~~~.~~t 1SIrtHf-~_ 

9.SE-OS 5.9£-03 

1.4E+00 9.0E+01 
S.IE-04 3.2E-02 
3.1E-03 ].9E-01 

7.2E-OS ..... E-03 
BE-Ol I.2E-OI 
4.2E-04 2.6E-02 
3.IE-OI 1.9E+Ol 

I.lE-02 9.IE-OI 
1.6E-03 1.0E-01 
BE-OS 1.2E-03 
1.2E-03 7.2E-02 
9.3E-03 5.8E-01 

[I] Calculated by 5ummioB!.he aquatic prey. lurface Wlilter, ;lDd licdlmeri elpOlUlc (Table 6-2). 

WTMAXSL wkl 

/11-

I.lE-OS 
2.2E-01 
7.9E-OS 
UE-04 
l.lE-OS 
2.9E-04 
6.SE-OS 
4.8E-02 

23E-03 
l.lE-OI 
6.7£-04 
1.8E-04 
1.4E-0l 

_I»InIHIOfIII 

2.SE-OS 
3.8E-O] 

1.3E-04 
S.2E-04 
I.9E-OS 
5.0E-04 
1.1E-04 
S.JE-02 
HE-OJ 
ME-04 
S.IE-06 
3.0E-04 
2.4E-03 

12-S.p-~ 



TableN-4 
Risk from Potential Sublethal Effects for Representatiw Wildlife Species from Maximum Exposure Concentrations of ECPCs in Surface Water and Sediment 
Site 5 Wetland 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

ANAIXIE 
l'I>E 

Acetone 1.1E 03 
Aklmnwn I.SE+Ol 
Arsalic 6lE-03 
Iloriwn 3.SE-02 
Berylliun 8.7E-04 
Cluumiun 2.3E-02 
Copper HE-03 
!roo 3.8E+OO 
!.cad I.8E-OI 
Mang;mese 2.4E-02 
Mercury 2.3E-04 
Vanadiwn I.4E-02 
ZIDc 1.1E-OI 

SUMMARY HAZARD INDEX 

Cd:ton IlIQIJSe 

R'JV JIO PDE 
2.7E+<l5 41E-09 9.5£ 05 
4.3E-HlZ 4.1E-02 1.4E+00 
5.8E-OI 1.1E-02 5.1E-04 
2.0E-HlZ 1.9E-04 3.1E-03 

71E-05 
1.4E+03 1.6E-05 1.9E-03 
l.OE+OZ 5.IE-05 4.2E-04 

3.1E-OI 
2.5£+00 7.1E-02 1.5£-02 
1.4E+OZ 1.7E-04 1.6E-03 
5.oE-01 4.7E-04 1.9E-05 
8.4E+00 1.7E-03 1.2E-03 
2.0E+OZ 5.6E-04 9.3E-03 

I 1.3E-OI 

American woodcock Short-tailed shrew 
R1V HQ roo R1V HO 

5.9E 03 2.7E+Q5 2.IE 08 
9.0E+OI 4.3E+OZ 2.1E-OI 

1.0E+00 5.1E-04 3.2E-02 5.8E-OI 5.5£-02 
1.9E-OI 2.0E+OZ 9.8E-04 
4.4E-03 

2.0E+OZ 9.5£-06 I1E-OI 1.4E+03 8.4E-05 
2.1E+00 2.0E-04 2.6E-02 1.0E+OZ 2.6E-04 

1.9E+Ol 
6.3E+00 2.4E-03 9.1E-OI 2.5£+00 3.6E-OI 

I.OE-OI 1.4E+OZ 7.2E-04 
6.4E-02 3.oE-04 I1E-03 5.oE-01 2.4E-03 
1.1E+01 1.1E-04 71E-02 8.4E+00 8.6E-03 

5.SE-OI 2.0E+OZ 2.9E-03 

3.5£-03 I 6.58-01 l I'VE = Potential Dielaly &posure (nWkgBW,\Iay) HQ = Hazard QJotient (calculated bydividingPDE by RJV) 
R1V = Refa= TClIiciy Value (m~,\lay) = Ia.vesl reported LOAELfor cbscst related species. Vwe for Benzo(.)p)Tene used as a surrogate for all PAHs. 
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TableN-4 
Risk from Potential Sublethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations ofECPCs in Surface Water and Sediment 
Site 5 Wetland 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

-

ANALYIE 
l'DE 

Acetone 1.58-05 
Ahmilum 2.2E-OI 
Arsenic 7.9E-05 
Barium 4.8E-04 
Beryllium 1.1E-05 
Cbromaun 2.9E-04 
Copper 6.58-05 
!roo 4.8E-02 
lead 2.3E-03 
Manganese I.IE-OI 
Mercury 6.18-04 
V8DlIdium 1.8E-04 
Zinc 1.4E-03 

SUMMARY HAZARD INDEX 

Raccoon 
R1V 
2.18+05 
4.3E+02 
5.8E-01 
2.OE+02 

1.4E+Ul 
I.OE+02 

2.58+00 
1.4E+02 
I.OE-01 
8.4E+00 
2.0E+02 

1 

Great horrH1d owl 
HO POE R1V Hg 

5.3E-11 2.58-05 
5.2E-04 3.8E-01 
1.4E-04 1.3E-04 I.OE+(1) 1.3E-04 
2.4E-06 8.2E-04 

1.9E-05 
2.1E-07 5.oE-04 2.oE+m 2.58-06 
6.58-07 1.1E-04 2.1E+00 5.3E-05 

8.1E-02 
9.1E-04 3.8E-03 5.0E+OI 7.7E-05 
7.58-04 6.4E-04 
6.18-03 5.1E-06 6.4E-02 7.9E-05 
2.1E-05 3.0E-04 1.1E+OI 2.SE-05 
7.2E-06 2.4E-03 

9.oE-03 I 3.18-041 
PDE ~ Polentia/Dietary &po6ure (m!YkgBW,&y) HQ ~ llazard Quotient (calculated bydividingPDE byR1V) 
R1V ~ Reference Tandy Value (m!YkgBW,&y) ~ lowest reported WAEL for cl:>sest related species. Value for llcnzo(a)p}Tene wed as a surrogate for all PAlls. 

WTMAXSL. wkl 12-Sep-94 
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APPENDIX 0 

MODEL FOR PREDICTION OF GROUNDWATER 
TO SURFACE WATER TRANSPORT AND DILUTION OF ECPCS 





APPENDIX 0 1394.217-2:5 

ABB Environmental Services, InC. 
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APPENDIX P 

MODEL OF POTENTIAL EXPOSURES AND RISKS FOR REPRESENTATIVE 
WILDLIFE SPECIES TO ECPCS IN SURFACE SOILS AT SITE 17 





Table P-l 
Estimated Exposure from Inge.1ion of Maximum ECPCs in Food and Soil: Lethal Effects 
Site 17 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, J acl<sonville, florida 

EXPOSURE CONCENIRATION DATA 

MAXIMUM DETIlClED 

AN;\LYIE CONCEN'lRA1J(lN 

(nw1<J<) 
Acetone 1.012 

2-BULanone 0.23 

Toluene 0.112 
Xylene, (Iotal) 0.006 
Benzo (b) flucnnthene 0.03 

bis(2 - E'hythCIyl) phlha"'e 0.075 
4-Melhylphenol 0.324 
Pbenol 0.09 
4,4'-DDE 0.00045 

Lead 8.3 
Manganese 10.5 

Thallium 0.31 

~------- ---

ECPC = Ecological Contaminant of Potential Concern 

[a] Bioaocumulation data presented in: Table K.l-1 

17MAXl£ wk1 

ESTIMATED CONTAMINANT CONCEN'IllATIONS 

IN PRIMARY FOOD ITEMS 

~v"" 
BAFfa1 

5.0E-02 

1.7E+OO 
I.BE-OI 
1.8E-0! 

Coocentraliort in 

IQvefimrate r....., (b J 
(nw1<J<} 

!.SE-OJ 

7.SE-04 

!.SE+OO 
1.9E+OO 

Plant 

RAP r.\ 

B.7E-03 

HE-03 
B.lE-O! 
B.lE-O! 
1.0E-02 

5.0E-02 
l.lE-03 

COJlCelitralion hIl 
Plan,Twue [cJ I 

(nw1<J<} 

2.6E-04 1 

3.BE-04 
2.6E-0! 

7.3E-02 
4.SE-06 

5.3E-Ol 
3.4E-04 

HAF VALUES FOR 

c-"-"o",nm". R FOOD ITEMS 
Smau Smau 

Mammal 

BAFfa1 

l.9E-O! 
4.BB-0! 

1.2E+OO 
2.BE-0l 
2.BE-Ol 

I.SE+OO 

Bird 

BAFr.] 

2.9E+OO 

[b 1 ECPCconcentralioos in invertmrale tis.sue equals the invertebrate BAF multipied by the average soil concentration of the contaminanl 

[el ECPC concenlralioo. in plant tissue equals the piant BAF multiplied by the average soil concentration of the contamimDI. 

12-s.p-94 



TabieP-l 
Estimated Exposure from Ingestion of Maximum ECPCs in Food and Soil: Lethal Effects 
Site 17 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

PO'I1lN11AL DIETARY EXPOSURE (mlllksBW'day) [dl 

ANALYlE Coffon_ ~-Ml __ 

Acetone 2.8E-03 92E-03 
2-Butanone 6.4E-04 2.1E-OJ 
Toluene 3.1E-04 1.DE-03 
Xylene, (total) l.7E-O~ 55E-O~ 

Benzo (b) flUOOlnthene 1.4E-04 1.9E-04 
bis(2-Etbyll=yI) phthalate 2.m-04 7.3E-04 
4-Methylphenol 3.3E-02 3.4E-02 
Phenol 9.1E-03 9.4E-03 
4,4'-DDE l2E-O~ 4.m-O~ 

wd 4.4E-02 1.6E-OJ 
Manganese l.2E-Ol 2.6E L OJ 
lballium 9.0E-04 2.9E-03 

Sbott-W_ ~ 

1.4E-02 
3.2E-OJ 
1.6E-03 
8.m-05 
~.9E-04 

I.!E-03 
9.0E-03 
2.m-03 
8.9E-O~ 

2.8E-OJ 
3.7E-OJ 
HE-03 

_b: 

J.6E-03 
3.5E-04 
1.7E-04 
9.2E-06 
7.7E-OS 
1.8E-04 
J.BE-OJ 
~.1E-D4 

2.3E-O~ 

3.BE-02 
~.2E-02 

!.3E-03 

Gr .. -hcJr_ owl AnM-kan woodcock 

S.OE-04 J.OE-02 
J.1E-04 2.3E-Ol 
5.6E-O~ l.lE-03 
3.0E-D6 6.1E-05 
3.4E-O~ 3.0E-04 
J.3E-04 7.6E-04 
J.6E-04 3.3E-OJ 
4.m-O~ 9.1E-04 
2.1E-OS 4.6E-D6 
J.7E-02 8.4E-02 
2.4E-02 I.JE-OJ 
J.3E-OJ 3.1E-03 

[d] Calculated by summi~ the producls of individual prey type concenlralDDS and percent in diet. mUhiplying by the SFF and ingestion rate, and dividing by body weight (Table 6-2) 

17MAXLE.wkl 12-Sep-94 



Table P-2 
Exposure Parameters and Assumptions for Representative Wildlife Species [aJ 

Site 17 

Baseline Risk Assessment for Operable Unit 2 

NAS Cecil Field, lacksonville;Florida 

1'00II 
Rcpremnlalrw 

Wildlife 
Speciu 

-----,~~~---~------- Percent Prey in Diet ---------- ------·Hame Range SiteFo~gjng Inge5tion 

l4VMO """'If Small Small SOO (amo) ED [1>1 Frequency Ie] lUle 
Mammals Birds (kg/day) 

Cotton mouse 
Rufous-sided towhee 
Short - ailed shrew 
Red [OJ: 

GtciI.t-homt:d owl 
Al.uemn woodcod-

NOlES, 

(Small hero. mammal) 

(Small omn. bird) 

(Small omn. mammal) 

(Predatory mammal) 

(Predatory bird) 

(Small omn. bird) 

10% 

30% 

78% 
20% 

0% 

80% 

fSriEAitiiA: 2.8 ><= .. ... I 

88% 

65% 

12% 
10% 

0% 

10% 

[a) Documentation of exposure parameters. presented in: Table 6-15 

0% 

0% 

0% 

57% 

80% 

0% 

[b] ED = &posure Dllratiol~ (percentage of year receptor is expected to be found at study area) 
[c] SFF = Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0») 

17MAXlE.wk1 3 

0% 2% 0.147 1 l.OOE+OO 0.0029 

0% 5% 15 1 l.OOE+OO 0.0071 

0% 10% 0.96 WOEHl) 0.0014 

10% 3% ln7 1.00E+OO 0.24 

19% 1% 15 1 1.00E+OO 0.079 

0% 10% 80.1 l.OOE+OO 0.02 

.lIodyWeighl 
(kg) 

0.021 

0.039 

0.017 

4.69 

1.59 
0.197 

12-Sep-94 



Talk P-3 
Risk from Potential Lethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations of ECPCs in Surface Soil 

Site 17 
Baseline Risk Assessment for Operatie Unit 2 
NAS Cecil Field, Jacksonville, florida 

ANALY'll:l Cotton IIIOUM RU(QUS-sitkH:/ tQIIIIhH Short-lailed lihrew 
POE R1V IIQ I'DE R1V IIQ POE 1l.1V I{Q 

Acetone 2.BE-OJ 6.OE+Ul 4.7E-06 9.2E-03 1.4E-Ul 6.0E+Ul 2.4E-05 

2-Butanonc 6.4E-04 S.5E+Ul 1.2E-06 2.1E-03 3.2E-03 5.5E+Ul 5.9E-06 

Toluene 3.IE-04 !.OE+03 3.1E-07 l.OE-03 1.6E-03 I.OE+03 1.6E-06 

Xylen .. (lolal) 1.7E-OS 8.6E+Ul 1.9E-OS 5.5E-05 2.0E+OJ 2.7E-OS 8.5E-OS 8.6E+02 9.BE-OS 

Benzo (b) flucnnlhene 1.4E-04 2.4E+OI S.6E-06 3.9E-04 5.9E-04 2.4E+OI 2.5E-05 

bis(2-EdlylhClyl) phtbalale 2.5E-04 1.6E+Ul 1.6E-06 7.3E-04 I.!E-03 1.6E+Ul 6.7E-06 

4-Melhylphenol 3.3E-Ul 2.2E+02 1.5E-04 3.4E-Ul 9.0E-03 2.2E+Ul 4.!E-05 

Phenol 9.1E-OJ 2.0E+OI 4.5E-04 9.4E-03 2.5E-03 2.0E+OI 1.2E-04 

4,4'-DDE 1.2E-OS 1.4E+Ul 8.6E-OS 4.5E-05 !.2E+Ul 3.8E-07 8.9E-OS 1.4E+02 6.3E-07 

Lead 4.4E-Ul 6.0E+OI 7.3E-04 1.6E-0l 7.5E+OI 2.1E-03 2.BE-O! 6.0E+O! 4.7E-03 

Manganese !.2E-OI 2.3E+OJ 5.2E-OS 2.6E-O! 3.7E-O! 2.3E+03 1.6E-04 

1baIlium 9.0E-04 7.0E+OO I.3E-04 2.9E-03 4.7E+OO 6.1E-04 4.4E-03 7.0E+OO 6.3E-04 

SUMMARY HAZARD INDEX I 1.5E-OJ I 2.7E-03 I S.7E-03 

PDE = Polential Dietary llip"'ure (mglkgBW/day) IIO = Hazard Quolienl (calculaled by dividing PDE by R1V) 
RlV = Reference ToIicily Value (mglkgBW/day) = 1/5 of the lowest reported W50 for closest related species. RlV for Benzo{a)pyrenc used as a surrogate for all PAIls. 

17MAX1.E.wk1 12-&\>-94 



Table P-3 
Risk from Potential Lethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations of ECPCs in Surface Soil 
Site 17 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Rorida 

~~.-

ANALYlll RfHltwc Grellt-horned owt American woodcock 
POO R1V nQ PDE R1V nQ POE R1V HQ 

Acetone 1.6E-03 6.0E+02 2.6E-06 S.OE-04 l.OE-02 
2-Butanone 3.5E-04 S.5E+02 6.5E-07 l.1E-04 2.3E-OJ 

Toluene 1.7E-04 1.0E+03 1.7E-07 S.6E-OS l.1E-03 

Xylene. (total) 9.2E-06 8.6E+02 l.IE-OS 3.0E-06 2.0E+03 1.5E-09 6.IE-OS 2.0E+OJ 3.0E-OS 

Benzo (b) flucnnlhene 7.7E-05 2.4E+Ol 3.2E-06 3.4E-05 3.0E-04 

bis(2 - Et~heIy\) phthalote 1.8E-04 1.6E+02 l.1E-06 I.3E-04 7.6E-04 
4-Methylphenol 1.8E-03 2.2E+02 8.3E-06 1.6E-04 3.3E-OJ 

Phenol 5.IE-04 2.oE+Ol 2.5E-OS 4.5E-OS 9.1E-04 

4,4'-OOE 2.3E-05 1.2E+Ol l.9E-06 2.1E-OS 4.5E+02 4.8E-OS 4.6E-06 1.2E+02 3.9E-OS 

Lead 3.8E-02 6.0E+OI 6.3E-04 l.7E-02 7.5E+OI 2.3E-04 8.4E-02 7.5E+0l l.1E-03 

Manganese S.2E-02 2.3E+03 2.3E-05 2.4E-02 l.1E-OI 

Thallium I.3E-03 7.0E+OO 1.9E-04 I.3E-03 l.8E+Ol 7.1E-OS 3.IE-03 4.7E+OO 6.7E-04 

SUMMARY HAZARD INDEX I 8.8E-04 I 3.0E-04 I 1.8E-OJ 
PDE ~ Potential Dietary EIposure (mglkgllW/day) HQ ~ Hazard Quotient (calculated by dividmg PDEby R1V) 
R1V ;: Reference Taricity Value (ml!lkgBW/day) == 1/.5 of the iCM'cst reported illSO for closest related species. R1V for &nzo(a)pyrene used as a surrogate for all PARs. 

17MAXLE.wkl 2 t2-S<f>-94 



Table P-4 
Estimated Exposure from ingestion of Maximum ECPCs in Food and Soil: Sublethal Effects 
Site 17 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

EXPOSUIIE CONCENTItATION DATA 
MAXIMUM DI!1IlCI1lP 

;\NALY!E CONCEN'IM1lQIiI 

~~ 
Acetone 1.012 
2-Butanone 0.23 
Toluene 0.112 
Xylene. ('ola I) 0.006 
&nzo (b) fluOOI.othene 0.03 
bis(2-Elbythayl) phlbaille oms 
4-MclhyJphenol 0.324 
Phenol 0.09 
4,4'-DDE 0.00045 
U-od B.3 
Manganese 105 
Thallium 0.31 

Eepc = Ecol~l Conlaminanl of Potential Concern 
la] Bioaccumualion data presented in: Table K.l-1 

17MAXSLwkl 

ESUMAlED CONTAMINANTCONCEN1ltAUONS 
IN PRIMAJl.YFooD I1EMS 

Invert 

1lAFJ!L 

5.00-02 

1.7E+OO 
1.8E-Ol 
l.8E-Ol 

c.-'ndiOllin 

Iwert<brale Thfue ibJ 
lillo/b) 

I.SE-03 

7.SE-04 
l.5E+OO 
19E+OO 

!'Jan' 
BAF...Ili. 

B.7E-03 
S.IE-03 
B.IE-Ol 
B.IE-OJ 
1.0E-02 

SllE-02 
l.1E-03 

CollOe1l, ... twn In 

l'lan'~lcJ 
( 1llII1.ka) 

2·6B-04 1 
3.8E-04 
2.6E-OI 
7.3E-02 
4.SE-06 

BE-OI 
3.4E-04 

BAF VAUJES FOR 
DUIER FOOD I1EMS 

I'S;;;;;U-~~~ Solall 

Mammal IIUd 
llAf I!l_. _ _ __ .M!' I~l 

L9E-OJ 
4.BE-OJ 

L2E+OO 2.9E+OO 
2.BE-()1 
2.BE-OJ 

l.SE+OO 

(b J ECPC ooncentratioo. in invertebnuc tissue equals the invertebrate RAP mUltiplied by the average soil concentration of the contaminant. Ie] ECPC concenhalioo in plant tissue equals the plant BAF multiplied by the average soil concenlration of the contaminant. 
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Table P-4 
Estimated Exposure from Ingestion of Maximum ECPCs in Food and Soil: Sublethal Effects 
Site 17 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, florida 

l'01BNTIAL DIETARY EXPOSURE (ma/QBW/day) [dl 

ANALY1E Cofton_ ~-at«l_ 

Acetone 2.BE-03 92E-03 
2-Butanone 6.4E-04 2.1E-03 
Toluene 3.1E-04 100-03 
Xylenes (lOIal) 1.7E-05 5.5E-05 
Benzo (b) flucnnthene 1.4E-04 3.9E-04 
bi>(2 - Elhylbayl) phlhalale 2.5E-04 7.3E-04 
4-Melhylphenol BE-02 3AE-02 
Phenol 9.1E-03 9.4E-03 
4,4'-DDE 12E-05 4.5E-05 
Lead 4.4E-02 1.6E-0i 
Manganese I.2E-Oi 2.6E~OI 
lhallium 9.0E-04 2.9E-03 

__II1II«1_ 

t.4E-02 
32E-03 
l.6E-03 
8.5E-05 
5.9E-04 
t.IE-03 
9.oE-03 
2.5E-03 
8.9E-05 
2.BE-Ot 
3.7E-Oi 
4.4E-03 

-"" 
2.5E-06 
5.7E-07 
2.8E-07 
1.5E-OS 
1.2E-07 
3.0E-07 
3.oE-06 
B.3E-07 
3.7E-OS 
6.1E-05 
B.5E-05 
2.1E-06 

_-_owl ~ __ cocIr 

9.4E-05 3.6E-04 
2.1E-05 B.2E-05 
l.OE-05 4.oE-05 
5.6E-07 2.IE-06 
6.4E-06 l.5E-05 
2.4E-05 2.7E-05 
3.0E-05 2.1E-04 
B.3E-06 5.BE-05 
3.9E-06 2.3E-06 
32E-03 7.2E-03 
4.6E-03 9.3E-03 
2.4E-04 t.tE-04 

[dJ Calculaled by summi~ the prodUCLs of individual prey type concentralKlnS and percent in dief, multiplying by the ~ and ingestion ratc, and dividing by body weight (Table 6-2). 

17MAXSLwI<l 
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Table P-5 

Exposure Parameters and Assumptions for Representative Wildlife Species [a 1 
Site 17 

Baseline Risk Assessment for Operable Unit 2 

NAS Cecil Field, Jacksonville; Florida 

r-"~~------~----~~----------~~----------~--"---"- Food 

Rcpuaon",~ 

WIldUr. 

~'" 

----------------~~~ hn;entPrcyin Diet ---------------- Horne Range 

lavoN &nil SmoIl Small SoU (-l 
MammaIs BUds 

Cation mouse 
Rufous-sided towhee 
Shon-~cJs1=w 

RcJfOI 
GtrAt-homcd awl 
Amcrialn woodcock 

NO'IES: 

(Small herb. mamma~ 
(Small omn, bird) 
(Small omn, mammal) 

(Predalory mam ... l) 
(Predalorybird) 

(Small omD. bird) 

10% 

30% 
76% 
20% 

0% 

60% 

Isrrnt\RllAi 2,6'-' J 

86% 

65% 
12% 

10% 

0% 
10% 

[a] Documentation of exposure parameters presented in: Table 6-15 

0% 

0% 
0% 

57% 
80% 

0% 

[b] ED = Exposure Duration (percentage of year receptor is expecled [0 be found at study area) 
[c] SFF = Site Foraglng Frequency (calculated by dividing site area by receptor home range (cannot exceed LO» 

17MAXSLwkt 

0% 

0% 
0% 

10% 
19% 
0% 

2% 0,147 

5% U 
10% 0.96 

3% 1727 
1% 15 

10% 60,1 

Site Foraging 
EOlbl Freq~IlC)I[cl 

1 l.OOE+OO 
1 l.OOE+OO 
1 l.OOE+OO 

1 1.62E-03 

1 l.67E-OI 
1 3.SOE-02 

Insestion .. Body Weigh 
kat< (is) 

(kgIday) 
0,0029 0.021 
0,0071 0,039 
0,0024 0,017 

024 4.69 
0,079 1.59 
0.02 0,197 
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Table P-6 
Risk from Potential Sublethal Effects for Representative Wildlife Species from Maximum Expu.uTe Concentrations of ECPCs in Surface Soil 

Site 17 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

ANALYIE Cotton mouse Ru(ous-tdded towhH Short-tailed shrew 
PDll RlY NO "DE R'IV NO PDE R'IV 110 

Acetone 2.8E-03 2.7E+OS l.OE-08 9.2E 03 IAE 02 2.7E+05 S.2E 08 

2-Butanone 6.4E-04 l.7E+02 3.7E-06 HE-03 3.2E-03 1.7E+02 l.9E-OS 

Toluene 3.1E-04 7.6E+OI 4.IE-06 I.OE-03 t6E-03 7.6E+OI 2. IE-OS 

Xylenes (tola') l.7E-OS S.OE+02 3.3E-08 S.SE-OS 8.SE-OS S.OE+02 l.7E-07 

Bemo (b) flucnnthene 1.4E-04 l.OE+OI UE-OS 3.9E-04 S.9E-04 l.OE+OI S.9E-OS 

bis(2-Ethylh..yt) phtha""e 2.SE-04 3.SE+OI 7.3E-06 7.3E-04 LlE-03 3.SE+OI 3.0E-OS 

4 - Methylphenol 3.3E-02 S.oE+OI 6.SE-04 3AE-02 9.0E-03 S.OE+OI l.8E-04 
Phenol 9.IE-03 1.2E+02 HE-OS 9AE-03 2.SE-03 1.2E+02 2.IE-OS 
4,4'-DDE I.2E-05 2.0E-0l 6.IE-05 4.SE-05 S.8E-OI 7.8E-05 8.9E-OS 2.0E-OI 4.4E-04 

u-d HE-02 2.SE+OO l.8E-02 l.6E-OI 6.3E+OO 2.SE-02 2.8E-OI 2.SE+OO l.1E-OI 

Manganese I.2E-OI l.4E+02 8.SE-04 2.6E-OI 3.7E-OI 1.4E+02 2.6E-03 

'Thallium 9.0E-04 7.0E-OI 1.3E-03 2.9E-03 HE-03 7.0E-OI 6.3E-03 

SUMMARY HAZARD INDEX I 2.0E-02 I 2.SE-02 I 1.2E-OI --
PDE = Potential DietaryEIposure (mgtkgBW/day) HQ = Hazard QuoLienl(calcuJatedby dividing PDEby RTV) 
R'IV = Reference Toxicily Value (mglkgBW/wy) = lowest reported WAEL fordosest related species. Value for Benzo(a)pyrene used as a surrogate for all PAI-I.s. 

17MAXSl-.wk1 12-Sep-94 



Table P-6 
Risk from Potential Sublethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations of ECPCs in Surface Soil 
Site 17 
Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Florida 

-- --

ANhLYffi Rf1dtox G$at-hor~d owl AlTlflrican woodoock 
PDE R'IV HQ POE R'IV HQ PDE RlV HQ 

Acetone 2.5E-06 2.7E+OS 9.2E-l2 9AE-OS 3.6E-04 
2-BuLanone S.7E-(J/ l.7E+D2 3.3E-09 2.1E-OS B.2E-OS 

Toluene 2.BE-(J/ 7.6E+Ol 3.7E-09 1.DE-05 4.0E-OS 
Xylen .. (10 .. 1) 1.5E-DB S.OE+D2 3.0E-ll S.6E-07 2.1E-06 

.Benzo (b) fluOOlnthene l.2E-(J/ I.DE+Ol l.2E-DB 6AE-06 1.5E-05 
bis(2-EI~hoxyl) phlhalale 3.0E-(J/ 3.5E+Ol 8.4E-09 HE-05 2.7E-OS 
4-Methytphenol 3.0E-06 S.OE+Ol S.9E-DB 3.0E-OS 2.1E-04 
Phenol B.3E-(J/ l.2E+D2 6.9E-09 8.3E-06 S.8E-OS 
4,4'-DDE 3.7E-DB 3.5E+03 1.0E-ll 3.9E-06 S.BE-Ol 6.8E-06 2.3E-06 5.8E-Ol 3.9E-06 
Lead 6.IE-OS 2.5E+OO HE-OS 3.2E-03 S.OE+Ol ME-05 7.2E-03 6.3E+OO 1.2E-03 
Manganese 8.5E-OS l.4E+02 6.0E-(J/ 4.6E-03 9.3E-03 
'Thallium 2.lE-06 7.0E-Ol 3.0E-06 2.4E-04 l.1E-04 

SUMMARY HAZARD INDEX I 2.8E-05 I 7.0E-05 I l.2E-03 
PDE = Potential DietaryB:lposure (ms'kgBW/day) HQ = Hazard Quotient (calcuIatedby dividing PDEby R1V) 
R1V = Reference Toxicity Value (mglkgBW/my) = lowest reported LDAEL forc1osest related species. Value for Benzo(a)pyrene used as a surrogate for all PAHs. 

17MAXSL.wkl " " 12-SEp-94 
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APPENDIX Q 

Statistical Analysis of Relationship Between Contaminant 
Concentrations and Observed Biological Effects 

A series of regression analyses were perfonned to evaluate potential correlations between 
biological effects noted in the bioassays (dependent variable, or y) and chemical concentrations 
(independent variable, or x) for selected analytes (i.e., those analytes which appear to be present 
at higher concentrations in samples where effects were observed). At Site 5, regression analyses 
were perfonned for sediment concentrations versus daphnid survival, daphnid reproduction, and 
amphipod mortaIity. Additionally, analyses were perfonned for surface soil concentrations 
versus lettuce seed gennination and earthwonn weight gain. At Site 17, regression analyses 
were perfonned for surface soil concentrations versus lettuce seed gennination and earthwonn 
weight gain. Correlation coefficients (R2 values) are summarized in Table Q-l for each of the 
regression analyses perfonned. Results of these analyses are discussed below. 

Site 5 

Sediment. Daphnid survival and reproduction and amphipod mortality were regressed against 
DDTR1, Aroclor 1260, TPH, TOC, aluminum, barium, and vanadium concentrations in 
sediment at Site 5. 

Relatively high correlation coefficients were associated with the regression analysis of daphnid 
survival versus inorganics and TOC. When daphnid survival was regressed against vanadium, 
TOC, aluminum, and barium, the resulting R2 values were 0.77, 0.76, 0.75, and 0.75, 
respectively. No other correlations exist between daphnid survival or reproduction, and DDT R, 
Arodor 1260, and TPH. 
Correlation coefficients for regression equations between amphipod mortaIity and TPH, DDTR, 

and Aroclor 1260 were also relatively high (R2 values = 0.70, 0.68 and 0.65, respectively). 
R2 values for all other regression analyses were well below 0.50, indicating little correlation 
between the concentrations of DDTR, Aroclor 1260, TPH, TOC, aluminum, barium, or 
vanadium and the observed biological effects. 

Surface Soil. Lettuce seed gennination and earthwonn weight gain were regressed against 
TPH, Aroclor 1260, and lead concentrations in surface soil at Site 5. 

A correlation between lettuce seed gennination and both TPH and PCB concentrations resulted 
from the regression analyses, with R2 values of 0.94 and 0.86, respectively. However, upon 
examination of the data set, it was apparent that the TPH concentration of 28000 mg/kg reported 
for CF5-SS-4 is an outlier (i.e., a hot spot), as was the Aroclor concentration of 2.2 at this 
location. When these noticeably higher data points were removed from the data set, the R2 

1 DDTR = the sum of DDT + DDE + DDD concentrations in a sample. 



values dropped to 0.01 and 0.05, respectively, indicating that when the remainder of the data 
are considered separately from this apparent hot spot, there is no noticeable correlation between 
either TPH or Aroclor-1260 and the observed biological effects. 

The R2 value for lettuce seed germination versus lead, and for all of the regression analyses on 
earthworm weight gain, were less than 0.10, indicating very little relationship between the 
concentrations these chemicals on the observed biological effects. 

Site 17 

Surface Soil. Lettuce seed germination and earthworm weight gain were regressed against TPH 
and lead concentrations in surface soil at Site 17. 

R2 values for all of the regression analyses were 0.14 or lower, indicating little to no relationship 
between the surface soil concentrations of either TPH or lead and the observed biological effects. 



Cont.miRint 

TPH 

TPH 

TPH 

DDT, 

DDT, 

DDT, 

Areelor 1260 

Atoclo, 1260 

Arcelar 1260 

TOC 

TOC 

TOC 

Aluminum 

Aluminum 

Aluminum 

Barium 

Barium 

Barium 

Vanadium 

Vanadium 

Vanadium 

TPH 

TPH 

Atoclo, 1260 

Atoclo, 1260 

Table 0-1 
COlTelation Coefficients (R" Values) for Regression Analyses 

Between Contaminant Concentrations and Observed Biological Effects 

Biologal Eft.:t R'v ..... eon •• tion 
(+ I-I 

Sit. 6 Sediment 

Daphnid SurvivaJ 0.35 

Daphnid Reproduction 0.06 -
Amphipod Mortality 0.70 + 

Daphnid Survival 0.38 -
Daphnid Reproduction 0.09 -

Amphipod Mortality 0.68 + 

Daphnid Survival 0.31 -
Daphnid Reproduction 0.27 -

Amphipod Mortality 0.65 + 

Oaphnid Survival 0.76 -

Daphnid Rep,oduc1ion 0.34 -
Amphipod Mortality 0.0003 + 

Oaphnid Survival 0.75 -

Daphnid Reproduction 0.36 -

Amphipod Mortality 0.00007 -

Daphnid Survival 0.75 -

Daphnid Rep,oduc1ion 0.36 -
Amphipod Mortality 0.00003 -
Daphnid Survival 0.71 -

Daphnid Reproduc1ion 0.~2 -

Amphipod Mortality 0.0011 + 

Site & Surfllce Sol 

lottuce Saad 0.9<1/0.01 (a) -/+ 
Germination 

Earthworm Weight O.~ -
Gain 

Lettuce Saed 0.68/0.06 (a) -/-
Germination 

Earthwo,m Weight 0.01 + 
Gain 

g:\homo\nrok.olcocilApp_,ogrlrogrOOOJOO 



Cont.min.nt Biological Effect RzV ...... Correl.tiDn 
( +/-, 

Site & 5"'_ Sol (cont'dl 

Lead Lettuce Seed 0.Q.4 + 
Germination 

Lead Earthworm Weight 0.008 + 
Gain 

Site 17 5",""" Sol 

TPH Lettuce Seed O. I I -
Germination 

TPH Earthworm Weight 0.14 + 
Gain 

Lead lettuce Seed 0.Q.4 -
Germination 

Lead Earthworm Woight 0.01 -
Gain 

(a) The first of this pair of values is the R2 resulting from inclusion of all of the data points. The second value is the Ff 
resulting from exclusion of an apparent hot spot for TPH and Aroclar 1260 at CF5-S5-4. 

g:\hom.\rrou\cecl\App_'egr\regr .... ,. 



I D.~hn~d 
Survival. 

(Yl 

Canstan't. 

eo 
100 

DCT 
(mq/kq) 

(X) 

0.051 
0.0069 

80 0.0203 
60 0.0285 

100 0.0066 

Std Err of Y Est 
R Squared. 
No. of Ob.~tlon. 
Deqr... of Freedom 

x Coetficiant(8) 
stQ :err of Co.!. 

07-Jul-94 ODTVDS.Wkl 

-558 
416 

96.65 
15.27 

0.38 
5 
J 



Da~hnid PCB 
Survival (mq/ltq) 

(y) (X) 

BO ,0.J3 
100 0.07 

80 0.14 
60 0.19 

100 0.088 

Reqrel!lsion Output: 
Conl!ltant 
Std. Err ot Y Eat 
R Squared. 
No. ot OD.ecvations 
DlI9'ree. ot Freedom 

x co.tticient(3) 
Std Err ot Co.!. 

07-Jul-94 PCBVOS.WKl 

-90 
77 

98.74 
16.00 

0.31 
5 
3 



Daphnid DDT 
Reprod. (lII9/ltq) 

(y) (X) 
12 
17 

9 

8 
11 

Constant 
Stet Err ot. Y E!8t 
R squared. 
No. ot. Ob.arvation8 
Deqr_. ot. PrlMdom 

x Coeft.lcient(s) 
Stet Err of ca.f. 

0-.051 
0.0069 
0.0203 
0.0285 
0.0066 

07-Jul-94 DDTVCR.WXl 

-59 
105 

12.73 
3.85 
0.09 

5 
3 



Daphnid. PCB 
R.prod. (mg/kgl 

(YI (XI 
12 
17 

9 
B 

11 

Conat4nt 
St.d Err ot: Y !:at 
R Squared 
No. of obs.rvatione 
089rllMe ot E"rfMdom 

X Coeft:icient.(s) 
Std. Err ot Co.f. 

o7-Jul-94 PCBVDR.WKl 

<l.ll 
0.07 
0.14 
0.19 

0.oe8 

-179 
172 

14.10 
3.47 
0.27 

5 
3 



AlIlpnipod eDT 
l1Or:.ali ty (mqlkq) 

(y) (X) 

76 0.051 
a 0.0069 

64 0.0203 
29 0.0285 
10 0.0066 

Reqraaaion output~ 
Constant 
Std Err ot r Eat 
R Squared 
No. ot Obaarvationa 
Deqr .. a ot E"reedca 

X Coet!1eient(a) 
Std Err at Co.t. 

07-Jul-94 ODTVAK.WKl 

1491 
589 

2.01 
21.65 
0.68 

5 
3 



Amphipocl PCB 
Mortality ('"9"/kq) 

(y) (X) 

76 
a 

64 
29 
10 

Const.ant 
std Err of Y Est 
R squared. 
No. of Obs~tions 
ceqr... of Freedaa 

x Coettlci.nt(8) 
Std Err of Co.!. 

0.33 
0.07 
0.14 
0.19 

O.OBB 

257 
109 

-6.20 
<2.6B 
0.65 

5 
3 



Daphn,d TPH 
Survival 

(yl 
80 

100 
80 
60 

100 

(mg/kg) 
(xl 

1450 
170 
550 
717 
23.3 

Regression Output: 
Constant 
Std Err 01 Y Est 
R Squared 
No. 01 Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err 01 Coal. 

07-Jul-iU 

-0.02 
0.01 

94.26 
15.60 
0.35 

5 
3 

'phvds.wkl 



Daphnid TPH 
Reprod. (mg/kg) 

(y) (xl 
12 "1450 
17 170 

9 550 
8 717 

11 23.3 

Regression Output: 
Constant 
SId Err of Y Est 
R Squared 
No. 01 Observations 
Degrees of Freedom 

X Coefficient(s) 
SId Err of Coef. 

07-JuI-94 

-0.0016 
0.0035 

12.30 
3.92 
0.06 

5 
3 

tphvdr.wk.l 



Amphipod TPH 
Mortality (mg/kg) 

(y) (x) 
~) 76 1450 

0 170 '-64 __ 550 3 
29 717 If 
10 23.3 S--

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. 01 Obsarvations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Caal. 

07-Iul-!14 

0.05 
0.02 

6.92 
20.95 

0.70 
5 
3 

tphvarn.wkl 



Daphnid TOC 
Survival 

(y) 

Constant 

eo 
100 

(mg/kg) 
(x) , 

17100 
6410 

80 13900 
60 97600 

100 3970 

Regression Output: 

Std Err of Y Est 
R Squared 
No, of Observations 
Degrees of Freedom 

X Coefficient(s) 
Sid Err of Coel. 

07-1ul-94 

-0,0004 
0,000l 

94,30 
9,44 
0,76 

5 
3 



Daphmd TOC 
Reprod. (mg/kg) 

(y) (x) 
12 17100 
17 6410 

9 13900 
8 97600 

11 3970 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coet. 

07-Jul-94 

-0.0001 
0.00004 

12.64 
3.30 
0.34 

5 
3 

tocvdr.wkl 



Amphipod TOC 
Mortality 

(y) 
76 
o 

(mg/kg) 
(x) . 

17100 
6410 

64 13900 
29 97600 
10 3970 

I 

I Constant 
Regression Output: 

SId Err of Y Est 
R Squared 

. No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

07-101-94 

0.000014 
0.000486 

35.42 
38.31 

0.0003 
5 
3 

tocvam.wkl 



Daphnid 
Survival 

(y) 
80 

100 
80 
60 

100 

Aluminum 
(mg/kg) 
()!:) 

1210 
693 

1970 
11000 

366 

Regression Output: 
Constant 
Std Err 01 Y Est 
R Squared 
No. of Observa~ons 
Degrees 01 Freedom 

X Coefficienl(s) 
SId Err 01 Coel. 

12-Sep-94 

-0.003 
0.001 

93.83 
9.69 
0.75 

5 
3 

alvds.wkl 



Daphnid Aluminum 
Reprod. (mg/kg) 

(y) (x) . 
12 1210 
17 693 

9 1970 
8 11000 

11 366 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

12-Sep-94 

-0.0005 
0.0004 

12.83 
3.24 
0.36 

5 
3 

a(vdr.wkl 



Amphipod 
Mortality 

(y) 
76 
o 

Aluminum 
(m9/kg) 
(x) . 

1210 
693 

64 1970 
29 11000 
10 366 

Regression Output: 
Constant 
Std Err 01 Y Est 
R Squared 
No. 01 Observations 
Degrees 01 Freedom 

X Coefficient(s) 
SId Err 01 Coel. 

12-Sep-94 

-0.00006 
0.004 

35.98 
38.32 

0.00007 
5 
3 

alvam.wkl 



Daphnid 
Survival 

(y) 

Constant 

80 

Barium 
(mg/kg) 
(x) . 

7.2 
100 4.7 

80 11.2 
60 55.4 

100 3 

Regression Output: 

Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coet. 

lZ-Sep-94 

-0.66 
0.22 

94.70 
9.65 
0.75 

5 
3 

bavds.wkl 



Daphnid Barium 
Reprod. (mg/kg) 

(y) (x) . 
12 7.2 
17 4.7 

9 11.2 
8 55.4 

11 3 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficienl(s) 
SId Err of Coet. 

12-Sep-94 

-0.10 
0.07 

12.95 
3.24 
0.36 

5 
3 

bavdr.wkl 



Amphipod Barium 
Mortality (mg/kg) 

(y) (x) . 
76 7.2 

0 4.7 
64 11.2 
29 55.4 
10 3 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coet. 

lZ-Sep-94 

-0.009 
0.87 

35.94 
38.32 

0.00003 
5 
3 

bavam.wkl 



Daphnid 
Survival 

(y) 
80 

100 
80 
60 

100 

Vanadium 
(mg/kg) 
(x) . 

1.6 
1.5 
3.5 
9.3 
1.2 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coet. 

\2-Sep-94 

-4.31 
1.36 

98.74 
9.25 
0.77 

5 
3 

-vnvds.wkl 



Daphnid Vanadium 
Reprod. (mg/kg) 

(y) (x) . 
12 1.6 
17 1.5 

9 3.5 
8 9.3 

11 1.2 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coel. 

12-Sep-94 

-0.67 
0.45 

13.69 
3.07 
0.42 

5 
3 

vnvdr.wkl 



Amphipod 
Mortality 

(y) 

Vanadium 
(mg/kg) 
(x) 

76 
a 

64 
29 
10 

1.6 
1.5 
3.5 
9.3 
1.2 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coel. 

12-Sep-94 

0.33 
5.62 

34.69 
38.30 

0.0011 
5 
3 

Vllvam.wkl 



I Lettuce seed TPH 
Germination (mg/kg) 

(y) (x) 
88 51 
22' 280001-
92 17 
89 51 
90 260 
79 ' 2B 
91 54 
92 44 
83 170 
94 605 
93 3B 
84 390 
92 13 

. 91 33 
83 29 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
Nc. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coet. 

07-1"1-94 

-0.00239 
0.00017 

8B.94 
4.64 
0.94 

15 
13 

tphY!ig.wk 



I Lettuce seed TPH 
Germination (mg/kg) 

(y) (xl 
88 51 
92 17 
89 51 
90 260 
79 • 28 
91 54 
92 44 
83 170 
94 605 
93 38 
84 390 
92 13 
91 33 

"83 29 

Regression Output: 
Constant 
Std Err 01 Y Est 
R Squared 
No. 01 Observations 
Degrees of Freedom 

X Coetficient(s) 
Std Err 01 Coel. 

07-Jur-~ 

0.00247 
0.00749 

88.33 

4.75 
0.01 

14 

12 



,. , 

Lettuce Seed Aroclor-1260 

Germination (mg/kg) 

(y) (xl 
86 0.11 
22 • 2.2 \i' 

92 0.037 
89 0.39 
90 0.66 
79· 0.41 
91 0.067 
92 0.019 
63 0.02 
94 0.0465 
93 0.026 
84 0.056 
92 0.022 
91 0.021 
83 0.025 

Regression Output: 

Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(sl 
Std Err of Coel. 

07-Jul-94 

-29.17042143 
3.2094685964 

92.24 
6.80 
0.8e 

15 
13 

pcbw!!-wkl 



, Lettuce Seed Arocior-1260 
Germination (mg/kg) 

(y) (x) 
88 0.11 
92 0.037 
89 0,39 
90 0,66 
79 • 0.41 
91 0.087 
92 0,019 
83 0.02 
94 0,0485 
93 0.026 
84 0,058 
92 0.022 
91 0.021 
83 0,025 

Regression Output: 
Constant 89~ 

Std Err at Y Est 4.65 
R Squared 0.05 
No. of Observations 1~ 

Degrees of Freedom 12 

X Coetticient(s) - 5.0586464589 
Std Err of Coet. 6.4635575275 

07-]ul-~ pcbvsg.wkl 



Lettuce. Seed 
Germination 

(y) 
8S 
22 • 
92 
89 
90 
79 • 
91 
92 
83 
94 
93 
84 
92 
91 

. 83 

Lead 
(mg/kg) 

(x) 
7.6 
9.5 

10.6 
47.4 
18.2 
8S.9 

87 
34.1 

7.7 
87.65 

11.6 
36.3 

6.3 
40.7 

45.05 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coel. 

07-101-94 

0.11 
0.16 

80.17 
18.09 

0.04 
15 
13 

pb"'g.wkl 



Worm Weight TPH 
Change (mg/kg) 

(y) (x) 
-6.21 51 

1.98 17 
-6.77 51 
10.83 260 
-1.58 28 

6.25 54 
-3.31 44 
-5.67 170 

0.57 605 
B.13 38 

-1.77 390 
3.46 13 
3.85 33 

11.05 29 

Sample CF5-SS-4 deleted b/c worm wl not availabl 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coel. 

07-1ul-94 

-0.002 
0.010 

1.75 
6.30 

0.004 
14 
12 

tphvww.wlcl 



Worm Weight 
Change 

(y) 
-6.21 

1.98 
-6.77 
10.83 
-1.58 

6.25 
-3.31 
-5.67 

0.57 
8.13 

-1.77 
3.46 
3.85 

11.05 

Arootor -1 260 
(mgJkg) 

(x) 
0.11 

0.037 
0.39 
0.66 
0.41 

0.087 
0.019 

0.02 
0.0465 

0.026 
0.058 
0.022 
0.021 
0.025 

CF5-SS-4 deleted blc worm wt not available 

Constant 
SId Err of Y Est 
R Squared 

Regression Output: 

No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coel. 

07-Jol-94 

2.53 
8.73 

1.14 
6.29 
0.01 

14 
12 



Worm Weight 
Change 

(y) 
-6.21 

1.9S 

Lead 
(mg/kg) 
. (x) 

7.6 
, 0.6 

-6.77· 47.4 
10.83 1S.2 
-1.58 BS.9 

6.25 87 
-3.31 34.1 
-5.67 7.7 

0.57 B7.65 
B.13 11.6 

-1.77 36.3 
3.46 6.3 
3.B5 40.7 

11.05 45.05 

CF5-SS-4 deleted b/c worm wi. not available 

Regression Output 
Constant 
Std Err of Y Est 
R Squared 
No. 01 Observa~ons 
Degrees 01 Freedom 

X Coefficient(s) 
Std Err 01 Coel. 

07-1ul-94 

0.01 
0.06 

1.2B 
6.31 

O.OOOS 
14 
12 
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Worm Weight 
Change 

(y) 

Constant 

11.67 
2.79 
30.9 
0.77 
5.96 
28.1 

-4.19 

Std Err of Y Est 
R Squared 

lead 
(mg/kg) 

(x) 
2.4 
5.8 
6.4 

111.8 
11.2 

10.7 
7.3 

Regression Output: 

No. of Observations 
Degrees of Freedom 

X Coefllclenl(s) 
Sid Err of Cout. 
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-0.33 
1.32 
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14.85 
0.01 

7 
5 
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Worm Weight 
Change 

(y) 
11.67 

2.79 
30.9 
0.77 
5.96 
2B.l 
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. TPH 
(mg/kg) 

(x) 
17 

170 
210 

10 
20 
15 

100 

Regression Output: 
Constant 
Std Err of Y Est 
A Squared 
No. of Observations 
Degrees of Freedom 

X Coefflclent(s) 
Std Err 01 Coel. 

07-1ul-94 
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14.63 
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lettuce Seed 
Germination 

(y) 
87 
93 
59· 
69· 
94 
88 
93 

lead 
(mg/kg) 

(x) 
2.4 
5.8 
8.4 

18.8 
8.2 

10.7 
7.3 

Regression Output: 
Constant 
Std Err 01 Y Est 
R Squared 
No. 01 Observations 
Degrees 01 Freedom 

X Coefflclent(5) 
Std Err 01 Coel. 

)ul-94 

-1.12 
1.24 

92.18 
13.98 

0.14 
7 
5 
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Regression OU!put: 
Constant 
Std Err 01 Y Est 
R Squared 
No. 01 Observations 
Degrees 01 Freedom 

X Coefflcient(s) 
Std Err 01 Coel. 

07-Jul-94 

-0.05 
0.07 

87.47 
14.22 

0.11 
7 
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PRECISION, ACCURACY, REPRESENTATIVENESS, COMPARABILITY, 
COMPLETENESS SUMMARY REPORT 

OPERABLE UNIT TWO 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 

1.0 INTRODUCTION 

A Remedial Investigation (RI) was conducted at Operable Unit (OU) 2 on the Naval Air 
Station Cecil Field. This part of the RI included the collection and analyses of 381 
environmental and quality control (QC) samples. Environmental samples were analyzed for 
volatile organic compounds (VOC), semivolatile organic compounds (SVOC), pesticide and 
polychlorinated biphenyls, and metals. These samples were analyzed in accordance with 
EPA's contract laboratory program 1990 statement of work. The analytical data were 
evaluated for quality assurance and quality control (QAlQC) based on the following U.S. 
Environmental Protection Agency (USEPA) guidance documents: National Functional 
Guidelines for Organic Data Review, June 1991 and the Laboratory Data Validation 
Functional Guidelines for Evaluating Inorganics Analyses, July 1988 (functional guidelines). 

Wadsworth/Alert Laboratories of Canton, Ohio performed 40,736 water, soil, sediment, and 
quality control chemical analyses. The samples were grouped into sample delivery groups 
(SOGs) of up to 20 field samples received by the laboratory over a period of up to 14 
calendar days. The environmental samples are associated with QAlQC samples designed to 
document the data quality of the entire SOG or a sub-group of samples within an SOG. 
Table I-I is a cross reference table listing each OU-2 sample, its associated SOG, and the 
laboratory that performed the analysis. 

This report summarizes the QAlQC evaluation of the data according to precision, accuracy, 
representativeness, completeness, and comparability (P ARCC) relative to the project data 
quality objectives (DQOs). This report provides a quantitative and qualitative assessment of 
the data and identifies potential sources of error, uncertainty, and bias that may affect the 
overall usability. 

The PARCC summary report evaluates and summarizes the results of QAlQC data validation 
for the entire sampling program. Each analytical fraction has a separate section for each of 
the P ARCC criteria. These sections interpret specific QC deviations and their effects on both 
individual data points and the analyses as a whole. Variances from standard analytical 
methods are given in Section 6. Section 7 presents a summary of the P ARCC criteria by 
comparing quantitative parameters with acceptability criteria defined in the project DQO's. 
Qualitative P ARCC criteria are also summarized in this section. Section 8 displays data QC 
tables summarizing the samples analyzed, all data outside functional guidelines QC criteria, 
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rejected. data, pesticide instumental performance information, and concentrations of metals 
analytes above four times matrix spiking levels. 

Precision and Accuracy of Environmental Data 

Environmental data quality depends on sample collection procedures, analytical methods and 
instrumentation, documentation and sample matrix properties. Both sampling procedures and 
laboratory analysis contain potential sources of uncertainty, error, or bias that affect the 
overall quality of a measurement. Sample errors may result from incomplete equipment 
decontamination, inappropriate sampling techniques, homogenization or non-homogenization 
of samples, improper filtering, and improper preservation. The accuracy of analytical results 
is dependent on selecting appropriate analytical methods, maintaining equipment properly, and 
selecting effective laboratory software. The sample matrix also is an important factor in the 
ability to obtain precise and accurate results. 

Environmental and laboratory QAlQC samples assess the effects of sampling procedures and 
evaluate laboratory derived contaminations, laboratory performance, and matrix effects. 
QAlQC samples include: trip blanks, equipment rinsate blanks, method blanks, laboratory 
control samples (LCSs), surrogate spikes, matrix spike/matrix spike duplicates (MSIMSDs), 
laboratory duplicates, and field duplicates. 

Before conducting the P ARCC evaluation, the analytical data were validated according to the 
functional guidelines for organic and inorganic data review (USEPA, 1991; 1988, 
respectively). Samples not meeting functional guideline acceptance criteria were qualified 
with a flag, an abbreviation indicating a problem with the data. The following are flags used 
in data validation. 

J Estimated The associated numerical value is an estimated quantity. The analyte was 
detected but the reported value may not be accurate or precise. The "J" qualification 
indicates the data fell outside QC limits, but the exceedance was not sufficient to cause 
rejection of the data The "1" qualifier is also applied to sample results that are above 
the method instrument limit (IDL), but are less than the contract required quantitation 
limit (CRQL) for organic compounds or contract required detection limit (CRDL) for 
inorganic compounds. It also designates imprecision in low-level inorganic results. 

R Rejected The data is unusable (the compound or analyte mayor may not be present). 
Use of the "R" qualifier indicates a significant variance from functional guideline 
acceptance criteria. Either resampling or reanalysis is necessary to determine the 
presence or absence of the rej ected analyte. 

U Undetected Analyses were performed for the compound or analyte, but it was not 
detected. The associated numerical value is the CRQL for organic compound analyses 
and the CRDL for inorganic analyses. The "U" designation is also applied to suspected 
blank contaminations. The "U" flag is used to qualify any result detected in an environ-
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mental sample at a concentration less than 10 times the value of the concentration in any 
associated blank.for common laboratory contaminants and less than 5 times the 
concentration in any associated blank for all other analytes. 

UJ EstimatedlUndetected Analyses were performed for the compound or analyte, but it was 
not detected and the sample quantitation or detection limit is an estimated quantity due 
to poor accuracy or precision. This qualification is also used to flag possible false 
negative results in the case where low bias in the analytical system is indicated by low 
surrogate, internal standard, or other spike recovery. 

Once the data are reviewed and qualified according to the functional guidelines, the data set is 
then evaluated using P ARCC criteria. P ARCC criteria provide an evaluation of overall data 
useability. The following is a discussion of PARCC criteria as related to the project DQOs. 

Precision is a measure of the agreement or reproducibility of analytical results under a given 
set of conditions. It is a quantity that cannot be measured directly, but is calculated from 
percent recovery data. Precision is expressed as the relative percent difference (RPD): 

RPD = «01-02)/(1/2 (01+D2))) X 100 

Where D I and D2 are the reported concentrations for sample and duplicate analyses. 
Precision is primarily assessed by calculating an RPD from the percent recoveries of the 
spiked compounds for each sample in the MSIMSD pair. In the absence of an MSIMSD pair, 
two LCSs are spiked and analyzed in each analytical SDG as an alternative means of 
assessing precision. An additional measure of sampling precision was obtained by collecting 
and analyzing field duplicate samples, which were compared using RPD calculations and 
other precision evaluation criteria. 

MS and MSD samples, consisting of split organic samples usually collected in separate 
containers during the field sampling event, are spiked by the laboratory with target analytes 
prior to preparation and analysis. These samples measure the overall efficiency of the 
analytical method in recovering target analytes from an environmental matrix. An LCS is 
similar to an MSIMSD sample in that the LCS is spiked with the same target analytes prior to 
preparation and analysis. However, the LCS is prepared using a controlled interference-free 
matrix instead of a field sample aliquot. Laboratory reagent water is used to prepare aqueous 
LCS. Non-aqueous LCSs are prepared using media approved by the American Society for 
Testing and Materials (ASTM) for their homogeneity. The LCS measures laboratory 
efficiency in recovering target analytes from either a solid or aqueous matrix in the absence of 
matrix interferences. 

In inorganics analysis, one matrix spike sample is analyzed accompanied by an unspiked 
laboratory duplicate. The data reviever compares the reported results of the original analysis 
and the laboratory duplicate, then calculates RPDs, which are used to assess laboratory 
precision. 
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Laboratory and field sampling precision are further evaluated by calculating RPDs for field 
sample duplicate pairs. The sampler collects two field samples at the same location and 
under identically controlled conditions. The laboratory then analyzes the samples under 
identical conditions. With the exception of volatile organic compound (VOC) samples, field 
duplicate sample pairs are homogenized in the field before being placed in separate sample 
containers. VOC field duplicate sample pairs are discrete samples collected at the same time. 

Possible causes of poor precision include sample heterogeneity, improper sample collection or 
handling, inconsistent sample preparation, and improper instrument use. Field duplicate RPDs 
are evaluated only when a compound is detected above the CRQL or CRDL, resulting in 
fewer RPD data pairs available for evaluation as compared to spike samples such as LCS or 
MSIMSD. The information obtained from field duplicate samples is of substantial value 
because the samples may not be affected by problems in the analytical system associated with 
the spiking of a sample matrix (particularly solid matrices). 

An RPD outside the numerical QC limit in either MSIMSD samples or LCS duplicates 
indicates imprecision. Imprecision is the variance in the consistency with which the 
laboratory arrives at a particular reported result. Thus, the actual analyte concentration may 
be higher or lower than the reported result. 

Accuracy is a measure of the agreement of an experimental determination and the true value 
of the parameter being measured. It is used to identify bias in a given measurement system. 
Recoveries outside acceptable QC limits may be caused by factors such as instrumentation, 
analyst error, or matrix interference. Accuracy is assessed through the analysis of MS, MSD, 
LCS, and samples containing surrogate spikes. Surrogate spikes are either isotopically labeled 
compounds or compounds that are not typically detected in the samples. Surrogate spikes are 
added to every blank, environmental sample, MS/MSD, and standard, for VOC, semivolatile 
organics (SVOC), pesticide, and polychlorinated biphenyl (PCB) analyses. Accuracy of 
inorganic analyses is determined using the percent recoveries of MS and LCS analyses alone. 

Percent recovery (%R) is calculated using the following equation: 

where 

%R = «A-B)/C) x 100 

A = measured concentration in the spiked sample, 
B = measured concentration of the spike compound in the unspiked sample, and 
C ~ concentration of the spike. 

The percent recovery of each analyte spiked in MSIMSD samples, LCS samples, and 
surrogate compounds added to environmental samples is compared with the acceptance 
criteria specified by the functional guidelines (USEPA, 1991; 1988, respectively). Spike 
recoveries outside the acceptable QC accuracy limits provide an indication of bias, where the 
reported data may overestimate or underestimate the actual concentration of compounds 
detected or quantitation limits reported for environmental samples. 
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Representativeness is a qualitative parameter that expresses the degree to which the sample 
data are characteristic. of a population. It is evaluated by reviewing the QC results of blank 
samples. Positive detections of compounds in the blank samples identify compounds that may 
have been introduced into the samples during sample collection, transport, preparation, or 
analysis. 

The QAlQC blanks collected and analyzed for organic analysis are: method blanks, equipment 
rinsate blanks, and trip blanks. A method blank is a laboratory grade water or solid matrix 
that contains the method reagents and has undergone the same preparation and analysis as the 
environmental samples. The method blank provides a measure of the combined contamina
tion derived from the laboratory source water, glassware, instruments, reagents, and sample 
preparation steps. Method blanks are prepared for each sample of a similar matrix extracted 
by a similar method at a similar concentration leveL 

Equipment ·rinsate blanks consist of analyte-free water poured over or through the sample 
collection equipment. The water is collected in a sample container for laboratory analysis. 
These blanks are collected after the sampling equipment is decontaminated, and measure 
efficiency of the decontamination procedure. Equipment rinsate blanks were collected and 
analyzed for all target analytes. 

Trip blanks are blanks used to identify possible volatile organics contamination introduced 
into the sample during transport. A trip blank is a sample bottle filled in the laboratory with 
reagent-grade water and preserved to a pH less than 2 with hydrochloric acid. It is 
transported to the site, stored with the sample containers, and returned unopened to the 
laboratory for analysis. Trip blanks were included in each cooler containing VOC samples. 

In inorganics analysis, equipment or rinsate blanks, preparation blanks, and initial and 
continuing calibration blanks measure analyte artifacts and baseline shift. A preparation blank 
is a laboratory grade water or solid matrix that contains all the reagents and is carried through 
the sample preparation process. A preparation blank is prepared and analyzed with each 
inorganic SDG preparation assess contamination from laboratory reagents, glassware, source 
water, and preparation procedures. 

Initial and Continuing calibration blanks consist of acidified laboratory grade water that is 
injected at the beginning and at a regular frequency during each 12 - hour sample analysis 
run. These blanks estimate residual contaminants from the previous sample or standards 
analysis and measure baseline shifts that commonly occur in emission and absorption 
spectroscopies. 

Contaminants found in both the environmental sample and a blank sample are assumed to be 
laboratory artifacts if the concentaration in the environmental samle is less than 5 times the 
blank value for regular target analytes or 10 times the blank value common laboratory 
contaminants. 
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Comparability is a qualitative expression of the confidence with which one data set may be compared to another. It provides an assessment of the equivalence of the analytical results to data obtained from other analyses. It is important that data sets be comparable if they are 
used in conjunction with other data sets. The factors affecting comparability include the following: sample collection and handling techniques, matrix type, and analytical method. If these aspects of sampling and analysis are carried out according to standard analytical 
procedures, the data are considered comparable. Comparability is also dependent upon other PARCC criteria, because only when precision, accuracy, and representativeness are known can data sets be compared with confidence. 

Completeness is defined as the percentage of acceptable measurements compared to the total 
number of measurements made. Completeness is evaluated to determine if an acceptable 
amount of useable data were obtained so that a valid scientific site assessment can be 
completed. Completeness equals the total number of analytes for each fraction minus the total number of rejected analytes divided by the total number of analytes multiplied by 100. 
As specified in the project DQOs, the goal for completeness for target analytes in each 
analytical fraction is 96 percent. 

Percent completeness is calculated using the following equation: 

%C = «T - R)rr) x 100 

% C = percent completeness, 
where T = total number of analytes, and 

R = total number of rejected analytes. 

The following sections present a review of QC data for each analytical method. 



2.0 VOLATILE ORGANIC COMPOUNDS 

A total of 275 samples were analyzed for VOCs. The samples were divided into 16 separate 
SDGs. This chapter discusses the QAlQC supporting documentation as defined by the 
PARCC criteria and evaluated based on the DQOs. 

2.1 Precision 

MSIMSD and field duplicate samples were used to assess precision. MSIMSD samples were 
analyzed in all SDGs except W AOI2. Both water and soil MSIMSDs were analyzed in SDG 
WA009. Only soiVsediment MSIMSDs were analyzed in SDGs W A003, WA005, WA006, 
WA007, WA008, WAOI6, WAOI7, WA018 and WA019 as the SDGs consisted of soil 
samples only. Only water MSIMSDs were analyzed in SDGs WAOI0, WAOll, WA013, 
WAOI4, and WA015 as the SDGs consisted of water samples only. 

SDGs WA005, WA007, WA009, WAOI0, WA01l, WA013, WAOI4, WAOI5, WAOI6, 
WAOI7, WAOI8, and WA019 contained field sample duplicate pairs, which provided an 
additional measure of precision. SDGs W A003, WA006, WA008, and WA012 did not 
contain field sample duplicate pairs. SDGs with duplicate sample pairs were evaluated for 
precision with the understanding that these results may not be representative of concentrations 
found in the other samples within the SDG. 

2.1.1 MSIMSD Samples 

The functional guidelines establishes RPD QC limits for MSIMSD samples as follows: 

Compound Soil RPD Water RPD 

1,I-Dichloroethene 22 14 
Trichloroethene 24 14 
Benzene 21 11 
Toluene 21 13 
Chlorobenzene 21 13 

Non-compiant MSIMSD results for all SDGs and analytical fractions are presented in Table 
2-1. The only VOC RPD exceedances noted were the following: 

SDGNo. 

WA01l 

WA014 

Compound 

Toluene 
Benzene 
Toluene 

Matrix 

Water 
Water 
Water 
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92 
21 
22 

RPD Limit 

13 
11 
13 



SDGNo. Compound Matrix RPD Limit 

WA014 Benzene Water 12 II 

These results represent a moderate lack of precision in the positive results for the water samples in the two SDGs. Because precision is directly proportional to the reported result, positive results are affected more than negative results. 

2.1.2 Duplicate Samples 

Duplicate sample pairs were analyzed with SDGs W A005, W A007, WA009, WAO 16, 
WAOI7, WAOOI8, and WAOII for soil only. SDGs WA010, WAOII, WA013, WAOI4, and WA015 were analyzed for water duplicates only. SDGs WA003, WA006, WA008, and 
W AO 12 contained no field duplicate samples. The duplicate sample results are presented in Table 2-2. Precision calculations were performed on analytes that exceeded CRQL in both the sample and duplicate. The following compounds were detected in the field duplicates outside functional guideline limits: 

SDGNo. 

WA005 

WA016 

Duplicate Nos. 

CF5BRIOSO/ . 
CF5BRIOSODUP 

CF17SS3/ 
CF17SS3D 

Compound 

Trichloroethene 
Toluene 
Ethylbenzene 
Xylene (total) 
2-Butanone 
Toluene 

RPD (ug/kg) 

200 
200 
200 
164 
67 
86 

The RPDs for the two field duplicate pairs did not meet the 60 percent RPD limit for soil samples for results above the CRQL. Positive results in SDG W A005 are considered highly imprecise. Positive results in SDG WA016 are considered moderately imprecise. These were the only exceedances in the 12 SDGs containing field duplicates. There were few positive results detected in the field duplicate pairs. 

2.1.3 Conclusion 

The MS/MSD analytical results, which were largely (96.5 percent) compliant with functional guideline QC criteria, indicate an acceptable level of sample collection and analytical 
precision was attained. The information provided by the field duplicate samples is limited because few calculable RPDs were available. If a precision problem exists with negative results, it is confined to the concentration range at or below the IDL, and is generally below the concentration rang~ of concern to the data user. It is essential for negative results to be carefully evaluated for low biases. Low biases can result in an analyte being present in the sample and not being detected (false negatives). 
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2.2 Accuracy 

The percent recovery results of MSIMSDs and surrogate spikes are used to assess accuracy. 
MSIMSD recovery results are presented in Table 2-1. As previously stated, SDG W A009 
included MSIMSD samples for water, and soil matrices. Only soil MSIMSDs were analyzed 
in SDGs WA003, WA005, WA006, WA007, WAOOS, WAOI6, WAOl7, WAOIS, and 
WAOI9. Only water MSIMSDs were analyzed in SDGs WAOIO, WAOlI, WA013, WAOl4, 
and WAOI5. SDG WAOl2 did not contain MSIMSD samples. Assessment of accuracy was 
made by calculating the percent recoveries of the five spiking compounds: l,l·dichloro· 
ethene, trichloroethene, benzene, toluene, and chlorobenzene. 

2.2.1 MSIMSD Samples 

All %R values for the MSIMSD samples met functional guidelines recovery criteria in the 14 
SDGs with the exception of SOG WAOl1. The %Rs of toluene in SDG WAOlI were 72 % 
and 192 % in spiked samples CF5MW30SMS and CF5MW30SMSD, respectively, which 
were outside the 75 to 125 percent QC limits. The two QC deviations do not represent a 
problem with accuracy, but rather precision, which was previously discussed. 

2.2.2 Surrogate Spikes 

Three surrogate compounds were added by the laboratory to each environmental QAJQC 
sample submitted for VOC analysis. The VOC surrogate spike compounds were bromo
fluorobenzene, 1,2-dichloroethane·d4, and toluene-d8. Bromofluorobenzene is not a target 
compound and 1,2-dichloroethane-d4 and toluene-dS are isotopically labeled target 
compounds. The use of these compounds as surrogates enables the laboratory to separate the 
surrogates from compounds of interest and to accurately calculate recoveries. Surrogate spike 
recoveries for VOC analyses were compared to the QC criteria in the USEPA functional 
guidelines, as follows: 

Surrogate 

Toluene-d8 
Bromofluorobenzene 
1,2-Dichloroethane-d4 

Solid Matrix (percent) 

84-138 
59-1I3 
70-121 

Aqueous Matrix (percent) 

88-1I0 
86-1I5 
76-1I4 

Of the 966 surrogate percent recoveries evaluated, only two were outside the QC limits. 
These results do not suggest an analytical trend detrimental to accuracy. 

2.2.3 Initial and Continuing Calibration 

Initial and continuing calibration results provide another means of evaluating accuracy within 
a particular SOG. Relative response factor (RRF), percent relative standard deviation 
(%RSO), and percent difference (%0) are the three major parameters used to measure the 
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effectiveness of instrument calibration. RRF is a measure of the relative spectral response of 
an analyte compared to its internal standard. %RSD is an expression of the linearity of 
instrument response. %D is a comparison of a continuing calibration instrumental response 
with its initial response. The most critical of the three calibration parameters, RRF, has the 
potential to affect data accuracy across an SDG when it is outside acceptable QC limits. 
%RSD and %D exceedances suggest more routine instrumental anomalies, which typically 
affect only samples with positive results for the compounds with exceeded %RSDs or %Ds 
and were run within the particular analytical window in which the exceedances occurred. 

There were RRF exceedances for 2-hexanone in SDGs WA003, WA005, WA006, WA009, 
WAOIO, WAOll, WAOI2, WA013, WAOI4, and WAOl5 (Table 2-3). Twenty-four RRFs 
were below the 0.050 QC limit in these 10 SDGs. There were exceedances for 4-methyl-2-
pentanone in SDGs WAOll, WAOI2, WA013, and WAOI4. Five RRFs were below the 0.050 
QC limit in these four SDGs. 2-Hexanone and 4-metyhyl-2-pentanone in these SDG's are 
biased very low. All negative results for these compounds in the affected calibration runs 
were rejected by the validator. Positive results were flagged as estimated. Negative results 
for these compounds in the affected samples may be false negatives. Positive results are 
likely much higher than reported. These results represent a significant systematic analytical 
problem. 

There were %RSDs or %Ds outside functional guidelines criteria in all 16 SDGs. The %RSD 
and %D QC limits exceedances and the samples and target analytes affected by these 
exceedances are given in Table 2-3. The %RSD and %D exceedances may create a bias in 
the data relative to the other calibration information generated, but it is not evident that an 
absolute quantifiable bias exists in the data. The data user should, for this reason, regard the 
qualified results as imprecise rather than inaccurate. The %RSDs and %Ds that exceeded the 
QC criteria do not suggest any systematic analytical problems with either accuracy or 
precision. 

2.2.4 Conclusion 

The QA/QC data suggest a high level of accuracy was attained in the analyses, except for some 
analyses of the compounds 2-hexanone and 4-methyl-2-pentanone. The MS/MSD and surrogate 
recovery data suggest that matrix interferences had a minimal effect on accuracy. Interferences 
were not observed. The low RRFs for 2-hexanone and 4-methyl-2-pentanone indicate in a 
significant low bias for these compounds in the 10 SDGs with low RRF's. 

2.3 Representativeness 

Method blanks, equipment or rinsate blanks and trip blanks were collected and analyzed for 
VOCs to evaluate representativeness. The results of the QA/QC blank analyses are presented 
in Table 2-4. Methylene chloride, acetone, 2-butanone, 2-hexanone, and 1,1,1-trichloroethane 
were detected in the various QA/QC blanks. The highest detected concentration for an 
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individual target analyte in imy of the three types of QAlQC blanks was used for data 
qualification, 

If contaminants were detected in a blank, corrective actions were made for the chemical 
analytical data during data validation, The corrective action consisted of amending the 
laboratory reported results for organic analytes based on the following criteria. The validation 
qualifier codes used in the blank summary tables are described below, 

CROL Validation Oualifier If a sample result for the blank contaminant was 
less than the CRQL and less than 5 times the blank value for regular target 
compounds or 10 times the blank value for common laboratory contaminants 
(the blank action level), the sample result was rejected and amended as non
detected at the CRQL for the target compound. 

U Validation Oualifier If a sample result for the blank contaminant was 
greater than the sample CRQL and less than the blank action level, the 
sample result for the blank contaminant was amended as a negative at the 
concentration reported in the sample results, 

No Action (NA) If a sample result for the blank contaminant was greater than 
the blank action level, the result was not amended. 

The following presents a description of VOCs detected in method blanks, equipment rinsate 
blanks, and trip blanks. Corrective actions made for target analytes detected in the environ
mental samples are described by SDG in Table 2-4, 

2.3.1 Method Blanks 

Method blank samples were analyzed with each SDG that was analyzed for VOCs to identify 
target compounds that may have been introduced through the sample preparation and analytical 
instrumentation. Acetone was detected in method blanks for SDGs W A003, W A006, W A007, 
WA008, WA009, WAOll, WA012, WAOI6, WA017, and WA018 at a concentration range 
between 2 ug/kg and 20 ug/kg. Methylene chloride was detected in method blanks for SDGs 
WA006, WA008, and WAOl8 at a concentration range between 2 uglkg and 250 ug/kg. 
2-Butanone was detected in method blanks for SDGs WA006, W A008, W AOI7, and W AO 18 
at a concentration range between 3 ug/kg and 11 uglkg. 2-Hexanone was detected in a method 
blank for SDG W A008 at a concentration of 2 ug/kg. 1,1,1-Trichloroethane was detected in a 
method blank for SDG WAOl6 at a concentration of 310 ug/kg. 

2.3.2 Equipment Rinsate Blanks 

Equipment or rinsate blank samples are used to evaluate target analytes that may have been 
introduced by the sampling equipment or laboratory handling of the samples, Acetone was 
detected in rinsate blanks for SDGs WA012, WAOI5, and WAOl7 at concentrations between 
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2 ugIL and 30 ugIL, Methylene chloride was detected in the equipment rinsate blank for SDG 
W A003 at a concentration of I ugIL. 

2.3.3 Trip Blanks 

Trip blanks were placed in each cooler containing field VOC water or soil samples, Trip 
blanks are QA/QC samples used to identify possible sampling artifacts originating from 
storage, shipping, or site conditions, Acetone was detected in the trip blanks for SDGs 
WA005, WA006, WAOOS, WAOll, WADIS, and WA016 at a concentration range between 
I ugIL and 9 ug/L, 

2.3.4 Conclusion 

The target analytes detected in the QA/QC blanks routinely occur at comparable concentrations 
in laboratory analysis, The analytical results are considered to be representative. The 
application of the blank qualification rule does have implications on the completeness of the 
analytical data, however, which is discussed below. 

2.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the 
method detection limits attained were below the contract required quantitation limits, The 
comparability of the data is regarded as acceptable, Some samples were qualified due to low
level blank contamination (as discussed in Section 2,3), which raised the effective detection 
limits for the suspected blank contaminants in those samples. 

2.5 Completeness 

The completeness level attained for project volatile organic field samples was 99,5 percent. 
This percentage was calculated as the total number of accepted data points divided by the total 
number of samples collected multiplied by 100, There were 109 data points rejected due to 
QC limits exceedances. These rejections are given in Table 2-5. Other data were qualified as 
"estimated" for various reasons. The remaining data were found to be acceptable. 

Another type of data qualification affecting data completeness is the application of functional 
guidelines blank validation rules. When samples are qualified due to contamination in an 
associated blank, a "5 times" or "10 times" action limit is set such that sample results below 
the action limit are flagged as "undetected" for the particular compound in question, This 
flagging procedure effectively rejects the concentration range between zero and the initial 
reported result, which becomes the new detection limit. It is possible that the levels of blank 
contamination detected could eliminate data in a necessary concentration range in some 
instances, In these cases, more data are needed to verify the existence of the compound in 
question at the site below the revised detection limit. 
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3.0 SEMIVOLATILE ORGANIC COMPOUNDS 

A total of 244 water and soil samples were analyzed for SVOCs. The samples were divided 
into 16 separate SDGs. This chapter discusses the QC supporting documentation as defined by 
the PARCC criteria and evaluated based on the DQOs. 

3.1 Precision 

MSIMSD and field duplicate samples were used to assess precision. MSIMSD samples were 
analyzed in all SDGs except WAOI2. Only soil MSIMSDs were analyzed in SDGs W A003, 
WA005, WA006, WA007, WAOOS, WA009, WAOl6, WA017, WAOIS, and WA019 as the 
SDGs consisted of soil samples only. Only water MSIMSDs were analyzed in SDGs WAOIO, 
WAOll, WA013, WAOl4, and WAOl5 as the SDGs consisted of water samples only. 

Assessment of precision was made by calculating the RPDs of II spiking compounds: phenol, 
2-chlorophenol, 1,4-dichlorobenzene, n-nitroso-di-n-propylamine, 1,2,4-trichlorobenzene, 
4-chloro-3-methylphenol, acenaphthene, 4-nitrophenol, 2,4-dinitrotoluene, pentachlorophenol, 
and pyrene. 

SDGs that contained duplicate sample pairs were evaluated for precision with the understanding 
that results of the duplicate sample pairs may not be representative of concentrations found in 
the other samples within the SDG. 

3.1.1 MSIMSD Samples 

The functional guidelines establish RPD QC criteria for MSIMSD samples as follows: 

Compound Soil RPD Water RPD 

Phenol 35 42 
2-Chlorophenol 50 40 
I, 4-Di chloro benzene 27 28 
n-Nitroso-di-n-propylarnine 38 38 
1,2,4-Trichlorohenzene 23 28 
4-Chloro-3-metbylphenol 33 42 
Acenaphthene 19 31 
4-Nitrophenol 50 50 
2,4-Dinitrotoluene 47 38 
Pentachlorophenol 47 50 
Pyrene 36 31 

MSIMSD analytical results for all SDGs and analyses are presented in Table 2-1. The RPD 
exceedances noted were the following : 
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SDGNo. 

WA005 

WAOOS 
WAOll 

WAOl4 

WAOl6 
WAOIS 

WAOl9 

Compound 

1,2,4-Trichlorobenzene 
Acenaphthene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
Acenaphthene 
4-Nitrophenol 
Pyrene 
4-Nitrophenol 
Acenaphthene 
Pyrene 
1,2,4-Trichlorobenzene 

Matrix 

Soil 
Soil 
Soil 
Soil 

Water 
Water 
Water 
Water 
Soil 
Soil 
Soil 
Soil 

RPD RPD Limit 

33 23 
27 19 
86 33 
23 19 
132 50 
39 31 
76 50 
44 31 
71 50 
25 19 
89 36 
25 23 

The RPD exceedances listed for the soil matrix in W AOOS reveal a problem obtaining precise 
results from samples of this matrix. Three of II MSIMSD RPDs were outside limits, I of 
which was in the acid fraction and 2 in the base-neutral fraction. A moderate lack of precision 
affecting both semivolatile acid and base-neutral fractions in the SDG is indicated. The lack of 
precision is directly proportional to the reported result, such that positive results are affected 
more than negative results and higher positive results are affected more than lower positive 
results. The RPD exceedances in the other six SDGs are considered incidental, not indicating a 
trend in data quality. They do indicate a precision problem in the analysis of the compounds 
listed, however. Positive results for these particular compounds in the affected SDGs are 
considered imprecise. Negative results for 4-nitrophenol in SDG WAOII are also considered 
imprecise due to the high RPD result for this compound. 

3.1.2 Duplicate Sample Pairs 

Duplicate sample pairs were analyzed with SDGs WAOOS, WA007, WA009, WAOI6, WAOI7, 
WAOIS, and WAOl9 for soil matrices, and SDGs WAOIO, WAOll, WA013, WAOI4, and 
WAOIS for water samples only. SDGs WA003, WA006, WAOOS, and WAOl2 contained no 
field duplicate samples. RPD results outside QC limits are presented in Table 2-3. The 
following were the compounds detected in duplicate sample pairs that exceeded QC limits: 

SDGNo Duplicate Nos. Compound Units RPD 

WAOOS CF5BRIOSO/ Acenaphthene ug/kg 200 
CF5BRIOSOD Dibenzofuran ug/kg 200 

Fluorene ug/kg 200 
bis(2-Ethylhexyl)phthalate ug/kg 200 
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SDGNo 
WA007 

WAOI8 

Duplicate Nos. 
CF5BR,9S41 
CF5BR,9S4D 

CF5SS201 
CF5SS20D 

Compound 
Carbazole 
Chrysene 
Benzo(k)fluoranthene 
Indeno( 1 ,2,3 -cd)pyrene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 

Units RPD 
ug/kg 62 
ug/kg 67 
ug/kg 71 
ug/kg 79 
uglkg 88 
ug/kg 61 

There were very high exceedances of the 60 % QC limit for soil in the field duplicate samples 
for SDG W A005. All positive results in this SDG are considered highly imprecise based on 
these results. The RPDs outside limits in SDGs WA007 and WAOIS indicate a problem 
obtaining precise results in the quantitations of the compounds listed. Few positive results were 
detected in the field duplicate pairs. Overall the results suggest acceptable precision. The 
consistency. observed in the non-detect sample results suggests that any lack of precision is less 
than the IDL in the absence of a low bias. 

3.1.3 Conclusion 

Both the MSIMSD and the field duplicate results indicate imprecision in SDG WA005. The 
precision problems with this SDG could be due to sample heterogeneity or improper sample 
collection for this one SDG as other SDG exceedances were slight or non-existent. The 
MSIMSD analytical results for the other SDGs were compliant with functional guidelines QC 
criteria, suggesting acceptable analytical precision was obtained. The low number of detections 
in the samples suggest precision problems are largely confined to the concentration range at or 
below the IDL, which is generally below the concentration range of concern to the dater user. It 
is essential in the case of negative results to carefully evaluate accuracy, particularly low biases, 
which could cause target analytes that are actually present to be reported as false negatives. 

3.2 Accuracy 

The %R, results of MSIMSDs and surrogate spikes are used to assess accuracy. MSIMSD 
recovery results are presented in Table 2-l. As previously stated, SDGs W A003, WA005, 
WA006, WA007, WAOOS, WA009, WAOI6, WAOI7, WAOIS, and WAOI9 included soil only, 
and SDGsWAOIO, WAOll, WA013, WAOI4, and WAOI5 contained water only. SDG WAOI2 
contained no MSIMSDs. Assessment of accuracy was made by calculating the percent 
recoveries of the 11 spiking compounds listed in subsection 3.1.1. 

3.2.1 MSIMSD Samples 

The %R values for the MSIMSD samples listed below exceeded the functional guidelines 
recovery criteria: 
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SDGNo. 

WA005 

WA006 
WAOI0 
WAOll 

WA013 

WA014 
WA015 

WA017 
WA018 
WA019 

Compound 

4-Chloro-3-methylphenol 
4-Nitrophenol 
n-Nitroso-di-n-propylamine 
4-Nitrophenol 
4-Nitrophenol 
Pyrene 
Pentachlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
4-Nitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
2,4-Dinitrotoluene 
Pyrene 
4-Chloro-3 -methylphenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

·These replicates exceeded QC limits. 

Matrix 

Soil 
Soil 
Soil 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

%R Recove[Y 
MSIMSD Limits (%) 

22*/48 41-126 
0*/0* 26-103 

48/40* 41-126 
87*/91* 10-80 
133*/27 10-80 
24*/8* 26-127 

72/111* 9-103 
85/100* 23-97 
7S199* 10-80 
86*/102 26-96 
97/116* 9-103 
109*/49 10-80 
93*/93* 10-80 

102*/104* 24-96 
109*/104* 9-103 
10S*/100* 28-89 

33*/86 3S-142 
96/124* 26-103 
701100* 28-89 
103/121* 17-109 

19S*/14S- 25-142 

Of the 3S2 MSIMSD analyses run in the semivolatile fraction, only 7 (2.0 percent) were below 
QC limits. % R values below QC limits suggest a low bias in the associated data. This low 
bias has the potienial to result in false negative detections of target analytes in the same SDG of 
the same matrix. An extremely low bias was observed for 4-nitrophenol in SDG W AOOS. A 
notable number of exceedances above the QC limits (21) occured in SDGs WAOI0, WAOl1, 
WA013, WAOI4, WAOlS, WAOI7, and WAOI9. A high bias is indicated in the associated data 
for the particular compounds with high recoveries. The high recoveries do not suggest an 
analytical trend. 

3.2.2 Surrolate Spikes 

Eight surrogate compoWlds were added by the laboratory to each environmental and QAlQC 
sample submitted for SVOC analysis. Surrogate spike recoveries for SVOC analyses were 
compared to the QC criteria in the fWlctionai guidelines as follows: 
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Surrogate Solid Matrix (percent) Aqueous Matrix (percent) 

nitrobenzene-dS 23 to 120 35 to 114 
2-fluorobiphenyl 30 to 115 43 to 116 
terphenyl-dl4 18 to 137 33 to 141 
phenol-d6 24 to 113 10 to 94 
2-fluorophenol 25 to 121 21 to 100 
2,4 ,6-tribromophenol 19 to 122 10 to 123 
2-chlorophenol-d4 20 to 130 33 to 110 
1,2-dichlorobenzene-d4 20 to 130 16 to 110 

2-Fluorobiphenyl, terphenyl-dl4, 2-fluorophenol, and 2,4,6-tribromophenol are not target 
compounds; nitrobenzene-d5, phenol-d6, 2-chlorophenol-d4, and 1,2-dichlorobenzene-d4 are 
isotopically labeled target compounds. The use of these compounds as surrogates enables the 
laboratory to separate the surrogates from compounds of interest and to accurately calculate 
recoveries. Of the 2,280 surrogate %Rs evaluated, 149 (6.5 percent) were outside QC limits. 
Surrogate recovery exceedances in SDOs WA005, WAOll, WA013, WAOl4, and WAOl5 
accounted for the majority (96) of that amount. The surrogate results do not suggest an 
analytical trend. 

3.2.3 Initial and Continuil1& Calibration 

The %RSD and %D QC criteria exceedances and the analytes flagged based on those 
exceedances are given in Table 2-3. There were no RRF exceedances in any SDG for any target 
analyte, however, there were %RSDs and %Ds outside functional guidelines QC criteria The 
%RSD and %D QC exceedances create a bias in the data relative to the other calibration 
information generated. It is not evident, however, that an absolute bias in the data exists. The 
data user should, for this reason, regard the qualified results imprecise rather than inaccurate. 
The %RSDs and %Ds that exceeded QC criteria do not suggest any systematic analytical 
problems with either accuracy or precision. 

3.2.4 Conclusion 

The QC data from the MSIMSD results suggest accuracy problems in several SDOs. SDOs 
WA013, WAOIS, and WAOl9 were notably affected by moderately high biases. A strong low 
bias for 4-nitrophenol was indicated in SDG W AOOS. Surrogate spike recoveries and initial and 
continuing calibrations do not indicate any further systematic problems. 

3.3 Representativeness 

Method blanks and equipment rinsate blanks were analyzed for SVOCs to evaluate 
representativeness. These results are presented in Table 2-4. Di-n-butylphthalate, 
bis(2-ethylhexyl)phthalate, di-n-octylphthalate, phenol, 1,2,4-trichlorobenzene, diethy lbutyl
phthalate, and 2-methylphenol were detected at low levels in the various blanks. When more 
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than one contaminated blank was associated with a given sample, only the highest detected 
concentration for an individual target analyte in any associated QC blank was used for 
qualification. . 

If contaminants were detected in a blank, corrective actions were made for the chemical 
analytical data during data validation. The corrective action consisted of amending the 
laboratory reported results for organic analytes based on the following criteria. The validation 
qualifier codes used in the blank summary tables are described below. 

CRQL Validation Qualifier. If a sample result for the blank contaminant was 
less than the CRQL and less than 5 times the blank value for regular target 
compounds or 10 times the blank value for common laboratory contaminants (the 
blank action level), the sample result was rejected and amended as negative at 
the CRQL for the target compound. 

U Validation Qualifier. If a sample result for the blank contaminant was 
greater than the sample CRQL and less than the blank action level, the sample 
result for the blank contaminant was amended as a negative at the concentration 
reported in the sample results. 

No Action (NA) .. If a sample result for the blank contaminant was greater than 
the blank action level, the result was not amended. 

The following presents a description of SVQCs detected in method blanks and equipment or 
rinsate blanks. Corrective actions made for target analytes detected in the environmental 
samples are described for each SDG in Table 2-5. 

3.3.1 Method Blanks 

Method blank samples were analyzed with each SDG to identify compounds that may have been 
introduced through the analytical instrumentation or sample preparation. Di-n-butylphthalate was 
detected in method blanks for SDGs WA003, WAOOS, WA006, WA007, WA008, WA009, 
WAOll, WAO!3, WAOI6, WAOI7, WAOI8, and WAOl9 at concentration ranges between 
20 ug/kg and 260 ug/kg and 0.5 ugIL to 0.7 ugIL. Bis(2-ethyl-hexyl)phthalate was detected in 
method blanks for SDGs WAOll, WAOI2, WAOI5, WAOI8, and WAOl9 at a concentration 
range between 0.5 ug/kg and 66 uglkg. Di-n-octylphthalate was detected at 0.5 ugIL in a 
method blank for SDG WAOI2. 1,2,4-Trichlorobenzene was detected in method blanks for SDGs 
WAOl4 and WAOl5 at 0.6 ugIL. 2-Methylphenol was detected at 2 ugIL in a method blank for 
WAOI4. 

3.3.2 Equipment Rinsate Blanks 

The equipment rinsate blank samples are used to evaluate target analytes that may have been 
introduced by the sampling equipment or laboratory handling of the samples. Di-n-butylphthalate ~ 



was detected in equipment rinsate blanks for SDGs W A003 and WA012 at 0.5 ugIL and 2 ugIL, 
respectively. Bis(2-ethylhexyl)phthalate was detected at 6 ugIL and 3 ugIL in rinsate blanks for 
SDGs WAOl2 and WAOIS, respectively. Phenol was detected at 0.6 ugIL to 2.0 ugIL in rinsate 
blanks for SDGs WA012, WA013, WAOI4, and WAOI6. 2-Methylphenol was detected at 0.7 
ugIL in the rinsate blank for SDG W AO 14. Diethylphthalate was detected at 0.9 ugIL in the 
rinsate blank for SDG WAOIS. 

3.3.3 Conclusion 

The target analytes detected in the QC blanks routinely occur at comparable concentrations in 
laboratory analyses. The analytical results are considered to be representative; however, some of 
the analytical results were qualified (see Table 5-1). The application of blank qualification rules 
affects the completeness of the analytical data. This is discussed in Section 3.5. 

3.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the method 
detection limits attained were below the CRQL. The comparability of the data is regarded as 
acceptable. Some samples were qualified due to low-level blank contamination (as discussed in 
Section 3.5), which raised the effective detection limits for the suspected blank contaminants in 
some samples. 

3.5 Completeness 

The completeness level attained for project SVOC field samples was 97.6 percent, which met the 
96 percent DQO goal. This percentage was calculated as the total number of accepted data 
points divided by the total number of samples collected multiplied by 100. There were 370 data 
points rejected due to QC criteria exceedances. These rejections are given in Table 2-5. Other 
data were qualified as "estimated" for various reasons. The remaining data were found to be 
acceptable. 

The application of functional guidelines blank validation rules also affects data completeness. 
When samples are qualified due to contamination in an associated blank, a "5 times" or "10 
times" action limit is set such that sample results below the action limit are flagged as 
"undetected" for the particular compound in question. This flagging procedure effectively rejects 
the concentration range between zero and the initial reported result, which becomes the new 
detection limit. It is possible that the levels of blank contamination detected could eliminate data 
in a necessary concentration range in some instances. In these cases, more data are needed to 
verify the existence of the compound in question at the site below the revised detection limit. 
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4.0 PESTICIDEIPOLYCHLORINATED BIPHENYL ORGANIC COMPOUNDS 

A total of 235 water, and soil samples were analyzed for pesticides and PCB organic compounds. 
The samples were divided into 16 separate SDGs. This chapter discusses the QC supporting 
documentation as defined by the P ARCC criteria, which are evaluated based on the DQOs. 
Pesticide and PCB column responses are given in table 7-1. 

4.1 Precision 

MSIMSDs and duplicate sample pairs were used to assess precision. MSIMSD samples were 
analyzed in all SDGs except WAOI2. Only soil and sediment MSIMSD samples were analyzed 
in SDGs WA003, WA005, WA006, WA007, WA008, WA009, WAOI6, WAOI7, WAOI8, and 
WAOI9. Only water MSIMSDs were analyzed in SDGs WAOIO, WAOll, WA013, WAOI4, and 
WAOI5. SDGs WA005, WA007, WA009, WAOIO, WAOll, WAOI3, WAOI4, WAOI5, WAOI6, 
WAOl7, WA018, and WA019 contained duplicate sample pairs, which provided an additional 
measure of precision. SDGs with duplicate sample pairs were evaluated for precision with the 
understanding that results of the duplicate sample pairs may not be representative of 
concentrations found in the other samples within the SDG. 

4.1.1 MSIMSD Samples 

The functional guidelines RPD QC criteria for MSIMSD samples are as follows: 

Compound Soil RPD Water RPD 

Gamma-BHC (lindane) 50 15 
Heptachlor 31 20 
Aldrin 43 22 
Dieldrin 38 18 
Endrin 45 21 
4,4-DDT 50 27 

MSIMSD results for all SDGs are presented in Table 2-1. A total of 192 MSIMSD analyses 
were conducted. The following RPD QC exceedances were noted: 

SDGNo. Compound Matrix RPD RPD Limit 

WA007 Heptachlor Soil 37 31 
WAOIO Gamma-BHC Water 21 15 

Heptachlor Water 24 20 
Aldrin Water 49 22 
4,4'-DDT Water 58 27 
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SDGNo. 

WAOl4 
WAOl5 

Compound 

4,4'-DDT 
Gamma-BHC 

Matrix 

Water 
Water 

200 
18 

RPD Limit 

27 
15 

A high level of imprecision is indicated in the water matrix of SDG WAOIO. The RPD 
exceedances in SDGs WA007, WAOI4, and WAOl5 are regarded as random anomalies with no 
appreciable effect on data quality. 

4.1.2 Duplicate Sample Pairs 

Duplicate sample pairs were analyzed in SDGs WA005, WA007, WA009, WAOI6, WAOI7, 
WAOI8, and WAOl9 for the soil matrix, and SDGs WAOIO, WAOll, WA013, WAOI4, and 
WAOl5 for.the water matrix. SDGs WA003, WA006, WAOOS, and WAOl2 contained no field 
duplicate samples. The RPD for aldrin was 117 percent for field duplicates CF5BR9S4 and 
CF5BR9S4D in SDG W A007, which was outside the 60 percent QC criteria limit (Table 2-3). 
The associated aldrin results were rejected due to column percent differences (Table 2-5) and are 
considered unusable. The remaining RPD results represent acceptable precision. The majority of 
duplicate sample pair analytical results were negative. The consistency observed in the negative 
results suggests that any lack of. precision is less than the IDL in magnitude in the absence of a 
low bias. 

4.1.3 Column Percent Differences 

PesticidelPCB analyses are conducted on a dual column gas chromatography system in which 
separate compound quantitations are performed on two different columns. The percent difference 
(%D) is then calculated to assess precision. The equation for %D is: 

%D= 

Where: 

Cili) - ceL) 
C(L) 

x 100 

C(H) = The higher measured concentration on either column 
C(L) = The lower measured concentration 

%Ds approximate the level of precision attained in the quantitations of single analytes. Lower 
%Ds indicate higher precision while higher percent differences indicate lower precision. The 
percent differences for all quantitated compounds are given in Table 7. Column percent 
differences are specific to the particular analyte quantitated and, as such, do not indicate general 
analytical trends. 
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4.1.3 Conclusion 

The MS/MSD results for SDG WAOIO indicated a high level of imprecision in the associated 
samples affecting both negative and positive results. The other RPD deviations indicate 
imprecision in sample results for those particuaIr compounds only. The overall precision attained 
was high. A low number of detections suggest precision problems are largely confined to the 
concentration range at or below the IDL, which is generally below the concentration range of 
concern to the data user. It is essential in the case of negative results to evaluate accuracy, 
particularly low biases, which could result in target analytes that are actually present being 
reported as false negatives. 

4.2 Accuracy 

The percent recovery results of MS/MSDs and surrogate spikes are used to assess accuracy. 
MS/MSD recovery results are presented in Table 2-l. MS/MSD samples were analyzed in all 
SDGs except WAOI2. Only soil MS/MSD samples were analyzed in SDGs WA003, WA005, 
WA006, WA007, WA008, WA009, WAOI6, WAOI7, WAOI8, and WAOI9. Only water 
MS/MSDs were analyzed in SDGs WAOlO, WAOll, WA013, WAOI4, and WAOI5. Assessment 
of accuracy was made by calculating the percent recoveries of the six spiking compounds: alpha
BHC, heptachlor, aldrin, dieldrin, endrin, and 4-4'-DDT. 

4.2.1 MSIMSD Samples 

Of the 192 MS/MSD analyses run, 18 were outside functional guidelines QC criteria. MS/MSD 
results for all SDGs are presented in Table 2-l. The following MS/MSD QC exceedances were 
noted: 

SDGNo. 

WA003 

WAOll 

WA014 
WA017 

Compound 

Gamma-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 
Aldrin 
Dieldrin 
4,4'-DDT 
4,4'-DDT 

Matrix 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Soil 

%R 
MS/MSD OC Limits (percent) 

220/200 56-123 
168/168 40-131 
158/164 40-120 
1701170 52-126 
170/170 56-121 
170/170 38-127 
32/36 40-120 
43/46 52-126 
0/9 38-127 
1lI9 23-134 

All percent recoveries were above the QC criteria for the water MS/MSD in SDG W A003, 
indicating a high bias. This high bias has the potential to result in false positive detections of 
target analytes in the same SDG of the same matrix. Because there were no positive detections 
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in the water samples, no false positives could exist. The effect of high bias on negative results is 
that the reported IDL and CRQL may be slightly higher than the actual IDL or CRQL. The 
remaining %Rs for SDGs WAOll, WAOI4, and WAOl7 are considered to be anomalous results 
with no appreciable impact on data quality. 

4.2.2 Surro2ate Spikes 

Two surrogate compounds were added by the laboratory to each environmental and QA/QC 
sample submitted for pesticides and PCB analysis. The surrogate spike compounds were 
tetrachloro-m-xylene and decachlorobiphenyl. % Rs of these compounds were evaluated on two 
gas chromatography columns simultaneously as per the CLP 1990 SOW. Surrogate spike 
recoveries were compared to the QC criteria stipulated in the functional guidelines, which are: 

Surrogate 

tetrachloro-m-xylene 
decachlorobiphenyl 

Solid Matrix (percent) 

60 to 150 
60 to 150 

4.3.2 Equipment Rinsate Blanks 

Aqueous Matrix (percent) 

60 to 150 
60 to 150 

The equipment or rinsate blank samples are used to evaluate target analytes that may have been 
introduced by the sampling equipment or laboratory handling of the samples. Aldrin was 
detected in the rinsate blanks for SDGs WA015 and WAOl7 at 0.022 ugIL and 0.008 ugIL, 
respectively. Beta-BHC was detected in the rinsate blank for SDG W A005 at a concentration of 
0.19 ugIL. 

4.3.3 Overall Assessment 

The target analytes detected in the QAlQC blanks routinely occur at comparable concentrations in 
laboratory analysis. The analytical results are considered to be representative; however, some 
of the analytical results were qualified (see Table 2-5). The application of the blank qualification 
rules affects completeness of the analytical data 

4.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the method 
detection limits attained were below the CRQL. The comparability of the data is regarded as 
acceptable. Some samples were qualified due to low-level blank contamination, which raised the 
effective detection limits for th~ suspected blank contaminants in those samples. 

4.5 Completeness 

The completeness level attained for project pesticide and PCB organic field samples was 97.8 
percent (145 out of 6,636 were rejected). This percentage was calculated as the total number of 
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5.0 METALS AND CYANIDE 

A total of 351 water, soil and sediment samples were analyzed for metals and cyanide. The 
samples were divided into 16 separate SDGs. This section discusses the QC supporting 
documentation as defined by the PARCC criteria, which are evaluated based on the project DQOs. 

5.1 Precision 

Metals and cyanide analyses are different from organics analyses in that no matrix spike duplicate 
sample is evaluated to measure precision. Instead, an unspiked laboratory duplicate is analyzed for 
each SDG. The two unspiked replicate results are then compared using RPD QC criteria for 
detections at concentrations at least 5 times the CRDL. The RPD QC criteria for laboratory 
duplicate samples are 20 percent for the water matrix and 35 percent for soil matrices. The RPD 
limits for water field duplicates are 30 percent and for soil field duplicates are 60 percent. 
Analytical values less than 5 times the CRDL are evaluated based on a CRDL standard. 

5.1.1 Laboratory and Field Duplicates 

The following lab and field duplicate results were outside the QC criteria (Table 2-1 and Table 2). 

SDGNo. Analyte Matrix RPD RPD Limit 

WA006 Iron Soil 40 35 
Cyanide Water (total) 69 20 

WA007 Calcium Soil 65 35 
Iron Soil 90 60 

WA008 Zinc Soil 122 35 
WAOIO Aluminum Water (total) 42 20 

Chromium Water (total) 41 20 
Iron Water (total) 69 20 
Iron Water (Diss.) 22 20 
Calcium Water (total) 35 30 
Iron Water (total) 65 30 
Lead Water (total) 35 30 
Zinc Water (total) 47 30 

WAOll Aluminum Water (total) 54 30 
Chromium Water (total) 59 30 
Iron Water (total) 57 30 
Lead Water (total) 53 30 
Mercury Water (total) 38 30 
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SDGNo. 

WA013 

WA014 

WAOl5 

WAOl6 
WA018 

Analyte 

Iron 
Aluminum 
Iron 
Vanadium 
Zinc 
Aluminum 
Lead 
Zinc 
Zinc 
Arsenic 
Barium 
Calcium 
Manganese 

Matrix RPD RPD Limit 

Water (total) 38 20 
Water (total) 43 30 
Water (total) 38 30 
Water (Diss.) 22 20 
Water (Diss.) 27 20 
Water (Diss.) 44 30 
Water (total) 38 20 
Water (total) 22 20 
Water (total) 58 30 
Water (Diss.) 68 30 
Water (Diss.) 34 30 

Soil 58 35 
Soil 37 35 

These analytical results and RPD exceedances are typical of inorganics analysis and do not 
indicate an overall or systematic problem with precision. The data associated with each deviant 
RPD, however, were flagged as estimated in the data validation process. The samples associated 
with the above SDGs were qualified as estimated for the same metal of the same matrix within the 
same SDG as the results listed above. The overall precision of the analytical results was 94.0 
percent. 

5.2 Accuracy 

The percent recovery results of matrix spike samples are used to assess accuracy for the inorganics 
analyses. MS samples were analyzed for each group of samples of a particular matrix type and 
for each concentration range within each SDG, except for WA012, as the analytical method 
requires (SOW ILM02.1, September 1991, p. E-19). MS recovery results are presented in Table 
2-1. 

5.2.1 MS Analysis 

The matrix spike recovery limits are 75 to 125 percent. However, spike recovery limits do not 
apply when the sample concentration exceeds the spike concentration by a factor of four or more 
(these results are presented in Table 5-1). The following spike recoveries were outside the QC 
limits: 

Percent 
SDGNo. Analyte Matrix RecoveIY 

WA003 Mercury Soil 27 
Cyanide Water (total) 157 
Antimony Soil 69 
Mercury Soil 130 
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Percent 
SDGNo. Analyte Matrix Recovery 

WA003 Selenium Soil 73 
Cyanide Soil 153 

WA006 Antimony Soil 73 
Thallium water (total) 153 

WA007 Mercury Soil 72 
Selenium Soil 74 

WA009 Arsenic Soil 72 
Lead Soil 65 
Arsenic water (Diss.) 136 

WAOIO Antimony water (total) 43 
Arsenic water (total) 72 
Selenium water (total) 47 
Cyanide water (total) 57 

WAOIl Antimony water (total) 59 
Selenium water (total) 150 

WA013 Selenium water (total) 46 
Arsenic water (Diss.) 73 
Selenium water (Diss.) 49 

WAOl4 Antimony water (total) 70 
Selenium water (total) 50 

WAOl5 Iron water (total) 25 
Cyanide water (total) 56 
Selenium water (Diss.) 137 

WAOl6 Mercury water (total) 70 
Thallium water (total) 126 
Selenium water (Diss.) 138 

WAOl8 Selenium Soil 70 
WAOl9 Antimony Soil 71 

These %R values suggest a minimal amount of interference from the sample matrix. On an 
individual analyte basis inaccuracies were introduced in the environmental samples associated with 
the above matrix spike samples. The environmental samples were flagged accordingly during data 
validation. 

Results listed above for %R exceeding 125 percent suggest a high bias in the data. Positive 
results for analytes with percent recoveries greater than 125 percent in samples in the same SDG 
were flagged as estimated. High recoveries of cyanide in SDG WA003, thallium in SDG WA006, 
and selenium in WAOll suggest a strong high bias in results for these analyses. Results listed 
with recoveries below 75 percent suggest a low bias in the data. Associated positive and negative 
results were flagged as estimated. Low recoveries of mercury in SDG WA003 and iron in WAOl5 
suggest a problem detecting these elements in the associated samples. The data validator 
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"rej ected" mercury and iron results in their respective SDGs due to the low biases indicated. 
These rejected results .are presented in Table 2-5. The %R exceedances do not suggest a general 
analytical trend detrimental to accuracy. 

5.2.2 Laboratory Control Samples (LCS) 

Laboratory Control Samples (LCSs) provide another means to evaluate accuracy within a 
particular SDG. The LCS serves as a monitor of the overall performance of all steps in the 
analysis, including the sample preparation. Twenty-four LCSs were processed and analyzed for 
the 16 SDGs. Of the 538 percent recoveries evaluated, 16 exceeded the 80 to 120 percent QC 
limits. The acceptability percentage was 97.0 percent. 

5.2.3 Initial and Continuing Calibration 

All %RSDs and %Ds were within functional guidelines QC limits for each SDG. The %RSD and 
%D values do not suggest any systematic analytical problems with either accuracy or precision. 

5.2.4 Overall Assessment 

Overall, the accuracy percentage (laboratory spike recoveries) of the metals results was 94.0 
percent, which was below the DQO goal of 96 percent. 

5.3 Representativeness 

Preparation blanks, equipment rinsate blanks, and initial and continuing calibration blanks were 
analyzed for inorganics to evaluate representativeness. Blank analysis results are presented in 
Table 2-4. The highest detected concentration for an individual target analyte in any associated 
blank was used for data qualification. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation. The corrective action consisted of amending the laboratory reported 
results for inorganic analytes based on the following criteria. The validation qualifier codes 
utilized in the blank summary tables are described below. 

U Undetected If a sample result for the blank contaminant was less than five times 
the blank value, the sample result was amended as negative. 

UJ UndetectedlEstimated If a sample result for the blank contaminant was less than 
the sample IDL when the absolute value of the negative blank value was greater 
than the IDL, the sample result for the blank contaminant was amended as 
estimated negative. 

J Estimated If a sample result for the blank contaminant was greater than the IDL 
and less than five times the blank value, when the absolute value of the negative 



blank value is greater than the IDL the result was amended as estimated at the 
laboratQry reported value. 

The following presents a description of analytes detected in the inorganics blanks. Corrective 
actions made for target analytes detected in the environmental samples are described for each SDG 
in Table 2-4. 

5.3.1 Preparation Blanks 

Preparation blank samples were analyzed with each SDG for inorganics samples to identify target 
analytes that may have been introduced through the analytical instrumentation or sample 
preparation. Analytes routinely detected in the preparation blanks are aluminum, calcium, 
manganese, and sodium. Preparation blanks are designated "PBW" for water blanks and "PBS" 
for soil preparation blanks in Table 2-4. 

5.3.2 Equipment Rinsate Blanks 

Positive results from the equipment rinsate blank samples identify target analytes that may have 
been introduced by the sampling equipment or inadequate decontamination procedures. Typically, 
barium, calcium, iron, magnesium, potassium, and sodium were detected in the equipment or 
rinsate blanks. Equipment rinsate blanks are designated "rinsate" in Table 2-4. 

5.3.3 Initial and Continuin& Calibration Blanks 

Initial and continuing calibration blanks are used to identify and estimate the effects of carryover 
contamination and baseline shift. Many analytes were routinely detected in the calibration blanks 
at low levels including aluminum, barium, calcium, copper, iron, lead, magnesium, manganese, 
potassium, selenium, sodium, vanadium, and zinc. These results are displayed in Table 2-4 under 
"ICB" for initial calibration blanks and "CCB" for continuing calibration blanks. 

5.3.4 Conclusion 

Blank contaminations were detected at concentrations commonly observed in inorganic laboratory 
analysis. The frequency of these detections, however, was unusually high for the analytical 
methods used. The data are considered to be representative due to functional guidelines blank 
qualification. The application of the blank qualification rules does have implications on the 
completeness of the analytical data, however, which is discussed in Section 5.5. 

5.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all but three cases, the 
method detection limits attained were below the CRDLs. Some samples were qualified due to 
blank contamination, which raised the effective detection limits for the suspected blank 
contaminants in those samples. Otherwise, the comparability of the data is considered acceptable. 
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5.5 Completeness 

The completeness level attained for the project metals and cyanide samples was 99.9 percent (11 
out of 8,075 were rejected). This percentage was calculated as the total number of accepted data 
points divided by the total number of samples collected multiplied by 100. The rejections are 
given in Table 2-5. The completeness percentage met the 96 percent DQO goal. 

Another type of data qualification having a significant effect on completeness was the application 
of blank validation qualifiers. When samples are qualified due to contamination in an associated 
blank, a "5 times" action limit is set such that sample results below the action limit are flagged as 
"undetected" for the particular analyte in question. This flagging procedure effectively rejects the 
concentration range between zero and the initial reported result, which becomes the new detection 
limit. It is possible that the levels of blank contamination detected could eliminate data in a 
necessary concentration range in some instances. In these cases, reanalysis is needed to verify the 
presence of the compound in question at the site below the revised detection limit. 

6.0 Variances in Analytical Performance 

The laboratory used standard analytical methods for all of the analyses throughout the project. 
No systematic variances in analytical performance were noted according to the SOW. One 
isolated deviation from the method was the lack of MSIMSD analyses in SDG WAOI2. The 
SOW states that one MSIMSD pair is to be analyzed for each 20 sample group. This SDG 
consisted of one environmental sample and four field QC blanks analyzed in continuation of SDG 
WA01l. SDG WAOll contained 18 environmental samples. SDG WAOI2, therefore, contained 
the 19th sample, which is associable with the MSIMSD results in SDG W AOII based on sample 
frequency and matrix type. This back association meets the requirements of the SOW, but it 
introduces a lack of comparability in the results between the two SDGs. Although matrix effects 
would be expected to be the same between the two SDGs, analytical conditions are not. The 
sample results for SDG WAOII were obtained under a different calibration run, which caused a 
difference in the results obtained. Because MSIMSD results represent a combination of matrix 
effects and analytical practice, it cannot be determined if analytical practice problems that would 
normally appear in the MSIMSD results affected the reported' results for the environmental sample 
in SDG W AOI2. The analytical results for this sample should be used in conjunction with the 
MSIMSD results in SDG W AOII, with the understanding that the laboratory components of 
precision and accuracy may not be the same and are less defined for SDG W AOI2. 

The quality of analytical results achieved in the pesticide and PCB fraction throughout the project 
could have been improved with the reanalysis of samples in SDGs with surrogate recoveries 
consistently outside QC limits. An inordinantly large number of detections were noted in the 
inorganics blanks. These detections may have been caused by improper instrument maintanance 
or adjustment or improper evaluation of instrument parameters. 
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7.0 Summary of P ARCC Criteria 

Table 7-1 presents a summary of PARCC criteria for all SDGs. Each PARCC criterion is 
discussed in detail in the following sections. 

Precision 

The precision results by analytical fraction as follows: 

Analyses 

VOCs 
SVOCs 
Pesticides and PCBs 
Metals and cyanide 
Wet chemistry 

Precision Acceptability 
Percentage 

96.5 
93.2 
92.7 
92.5 
95.1 

The overall precision acceptability was 93.6 percent with 45 of 708 QC analyses exceeding the 
QC criteria This result did not meet the 96 percent DQO goal. 

Accuracy 

By analytical fraction accuracy was as follows: 

Analyses 

VOCs 
SVOCs 
Pesticides and PCBs 
Metals and cyanide 
Wet chemistry 

Accuracy Acceptability 
Percentage 

99.1 
92.0 
89.6 
94.0 
95.7 

The overall accuracy acceptability was 94.6 percent with 78 of 1,445 percent recovery analyses 
exceeding the QC limits. This result did not meet the 96 percent DQO goal. 

Representativeness 

A total of 482 blanks were evaluated with an average of 155 analytes per SDG being evaluated. 
Only three blanks exceeded the CRQLs/CRDLs. The representativeness of the project data is 
considered acceptable after qualification for blank contamination. 
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Completeness 

Data rejections accounted for only 1.6 percent of 40,736 total analyses with the semivolatile 
fraction accounting for 57.0 percent of the rejections. By analytical fraction completeness for all 
SDGs is as follows: 

~ Total Analyses No. of Rejects % Completeness 

VOCs 9,339 109 98.8 
SVOCs 15,616 370 97.6 
Pesticides and PCBs 6,636 145 97.8 
Metals and cyanide 8,075 II 99.9 
Wet chemistry 1,070 14 98.7 

Total 40,736 649 98.4 

The completeness percentage based on rejected data met the 96 percent project DQO goal. A less 
quantifiable loss of data occurred in the application of blank qualifications. The amount and type 
of blank qualifications is considered to be unusually high in the inorganics fraction, which led to 
the loss of many low-level results. 

Comparability 

Sampling frequency requirements were met in obtaining duplicates and necessary field blanks. 
The laboratory used standard analytical methods for their analyses. The analytical results were 
reported in correct standard units. The overall data comparability is considered acceptable. 
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SDG Precision 

WAOO3 Acceptable 
with 
qualifica-
tion 

WAOO5 Acceptable 
with 
qualifica-
tion 

WAOO6 Acceptable 
with 
qual ifica-
tion 

WAOO7 Acceptable 
with 
qualifica-
tion 

WAOO8 Acceptable 
with 
qualifica-
tion 

Table 7-1 

Sample Event PARCC Criteria Summary 
Operable Unit 2 
NAS Cecil Field 

Accura",'Y Representa- Complete-
tiveness ness 

Acceptable Acceptable Acceptable 
with with 
qualifica- qualifica-
tion tion 

Acceptable Acceptable Acceptable 
with with 
qualifica- qualifica-
tion tion 

Acceptable Acceptable Acceptable 
with with 
qualifica- qualifica-
tion tion 

Acceptable Acceptable Acceptable 
with with with 
qualifi- qualifi- qualifica-
tion tion tion 

Acceptable Acceptable Acceptable 
with with 
qualifica- qualifica-
tion tion 
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Compara
bility 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
with 
qualifica-
tion 

Acceptable 



SDG Precision 

WADD3 Acceptable 
with 
qualifica-
tion 

WADD5 Acceptable 
with 
qualifica-
tion 

WADD6 Acceptable 
with 
qualifica-
tion 

WADD7 Acceptable 
with 
qualifica-
tion 

WADOS Acceptable 
with 
qualifica-
tion 

Table 7-1 (Continued) 

Sample Event P ARCC Criteria Summary 

Accuracy Representa- Complete-
ti veness ness 

Acceptable Acceptable Acceptable 
with with 
qualifica- qualifica-
tion tion 

Acceptable Acceptable Acceptable 
with with 
qualifica- qualifica-
tion tion 

Acceptable Acceptable Acceptable 
with with 
qualifica- qualifica-
tion tion 

Acceptable Acceptable Acceptable 
with with with 
qualifi- qualifi- qualifica-
tion tion tion 

Acceptable Acceptable Acceptable 
with with 
qualifica- qualifica-
tion tion 
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Compara
bility 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
with 
qualifica-
tion 

Acceptable 



SDG Precision 

WAOl4 Acceptable 
with 
qualifica-
tion 

WAOIS Acceptable 
with 
qualifica-
tion 

WAOI6 Acceptable 
with 
qualifica-
tion 

WAOI7 Acceptable 
with 
qualifica-
tion 

WAOIS Acceptable 
with 
qualifica-
tion 

WAOI9· Acceptable 
with 
qualifica-
tion 
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Table 7-1 (Continued) 

Sample Event PARCC Criteria Summary 

Accuracy Representa- Complete-
tiveness ness 

Acceptable Acceptable Acceptable 
with with with 
qualifica- qualifica- qualifica-
tion tion tion 

Acceptable Acceptable Acceptable 
with with with 
qualifica- qualifica- qualifica-
tion tion tion 

Acceptable Acceptable Acceptable 
with 
qualifica-
tion 

Acceptable Acceptable Acceptable 
with with with 
qualifica- qualifica- qualifica-
tion tion tion 

Acceptable Acceptable Acceptable 
with 
qualifica-
tion 

Acceptable Acceptable Acceptable 
with with with 
qualifica- qualifica- qualifica-
tion tion tion 
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Compara
bility 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
with 
qualifica-
tion 

Acceptable 

Acceptable 
with 
qualifica-
tion 





SOO 
Number 

WAOO3 

WAOOl 

WAOO6 

WAOO7 

WAOO8 

WAOO9 

Table 1-1 
LIST OF ENVIRONMENTAL SAMPLES AND SAMPLE DELIVERY GROUP IDENTIFIER 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

Laboratory Samples 

Wadaworthl Alert CFlMS30S2, CFlMS30S6, CFlMS30S14, CFlMS23S2, CFlMS23S10, 
Labontoncs CFlMS23S10R, CFlMS29S0, CFlMS29S4, CFlMS29S12, CFlMS29ST, CF2MW8IR, 

CF2MWllS, CF2MWllSR, CF2MWllST, CF2MWllSMS, CF2MWllMSD, 
CFlMS29S0MS, CFlMS29S0MSD, CFlMS30S2MS, CFlMS30S2MSD, 
CFBBMS9IOS, CFBBMS916, CF2MS912, CF2MS912R, CF2MS916, CF2MS916D, 
CF2MW7I, CF2MW7IF, CF2MS9I2RF, CF2MWllSF, CF2MWllSRF, CF2MW8IRF, 
CFlMS23SlORF, CFBBMS9IOSD, CFBBMS9IOSS, CF2MWllSD, CF2MWllSS, 
CF2MWllSFD, CF2MWllSFS, CFlMS23SI0RD, CFlMS23S10RS, 
CFlMS23SIORFD, CFlMS23S10RFS, CFlMS29S0D, ODd CFlMS29S0S 

W adaworthl Alert CFlBRIOSO, CFlBRlOSORE, CFlBRIOSODUP, CFlBRIOS4, CFlBRllSO, 
Labontorics CFlBRllS6, CFlBRI2S4, CFlBRI2S6, CFlBR13S2, CFlBRI3S4, CFlBR13S4R, 

CFlBRI3S4RF, CFlBR13S4RT, CFlBRI8S2, CFlBRI8S4, CFlMS24S2, 
CFlMS24S6, CFlMS24SR, CFlMS24SRF, CFlMS24SRT, CFlMS24SIO, 
CFlBRllSOMS, CFlBRllSOMSD, CFlBRllSOD, CFlBRllSOS, CFlMS24S2MS, 
ond CFlMS24S2MSD 

Wadlworth/ Alert CFlBR14S0, CFlBR14S2, CFlBRllSO, CFlBRllS2, CFlBRI6S2, CFlBR16S4, 
Labontoriel CFlBR17S4, CFlBRI7S4RE, CFlBRI7S6, CFlMS19S0, CFlMSI9S4,CFlMSI9S4R, 

CFlMSI9S4RF, CFlMSI9S4T, CFlMS19S10, CFlMS20S0, CFlMS20S2, 
CFlMS20S10, CFlMSI9S4MS, CFlMS19S4MSD, CFlMS19S4D,CFlMSI9S4S, 
CF519MS4RD, CFDMSI9S4RS, CFlMSI9S4RFD, CFlMSI9S4RFS, CFlMS20S0MS, 
ODd CFlMS20MSD 

WadJ,worthiAlert CFlMSIJSO, CFlMSI3S0D, CFlMS13S4, CFlMS13S10, CFlMS8S0,CFlMS8S0 
Laboratories MS, CFlMS8S0 MSD, CFlMS8S0 D, CFlMS8S0 S, CFlMS8S2,CFlMS8S6, 

CFlBR9S0, CFlBR9S0 DL, CFlBR9S0D, CFlBR9S0D DL, CFlBR9S4, and 
CFlBR9S4D 

Wadlworthl Alert CFI7BR4S0, CFI7BR4S2, CFI7BR9S0, CFI7BR9S2, CFI7BR13S0, CFI7BR13S0DL, 
Laboratories CFI7BR13S2, CFI 7BR6S0, CFI7BR6S2. CFI7BRI OSO, CFI 7BRlOS2, CF 17BR12S0, 

CFI7BRI2S2, CF 17BR7S0, CFI7BR7S2, CF 17BRlSO, CFI7BRlS2, CF 17BR8S0, 
CFI7BR8S2, CFI7BR7S2RT, CFl7BR7S2R, CFI7BRlSOMS, CFI7BRlSOMSD, 
CFI7BR7S0MS, CFl7BR7S0MSD, CFI7BRlSOD, CFI7BRlSOS, CFI7BR4S2MS, 
CFI7BR4S2MSD, CFI7BRllSO, CFI7BRllS2, ond CFI7BRllS2R 

WadowonhIAiert CFl7BRllSO, CF17BRllS2, CFI7BRllS2R, CFI7BRlS2RT, CFI7BRI4S0, 
~ CF17BRI4S0 M8, CFI7BRI4S0 MSD, CFI7BRI4S2, CFI7BRI4S2D, CF17BRllSO, 

CFl7BRllSOD, CFl7BRllS2, CFI7BRllS2D, CFI7BRllS2D MS, CFI7BRllS2D 
MSD, CFI7BRllS2DR, CFl7BR15S2DRT, CFlI4~ CFll5D, CFl13S, CFl13SR, 
CFl13ST, CFll2D, CFlll~CFlllJ MS, ODd CFlIlJ MSD 
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Table 1-1 
LIST OF ENVIRONMENTAL SAMPLES AND SAMPLE DELIVERY GROUP IDENTIFIER 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

NUDlber Laboratory Sompleo 

WAOIO 

WAOll 

WA012 

WA013 

W adsworthl Alert 
Laboratories 

Wodowortbl Alert 
Laboratories 

WadJworth/ Alert 
Laboratoriea 

Wodowortbl Alert 
Laboratories 

2 .Ally 1Q;4 
\val_.udl'lpen:cOU2 

CFSIOS, CFSIOSF, CFS8S, CFS8SF, CFS26D, CFS26DF, CFS2SI, CFS2SIF,CFS24S, 
CFS24SF, CFS27, CFS27SF, CFS9I, CFl9IF, CFS9IF, CFS9IR,CFS9lRF, CFSMW29S, 
CFSMW29SF, CFSMW29SD, CFlMW29SDF,CFS9IT, CFSMW29ST, 
CFlMW29S(D), CFSMW29S(S), CFSMW29SF(D),CFSMW29SF(S), CFSMW29SMS, 
CFSMW29SMSD, CFS9lRMS, CFS9lRMSD,CFSIOSMS, CFllOMSD, CFS14I, 
CFlIlD, CFl13S, CFl13SR, CFS12D,CFlllI, CFl7BRl4S0, CFl7BRl4S2, 
CFl7BRl4S2D, CFl7BRlSSO, CFl7BRllSOD, CFl7BRllS2, CF 17BRllS2D, 
CFl7BRllS2DR, CFl14IMS, CFSI4IMSD, CFS13SRMS, and CFS13SRMSD 

CFlMW3S, CFlMW3SF, CFSMW4S, CFlMW4SF, CFlMWlS, CFlMWlSF, 
CFlMW7S, CFSMW7SF, CFlMWI6S, CFlMWI6SF, CFlMWl7I,CFlMWI71F, 
CFlMW18D, CFSMW18DF, CFlMW19S, CFSMW19SF, CFlMW19S(D)', 
CFlMWI9S(D)'F, CFlMW20S, CFlMW20SF, CFSMW21I,CFlMW21IF, 
CFSMW22D, CFlMW22DF, CFlMW23S, CFlMW23SF,CFlMW28D, CFlMW28DF, 
CFlMW28D(D)', CFlMW28D(D)'F, CFlMW30S,CFlMW30SF, CFlMW18DR, 
CFlMWI8DRF, CFlMW7ST, CFSMWI9ST,CFlMW23ST, CFlMW30SMS, 
CFSMW30SMSD, CFlMW30S(D)" ,CFlMW30S(S)", CFlMW30SF(D)", 
CFlMW30SF(S)", CBMWI71MS, CFll71MSD, CFlMW18DMS, CFlMW18DMSD, 
CFlMWI8DRMS, CFSMW18DRMSD, CFlMW20SMS, CFlMW20SMSD, 
CFlMW22DMS, CFSMW22DMSD, CFlMW28D(D)'MS, CFlMW28D(D)'MSD, 
CFl7MW28DDlO, CFl7MW28DD3l, CFl7MW28DDlO, CFl7MWDD6l, 
CFl7MW28DD80, ond CFl7MW28DDlIO 

CFlMW6S, CFlMW6SF, CFlMW6SR, CFSMW6SRF, and CFlMW30ST 

CFl7MW7D, CFl7MW7DF, CFl7MW8S, CFl7MW8SF, CFl7MWlOD, 
CF17MWlODF, CFl7MWllI, CFl7MWIIIF, CFl7MW12D, CFl7MW12DF, 
CFl7MW13S, CFl7MW14I, CFl7MW14IF, CFl7MWIlD, CFl7MWIlDF, 
CFl7MW16S, CFl7MW16SF, CFl7MWl7I, CFl7MWI7IF, CFl7MW18D, 
CFl7MWI8DF,CFI7MWI9S, CFI7MW19SF, CFI7MW20I, CFI7MW20IF, 
CFl7MW20lD, CFI7MW20lDF, CFI7MW23S, CFl7MW23SF, CF17MWIIIR, 
CFI7,WIIlRF, CFI7MWI8DR, CF17MWI8DRF, CFl7MW14IT, CFl7MW16ST, 
CFI7MWI9ST, CFI7MWlllRE, CFl7MW12DRE, CFI7MWI3SRE, 
CFI7MW141RE, CFI7MWIlDRE, CFl7MW16SRE, CFl7MWI7lRE, 
CFI7MW18DRE, CFl7MWl7lRE, CFI7MW18DRE, CFl7MW19SRE, 
CFI7MW201RE, CFl7MW20lDRE, CFl7MW23SRE, CFI7MWlllRRE, 
CFl7MW18DRE, CFl7MW7DMS, CF17MW7DMSD, CFI7MW7DD, CFI7MW7DS, 
CFl7MW7DFD, CFI7MW7DFS, CFI7MW8SMS, CFI7MW8SMSD, 
CF 17MW lllRMS, CF 17MW IllRMSD, CF 17MW 171MS, CF 17MW 171MSD, 
CFl7MWI9SMS, CFl7MWI9SMSD, CFI7MW20lDMS,and CFl7MW20lDMSD 
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SDG 
Number 

WAOl4 

WAOU 

WAOl6 

WAOl7 

WAOIS 

WAOl9 

Table 1-1 
LIST OF ENVIRONMENTAL SAMPLES AND SAMPLE DELIVERY GROUP IDENTIFIER 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

Laboratory Sompla 

W adsworthl Alert CF170F, CFI70F(F), CFl7MW4S, CFl7MW4S(F), CFl7MW5S, CFI7MW5S(F), 
Laboratories CF17MW5SDL, CFI7MW6S, CFI7MW6S(F1 CFI7MW6S(D)',CFl7MW6S(D1'(F), 

CF17MW9S, CFI7MW9S(F1 CF17SC, CFI7SCRE,CFI7SC(F), CFl7MW5SR, 
CFI7MW6ST, CFI7MW8ST, CFI7MW9ST,CFI7MW6SMS, CFI7MW6SMSD, 
CFI7MW6S(D)'MS, CFl7MW6S(D)'MSD, CFI7MW6S(D1 CFI7MW6S(S), 
CFI7MW6S(FXD), CFI7MW6S(FXS), CFI7MW5SRMS, IUld CFl7MW5SRMSD 

Wadswor1hJ Alert CFl7MW, CFI7MWI, CFI7MWIRE, CFI7MWIF, CFI7MW21~ CFl7MW2IL 
Laboratories CFI7MW2I1RE, CF17MW211F, CFI7MW22D, CFi7MW22DRE,CFI7MW22DF, 

CFl7MW24S, CFl7MS24SDL, CFl7MW24SF, CFI7MW24SD,CFI7MW2SSL 
CFI7MW25SIF, CFI7MW26L CFI7MW26IF, CFI7MW27D,CFI7MW27DF, 
CF I7MW28DD, CFl7MW28DDF, CFI7MW22DR, CFI7MW22DRRE, 
CFI7MW22DRF. CFI7MW26IR, CFI7MWIT,CFl7MW24ST, CFI7MW2SSIMS, 
CFI7MW25SIMSD, CFI7MW2SSID,CFI7MW2SSIS, CFI7MW2SSIDF, IUld 
CFI7MW2SSISF 

WadJworthiAlert CF17SSI, CFI7SS2, CFI7SSJ, CFI7SSJD, CFI7SS4, CFI7SSS, CFI7SS6, 
I...aboratoriel CFI7SS6RE, CF17SS7, CFI7SS8, CFI7SS9, CFI7SSIO, CFI7SSIl, CFI7SSI2, 

CFI7SSI2D, CFI7SSIJ, CFI7SS14, CFI7SSI4R, CFI7SSI4RF, CFI7SSI4RT, 
CF17SS6MS, CFI7SS6MSD, CFI7SS6REMS, CFI7SS6REMSD, CFI7SS8MS, 
CFI7SS8MSD, CF17SS6D', CFI7SS6S', CFI7SS14RJ)O, CFI7SSI4RS', 
CFI7SSI4RFD', and CFI7SS14RFS' 

W odiwor1hJ Alert CFSSS I, CF5SS2, CFSSSJ, CFSSSII, CF5SS4, CFSSS4 MS, CFSSS4 MSD,CFlSS4 
Laboratories DL, CFlSSS, CFlSS6, CFSSS9, CFlSS8, CFSSSIO, CFlSSIO MS,CFlSSIO MSD, 

CF5SSIOD, CF5SSIO S, CFSSSIOD, CFSSSIOR, CFSSSIOR F,CFSSSIORT, 
CFJMWJJDDlo, CFJMW33DD20, CF3MW3JDDJO, CFlMW33DD45, 
CF3MW33DDSO, CFlMW33DD60, CFlMW33DD7Q CF3MW33DD90, and 
CFJMW3JDDI05 

Wodiworthl Alert CFSSSI2, CFSSSIJ, CFlSSI4, CBSSIS, CFSSSI6, CF5SSI7, CF5SSIS,CF5SS19, 
LIbonlorin CFSSS20, CFSSS20D, CFSSS21, CFSSS22, CFSSS23, CFSSS24,CF5SS2S, CFSSS26, 

CFSSS27, CFSSS27R, CFSSS27RF, CFS27RT,CFSSS20MS, CFSSS20MSD, 
CFSSS20D', IUld CFSSS20S' 

W_AIort CFSSS28, CF5SS7, CFSSS29, CF5SS30, CF5SS30D, CFSSS31, CFSSSJI MS, 
~ CFSSS31 MSD, CFSSSJI D, CFSSSJI S, CF5SSJID, CF5SS31R, CFSSSJIRF, md 

CFSSS31RT 
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Table 2·1 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 

MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All criteria were met) 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

(All criteria were met) 

PESTICIDE/PCB ORGANICS 

CF2MW11S 
gamma-SHe 
heptachlor 
aldrin 
dieldrin 
endrin 
4,4'·DDT 

INORGANICS 

CFBBMS910S' 
mercury 

CE2MW11SS' 
cyanide 

CF5MS29SOS; 
anUrnony 
mercury 
selenium 
cyanide 

%R = percent recovery. 
ug/kg = microgram. per kUogl'llm. 
RPD = relative percent difference. 

NAS CECIL FIELD JACKSONVILLE, FLORIDA 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
uglL 
ug/L 

mgi1<g 

uglL 

mglkg 
mglkg 
mglkg 
mglkg 

MS SDG NO. MSD SDG NO. 
WAOO3 WAOO3 

UNSPIKED SPIKED %R UNSPIKED SPIKED 

. 

. 

0 
0 
0 
0 
0 
0 

0 

0 

0 
0 
0 
0 

. . · · 

. . · · 

1.1 220 0 1.0 
0.8<1 168 0 0.8<1 
0.79 158 0 0.82 
1.7 170 0 1.7 
1.7 170 a 1.7 
1.7 170 0 1.7 

0.155 27 · · 

157 

81.3 
0.74 
1.77 
9.08 

157 · 

B9 · 
130 · 
73 · 

153 · 

ug/l = microgram. par liter. 
N/A = not applicable. 

· 

· 
· 
· 
· 

• = not analyzed or all criteria met. 

RPD 
%R 

· · 

· · 

200 10 
168 0 
18<1 4 
170 a 
170 0 
170 0 

· · 

· · 

· · 
· · 
· · 
· · 



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All eriterio were met) 

SEMNOLATILE ORGANIC 
COMPOUNDS 

4-chloro-3-molhylphonol 
4-nitrophenol 
1 ,2,~hlorobenz.ne 

lacenaphthene 

PESTICIDE/PCB ORGANICS 

(All eriterla were met) 

INORGANICS 

(All eriterio were met) 

Table 2·1 (Continued) 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SOG NO. MSDSOG NO. 
WAOOS WAOOS 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

· · · · · 

ug/kg 0 610 22 · · 
0 0 0 0 0 

· · · · · 
· · · · · 

· · · · · 

· · · · · 

RPD 
%R 

· · 

· 86 
0 · 
· 33 
· 19 

· · 

· · 



MATRiX SPIKE 
SUMMARY TABLE 

VOLATilE ORGANIC 
COMPOUNDS 

(AU criteria we", met) 

SEMIVOLATllE ORGANIC 
COMPOUNDS 

n-nllrooo-di-nl'ropylamlne 

PESTICIDE/PCB ORGANICS 

(AD criteria we'" met) 

INORGANICS 

andmony (CF5MS19S48) 
thallium (CF5MS19S4RFS) 

Table 2-1 (Continued) 
NON-COMPlIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECil FiELD JACKSONVillE, FLORIDA 

MS SOG NO. MSD SOG NO. 
WAaOe WAOOI 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

- - - - -

ug/kg a 960 48 0 BOO 

- - - - -

mg/kg 2.72 82.8 73 - -
uglL 0 78.5 153 - -

IIPD 
%11 

- -

40 18 

- -

- -
- -



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All criteria were met) 

SEMNOLATILE ORGANIC 
COMPOUNDS 

(All criteria were met) 

PESTICIDEIPCB ORGANICS 

heptachlor 

INORGANICS 

mercury 
selenium 

2 July 1~ "'._.........,..,., 

Table 2·1 (Continued) 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SOG NO. MSD SDG NO. 
WAOO7 WAOO7 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

. . . · · 

. . . · · 

uglkg 0 11 55 0 16 

mglkg 0.119 0.426 72.2 · · 
mglkg 0.82 2.56 74.0 · · 

6·7 

RPD 
%R 

. · 

. · 

80 37 

N/A · 
N/A · 



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All criteria wore met) 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

Icenaphthene 

PESTICIDEIPCB ORGANICS 

(All criteria were met) 

INORGANICS 

zinc 

Table 2·1 (Continued) 
NON-COMPLIANT MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SDG NO. MSDSDG NO. 
WAOOe WADOS 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

. · · . · 

uglllg 0 1200 54 0 1500 

. · · . · 

mglllg 11.65 · · 47.9<1 · 

6-8 

RPD 
%R 

· . 

68 23 

· . 

· 122 



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All critorla wore met) 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

(All criteria were mot) 

PESTICIDE/PCB ORGANICS 

heptachlor 

INORGANICS 

arsenic 
leld 
arsenic 

Table 2·1 (Con1Inuod) 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MSO SOO NO, MSD SOO NO, 
WAOO' WAGG' 

UNITS 
UNSPIKED SPIKED %R UNSPiKED SPIKED 

. . . · · 

. . . · · 

ugl1<g 0 18 88 0 13 

mgl1<g 0.5 7.26 72.3 · · 
mgl1<g 2.96 6.20 64.5 · · 
uglL 67.8 122 13e · · 

RPD 
%R 

. · 

. · 

62 32 

NtA · 
NtA · 
NtA · 



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All crileria were met) 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

.."itrophenol 

PESTICIDEIPCB ORGANICS 

gamma~BHC 

heptachlor 
aldrin 
4,4'·DDT 

INORGANICS 

antimony (total) 
a<Mnle (total) 
.... nium (total) 
cyanide (total) 
aluminum (total) 
chromium (total) 
Iron (total) 
Iron (dlolOlved) 

NC = Not Calculot.d 

Table 2·1 (Continued) 
NON-COMPLIANT MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SOG NO. MSD SDG NO. 
WAD1D WAD1D 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

. · · · · 

ug/L a 65 87 0 68 

ug/L 0 0.48 96 0 0.59 
a 0.33 66 a 0.26 
a 0.38 76 a 0.23 
0 0.78 78 a 0.43' 

ug/L a 217 43 · · 
ug/L 0 29.4 72 · · 
ugll a 4.7 47 · · 
ugll a 56.5 54 · · 
ugll 118300 · · 180400 · 
ugll 89,~ · · 138 · 
ugll 6433 · · 13168 · 
ugll 787 · · 979 · 

6·10 

RPD 
%R 

· 

91 4 

118 21 
52 24 
46 49 
43 56 

· NC 

· NC 
· NC 

· NC 

· 42 
· .1 

· 69 
· 22 



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

toluene 
benzene 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

acenaphtl'lene 
4-nllrophonol 
pyrena 

PESTICIDEIPCB ORGANICS 

aldrin 
dieldrin 

INORGANICS 

antimony 
aelenium 

Table 2·1 (Contlnuea) 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SOO NO. MSDSOO NO. 
WA011 WAOll 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

ugiL 21 39 72 21 69 
uglL 16 41 100 16 47 

ugiL a 46 92 a 31 
ugiL a 100 133 a 20 
ugiL a 12 24 a 9 

ug/L a 0.16 32 a 0.18 
uglL a 0.43 43 a 0.46 

uglL 14.3 309 59 . . 
uglL a 15.0 150 . . 

6·11 

RPD 
%R 

192 92 
124 21 

62 39 
27 132 
18 28 

36 12 
46 7 

. . 

. . 



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All criteria were met) 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

4-ehloro-3-malhylphenol 
4-nllrophenol 
2,4-<llnllrotoluene 
pentachlorophenol 

• value. within QC lima 

PESTICIDE/PCB ORGANICS 

(All criteria wore mel) 

INORGANICS 

.elonlum (tollll) 
Irunic (dluolYed) 
.. ionium (diH<>lYed) 
iron (toton 
vlnldium (diH<>lYed) 
zinc (dluolYed) 

Tabla 2-1 (Conlinued) 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SOG NO. MSD SDG NO. 
WA013 WA013 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

- - - - -

ug/L 0 64 85' 0 75 
ugll 0 56 75' 0 74 
ugll 0 43 se- 0 51 
ugll 0 73 97' 0 87 

- - - - -

ug/L 0 4.8 48 - -
ugll 2.6 31.8 73 - -
ug/l 0 4.9 49 - -
ugll 202 - N/A 136 -
ugll 3.57 - N/A 4.47 -
ugll 20.4 - N/A 15.5 -

6-12 

RPD 
%R 

- -

100 18" 
99 27' 
102 17' 
116 18' 

- -

- N/A 
- N/A 
- N/A 

N/A 36 
N/A 22 
N/A 27 



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUN.DS 

benzene 
toluene 

·values within ac limits 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

4-nitrophenol 
pyrena 

• v.rue. within QC limits 

PESTICIDE/PCB ORGANICS 

4,4'-DDT 

INORGANICS 

antimony (IotaQ 
oelenlum (total) 
lead (total) 
zinc (Iotal) 

2 July 1;Q4 
\val_.~ 

Tabl. 2-1 (Continued) 
NON-COMPLIANT MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MSSDG NO. MSD SOG NO. 
WA014 WA014 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

uglL 24 33 90· 24 32 
uglL 14 24 100· 14 22 

ug/L 0 82 109 0 37 
uglL 0 39 78· 0 25 

uglL 0 0 0 0 0.093 

ug/L 0 351 70 - -
ug/L 0 5.00 50 - -
uglL 17.9 - N/A 2B.3 -
ug/L 41.3 - N/A 33.1 -

8-13 

RPD 
%R 

SO· 12 
BO· 22 

49· 78 
50· 44 

9 200 

- N/A 
- N/A 

N/A 35 
N/A 22 



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All criteria were met) 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

4-nilrophenol 
2,4-dlnitrotoluene 
pentachlorophenol 

• valuea within QC limite 

PESTICIDE/PCB ORGANICS 

gamma-BHC 

·value. within QC limits 

IN ORGANICS 

antimony (totaQ 
iron (IotaQ 
cyanide (Iotal) 
.elenlum (dlolOlved) 
chromium (Iolal) 

Table 2-1 (Continued) 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SOG NO. MSD SDG NO. 
WA01S WA01S 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

- - - - -

ug/L 0 70 93 0 70 
uglL 0 51 102 0 52 
uglL 0 82 log 0 93 

ug/L 0 0.41 82' 0 0.49 

ugIL 0 38Il 77 - -
uglL 3312 3560 25 - -
ug/L 0 55.5 58 - -
uglL 0 13.7 137 - -
uglL 38.1 - N/A 27.3 -

6-14 

RPD 
%R 

-

93 0' 
104 2' 
124 13' 

98' 18 

- N/A 

- N/A 

- N/A 
- N/A 

- 33 



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All critoria wore met) 

SEMNOLATILE ORGANIC 
COMPOUNDS 

4-nitrophonol 

" valuo within ac IImlla 

PESTICIDEIPCB ORGANICS 

(An criteria wore mot) 

INORGANICS 

mercury 
thallium 
calcium 

Table 2·1 (Con1Inued) 
NON-COMPLIANT MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE. FLORIDA 

MS SOG NO. MSD SOG NO. 
WA018 WA01B 

UNITS 
UNSPIKED SPIKED %R UNSPIKED SPIKED 

. · . · · 

uglkg 0 900 JO" 0 1900 

. · . · · 

uglL 0 0.70 77 · · 
uglL 0 63 126 · · 

mglkg 5924 · NIA 3255 · 

6·15 

RPD 
%R 

· . 

63 71 

· . 

· N/A 

· N/A 
NIA 58 



ORGANIC COMPOUNDS 
MATRIX SPIKE 

SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All criteria were met) 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

2,~-<llnltrotoluen. 

PESTICIDE/PCB ORGANICS 

.,4'-ODT 

INORGANICS 

(All criteria were met) 

2 July 1154 
\vaL·ud~ 

Table 2-1 (Continued) 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SDG No, MSD SOG No, 
WA017 WA017 

UNITS 
UNSPIKED SPIKED %R UNSPIKEO SPIKED 

- - - - -

ugJ1<g 0 2100 105 0 2000 

ugJ1<g 0 4.6 11 0 3.5 

- - - - -

6-18 

R~O 
%R 

- -

100 5 

9 20 

- -



MATRIX SPIKE 
SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All eritena were met) 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

pyrena 
acenaphthene 

'" yalue. within ac lima 

PEsnCIDE/PCB ORGANICS 

(All criteria were met) 

INORGANICS 

lelenlum 
manganeH 

Table 2-1 (Continued) 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SOG NO. MSD SOG NO. 
WA018 WA018 

UNITS 
UN SPIKED SPIKED %R UNSPIKED SPIKED 

- - - - -

ug/kg 1400 2100 33 1400 3200 
uglkg 100 1200 52' 100 1500 

- - - - -

mglkg 0 1.71 70 N/A -
mglkg 75.3 - - 52.0 -

6-17 

RPD 
%R 

- -

86' 8$ 
67" 25 

- -

- -
- 37 



ORGANIC COMPOUNDS 
MATRIX SPIKE 

SUMMARY TABLE 

VOLATILE ORGANIC 
COMPOUNDS 

(All crite ... were met) 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

1,2,4-trk:hknobenzene 
«hloro-3-melhylphenol 
2,~--dlnitrotoluene 

penmchlorophenol 
pyrena 

PESTICIDEIPCB ORGANICS 

(AI criteria were met) 

INORGANICS 

antimony 

"R = percent recoyery. 
uglkg = microgram. per kilogram. 
RPD = relative percent dlfterence. 
PCB = polychlorinated blphenylo. 

Tlble 2·1 (Continued) 
NON-COMPLIANT MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

MS SDG No. 
WA019 

UNITS 
UNSPIKED SPIKED 

. . 

ugJl<g 0 1400 
ugJl<g 0 2600 
ugMg 0 1400 
ugll<g 0 3000 
ugJl<g 190 4100 

. . 

mgll<g 0 82.0 

6·18 

MSD SDG No. 
WA019 

%R UNSPIKED SPIKED 

. . . 

70 0 1800 
96 0 3800 
70 0 2000 

103 0 3500 
195 0 3100 

. . . 

71.3 N/A N/A 

ugA = microgram. per liter. 
N/A = not applicable. 
- = not .n.tyzed or III criteria met. 

RPD 
%R 

. . 

90 2~ 

124 2~ 

100 35 
121 18 
145 29 

. 
. 

NIA N/A 



SOG 
NO. Sample 10 

W/>005 

CRF5BR10S01 
CF5BR1050D 

SOG 
ND. SImp,," 10 

WAOOS 

CF5M51118<4D 

CF5MSI9S.RD 

Table 2·2 
COMPARISON BETWEEN FIELD DUPLICATE SAMPLES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

SOIL SAMPLE AND DUPLICATE PRECISION 

Sample Duplicate 
Parameter Cone. (ug/kg) Cone. (ug/kg) 

Organics 

trichloroethene ND 560J 
toluene ND 590J 
ethylbenzene ND 6-4OU 
xylene (totaQ 1200 12000 
acenlphthene l000J ND 
dlbenzotunlln l300J ND 
fluorene 9<IOJ ND 
bla(2-elhylhexyl)phlhlllte 520J ND 

I"organlcs 

(All criteria were met) · . 

SOIL AND WATER SAMPLE AND DUPLICATE PRECISION 

Samp,," Dupllcat. 
p.,..meter Units Cone. Cone. 

Organa 

(All criterta we .. met) · -

Inorgana 

Iron 2« mgikg 367 mgikg 

Organics 

(No Wllter aamplea evaluated) · . 

Inorganlca 

c'(IInid. 5.08 ugll 10 .• ugll 

6·18 

RPD RPo limit 

200 60 
200 60 
200 60 
164 60 
200 60 
200 60 
200 60 
200 60 

· · 

RPD RPD Limit 

· · 

-40 35 

· · 

69 20 



SOG 
NO. Sample 10 

WAOO7 

CF5BR9S0 D 

CF5BR9S4D 

CF5MSasO D 
(Lab Dup.) 

CF5BR9S4D 
(FIeld Dup.) 

SDG 
NO. Sample 10 

WAOoa 

CF17BR5S0 

CF17BR5S0 

Table 2·2 (Continued) 
COMPARISON BETWEEN FIELD DUPLICATE SAMPLES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

SOIL SAMPLE AND DUPLICATE PRECISION 

Sample Duplicate 
P .... m.t.r Units Cone. Cone. 

VOLATILE ORGANICS 
(All criteria were met) . . 

SEMIVOLATILE ORGANICS 

carbazole 530 280 
chryaene 1600 900 
benzo(k)1luo~nthene 690 330 
indeno(1 ,2,~)pryene 620 3010 
benzo(g ,h,i)peryiene 5010 210 

PESTICIDEIPCB ORGANICS 

aldrin 1.9 0.5 

INORGANICS 

calcium 2856 1~ 

Iron 2710 1030 

SOIL SAMPLE AND DUPLICATE PRECISION 

Sample Dupllc.t. 
Parameter Units Cone. Cone. 

jorg.nico 

acenaphthene 54 66 

Inorganice 

!zInc 11.65 47.94 
mglkg mglkg 

6·20 

~PD RPD Limit 

. . 

61.7 60 
66.7 80 
70.6 80 
79.2 60 
66 60 

117 60 

65.0 20 

69.6 60 

~PD RPD Lim~ 

23 19 

122 35 



SDa 
NO. Sample 10 

WA009 
CF17BR14S21 
CF17BR1<1S2D 

CF17BR15SOJ 
CF17BR15S0D 

CF17BR15S21 
CF17BR15S2D 

SDG 
NO. Sample 10 

WA010 

CF5MW29S 

CF5MW29S 

Table 2-2 (Continued) 
COMPARISON BETWEEN FIELD DUPLICATE SAMPLES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

SOil SAMPLE AND DUPLICATE PRECISION 

Parameter Units Sample Duplicate 
Cone. Cone. 

VOLATILE ORGANICS 

acetone 9BO 590 

acetone 1000 650 

acetone 3000 2300 

SEMIVOLATllE ORGANICS 

(AU criterlll were met) - -
PESTICIDE1PCB ORGANICS 

(All criteria were met) - -

INORGANICS 

(All criteria were met) - -

WATER SAMPUE AND DUPLICATE PRECISION 

Sample Duplicate 
Puameter Units Cone. Cone. 

Orgonleo 

gemmo-BHC 0.46 0.59 
heptachlor 0.33 0.26 
aldm 0.36 0.23 
•• "'-DOT 0.78 0.43 

Inorgana 

aluminum (total) 118300 180400 
chromium (total) 69.4 136 
Iron (total) 6433 13168 
Iron (dlnolved) 787 979 
chloride 41 mall 26 mgll 
frotal Dluolved Solid. 1200 mgll 690 mall 

8-21 

RPD RPO Limit 

47.7 60 

42.4 60 

26.4 60 

- -

- -

- -

RPD RPD limit 

21 15 
24 20 
49 22 
58 27 

42 20 
41 20 
69 20 
22 20 
45 30 
54 30 



SDG 
NO. SamplolD 

WA011 

CFSMW30S 

SOG 
NO. Somploo 10 

WA013 

CF17MW2011201D 
CF17MW201f20ID 
CF17MW20IFf2010F 

Tabl. 2-2 (Conlinued) 
COMPARISON BETWEEN FIELD DUPLICATE SAMPLES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

WATER SAMPLE AND DUPUCATE PRECISION 

Somploo Dupllcalo 
Parameter Unit. Cone. Cone. 

Organic. 

toluene 72 192 
benzene 100 124 

Inorganic. 

(All critoria were mot) - . 

WATER SAMPLE AND DUPUCATE PRECISION 

Samploo Oupllcoto 
P.ramet.r Cone. Cone. 

Orgona 

(All crttoria _'" mot) - -

lnorgona 

aluminum 2960 1930 
Iron 700 476 
alummum 49.2 77.0 

6-22 

RPD RPO Limit 

92 13 
21 11 

- -

RPO RPO Limit 

. . 

43 30 
38 30 
44 30 



SOO 
NO. Sample 10 

WA015 

CF17MW24S 

CF17MW24S (totaQ 
CF17MW24SF (dlsoolved) 
CF17MW24SF (dluolved) 

SOO 
NO. Sample 10 

WA016 

CF17SS3 

CF17SS6 

Table 2·2 (Continued) 
COMPARISON BETWEEN FIELD DUPLICATE SAMPLES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

WATeR SAMPLE AND DUPLICATE PRECISION 

Sample 
Parameter Conc. 

Organict 

methylene chloride 20000 

Inorganic. 

zinc 228 
arsenic 5.7 
barium 20.9 

SOIL SAMPLE AND DUPLICATe PRECISION 

Sample 
Parameter Conc. 

erganleo 

2-butanone 170 
Itolu.ne 76 
.....,etf1ylph.nol 990 

lnorganlca 

calcium 5924 

6·23 

Duplicate RPD 
Conc. RPD Limit 

28000 33 30 

128 58 30 
2.8 58 30 
29.5 34 30 

Dupllcat. RPD 
Conc. RPD Limit 

85 67 60 
190 86 60 
570 71 50 

3255 58 35 



Table 2·2 (Continued) 
COMPARISON BElWEEN FIELD DUPLICATE SAMPLES 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

SOIL SAMPLE AND DUPLICATE PRECISION 

500 Sample 
NO. Sample 10 Parameter Cone. 

WA018 Organic. 

CF5SS20 pyrena 33 
CF5SS20J20D benzo(a)pyrene 

Inorgana 

CF5SS20D manganeH 75.3 
mglkg 

SOIL SAMPLE AND DUPUCATE PRECISION 

500 
No. Sample 10 Parameter 

VOLATILE ORGANICS 
WAalS 

(All crlt.ria were met) 

SEMIVOLATILE ORGANICS 

(AU crltarto were mel) 

PESTICIDEIPCB ORGAN ICS 

(AU crltarto were met) 

INORGANICS 

CF5SS31 D CIIlclum 
(Lab Dup.) 

NO = Not Detected 
RPD = Relative Percent Dlference 
ugn = Microgram. per Liter 
uglkg = Microgram. per Kilogram 
mgikg = MillIGram. per Kilogram 

Sample 
Cone. 

· 

· 

· 

6545 

6·24 

DupUcate 
Cone. 

86 

52.0 
mglkg 

Duplicate 
Cone. 

· 

· 

· 

4799 

RPD RPO L.imit 

8ll 36 
61 60 

37 35 

RPD RPD Llm~ 

· · 

· · 

· · 

30.8 20 



Table 2-3 
INrTlAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING INITIAL CONTlN- CON TlN- CONTlN- CONTlN-
CALIBRATION SUMMARY TABLE UING UING UING UING 

SDG WAOO3 9127193 9126193 
07:29 07:21 

PARAMETER 
% RSD %0 %0 %0 %0 

VOLATILE ORGANIC 
COMPOUNDS 

acetone - 45.0 - - -
carbon dl.ulftde - 41.6 - - -
2-he);anone - - 40.3 -

QUALIFICATION J (+) J (+) 

SAMPLES AFFECTED - None None -

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING INITIAL CONTlN- CONTlN- CONTlN- CONTlN-
CALIBRATION SUMMARY TABLE UING UING UING UING 

SOG WAOO3 9129193 1012193 1013193 
21:00 13:35 07:25 

PARAMETlER 
% RSO %0 %0 %0 %0 

SEMNOLATILE ORGANIC 
COMPOUNDS 

3-nitroanlline - 31.2 25.9 -
pentachkJrophenol - - 40.0 27.0 -
3,3' -dlchlorobenzldlne - - 30.1 28.7 

QUALIFICATION J (+) J (+) J (+) 

SAMPLES AFFECTED - None None None -

6-25 

CONTlN-
UING 

%0 

-
-
-

-

CONTlN-
UING 

%0 

-
-
-

-



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INIl1AL AND CONTINUING CALIBRATION SUMMARY 

INIl1AL AND CONTINUING INITIAL CONTIN- CONTlN-
CALIBRATION SUMMARY TABUE 10112193 UING UING 

SDGWAOO3 

PARAMETlER 
% RSO %0 %0 

PESTICIDEJPCB ORGANIC 
COMPOUNDS 

methyoxychkH 22.1 - -

QUALIFICATION J (+) 

SAMPLES AFFECTED None - -

INIl1AL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING 
CALIBRATION SUMMARY TABUE 

SOGWAOO5 

PARAMETlER 

VOLATILE ORGANIC 
COMPOUNDS 

acetone 
bromoform 
carbon dll:uiftde 
2·butanone 
2-hexanone 
tranl·1,3.odIchloroporpene 

QUALIFICATION 

SAM PLES AFFECTED 

:2 July 1;04 
\YaI_Iudl\plra:CJU2 

INITIAL 
8111193 

% RSO 

31.6 

-
-
-
-
-

J (+) 

CF5BR 
13S4RT 

CF5MS 
24SRT 

CONTlN- CONTlN-
UING UING 

1011193 101<4193 
08:36 12:15 

%0 %0 

30.0 -
25.4 26.1 

- 87.0 
- 36.1 
- -
- -

J (+) J (+) 

CF5MS CF5BR 
24SRT 13S4RT 

- -
- -

8-28 

CONTIN- CONTIN-
UING UING 

%0 %0 

-

-

CONTlN- CONTlN-
UING UING 

1015193 10/e193 
08:28 07:17 

%0 %0 

- -
- 34.8 

- -
- 29.6 

32.8 60.7 
- 31.1 

J (+) J (+) 

None None 
- -

- -
- -

CONTIN-
UING 

% O' 

-

-

CONTlN-
UING 

10_3 
08:19 

%0 

32.3 

-
-

37.6 
28.4 
-

J (+) 

CF5BR 
2452 

-
-



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING INITIAL CON TlN- CON TlN-
CALIBRATION SUMMARY TABLJE UING UING 

SOG WADOS 10/10193 10/12/93 
07:49 10:38 

PARAMETIER 
% RSD %0 %0 

SEMNOLATILE ORGANIC 
COMPCUNDS 

2,4-<1lnitrophenol - 39.3 31.0 
3,3'-<liohlorobenzidlno - 37.1 -

QUALIFICATION J (+) J (+) 

SAMPLES AFFECTED None None 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING 
CALIBRATION SUMMARY TABLJE 

SOG WADDS 

PARAMETIER 

PESTICIDE/PCB ORGANIC 
COMPOUNDS 

methoxychlor 

QUALIFICATION 

SAMPLES AFFECTED 

2 July 11ii11M 
wal_audi\f»ra;C0U2 

INITIAL CONTlN- CONTlN-
10/12193 UING UING 

% RSD %0 %0 

21.2 - -

J (+) 

None - -

6-27 

CONTlN- CONTlN-
UING UING 

10/14/93 
10:13 

%0 %0 

34.5 -
- -

J (+) 

None -

CONTlN- CON TlN-
UING UING 

%0 %D 

- -

-

CONTlN-
UING 

%0 

-
-

-

CONTlN-
UING 

%0 

-

-



Table 2--1 (Contlnuad) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CAUBRATION INITIAL CONTIN- CONTIN- CONTIN- CONTIN-
SUMMARY TABUE 8/11/93 UING UING UING UING 

SDG: WAD08 10/8193 10/11193 10/11193 10/12193 
08:43 10:06 07:35 15:00 

PARAMEnER 
% RSD %D %D %D %D 

VOLATILE ORGANIC 
COMPOUNDS 

chloromethane 51.5 - -
acetone 31.S 26.4 37.7 -
2-butanone - 28.7 28.8 - 40.7 
tran ... 1,3-dichloropropene - - - 32.6 -
bromoform - - - 29.1 -
4-methyI-2.pentanone - - - 36.S -
2-hexanone - - - 53.2 -
carbon dlautftde - - - - 104 

QUALIFICATION J (+) J (+) J (+) J (+) J (+) 

SAMPLES AFFECTED None CF5BR15 CF5MS19 None None 
SO S4 

INITlAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTIN- CONTIN- CONTIN- CONTIN-
SUMMARY TABUE UING UING UINO UING 

soo: WADOI 10/12193 10117/93 10121193 10122193 
10:36 15:25 16:52 11:34 

PARAMEnER 
% RSD %D %D %D %D 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

2,4-<llnllrophenol - 31.0 45.2 46.4 54.S 
3-nltroaniUne - - 26.3 - 28.1 

QUALIFICATION J (+) J (+) J (+) J (+) 

SAMPLES AFFECTED - None None None None 

6-28 

CONTIN-
UING 

%D 

-
-
-
-
-
-
-
-

-

CONTIN-
UING 

%0 

-
-

-



Table 2-3 (Continued) 
INITIAL.AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTIN- CONTIN- CONTIN-
SUMMARY TABLE 10/27193 UING UING UING 

SOO WAOO8 

PARAMETER 
% RSD %0 %0 %0 

PESTICIDEIPCB ORGANIC 
COMPOUNDS 

methoxychlor 21.7 - - -

QUALIFICATION J (+) 

SAMPLES AFFECTED None - - -

INITIAL AND CONTINUING CAUBRATION SUMMARY 

INITIAL CONTIN- CONTIN- CONTIN-
INITIAL AND CONTINUING CAUBRATION UING UING UING 

SUMMARY TABLE 10/19193 
SOG WAOO7 10:1 B 

PARAMETER 
% RSD %0 %0 %0 

VOLATILE ORGANIC 
COMPOUNDS 

chloromethane - 27.3 - -
vinyl chloride - 26.9 - -
chloroethane - 29.8 - -

QUALIFICATION None J (+) 

SAMPLES AFFECTED None None - -

6-29 



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING INITIAL CONTIN- CONTIN-
CALIBRATION SUMMARY TABEL UING UING 

SDGWA007 10/30193 10131193 
10:07 11:07 

PARAMETER 

% RSD %0 %0 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

2,<4-<jlnilrophonol - 40.5 -
3-nitroanillne - - 27.2 
4-nilroanllino - 32.3 29.~ 

penblchlorophenol - - 39.1 
3-3'-dichtorobenzldlne - - 28.1 
bla-(2 ... lhylhexyQphlhllote - - 27.1 

QUALIFICATION Norie J (+) J (+) 
J(AU)-b1s-{2-

elhylhoxyQphlhllote 

SAMPLES AFFECTED None None CF5BR9S0 

- - CFSBR9S0DL 

- - CFSBR9S0D 

- - CFSBR9S0DDL 

- - CF5BR9S4 
- - CF5BR9S4D 

- - CFSMS13S0 

- - CF5MSI350D 

- - CF5MSI354 

- - CF5MSesO 

- - CF5MSes2 

- - CF5MS9S0MS 
- -. CF5MSesOMSD 

8-30 

CONTIN-
UING 

%0 

-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INIT1AL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONT1NUING CALIBRAT10N INITIAL CONT1N- CONT1N- CONTIN-
SUMMARY TABLE 10122193 UING UING UING 

soo: WAOOI 11/15/93 11/19193 11120193 
08:19 07:55 10:27 

PARAMETER 

% RSD %D %D %D 

VOLATILE ORGANIC 
COMPCUNDS 

chloromethane - - - 32.2 
chloroethane - 27.4 - -
acetone 61 3 - 34.1 47.0 
methylene chloride 35.1 - - 28.6 
carbon dlaulftde - - - 25.6 
2-butanone 58.0 - - 93.6 
2-heXinone - - - 43.2 

QUALIFICATION J (+) J (+) J (+) J (+) 

SAMPLES AFFECTED None None CF17BRBS2 CF17BR7S2R 
- - CF17BRBSO -

INITIAL AND CONT1NUING CALIBRATION SUMMARY 

INITIAL AND CONT1NUING CALIBRAT10N INIT1AL CONT1N- CONT1N- CONT1N-
SUMMARY TABUE 10129193 UING UING UING 

800: WAOOS 11/16193 11/17/93 
08:03 13:09 

PARAMETER 

% RSD %D %D %D 

VOLATILE ORGANIC 
COMPCUNDS 

chloromethane 40.5 - - -
acetone 48.1 26.7 30.2 -

QUALIFICATION J (+) J (+) J (+) 

SAMPLES AFFECTED CF17BR5S0 None None -
CF17BRBS2 - - -

CF178R13S0 - - -
CF17BR13S2 - - -

6-31 

CONT1N- CONTIN-
UING UING 

- -
- -
- -
- -
- -
- -
- -

- -
- -

CONT1N- CONTIN-
UING UING 

%D %D 

- -
- -

- -

- -
- -
- -



Tobie 2-3 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-GOMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTIN- CONTIN- CONTIN-
SUMMARY TABLE UING UING UING 

SDG: WADDS 11120193 
08:49 

PARAMETER 
% RSD %0 %0 %0 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

hexac:hlorobutadiene - 25.5 - -
4-chloro-3-mell1ylphenol - 31.8 - -
2·nitroaniline - 39.1 - -
4-chlorophenyl-phenylell1er - 27.6 - -

QUALIFICATION J (+) 

SAMPLES AFFECTED - None - -

6-32 

CONTIN- CONTIN-
UING UING 

%0 %0 

- -
- -
- -
- -

- - II 



INITIAL AND CONTINUING 
CAUBRATIONSUMMARY 

TABUE 
SDGWA009 

PARAMETIER 

VOLATILE ORGANIC 
COMPOUNDS 

chloromethane 
methytene chloride 
acetone 
carbon dleulnde 
2-bumnone 
04-methyI-2-pentanone 
2-hexanone 

QUALIFICATION 

SAMPLES AFFECTED 

acetone 

2-hexanone 

Table 2-3 (Continued) 

INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 
OPERABLE UNIT 2 

NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL INITIAL CONTlN- CONTlN- CONTlN- CON TlN-
UING UING UING UING 

10129/93 10122/93 11/19/93 11/19/93 11120/93 11121/93 
9:24 7:5l5 10:27 10:29 

% RSD %RSD SOIL M SOIL WATIER WATIER 
RRF %0 %0 %0 %0 

40.8 - - - 32.2 -
- 35.1 - - 28.8 32.7 

~.1 61.3 36.6 3 •. 1 47 61.7 
- - - - 25.8 -
- 58.0 31 1 - 93.6 -
- - - - - 27.3 

- RRF 0.04 27.2 - 43.2 27.3 

J (+) J (+) & R J (+) J (+) J (+) J (+) 

(0) CF51.1 7BR1452 7BR1552 CF5141 CF515D 
7BR1452 CF5135 BR15S0D BR1552D CF513S CF513ST 
BR1550D CF512D - - CF512D -

CF5111 - - CF5111 -
CF515D - - - -
CF5135T - - - -

AU Wllter - - - -
umple. - - - -

o : Only tho laot Mvon dig" of Ill ... mplo 1.0. we", UMd. 

6-33 

CONTlN-
UING 

11122/93 
9:04 

WATIER 
%0 

37.8 
40.0 

-
25.5 
28 .• 
29.5 

J (+) 

None 
-
-
-
-
-

-
-



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CON TIN. CONTlN· 
SUMMARY 11122193 UING UING 

TABLE 
SOG WAOOS 

PARAMETER % RSD %D %D 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

di·n-octylphthalate 34.7 · · 

QUALIFICATION J (+) 

SAMPLES AFFECTED None · · 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CON TIN· CONTIN. 
SUMMARY UING UING 

TABLE 11124193 
SOG WADDS 

PARAMETIER % RSD %D %D 

PESTICIDEIPCB ORGANIC 
COMPOUNDS 

methoxychlor 22.1 · · 

QUALIFICATION None · · 
SAMPLES AFFECTED None - -

8-34 

CONTIN. 
UING 

%D 

· 

· 

CONTIN. 
UING 

%D 

· 

· 

-



Tablt! 2-3 (Continuod) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAl. AND CONTINUING CALIBRATION SUMMARY 

INITIAl. CONTlN- CON TlN- CONTlN-
INITIAL AND CONTINUING CALIBRATION 10122193 UING UING UING 

SUMMARY TABLE 11121193 11122193 
SDG WA010 10:29 09:1].4 

PARAMETIER % RSD %0 %0 %0 

VOLATILE ORGANIC 
COMPOUNDS 

acetone 61.3 61.7 ~.O -
methylene chloride 35.1 32.7 37.8 -
2~but.none 58. - 25.5 -
4-methy~2'"'Pentlinone - 27.3 28 .• -
2.t1exanone - 27.3 29.5 -

QUALIFICATION J (+) J (+) J (+) 

SAMPLES AFFECTED CF524S CF527S CF5245 -
CF5251 - CF5251 -
CF527S - - -

CON TlN- CONTlN-
UING UING 

%0 %D 

- -
- -
- -
- -
- -

- -
- -
- -



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE. FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTIN· CONTIN. CON TIN· 
SUMMARY TABLIE 11122/93 UING UING UING 

SOG WA010 

PARAMETER 
% RSO %D %0 %0 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

dl·n-oclylphth.l.te 34.7 - · -

QUALIFICATION J (+) - · -
SAMPLES AFFECTED None - - -

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTlN· CONTlN· CONTlN· 
SUMMARY TABLIE 10124193 UING UING UING 

SOG WA010 

PARAMETER 
% RSO %0 %0 %D 

PESTICIDEIPCB ORGANIC 
COMPOUNDS 

endrln ketone 22.1 . · . 

QUALIFICATION J (+) . · . 

SAMPLES AFFECTED None - - -

8-36 

CONTlN· CONTIN· 
UING UING 

%0 %0 

- -

· -

- · 

CONTlN· CONTlN· 
UING UING 

%D %0 

- · 

· -

· · 



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTIN- CONTlN- CONTlN-
SUMMARY TABLE UING UING UING 

SOO WADll 12/6/93 12/6/93 
07:32 17:-45 

PARAMETER 

% RSD %0 %0 

VOLATILE ORGANIC 
COMPOUNDS 

chloroethane - 67.6 - -
acetone - 41.2 39.2 -
carbon tetrachloride - 89.6 - -
2~utanone - - 52.8 -
2-hexanone - - 38.1 -

QUALIFICATION J (+) J (+) 

SAMPLES AFFECTED - CF5MW4S CF5MW3S -
- CF5MW30S CF5M'M5S -
- CF5MW7ST - -

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTlN- CONTlN- CONTlN-
SUMMARY TABLE 11122193 UING UING UING 

500 WAOll 1217/93 12/9/93 1219/93 
13:48 10:59 07:54 

PARAMETER 

% RSD %0 %0 %0 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

di-n-octylphll1alote 34.7 - - -
2·nitroaniline - 27.6 27.8 -
2,2'-oxybla(l-ehloropropa ... ) - - 31.4 38.5 
4-nitroaniHne - - 27.2 34.6 
n-nitroao-<ii-n-propylamlne - - - 26.2 
4-nitrophenol - - - 48.8 
indeno(1,2,3-ed)pyrene - - 27.0 -

QUALIFICATION J (+) J (+) J (+) J (+) 

SAMPLES AFFECTED None None None None 

6-37 

CONTlN- CONTIN-
UING UING 

- -
- -
- -
- -
- -

- -
- -
- -

CONTlN- CONTlN-
UING UING 

12/11/93 
07:31 

%0 %0 

33.8 -
- -

26.5 -
28.4 -
- -

40.5 -
- -

J (+) 

None -



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INIllAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION SUMMARY INITIAL CON TIN· CONTlN· CONTlN· 
12110193 UING UING UING 

TABUE 
SOG WA011 

PARAMETER % RSD %0 %0 %0 

PESTICIDE/PCB ORGANIC 
COMPOUNDS 

alpha·BHC 20.8 · · · 
methoxychlor 21.8 · · · 

QUALIFICATION J (+) 

SAMPLES AFFECTED None · · · 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INIllAL AND CONTINUING CALIBRATION SUMMARY INITIAL CONTIN. CONTlN· CONTIN. 
TABUE UING UING UING 

SOGWA012 1218193 
17:45 

PARAMETER 
% RSO %0 %0 %0 

VOLATILE ORGANIC 
COMPOUNDS 

acetone · 39.2 · · 
2-butanone · 52.8 · · 
2-hexanone · 38.1 · · 

QUALIFICATION J (+) 

SAMPLES AFFECTED · CF5MW6S · · 

6-38 

CONTIN· CONTlN· 
UING UING 

%0 %0 

· · 
· · 

· · 

CONTlN· CONTlN· 
UING UING 

%0 %0 

· · 
· · 
· · 

· · 



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTlN- CONTlN- CONTlN-
SUMMARY TABLE 11122193 UING UING UING 

SOG WA012 1219193 12111193 
07:504 07:31 

PARAMETER 
% RSD %0 %0 %0 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

dl-n-oc\ylphthalat. 34.7 - 33.8 -
2,2' -oxyb ia( l-<:hlorop ro pa no ) - 38.5 26.5 -
n-nitroso-dl ... ,epropylamlne - 26.2 - -
.(.fiitrophenol - 48.8 40.5 -
4-nitroanillne - 34.6 28.4 -

QUALIFICATION J (+) J (+) J (+) 

SAMPLES AFFECTED None None None -

INITIAL AND CONTINUING CAUBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTlN- CONTlN- CONTlN-
SUMMARY TABLE 12118193 UING UING UING 

SDGWA012 

PARAMETER 
% RSD %0 %0 %0 

PESTICIDE/PCB ORGANIC 
COMPOUNDS 

alpha-BHC 20.5 - - -

QUALIFICATION J (+) 

SAMPLES AFFECTED None - - -

6-39 

CONTlN- CONTlN-
UING UING 

%0 %0 

- -
- -
- -
- -
- -

- -

CONTIN- CONTlN-
UING UING 

%0 %0 

- -

- -



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CAUBRATION INITIAL CONTIN- CONTlN- CONTIN-
SUMMARY TABUE UING UlNa UING 

SDG WA013 114/94 115/94 
06:14 06:02 

PARAMETER 
% RSD %0 %0 

VOLATILE ORGANIC' 
COMPOUNDS 

methylene Chloride - 43.9 34.9 -
2-tlulanone - - 47.2 -
2-t1exanone - - 50.0 -

QUALIFICATION J (+) J (+1 

SAMPLES AFFECTED - None None -

INITIAL AND CONTINUING CAUBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTlN- CONTlN- CONTlN-
SUMMARY TABUE 11122/93 UING UING UING 

SDG WA013 117/94 1/9/94 
07:35 10:10 

PARAMETER 
% RSD %0 %0 %0 . 

SEMIVOLATILE ORGANIC COMPOUNDS 

dl-n-octylphlhalate 34.7 . - -
4-e:hloroaniHne . 34.-1 27.2 -
3-nttroaniline - 66.4 63.2 -
4-nitrophenol - 39.2 41.6 -
n-nitroaodlphenylamine - 45.2 41.7 -
carbazole - 26.0 34.3 -
3,3'o(jlchlorobonzidlno - 43.2 31.2 -

QUALIFICATION J (+) J (+) J (+) 

SAMPLES AFFECTED None None None . 

6-40 

CONTIN- CONTIN-
UING UING 

- -
- -
- -

- -

CONTlN- CONTIN-
UING UING 

%0 %0 

- · 
- -
- -
- · 
· -
· · 
· -

- -



Table 2-3 (Continued) 
INrTlAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CAUBRATION INITIAL CONTlN· CONTIN· CONTIN· SUMMARY TABLE UING UING UING SOG WAc14 115/94 1111/94 
08:02 07:52 

PARAMETER 
'>I RSO '>10 '>10 

VOLATILE ORGANIC 
COMPOUNDS 

methylene chloride - 34.9 · -acetone - - 48.0 -carbon tetrachloride · · 28.4 · 2-but.none · 47.2 · · 2-hexanone · SO.O 40.5 · 

QUALIFICATION J (+) J (+) 

SAMPLES AFFECTED - None None -

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CAUBRATION INITIAL CONTIN· CONTlN· CONTlN· SUMMARY TABLE 11122/93 UING UING UING 
SOG WAc14 1/10/94 1/17/94 1/10/94 

09:45 13:39 07:33 

PARAMETER 
'>I RSO '>10 '>10 '>10 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

d I-n-octylphtl1llate 34.7 · · · 4-chloroanWlne · 26.7 39.5 37.7 3-nltroaniline · · 30.6 71.4 4-nrtrophenol · - 35.4 27.6 n-nitrosodlphenylamlne · 28.8 - 34.0 carbazole · - 37.1 29.7 3,3'-dichlorobenzid irll - 35.1 66.3 39.3 

QUALIFICATION J (+) J (+) J (+) J (+) 

SAMPLES AFFECTED None None Non. None 

8-41 

CONTIN. CONTIN. 
UING UING 

- -
· · 
· · 
- · 
· · 

· · 

CONTIN· CONTIN· 
UING UING 

'>10 '>10 

· · 
· · 
· -
· -
- · - · 
· · 

- · 

· -



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALI BRA TlON SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTlN- CONTlN- CONTlN-
SUMMARY TABLE UING UING UING 

SDG WA015 1/19/9~ 

07:48 

PARAMETER 
% RSD %0 %0 

VOLATILE ORGANIC 
COMPOUNDS 

acetone - 28.9 - -
bromol'orm - 30.8 - -
2-hexanone - 33.9 - -

QUALIFICATION J (+) 

SAMPLES AFFECTED - None - -

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTlN- CONTlN- CON TlN-
SUMMARY 11122/93 UING UING UING 

TABLE 1/17~ 1120~ 

SOG WA015 13:39 07:33 

PARAMETER % RSD %0 %0 %0 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

dl-n-cctylphtholale ~.7 - - -
4-dlloroaniUne - 39.5 37.7 -
3~nitroanillne - 30.8 71.~ -
04-nltrophenal - 35.~ 27.8 -
n_nltro.odlphenylamine - - ~.O -
carbazole - 37.1 29.7 -
3,3'-dlchlorobenzldlne - 66.3 39.3 -

QUALIFICATION J (+) J (+) J (+) 

SAMPLES AFFECTED None None None -

8-42 

CONTlN- CONTlN-
UING UING 

- -
- -
- -

- -

CONTlN- CONTlN-
UING UING 

%0 liD 

- -
- -
- -
- -
- -

- -
- -

- -



Tobie 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTIN- CONTIN- CONTIN-
SUMMARY TABUE 1125/94 UING UING UING 

SDG WAD15 

PARAMEnER 
% RSD %0 %0 %0 

PESTICIDE/PCB ORGANIC 
COMPOUNDS 

heptachlor 22.1 . . . 

QUALIFICATION J (+) 

SAMPLES AFFECTED None . . -

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CaNTIN· CaNTIN· CaNTIN· 
SUMMARY TABUE UING UING UING 

SOGWAD18 2117/94 
07:39 

PARAMEnER 
% RSD %0 liD liD 

VOLATILE ORGANIC 
COMPOUNDS 

acetone - 38.8 - -

QUALIFICATION J (+) 

SAMPLES AFFECTED - None - -

CONTIN- CONTIN. 
UING UING 

%0 %0 

. . 

. . 

CaNTIN· CaNTIN· 
UING UING 

liD liD 

- -

- -



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CAUBRATION SUMMARY 

INITIAL AND CONTINUINO CAUIlAATION INITIAL CaNTIN. CONTIN. CONTIN. 
SUMMARY TABLE 212e~ UING UING UING 

SDG WA01S 313194 
14:29 

PARAMETIER 

% RSD %0 %0 %0 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

3.."itroanillne 39.1 40.2 · -
2,4-<jlnitrophenol - 33.7 - -
3 ,3' -.Hchlorobe nzkline - 57.6 - -
indono(1,2,3<d)pyrene - 27.5 · . 
benzo(g,h,i)porylene - 35.8 - -

QUALIFICATION J (+) J (+) 

SAMPLES AFFECTED None None · -

INITIAL AND CONTINUING CAUBRATION SUMMARY 

INITIAL INITIAL CONTIN· CaNTIN. 
INITIAL AND CONTINUING CAUBRATION 3/1~ 317~ UING UING 

SUMMARY TABLE 
SDGWA018 

PARAMETIER 
% RSD % RSD %0 %0 

PESTICIDE/PCB ORGANIC 
COMPOUNDS 

alpha-BHC 20.4 (1) - - -
alpha-BHC 20.4 (2) - · -
beta·BHC 21.1 (1) - - . 
methoxychlor 20.3 (1) - · -
methoxychlor - 20.3 (1) - . 
methoxychlor - 29.7 (2) - -

QUALIFICATION J (+) J (+) 

SAMPLES AFFECTED None None - -

(1) = column 1, (2) = column 2 

CONTIN· CONTIN· 
UING UING 

%0 %0 

- · 
- -
- · 
- -
- · 

- · 

CONTIN· CaNTIN· 
UING UING 

%D %0 

- -
- -
- · 
- -
- · 
- -

- · 



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON- COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

CON TlN- CONTlN- CONTlN- CONTlN- CONTlN-
INITIAL AND CONTINUING UING UING UING UING UING 
CAUBRATIONSUMMARY 3i2J9.4 3i3J1j4 312194 3i3J1j4 

TABLE 7:27 7:34 9:35 8:09 
SDG WA017 

MSOIL WATER SOIL SOIL 

PARAMETER %0 %0 %0 %0 

VOLATILE ORGANIC 
COMPOUNDS 

chiaro_thane - - - 30.7 -
acetone 40.4 49.B - 47.4 -
2-butanone 49.6 44.5 66.7 137.1 -
1,2,.jichloropropane 29.7. - - - -
~..fT1ethyI-2-pentanone 47.7 35.1 - - -
2-hexlnone 49.7 38.2 73.2 75.5 -
1,I,2,2-tolrachloroothane 2B.3 - - - -

QUALIFICATION J (+) J (+) J (+) J (+) 

SAMPLES AFFECTED 

acetone None CF5SS4 None CF5SS10D -
- CF5SS10R - CF5SS10MS -
- CF5SS10RT - CF5SS10MSD -
- CF5SS4MS - - -
- CF5SS4MSD - - -

CONTlN-
UING 

------
-

-
-
-
-
-



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CAUBRATION SUMMARY 

INITIAL AND CONTINUING INITIAL CONTIN. CONTlN· 
CAUBRATION SUMMARY TABLE 212B/94 UING UING 

SDG WA017 3f.lI94 3/9/94 
14:29 10:25 

PARAMETER 

% RSO %0 %0 

SEMNOLATILE ORGANIC 
COMPOUNDS 

3-nitre.nUlne 39.1 40.2 . 
2,4-dlnitrephenol - 33.7 -
3,3'-dlchlorcbenzldlne - 57.S 34.7 
Indeno (1,2,:Xd) pyrene - 27.5 -
benzo (g,h,l) parylone - 35.8 -
oktltro.niQne - - 25.8 

QUALIFICATION J (+) J (+) J (+) 

SAM PLES AFFECTE 0 None None 

indeno (1,2,3-ed) pyrene - CF5SS1 -

benzo (g ,h,l) perylene - CF5SS1 -
- CF5SS2 -

6-48 

CONTIN· 
UING 

%0 

-. 
. 
---

-

-
-



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CAUBRATION SUMMARY 

INITIAL INITIAL CONTlN- CONTlN- CONTlN-
INITIAL AND CONTINUING UING UING UING 

CAUBRATION SUMMARY TABLE 3/11194 3111194 
SOG WA017 column column 

RTX1701 RTX5 

PARAMETER 

% RSD % RSD %0 %0 %0 

PESTICIDE/PCB ORGANIC 
COMPOUNDS 

alpha-BHC 21.9 22.8 . - . 
methoxychlor 20.3 - - -

QUALIFICATION None None 

SAMPLES AFFECTED None None - . -

6-47 

CONTlN· 
UING 

%0 

-
-

-



Table 2-3 (Continuod) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

. OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CAUBRATION SUMMARY 

INITIAL AND CONTINUING 
CAUBRATION SUMMARY TABUE 

SDG WAD1S 

PARAMETER 

VOLATILE ORGANIC 
COMPOUNDS 

chlorometh.ne 
acetone 
carbon tetrlchloride 
2~utlnone 

04-methyI-2-pentanone 
2-hexanone 
bromoform 

QUALIFICATION 

SAMPLES AFFECTED 

2 July 199.t 
\vaI_.ud~ 

INITIAL CONTIN-
UING 
3/419<1 
08:49 

% RSD %0 

- -
- 39.6 

- 29.6 

- 44.8 

- 41.0 

- 41.0 

- -

J (+) 

- None 

- -
- -
- -
- -
- -
- -
- -
- -
- -

CONTlN- CONTlN-
UING UING 

3/3194 3/419<1 
08:09 09:18 

'liD 'liD 

30.7 -
47.4 -

- -
137.1 27.9 

- -
75.5 77.7 

- 27.9 

J (+) / UJ (-) J (+) I UJ (-) 

CF5SS12 CF5SS13 
CF5SS14 CF5SS15 
CF5SS18 CF5SS16 
CF5SS19 CF5SS17 
CF5SS20 CF5SS25 

CF5SS20D CF5SS26 
CF5SS21 CF5SS27 
CF5SS22 -
CF5SS23 -
CF5SS24 -

CONTlN- CONTIN-
UING UING 

'liD 'liD 

- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CALIBRATION INITIAL CONTlN- CON TlN- CONTlN-
SUMMARY 2/28194 UING UING UING 

TABLE 31919<1 3110194 
SOG WA018 10:25 07:3<1 

PARAMETER \\ RSD \\0 \\0 \\0 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

3-nitrolniUne 39.1 - 52.4 -
4-nitrolni~ne - 25.8 - -
3,3'-<llchlorobenzldlne - 3<1.7 37.0 -

QUALIFICATION J (+) J (+) J (+) 

SAMPLES AFFECTED None None None -

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CAUBRATION INITIAL CONTlN- CON TlN- CONTlN-
SUMMARY 311919<1 UING UING UING 

TABLE 
SOG WA018 

PARAMETER \\ RSD \\0 \\0 \\0 

PESTICIDEIPCB ORGANIC 
COMPOUNDS 

methoxychlor 22.3 (2) - - -

QUALIFICATION J (+) 

SAMPLES AFFECTED None - - -

(2)=oolumn 2 

8-48 

CONTlN- CONTIN-
UING UING 

% ° \\0 

- -
- -
- -

- -

CONTlN- CONTlN-
UING UING 

\\0 \\0 

- -

- -



Table 2-3 (Continuod) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INITIAL AND CONTINUING CALIBRATION SUMMARY 

INITIAL AND CONTINUING CONTlN- CONTlN- CONTlN- CONTlN- CONTlN-
CAUBRATIONSUMMARY UING UING UINO UINO UING 

TABLE 3/4/94 317194 
SDG WA01S 8:49 7:54 

WATER SOIL 

PARAMETER %D %0 %0 %0 %0 

VOLATILE ORGANIC 
COMPOUNDS 

chloroethane - - - - -
acetone 39.6 49.8 - - -
2-butanone 44.8 44.5 - - -
Clrbon tetrachloride 29.6 - - - -
4-methyI-2-penblnone 41.0 35.1 - - -
2-hexanone 41.0 36.2 - - -

QUALIFICATION J (+) J (+) 

SAMPLES AFFECTED 

acetone None CF5SS7 - - -
- CF5SS28 - - -
- CF5SS30 - - -
- CF5SS30D - - -
- CF5SS31 - - -

2-butanone - CF5SS7 - - -

8~O 

CON TlN-
UING 

%0 

-
-
-
-
-
-

-
-
-
-
--



Table 2-3 (Continued) 
INITIAL AND CONTINUING CALIBRATION SUMMARY OF NON-COMPLIANCE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INIl1AL AND CONTINUING CAUBRATION SUMMARY 

INITIAL AND CONTINUING INIl1AL CONTlN- CONTlN-
CALIBRATION SUMMARY TABLE 2128/94 UING UING 

SOO WA019 3/319<1 
14:29 

PARAMETER 

% RSO %0 %0 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

3-nitrconillne 39.1 42,6 -
blo(2-<:hloroethyl)ether - 25.3 -
blo(2-ethylhexyl)phtholo. - 25.2 -

QUALIFICATION J (+) J (+) 

SAMPLES AFFECTED None None -

6-61 

CONTIN-
UING 

%0 

-
-
-

-



SDG Blank QualHled 
NO, Cone. S.mpl •• 

WAOO3 -8.2 CFSMS23S10RF 
ug/L CFSMS29S4CF5 

110 MS23S0 
ug/L CF5MS23S2 

CF5MS29S0 
CFSMS29S4 
CFSMS30S2 
CFSMS30S8 
CF2MW11SR 
CF2MW11SRF 
CF2MW6IR 
CF2MW6IRF 

-1.2 CF2MW11S 
ug/L CF2MW11SF 

CF2MW11SR 
CF2MW11SRF 
CF2MW6IR 
CF2MW6IRF 
CF5MS23S10R 
CF5MS23S 

10RF 
CF5MS29S4 

5.53 CF5MS23S0 
ug/L CF5MS23S2 

CF5MS29S0 
CF5MS29S4 
CF5MS30S2 
CFSMS30S6 
CF2MW11S 
CF2MW11SF 

-35.9 CF2MW11SR 
ug/kg CF2MW11SRF 

CF2MW6IR 
CF2MW6IRF 
CFSMS23S10R 
CFSMS23S 
10RF 
CFSMS23S0 
CFSMS23S2 

Table 2-4 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY 

IN ORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY (eONrDl 

Blank R~rted Reported 
Par.meter 10 Units Cone. Qual, 

Iron PBW-1 ug/L 8.0 U 
mg/kg 30.5 

Magnelium CCB-4 mg/kg 23.0 B 
mg/kg 38.4 B 
mg/kg 89.4 B 
mg/kg 13.4 B 
mg/kg 34.6 B 
mg/kg 83.1 B 
uglL 22.1 B 
ug/L 19.2 B 
uglL 15.8 B 
ug/L 15.9 B 

Lead PBW-1 ug/L 5.6 
ug/L 1.6 B 
ug/L 1.0 U 
ug/L 1.0 U 
uglL 1.0 U 
uglL 1.0 U 
ug/L 1.0 U 
ug/L 1.0 U 

mg/kg O.se B 

Manganese PBW-1 mg/kg 1.4 B 
mg/kg 2~0 B 
mg/kg 4.5 
mg/kg 0.72 B 
mg/kg 2.8 B 
mg/kg 2.3 B 
uglL 17.0 
uglL 4.9 B 

_ .. lum ICB-1 uglL 69.2 B 
uglL 34.0 U 
ugIL 34.0 U 
ugIL 35.9 B 
ug/L 34.0 U 
ug~ 34.0 U 

mg/kg 15.3 B 
mg/kg 15.6 B 

-

~~L __ ~ 

Validated Validated 
Cone. QUII. 

6.0 UJ 
3O.S UJ 

23.0 U 
38.4 U 
69.4 U 
13.4 U 
34.6 U 
83.1 U 
22.1 U 
19.2 U 
15.6 U 
15.9 U 

5.6 J 
16 J 
1.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 

0.66 J 

1.4 U 
2.0 u 
4.5 U 

0.72 U 
2.6 U 
2.3 U 

17.0 u 
4.9 U 

69.2 UJ 
34.0 UJ 
34.0 UJ 
35.9 UJ 
34.0 UJ 
34.0 UJ 

15.3 UJ 
15.6 UJ 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONro) 

SOG Blank Qualified Bi<tnk Report.cl Reported Validated Valldaled 
NO. Cone:. S.mp". P.r.meter 10 Unit. Cone. Qual. Cone. Qu.,. 

WA003 18i1 CF5MS23S0 Sodium CCB-~ mglkg 182 B 162 U 
uglL CF5MS29SO mglkg 145 B 145 U 

CF5MS29s.1 mglkg 185 B 165 U 
CF5MS30S6 mglkg 168 B 168 U 
CF2MWlISR ugliL 129 B 129 U 
CF2MWIISRF ug/L 238 B 238 U 
CF2MWSIR ug/L 148 B 148 U 
CF2MWSIRF ug/L 280 B 280 U 
CF2MS23S10R ug/L 142 B 142 U 
CF2MS23S ug/L 214 B 214 U 
10RF 

-2.0 CF2MWI15 tn>.mum CCB-14 ug/L 1.0 U 1.0 UJ 
uglL CF2MWSF ug/L 1.0 U 1.0 UJ 

CF2MWI15R ug/L 1.0 U 1.0 UJ 
CF2MWI15RF ug/L 1.0 U 1.0 UJ 
CF2MWSIR uglL 1.0 U 1.0 UJ 
CF2MWSIRF ug/L 1.0 U 1.0 UJ 
CF5MS23SIOR uglL 1.0 U 1.0 UJ 
CF5MS23S uglL 1.0 U 1.0 UJ 

10RF 
CF5M523S0 mglkg 0.25 U 0.25 UJ 
CF5MS23S2 mglkg 0.31 U 0.31 UJ 
CF5MS2950 mglkg 0.24 U 0.24 UJ 
CF5M52954 mglkg 0.25 U 0.25 UJ 
CFSNS30S2 mglkgmg 0.25 U 0.25 UJ 
CF5MS30S8 Ikg 0.25 U 0.25 UJ 

-2.6 CF2MWlIS Se5enium CC~ uglL 1.0 U 1.0 UJ 
uglL CF2MWIISF uglL 1.0 U 1.0 UJ 

CF2MWI15R uglL 1.0 U 1.0 UJ 
CF2MW11SRF uglL 1.0 U 1.0 UJ 
CF2MW8IR uglL 1.0 U 1.0 UJ 
CF2MWSIRF ug/L 1.0 U 1.0 UJ 
CFSMS23SIOR uglL 1.0 U 1.0 UJ 
CF5MS23S uglL 1.0 U 1.0 UJ 

10RF 
CF5MS23S0 . mglkg 0.25 U 0.25 UJ 
CFSMS23S2 mglkg 0.31 U 0.31 UJ 
CFSMS= mglkg 0.24 U 0.24 UJ 
CFSMS2ilS4 mglkg 0.25 U 0.25 UJ 
CFSMS30S2 mglkg 0.25 U 0.25 UJ 
CFSloI8308e mglkg 0.25 U 0.25 UJ 
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INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrO) 

SOG Blank Qualified Blank Reported Reportod Validated Valldatod 
NO. Cone. Samples P .... met.r 10 Unit. Cone. Qual. Cone. Qual. 

WAOO3 4.1 CF5MS23S0 Van.dlum CCB-1 mgl1<g 1.g B 1.9 U 
ugll CF5MS23S2 mgl1<g 2.0 B 2.0 U 

CF5MS29S0 mgl1<g 2.3 B 2.3 U 
CF5MS29S4 mgl1<g 1.9 B 1.9 U 
CF5MS30S2 mgl1<g 1.9 B 1.9 U 
CF2MW11SF ug/L 8.1 B B.1 U 

8.0 CF5NS23S0 iZlnc CCB-5 mgl1<g 4.3 B 4.3 U 
ugll CF5MS23S2 mgl1<g 3.5 B 3.5 u· 

CF5MS29S0 mgl1<g 17.0 17.0 U 
CF5MS29S4 mgl1<g 3.2 B 3.2 U 
CF5MS30S2 mgl1<g 4.3 B 4.3 U 
CF5MS30S8 mgl1<g 3.9 B 3.9 U 
CF2MW11S ug/L 19.5 B 19.5 U 
CF2MW11SF ug/L 23.3 23.3 U 
CF2MW11SRF uglL 18.0 B 18.0 U 
CF2MWSIR ug/L 4.3 B 4.3 U 
CF2MWSIRF ug/L 5.7 B 5.7 U 
CF2MS23S10R ug/L 10.5 B 10.5 U 
CF2MS23S ug/L 19.3 B 19.3 U 
10RF 



SOG 
NO. 

WAOO5 

Bl.lnk Quallflod 
Cone. Sample. 

7 ugll CF5MS24S2 

86 CF5BR10S0RE 
uglkg CF5BR10S0D 

CF5BR1OS4 
CF5BR11S0 
CF5BR11S6 
CF5BR12S4 
CF5BR12Se 
CF5BR1BS2 
CF5BR1BS4 
CF5MS24S2 
CF5MS24S6 

6.0 CF5BR1OS0 
uglkg CF5BR1OS0D 

JcF5MS24S2 
CF5MS24Se 

0.18 CF5BR1BS2 
uglkg CF5BR18S4 

CF5MS24S2 
CF5MS24Se 

4 July Hle4 
'MII_audi\panx;0U2 

Tabl. 2-4 (ContinuO<!) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY 

Bl.lnk R.ported 
Parameter ID Unlta 

Cone. Qual 

VOLATILE 
ORGANICS 

acetone CF5MS ugll 7 J 
24SRT 

SEMIVOLATILE 
ORGANICS 

dkl-butylphthalate SBLK1B uglkg 560 JB 
690 JB 
950 JB 
350 JB 
4900 JB 
1600 JB 
2100 JB 
860 JB 
1200 JB 
170 JB 
430 B 

PESTICIDElPCB'S 

methoxychlor PBLK2 uglkg 14 PB 
3.4 PB 
1.1 PB 
4.3 PB 

gamm • ..chlordane PBLK2 uglkg 0.46 JPB 
0.45 JPB 
0.37 JB 
0.25 JPB 
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Validato<! 

Cone. QUII. 

12 U 

7600 U 
7600 U 
8100 U 
3600 U 
7600 U 
8000 U 
8000 U 
7600 U 
8200 U 
380 U 
430 U 

9fl U 
98 U 
20 U 
21 U 

10 U 
11 U 
2.0 U 
2.1 U 



SOG Blank 
NO. Cone. 

WAOOS 75.1 
uglL 

43.6 
ug/L 
I.S 

mgl1<g 

70.4 
mgl1<g 

1.29 
mgl1<g 

l.a 
uglL 

O.S 
mgl1<g 

Table 2-4 (Conlinued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

IN ORGANICS LABORATORY AND FIELD BLANK DATA QUAUFICAT10N SUMMARY 

QUalified Bionk Reportod Reportod Validated 
Sample. Paramet.r ID Unlta Cone. Qual. Cone. 

CF5BRI3S4RF AlumInum CF5MS uglL 23.9 B 23.9 
CF5MS245RF 245R 67.1 B 67.1 

CF5MS24SRF Antimony CCB-4 ug/L 6.a B 6.a 

CF5BR1OS0 Barium CCB-2 mgl1<g 2.2 B 2.2 
CF5BR1OS0D 2.4 B 2.4 
CF5BR10S4 2.1 B 2.1 
CF5BRllS0 7.1 B 7.1 
CF5BR12S4 7.7 B 7.7 
CF5BRlaS2 3.5 B 3.S 
CFSBRI8S4 3.1 B 3.1 
CFSMS2452 8.3 B a.3 
CF5MS245RF ug/L 2.3 B 2.3 

CFSBR1OS0 Calcium PBS-l mgl1<g 382 B 382 
CF5BR1OS0D 313 B 313 
CFSBR1OS4 158 B 158 
CFSBRllS6 109 B 109 
CF5BR12S4 265 B 265 
CF5BR12S6 242 B 242 
CF5BRI3S2 125 B 125 
CFSBRI3S4 104 B 104 
CF5BRI8S2 225 B 225 
!cFSBR1654 156 B 156 
CF5MS2452 141 B 141 
CFSMS24S6 137 B 137 
CF5BRI3S4RF uglL 20.5 B 20.S 
CFSMS245RF 63.1 B 83.1 

CF5BR1OS0 Chromium PBS-l mgl1<g 3.7 B 3.7 
CF5BR10s0D 4.3 B 4.3 

CFSBRI384RF Lead CCB-5 uglL 1.1 B 1.1 
CF5MS245RF 1.4 B 1.4 

CF5BR10s0 ".ng_n ... CCB-2 mgl1<g 1.4 B 1.4 
CF5BR10s0D 1.4 B 1.4 
CF5BRllS0 1.4 B 1.4 
~F58RI3S2 2.9 B 2.9 
CF58RI882 l.a B l.a 
CF5BRI8S4 3.1 B 3.1 
CF5MS2452 2.a B 2.a 

Validated 
Qual. 

U 
U 

UJ 

U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 

U 
U 
U 
U 
U 
U 
U 



INOROANICS LABORATORY AND FieLD BLANK 
DATA QUAUFICAnON SUMMARY (CONrO) 

SDO Bl.lnk Qualified Blank Raported Reported VaHdat .. V.Ud.t~ 
NO. Cone. Sampl •• Ftarameter 10 Unl10 Cone. Qual. Cone. Qual. 

WAOO5 20.5 CF5BR10S0 Magna_lum CF5MS mglkg 38.5 B 38.5 U 
mglkg CF5BR10S00 24SR 44.0 B 44.0 U 

CF5BR10S~ 33.9 B 33.9 U 
CF5BR11S0 23.9 B 23.9 U 
CF5BR11S6 123 B 123 U 
CF5BR12S~ 133 B 133 U 
CF5BR12S8 1~ B 1~ U 
CF5BR13S2 123 B 123 U 
CF5BR13S" 180 . B 180 U 
CF5BR1BS2 ~.O B ~.O U 
CF5BR1BS" ~.3 B 3".3 U 
CF5MS2~2 125 B 128 U 
CF5MS2~e 182 B 182 U 
CF5MS2~RF ug/L ~1.5 B 41.5 U 

28.6 CF5BR10S0 Poa.Mium CF5MS mglkg 37.8 B 37.8 U 
mglkg CF5BR1OS00 2~R 39.3 B 39.3 U 

CF5BR1OS" 39.5 B 39.5 U 
CF5BR11S0 28.8 B 28.8 U 
CF5BR11S5 103 B 103 U 
CF5BR12S~ 101 B 101 U 
CF5BR12SS 175 B 175 U 
CF5BR13S2 1~ B 1~ U 
CF5BR13S" 1~ B 1~ U 
CF5BR1BS2 37.0 B 37.0 U 
CF5BR1BS" <IS. 1 B 48.1 U 
CF5MS2~2 117 B 117 U 
CF5MS2~e 181 B 181 U 
CF5MS2~RF uglL 88.0 B 88.0 U 

0.22 CF5BR1OS0 Selenium CF5MS mglkg 0.28 B 0.28 U 
mglkg CF5BR1OS0D 2~R 0.37 B 0.37 U 

CF5BR1OS~ 0.80 B 0.80 U 
CF5BR11SD 0.31 B 0.31 U 
CF5BRJ1SS 0.5<1 B 0.5<1 UJ 
CF5BR12s.4 0.30 B 0.30 U 
CF5BR12SS 0.28 B 0.28 UJ 
CF5BR13S" 1.1 B 1.1 U 
CF5BR18S2 0.27 B 0.27 U 
icF5BR 18s.4 0.88 B 0.88 U 
IcF5MS2~2 0.5<1 B 0.5<1 UJ 
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INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrO) 

SOO Bl.lnk Quallfl-.j Blank Reported Report-.j V.lldated Valld.tld 
NO. Cone. Sample. Paramet.r 10 Units Cone. Qual. Conc. Qual. 

WAOO~ 112 CF~BR10S0 Sodium PBS-1 mgl1cg 1~~ B 1~~ U 
mgl1cg CF5BR10S00 15~ B 15~ U 

CF~BR1054 183 B 183 U 
C~BR11S0 120 B 120 U 
C~BR11S6 134 B 134 U 
CF~BR12S4 168 B 168 U 
CF~BR12Se 185 B 18~ U 
CF~BR1352 190 B 190 U 
CF~BR1356 1~1 B 151 U 
CF~BR1as2 167 B 167 U 
C~BR1as4 185 B 185 U 
CF5MS2452 211 B 211 U 

. CF5MS2456 11111 B 199 U 
CF~MS24SRF ugll 228 B 228 U 

3.58 CF5BR 1 050 ~ CF~MS mgl1cg 3.2 B 3.2 U 
mglkg CF~BR10S00 245R 4.4 B 4.4 U 

CF5BR1~ 7.0 7.0 U 
CF~BR11SO 0.99 B 0.99 U 
CF5BR11St1 3.0 B 3.0 U 
CF~BR12S4 5.7 5.7 U 
C~BR12Se 3.4 B 3.4 U 
C~BR1352 2.3 B 2.3 U 
CF5BR1354 3.2 B 3.2 U 
C~BR1as2 3.4 B 3.4 U 
CF~BR1as4 e.1 6.1 U 
CF5MS2452 3.1 B 3.1 U 
CF~MS245e 4.7 B 4.7 U 
CF5BR1354RF 8.9 B 8.9 U 
CF5MS245RF 38.5 36.5 U 
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SDG Blank 
NO. Conc. 

WAOO6 

25 
ugJkg 

11 
ugJkg 

250 
ug.kg 

280 
ugJkg 

0.23 
ugJkg 

0.65 
ugJkg 

Tabl. 2~ (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK DATA QUAUFICATlON SUMMARY 

Qualified Blank Reported Simple. Parameter 10 Units 
Conc. QUII. 

VOLATILE 
ORGANICS 

CFSBR14S2 Iceton. VBLK3 ugJkg 32 B CFSBR1582 
80 B CF5BR17Se 

210 B CF5MS19S0 
12 B CF5MS20S0 
12 JB CFSMS2OS2 
77 B 

CF5BR14S2 2-but8none VBLK3 uglkg 8 JB CFSBR1582 
6 JB CF5BR175e 

30 JB CF5MS2OS2 e JB 

CF5BR1e52 methylene chloride VBLK2 ugJkg 300 JB CFSBR1SS. 
320 JB 

SEMIVOLATlLES 

CF5BR14S2 dkHIutylphthllate SBLK2 uglkg 290 JB CFSBR1580 
220 JB CFSBR1582 
180 JB CF5MS19S0 
150 JB CF5MS19S4 
290 JB CFSMS2OS0 
310 JB CF5MS20S0 
120 JB 

PESTlCIDElPCB'S 

CF5BR14S0 Ildrtn PBLK2 ugJkg 3.5 PB CF5BR14S2 0.46 PB CF5MS19S0 0.52 PB CFSMS1ss. 0.48 PB CFSMa2080 0.20 PB CFSM82Il82 O.:!!! PB 

CFS8R14S2 methoxychlor PBLK2 uglkg 1.9 J CFS8R15S0 1.7 JP 

8-41 

Validated 

Conc. Qual. 

32 U· 
80 U 

210 U 
12 U 
14 U 
77 U 

12 U 
12 U 
80 U 
13 U 

740 U 
780 U 

4000 U 
3800 U 
410 U 
370 U 
360 U 
470 U 
430 U 

11 U 
2.0 UJ 
1.9 UJ 
2.0 UJ 
2.4 UJ 
2.2 UJ 

20 UJ 
96 UJ 



SOO Blank 
NO. Cone. 

WAooe 39.2 
ug/L 
-3.48 
mgll<g 

.0.70 
mgil<g 

0.9<1 
mgll<g 

Table 2" (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INOROANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY 

Qu.llfied BI.nk Roported 
Samp ... Parameter 10 Units Cone. 

CF5MSI9S~RF Aluminum CCBS ug/L 37.7 

CF5BRI480 Antimony PBWI mgll<g 3.0 
CF5BRI482 2.8 
CF5BR1SS0 2.B 
CF5BRI5S2 3.0 
CF5BR1B82 2.9 
CFSBR1~ 3.0 
CF5BR17S~ 3.0 
CFSBR17SS 2.9 
CFSMSI9S0 2.9 
CF5MSI9S4 2.7 
CFSMS2OS0 3.4 
CF5MS2OS2 3.1 
CFSMSI9S~RF uglL 12.0 

CFSBRI480 jAtu.nlc CCB8 mgil<g O.SI 
CF5BRI482 0.48 
CF5BRI5S0 0.48 
CF5BRI5S2 0.50 
CF5BR1BS2 0.48 
CF5BR1~ 0.911 
CFSBR17S4 1.2 
CF5BR17Sa 0.9<1 
CF5MS19S0 0.48 
CF5MSI9S~ 0.47 
CFSMS20s0 0.58 
CF5MS2OS2 0.S2 
CFSMS 19S~R F uglL 2.0 

CF5BR1794 Barium Rln .. '" mgil<g 5.3 
CF5MSI9S~ 3.4 
CFSMS2OS0 1.7 
CF5MS2OS2 ~.5 

CF5MS199<1RF ugIL 2.4 

6-62 

Reported Valid.ted Validated 
Qual. Cone. Qual. 

B 37.7 U 

U 3.0 UJ 
U 2.8 UJ 
U 2.B UJ 
U 3.0 UJ 
U 2.9 UJ 
U 3.0 ·UJ 
U 3.0 UJ 
U 2.9 UJ 
U 2.9 UJ 
U 2.7 UJ 
U 3.~ UJ 
U 3.1 UJ 
U 12.0 UJ 

U O.SI UJ 
U 0.48 UJ 
U 0.48 UJ 
U 0.50 UJ 
U 0.48 UJ 
U 0.99 UJ 
B 1.2 J 
U 0.9<1 UJ 
U 0.48 UJ 
U 0.47 UJ 
U 0.56 UJ 
U 0.52 UJ 
U 2.0 UJ 

B 5.3 U 
B 3.4 U 
B 1.7 U 
B 4.S U 
B 2.4 U 



SDG 
NO. 

WAOO6 

Blank Qualified 
Cone. Sample. 

~.32 CFSBRI452 
mg/kg CFSBR16S2 

CFSBRI6S. 
CF5BR17S. 
CFSBR17S6 
CF5MSl9S. 
CF5MS2OS0 
CF5MS2OS2 
CF5MS 19S.R F 

33 .• CF5MSI9S.RF 
uglL 

.{I.36 CF5MS2OS0 
mg/kg CF5MS 19S.R F 

1.0 CF5BRI450 
mg/kg CF5BRI452 

CF5BRI5S0 
CF5BRl5S2 
CF5BRl6S2 
CF5BRl6S<I 
CF5BR17S<1 
CF5BMSIIS<I 
CF5MS2OS0 
CFSMS2OS2 
CFSMS19S4RF 

11.S CF5BRl4S0 
mg/kg CF5BR15S0 

CFSMS2OS0 
-12.0 CF5MSl9S. 
mglkg CFSMS19S.RF 

:2 July 1* 
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INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONT'D) 

Blank Roport..:l 
Parameter 10 Unit. Cone. 

Cllelum CCB3 mg/kg 19<1 
95.1 
81.5 
au 
8S.7 
113 
125 
1010 

ug/L 9.0 

Iron Rinute ug/L 7.3 

Lead CCB8 mg/kg 1.6 
ug/L 1.0 

Mangan ... Rlnute mg/kg 3.S 
3.5 
2.7 
•. 1 
2.1 
•. 0 
2.5 
1 .• 
1.4 
1.4 

uglL 2.0 

Magnellum Rlnu" mg/kg 56.2 
41.0 
18.5 

ICBl mg/kg 22.g 
ug/L 10.0 

&063 

Reported Validated Validated 
Qual. Cone. Qual. 

B 19. J 
B 9S.1 UJ 
B 81.S UJ 
B 91.1 UJ 
B 88.7 UJ 
B 113 UJ 
B 12S UJ 
B 1010 J 
U 9.0 UJ 

B 7.3 U 

1.8 J 
U 1.0 UJ 

3.8 U 
B 3.S U 
B 2.7 U 

4.1 U 
B 2.1 U 

4.0 U 
B 2.S U 
B 1.<1 U 
B 1.4 U 
B 1.4 U 
B 2.0 U 

B 56.2 U 
B 41.0 U 
B 18.8 U 
B 22.9 J 
U 10.0 UJ 



INORGANICS LABORATORY ANO FIELD BLANK 
OATA QUAUFICATION SUMMARY (CONrO) 

SOG Blank Qualified Blank Reported Raported Validated Validated 
NO. Cone. Sample. Paramet.r 10 Unita Cone:. Qu.1. Cone. QUai. 

WAOCS -1.10 CF5BRl4S0 Nickol ICBl mgJkg 1.0 U 1.0 UJ , 
mgJkg CF5BR14S2 1.8 B 1.6 J 

CF5BR15S0 0.92 U 0.92 UJ 
CF5BR15S2 1.0 U 1.0 UJ 
CF5BRl8S2 1.0 B 1.0 UJ 
CF5BRl8S4 5.4 B 5.4 J 
CF5BR17S4 2.8 B 2.S J 
CF5BR17S8 3.0 B 3.0 J 
CF5MS19S0 0.97 U 0.97 UJ 
CF5MS19S4 0.91 U 0.91 UJ 
CF5MS20S0 1.1 U 1.1 UJ 
CF5MS2OS2 1.0 U 1.0 UJ 
CF5MSl9S4RF ug/L 4.0 U 4.0 UJ 

52.8 CFSBRl4S0 Pota •• ium Rlnute mgJkg 33.; B 33.; U 
mglkg CF5BRl4S2 78.8 B 78.8 U 

CF5BRl5S0 24.3 B 24.3 U 
CF5BRl592 88.1 B 88.1 U 
CF5BRl8S2 59.4 B 59.4 U 
CF5BRl8S4 183 B 183 U 
CF5BR17S4 142 B 142 U 
CF5MSl9S0 27.0 B 27.0 U 
CF5MSl9S4 21.0 B 21.0 U 
CF5MS2OS0 11.0 B 11.0 U 
CF5MS2OS2 43.1 B 43.1 U 
CF5MSl9S4RF ugll 43.0 B 43.0 U 

-<].52 CF5BRl4S0 S.Mtnlum CCB3 mgJkg 0.25 U 0.25 UJ 
mgJkg CF5BRl4S2 0.24 U 0.24 UJ 

CF5BRl590 0.28 B 0.28 J 
CF5BRl592 0.35 B 0.35 J 
CF5BRl8S2 0.24 U 0.24 UJ 
CF5BRl8S4 0.84 B 0.84 J 
CF5BR17S4 0.50 B 0.50 J 
CF5BR1758 0.54 B 0.54 J 
CF5MSl9S0 0.24 U 0.24 UJ 
CF5MSl9S4 0.23 U 0.23 UJ 
CF5MS2OS0 0.28 U 0.28 UJ 
CF5MS2OS2 1.2 B 1.2 J 
CF5BRla54RF ug/L 1.0 U 1.0 UJ 

39.0 CF5BR14S0 Sodium Rlnute mglkg 193 B 193 U 
mgJkg CF5BRl4S2 172 B 172 U 

8.a4 



INORGANICS LABORATORY AND FIELD BLANK DATA QUAUFICATION SUMMARY CONTO) 

SOG BI.nk Qu.Ufled BI.nk Reported Reported Validated V.lid.t~ 
NO. Cone. Samp'-. Plrameter 10 Unila Conc. Qu.!. Conc. Qu.l. 

WAOO!! 39.0 CF5BR15S0 SCdlum RlnNt. mgJ1<g 170 B 170 U 
mgJ1<g CF5BR16S2 17~ B 175 U 

CFSBR165. 1n B 172 U 
CF5BR17S. 178 B 178 U 
CF5BR17S6 176 B 172 U 
CF5MS19S0 190 B 190 U 
CFSMS195. 175 B 175 U 
CFSMS20S0 227 B 227 U 
CF5MS20S2 18-4 B 18. U 
CF5MS195.RF uglL 171 B 171 U 

-0.52 CF5BR1.s0 Thailum CCBS mgl1<g 0.25 U 0.25 UJ 
mgl1<g CFSBR1.s2 0.2. U 0.2. UJ 

CFSBR15S0 0.23 U 0.23 UJ 
~F5BR1652 0.2S U 0.2~ UJ 
CF5BR1652 0.2. U 0.2. UJ 
CF~BR165. 0.2~ U 0.2~ UJ 
CF5BR17S. 0.25 U 0.2~ UJ 
CFSBR17S5 0.24 U 0.2. UJ 
CFSMS1950 0.24 U 0.24 UJ 
CFSMS1~ 0.23 U 0.23 UJ 
CF5MS20S0 0.25 U 0.28 UJ 
CF5MS2OS2 0.25 U 0.26 UJ 
CF5MS195.RF ugll 1.0 U 1.0 UJ 

O.SS CF5BR1.s0 Ivanadium CCB3 mgJ1<g 2.5 B 2.8 U 
mgJ1<g CF5BR1650 2.3 B 2.3 U 

CF5MS1950 3.1 B 3.1 U 
CF5MS195. 3.6 B 3.6 U 
CF5MS2OS0 2.1 B 2.1 U 
CF5MS2OS2 2.5 B 2.6 U 

-1.8-4 CF5BR1.s0 ~ CCB3 mgJ1<g 3.0 B 3.0 UJ 
mgJ1<g CF5BR1.s2· 3.6 B 3.6 UJ 

CF5BR1650 4.0 B 4.0 UJ 
CF5BR1652 2.8 B 2.8 UJ 
CFSBRl652 0.411 U 0.48 UJ 
CF5BR165. 1.3 B 1.3 UJ 
CFSBR17S5 2.7 B 2.7 UJ 
CF5MSl95<4 2.2 B 2.2 UJ 
CF5MS20S0 0.9t! B 0.9t! UJ 
CF~MS20S2 0.52 B 0.52 UJ 
CF5MSl95<4RF ugll S.3 B 5.3 UJ 

2.0!! CF5BR17a. Ringle mgl1<g 9.S 9.5 U 
mgl1<g 

1'-5 



, 

SOG Blank 
NO. Cone. 

WAOO7 

6 
ugll<g 

64 
ugll<g 

1.2 
ugll<g 

0.96 
uglkg 

Tlble 2-4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

O~GANICS LABORATORY AND FI!LD BLANK 
DATA QUAUFICATION SUMMARY 

Qualified Blank 
Samp ... Parameter 10 Units 

Reported 

Cone. Qual. 

VOLATILE 
ORGANICS 

CF5BR~ acetone VBLKI ugJl<g 10 JB 
CF5BR9S00 g JB 
CF5BR9S4 12 B 
CF5BR9S4D 9 B 
CF5MSI3S0 e JB 
CF5MSI3S00 e JB 

SEMIVOLATILE 
ORGANICS 

CF5BRgSO 'dk1-butylphtholate SBLKI ugll<g 110 JB 
CF5BR9S0DL 110 DJB 
CF5BR9S00 340 JB 
CF5BR9S0DDL 300 DJB 
CF5BR9S4 190 JB 
CF5BR9S40 320 JB 
CF5MSI3S0 210 JB 
CF5MSI3S0D 290 JB 
CF5MSI354 57 JB 
CF5MsasO 130 JB 
CF5MS9S2 104 JB 

PESTICIDElPCB'S 

CF5BR9S0 Ildrln P8LKI uglkgug I.e P8 
CF5BR9S0D Ikg 1.6 P8 
CF58R9S4 ugII<g 1.9 P8 
CF58RiS40 ugII<g 0.5 P8 
CF5MSI3S0 uglkg 2.0 PB 
CF5M813S00 ugll<g 1.7 P8 
CFeM81354 ugll<g I.e PB 
CFeM88S0 ugll<g 1.7 PB 
CF5MS882 ugII<g 1.7 PB 
CF5M813S0 methoxychlor P8LKI uglkg 1.3 J 

6.;16 

Validated 

Cone. Qual. 

11 U 
12 U 
12 U 
12 U 
12 U 
11 U 

380 U 
750 U 
380 U 
1900 U 
400 U 
400 U 
380 U 
380 U 
400 U 
390 U 
400 U 

1.9 U 
1.9 U 
2.0 U 
2.0 U 
2.0 U 
1.9 U 
2.0 U 
2.0 U 
2.0 U 
20 U 



SOG NO. Blank Qualified 
Cone. Sample. 

28.3 CF~MS13S0 

WAOO7 (ug/L) CF~BR9S0 

CF~BR9S0D 

3.4 CF~MS13S0 
(uglL) CF~MS13S0D 

CF5MS1354 
CF5MSBSO 
.CF5MSBS2 

3.0 CF5BR9S4 
(uglL) 

3.9 CF5BR9S0 
(ug/L) CF~BR9S0D 

90.9 CF5MS13S0 
(mgJ1<g) CF5MS1354 

CF5BR9S4 
CF5BR9S4D 

4.7 CF5BR9S0 
(ug/L) CFSBR9S0D 

CF5BR9S4 
CFSBR9S4D 

4.8 CF5MS13S0 
(ugIL) CF5MSl350D 

CF5MSl354 
CF5MSBSO 
CF5MSBS2 
CF5BR9S0 
CF5BR9S0D 
CF5BR9S4 
CF5BR9S4D 

92.5 CF5MSBS2 
(uglL) 
88.8 CF5M813S0 

(ug/L) CF5M813S0D 
CF5M81354 
CF5MS8S0 
CF5MSBS2 

Table 2~ (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INORGANICS LABORATORY AND FieLD BLANK 
DATA QUALIFICATION SUMMARY 

Blank Reported Reported 
Parameter ID Unit. Cone. QUI~ 

Antimony CCB(P1) mgJ1<g 2.9 B 
mgi1<g 2.7 B 
mgi1<g 3.4 B 

Benum CCB(P1) mgi1<g 2.1 B 
mgi1<g 2.8 B 
mgi1<g 3.8 B 
mgi1<g 2.8 B 
mgi1<g 4.0 B 

BerylUum CCB(P1) mgi1<g 0.28 B 

Cadmium CCB(P1) mgi1<g 0.80 B 
mgi1<g 1.1 

Calcium PBS mgi1<g 225 B 
mgi1<g 120 B 
mgi1<g 319 B 
mgi1<g 479 B 

Cobal CCB(P1) mgi1<g 4.3 B 
mgi1<g 2.0 B 
mgi1<g 2.3 B 
mgi1<g 1.0 B 

Copper CCB(P1) mgi1<g 1.1 B 
mgi1<g 1.1 B 
mgJ1<g C.1Ie B 
mgi1<g 0.74 B 
mgi1<g 0.59 B 
mgi1<g 5.2 B 
mgi1<g 4.9 B 
mgi1<g 1.8 B 
mgi1<g 1.3 B 

Iron CCB(P1) mgi1<g 98.5 B 

Mignealum CCB(P1) mgi1<g 35.2 B 
mgi1<g 55.5 B 
mgi1<g 80.5 B 
mgi1<g 352 B 
mgi1<g 24.9 B 

6-47 

Validated Validated 
Cane. QUII. 

2.9 U 
2.7 U 
3.4 U 

2.1 U 
2.6 U 
3.8 U 
2.8 U 
4.0 U 

0.28 U 

0.80 U 
1.1 U 

225 U 
120 U 
31g U 
479 U 

4.3 U 
2.0 U 
2.3 U 
1.0 U 

1.1 U 
1.1 U 

0.95 U 
0.74 U 
0.59 U 
5.2 U 
4.9 U 
1.8 U 
1.3 U 

98.5 U 

35.2 U 
55.5 U 
SO.5 U 
35.2 U 
24.9 U 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICAnON SUMMARY (CONTO) 

SOG NO. Blank Qualiliod Blank Reported Roported Validated Valldatod 
Cone. Somplfl Param.t.r 10 Units Cone. Qual. Cone. Quol. 

2.8 CFSMS13S0 Mlnglnel. CCB(Pl) mg/1<g I.S B I.S U 
WA007 (ug/L) CF5MSI3S~ mg/1<g 1.7 B 1.7 U 

CFSMS8S0 mg/1<g 2.1 B 2.1 U 
CFSMSBS2 mg/1<g 0.71 B 0.71 U 
CF5BRBS~0 mg/1<g I.S B I.S U 

9.~ CF5MSI3S0 Nickol CCB(Pl) mg/1<g 2.2 B 2.2 U 
(ug/L) CF5MSI3S00 mg/1<g 2.5 B 2.5 U 

CF5MS13S4 mg/1<g 2.5 B 2.5 U 
CF5MSBS2 mg/1<g 1.3 B 1.3 U 
CF5BR9S0 mg/1<g 2.9 B 2.9 U 
CF5BRBSOO mg/1<g 4.3 B ~.3 U 
CF5BRBS4 mg/1<g 8.8 B 8.8 U 
CF5BRBS40 mg/1<g 8.2 B 8.2 U 

88.9 CF5MSI3S0 PotllHlum CCB(Pl) mg/1<g 13.2 B 13.2 U 
(ugIL) CF5MS13S00 mg/1<g 22.2 B 22.2 U 

CF5MS13S~ mgi1<g 27.2 B 27.2 U 
CF5MSBSO mg/1<g 15.~ B 15.4 U 
CF5MSBS2 mg/1<g 9.8 B 9.8 U 

0.44 CF5MSI3S00 Solenlum PBS mgi1<g 0.28 B 0.28 U 
(mglkg) CF5MS13S4 mgi1<g 0.27 B 0.27 U 

CF5MSesO mgll<g 0.82 B 0.82 U 

5.3 CF5MS13S0 Silver CCB(Pl) mgll<g 0.80 B 0.80 U 
(uglL) CF5MS13S00 mgi1<g 0.89 B 0.811 U 

CF5BR9S00 mgi1<g 0.80 B 0.80 U 

91.7 CF5MS13S0 Sodium PBS mg/1<g 1311 B 138 U 
(mg/1<g) CF5MS13S00 mgi1<g 1e1 B le1 U 

CF5MS13S4 mgi1<g 128 B 128 U 
CF5MSeso mgll<g 139 B 139 U 
CF5MSBS2 mgll<g 170 B 170 U 
CF5BR9SO mg/1<g 191 B 191 U 
CF5BRBSOO mgll<g 182 B 182 U 
CF5BRBS4 mgi1<g 149 B 149 U 
CF5BRBS40 mgi1<g 1e1 B le1 U 

2 July 1QIM 

...... _.lJdi\plra:OU2 8-88 



SDG NO. 

.' WAOO7 

Blank QuaUfled 
Cone. S.mp~. 

2.4 CF5MS13S0 
(ug/Ll CF5MS13S0D 

CFSMSSSO 
CF5MSSS2 

2.7 CF5MSI3S0 
(mg/kg) CF5MSI3S0D 

CF5MSI3S4 
CF5MSSSO 
CF5MSSS2 
CF5BR9S4 
CF5BR~D 

2Ju1y1~ 

'IvaI_audi\pM:c:0U2 

IN ORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY (CONrD) 

Blank Reported 
Plram.ter 10 Unit. Cone. 

V.nldlum CCB(Pl) mg/kg 1.3 
mg/kg 1.6 
mg/kg 0.98 
mg/kg 0.97 

ZInc PBS mg/kg 3.1 
mg/kg 3.6 
mg/kg 2.7 
mg/kg 12.9 
mg/kg 3.7 
mg/kg 8.1 
mg/kg 5.2 

Roported Validated Validated 
Qual. Cone. Qual. 

B 1.3 U 
B 1.6 U 
B 0.98 U 
B 0.97 U 

B 3.1 U 
B 3.6 U 
B 2.7 U 

12.9 U 
B 3.7 U 
B 8.1 U 
B 5.2 U 



SOG Blank Qual~led 

NO. Cone. Sample. 

WAOO8 

6 ug/kg CF17BR04S0 
CF17BR4S2 
CF17BRQSO 
CFI7BR9S2 

7 ug/kg CF17BRSSO 
CF17BR10s0 

10 ug/kg CF17BR5S2 

., CF17BRo4SO 
ug/kg CF17BR04S2 

FFI7BR9S0 
CF17BRI3S2 
CF17BRSSO 
CF17BRI!S2 
CF17BR1OS0 
CF17BRI2S0 

0.504 CF17BR04S0 
ug/kg CFI7BR04S2 

CF17BR9S0 
CF17BRQS2 
CF17BRI3S0 
CF17BRI3S2 
CF17BRI!SO 
CF17BRI!S2 
CF17BR10s0 
CF17BRI2SO 
CF17BRI2S2 
CF178R7S0 

0.33 CFI7SR!5S0 
ug/kg CFI7BR!5S2 

CF17BRBSO 

Table 2-4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY 

Blank Reponed 
Parameter 10 Unita 

Cone. Qual. 

VOLATILE 
ORGANICS 

acetone VBLKI ugll<g 9 JB 
6 JB 
5 JB 
15 B 

VBLK2 ugll<g 13 B 
30 B 

VBLK3 ug/kg 20 B 

SEMIVOLATILES 

dl-n-butylphthalate SBLKI uglkg ea JB 
.a JB 
27 JB 
~ JB 
77 JB 
80 JB 
.2 JB 
68 JB 

PESTICIDE/PCB'S 

Ildrln PBLKI uglkg 0.98 JPB 
0.80 JPB 
0.78 JPB 
0.70 JPB 
0.504 JPB 

0 .• ' JPB 
0.23 JPB . . 
O.~ JPB 
O.OQ JPB 
0.28 JPB 
0.1. JPB 
0.<18 JPB 

PBLK2 ugikg 0.53 JPB 
0.31 JPB 
0.31 JPB 

8·70 

Validated 

Cone. Qual. 

12 U 
12 U 
12 U 
15 U 
13 U 
30 U 
20 U 

400 U 
400 U 
380 U 
400 U 
390 U 
400 U 
410 U 
400 U 

2.1 U 
2.0 U 
2.0 U 
2.1 U 
2.1 U 
2.0 U 
2.0 U 
2.1 U 
2.1 U 
2.1 U 
2.0 U 
2.2 U 
2.2 U 
2.0 U 
2.6 U 



Ir 
SoG Blank Quollfled 
NO. Cone. Sample. 

WAOO8 0.58 CF17BR4S0 
mgllcg CF17BR4S2 

CF17BR9S0 
CF17BR9S2 
CF17BRI3S0 
CF17BRI3S2 
CFI7BR8S0 
CF17BR1OS2 
CF17BRI2S0 
CF17BR12S2 
CF17BR7S0 
CF17BR7S2 
CFI7BR5S0 
CFI7BR5S2 

·1.50 CFI7BR4S0 
mgllcg CFI7BR4S2 

CFI7BR9S0 
CFI7BR9S2 
CF17BRI3S0 
CF17BRI3S2 
CF17BR6S0 
CFI7BR8S2 
CFI7BR10s0 
CF17BR1OS2 
CF17BRI2S0 
CF17BRI2S2 
CF17BR7S0 
CF17BR7S2 
CF17BR5S0 
CF17BRSS2 
CF17BR6S0 
CF17BR8S2 

0.l1li CF17BRiSO 
mgII<g CF17!1Rt12 

CF17BRIIBO 
CFI7!1Rl060 
CF17BR1062 
CF17BR12SO 

Tabl. 2-4 (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY 

Blank R.portod Reportod 
Parameter 10 Unit. Cone. Quol. 

Barium CCB3 mgllcg 3.0 B 
1.6 B 
2.4 B 

0.93 B 
1.1 B 
1.7 B 
2.7 B 
3.4 B 
2.8 B 
1.7 B 
1.5 B 
1.6 B 
2.3 B 
2.5 B 

Chromium CCBl mgllcg 1.2 U 
1.2 U 
3.1 -
5.0 -
2.7 -
3.9 -
2.6 -
2.5 -
B.5 -
7.2 -
1.2 U 
5.0 · 
1.2 U 
6.11 · 
1.2 U 
~.2 · 
4.6 -
3.5 -

jcoppor CCB3 mgll<g 0.54 B 
0.50 B 
3.8 B 
1.9 B 

0.911 B 
0.95 B 

8·71 

Validated Validated 
Cone. QUII. 

3.0 U 
1.6 U 
2.4 U 

0.93 U 
1.1 U 
1.7 U 
2.7 U 
3.4 U 
2.B U 
1.7 U 
I.B U 
1.6 U 
2.3 U 
2.5 U 

1.2 UJ 
1.2 UJ 
3.1 J 
5,0 J 
2.7 J 
3.9 J 
2.6 J 
2.5 J 
B.5 J 
7.2 J 
1.2 UJ 
5.0 J 
1.2 UJ 
6.6 J 
1.2 UJ 
3.2 J 
4.6 J 
3.5 J 

0.54 U 
0.50 U 
3.6 U 
1.9 U 

0.98 U 
0.95 U 



INOROANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONTO) 

500 Blink QUIIIfied Blink Reportld Reportld Valldlted Valldatld 
NO. Cone. Sample. Parameter 10 Units Cone. QUIL Cone. Qual. 

WAOOIJ 0.88 CF17BR12S2 Copper CCB3 mgJ1<g 0.~9 B 0.59 U 
mglkg CF17BR7S0 1.2 B 1.2 U 

CF17BR7S2 0.77 B 0.77 U 
CF17BRMO 1.1 B 1.1 (j 
CF17BRSSO 1.9 B 1.9 U 
CF17BRSS2 2.0 B 2.0 U 

11.8 CF17BR4S2 Magneaium CCB~ mgJ1<g 28.11 B 28.9 UJ 
mgJ1<g CF17BR9S2 2M B 26.6 UJ 

CF17BRl3S0 12.2 B 12.2 UJ 
CF17BRl3S2 32.4 B 32.4 UJ 
CF17BR8S0 150.2 B 60.2 UJ 
CF17BR1OS0 23.2 B 23.2 UJ 
CF17BR1OS2 22.9 B 22.9 UJ 
CF17BR12S2 2~.1 B 2~.1 UJ 
CF17BR7S0 38.~ B 38.~ UJ 
CF17BR7S2 42.2 B 42.2 UJ 
CF17BRMO 33.4 B 33.4 UJ 
CF17BRM2 38.6 B 38.8 UJ 
CF17BRSS2 M.2 B 55.2 UJ 

0.62 CF17BR4S2 Mangan.N CCB3 mgi1<g 1.0 B 1.0 U 
mgJ1<g CF17BR9S2 1.2 B 1.2 U 

CF17BRl3S0 0.88 B 0.58 U 
CF17BRl3S2 1,1 B 1.1 U 
CF17BRSSO 2,4 B 2.4 U 
CF17BRMO 1,6 B 1.8 U 
CF17BRM2 1.1 B 1.1 U 
CF17BRSS2 2.0 B 2.0 U 

1.60 CF17BR982 Nickol CCB4 mglkg 2.6 B 2.8 U 
mgJ1<g CF17BR8S0 1.1 B 1,1 U 

CF17BRSS:Z 3,5 B 3.5 U 
CF17BR580 1.2 B 1.2 U 

13.0 CF17BR480 Po_m CCB3 mgJ1<g 31.9 B 31.9 UJ 
mgi1<g CF17BR4S2 23,6 B 23,8 UJ 

CF17BR9S0 11.9 B 11.9 UJ 
CF17BRl382 11,7 B 11.7 UJ 
CF17BRSSO 8.4 B 8.4 UJ 
CF17BRSS2 14,2 B 14,2 UJ 

6·72 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY (CONrO) 

SOG Blank QUllified Blink Reportld Reportld Valld.led Vllld.tld 
NO. Cone. Samp ... Plrameter 10 Unit. Cone. QUill. Cone. QUII. 

WADaS 13.0 CF17BR1OS2 Potlinium CCB3 mg/1<g 11.7 B 11.7 UJ 
mg/1<g CF17BR12S0 21.7 B 21.7 UJ 

CF17BR12S2 5.7 B 5.7 UJ 
CF17BR7S0 9.2 B 9.2 UJ 
CF17BR7S2 1;.1 B 19.1 UJ 

-5.70 CF17BR5S0 35.3 B 35.3 UJ 
mg/1<g CF17BR5S2 a.8 B a.B UJ 

CF17BRBSO -4-4.2 B -4-4.2 UJ 
CF17BRBS2 14.2 B 14.2 UJ 
CF17BR9S2 5.7 U 5.7 UJ 
CF17BR13S0 5.e U 5.a UJ 
CF17BR10S0 5.8 U 5.a UJ 

-<l.58 CF17BR4S0 Selenium CCB3 mg/1<g 0.48 U 0.48 UJ 
mgl1<g CF17BR4S2 0.48 U 0.48 UJ 

CF17BR9S0 0.48 U 0.48 UJ 
CF17BR9S2 0.4g U 0.49 UJ 
CF17BR13S0 0.4g U 0.49 UJ 
CF17BR13S2 0.47 U 0.47 UJ 
CF17BRBSO 0.47 U 0.47 UJ 
CF17BR8S2 0.48 U 0.48 UJ 
CF17BR1OS0 0.50 U 0.50 UJ 
CF17BR1OS2 0.50 U 0.50 UJ 
CF17VR12SO 0.4g U 0.49 UJ 
CF17BR12S2 0.4g U 0.49 UJ 
CFBR7S0 0.50 U 0.50 UJ 
CFBR7S2 0.49 U 0.49' UJ 
CF17BR5S0 0.51 U 0.51 UJ 
CF17BR5S2 0.47 U 0.47 UJ 
CF17BRBSO O.M U 0.68 UJ 
CF17BRBS2 0.57 U 0.57 UJ 

6-73 



SDO Blank 
NO. Cone. 

WAOO9 

3 
uglkg 

45 
uglkg 

0.21 
uglkg 

Table 2-4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
DATA QUAU~ICATION SUMMARY 

Qualified Blink 
Samp ... Ftlrameter 10 Unlta 

Reported 

Conc. Qual. 

VOLATILE 
ORGANICS 

CF17BR104S0 acetone VBLKS uglkg e JB 

SEMIVOLATILE 
ORGANICS 

CF17BR104S2 dl-n-butylphil1ellto SBLK4 uglkg 210 JB 
CF17BR104S2D uglkg 2!50 JB 
CF17BR1550 ugIkg 290 JB 
CF17BR 15500 uglkg 480 B 
CF17BR1552 uglkg 410 JB 
CF17BR1552D uglkg 310 JB 
CF17BR104S0 uglkg 440 B 
CF17BR 1 0450 MS uglkg 290 JB 
CF17BR104S0 MSD uglkg 410 JB 

PESTICIDElPCB'S 

CF17BR11S0 aldrtn PBLK1 uglkg 0.42 JPB 
CF17BR11S2 uglkg 0.21 JPB 

8.74 

Validated 

Cone. Qual. 

13 U 

390 U 
400 U 
420 U 
480 U 
420 U 
330 U 
440 U 
420 U 
420 U 

2.5 U 
2.6 U 



SDG NO. 

WAOO9 

Table 2-4 (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INOl!.QANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY 

Blank Quolillod Blonk Roported Reported 
Cone. S.mplel 

153 CF17BR11S2R 
(ug/L) CF17BR1552DR 

CF5141F 
CF515DF 
CF5135R 
CF512DF 
CF5111F 

4.6 CF17BR1450 
(uglL) CF17BR1452 

CF17BR1452D 
CF17BR15S0 
CF17BR1550D 
CF17BR1552 
CF17BR1552D 
CF5141F 
CFS12DF 
CF5111F 

152 CF17BR11S2R 
(uglL) CF17BR15S2 

CF17BR1552DR 
CFS141F 
CFS135R 
CFS111F 

5.4 CF17BR11S0 
(uglL) CF17BR11S2 

CF17BR14S0 
CF17BR1452 
CF17BR15S0 
CF17BR1550D 
CF17BR1552 
CF17BR1552D 
CFS141 
CFS15D 
icFS138 
CFS12D 
CFS111 

2 July 1* 
\vait_.~ 

Peramet.r 

Aluminum 

6o~um 

Calcium 

Chromium 

10 Unit. Cone. Quol. 

CCB(P1) ug/L 46.5 B 
ug/L 51.2 B 
ug/L 155 B 
ug/L 701 B 
ug/L 41.2 B 
ug/L 470 B 
ug/L 267 B 

CCB(P1) mg/1<g 4.6 B 
mg/1<g 3.2 B 
mg/1<g 3.7 B 
mg/1<g 2.2 B 
mg/1<g 2.3 B 
mg/1<g 2.3 B 
mg/1<g 2.5 B 
ug/L 13.6 B 
ugIL 20.0 B 
uglL 14.2 B 

CCB(P1) ug/L 49.7 B 
uglL 163 B 
ug/L 39.2 B 
ug/L 314 B 
ug/L 46.6 B 
ug/L 563 B 

CCB(P1) mg/1<g 4.1 -
mg/1<g 8.5 . 
mgl1<g 3.6 -
mg/1<g 4.9 -
mgl1<g 3.2 -
mgl1<g 3.7 -
mg/1<g 3.0 -
mg/1<g 3.9 -
ug/L 8.3 B 
uglL 22.'- -
uglL 2S.0 -
uglL 5.7 B 
ug/L 25.0 . 

S-75 

Volldoted Valldoted 
Cone. Quol. 

46.5 U 
51.2 U 
155 U 
701 U 
41.2 U 
470 U 
267 U 

4.6 U 
3.2 U 
3.7 U 
2.2 U 
2.3 U 
2.3 U 
2.S U 
13.6 U 
20.0 U 
14.2 U 

49.7 U 
163 U 
39.2 U 
314 U 
46.6 U 
563 U 

4.1 U 
6.S U 
3.6 U 
4.9 U 
3.2 U 
3.7 U 
3.0 U 
3.9 U 
8.3 U 

22.'- U 
2S.0 U 
5.7 U 

25.0 U 



IN ORGANICS LABORATORY ANO FIELD BLANK 
OATA QUALIFICATION SUMMARY (CONrO) 

SOG NO. Blank Qualilled Blank Report.<! Reportod Valldatad Validated 
Cone. Sample. Plrameter 10 Unit. Cone. Qual. Cone. Qual. 

4.8 CF17BRllS0 Copper CCB(Pl) mg/kg 2.3 B 2.3 U 
WAOO9 (ug/L) CF17BRllS2 mg/kg 1.2 B 1.2 U 

CF17BR14S0 mg/kg 1.8 B 1.6 U 
CF17BR14S2 mg/kg 0.88 B 0.88 U 
CFl 7BRI 4S20 mg/kg 1. I B 1. I U 
CF17BR1550 mg/kg 0.89 B 0.89 U 
CF17BR1SS00 mg/kg 0.75 B 0.75 U 
CF17BR15S2 mg/kg 0.80 B 0.80 U 
CF17BR15S20 mg/kg 0.7S B 0.75 U 
CF17BR15520R uglL 2.7 B 2.7 U 
CFS141 ug/L 7.8 B 7.8 U 
CFS1S0 ug/L 9.3 B 9.3 U 
CFS13S ug/L 9.S B 9.5 U 
CFS120 uglL 3.S B 3.5 U 
CFS111 ug/L 8.9 B 8.9 U 

n.l CF17BR11S2R Iron CCB(Pl) ug/L 35.6 B 3S.6 U 
(uglL) CF17BR15520R ug/L 29.0 B 29.0 U 

CFS13SR ug/L 8.0 B 8.0 U 

-1.3 CF17BR11S2R Lead CCB(Fl) uglL 1.0 U 1.0 UJ 
(ug/L) CF17BR1SS0 mg/kg 1.8 · 1.6 J 

CF17BR15500 mglkg I.e · 1.6 J 
CF17BR1552 mglkg 1.8 · 1.6 J 
CF17BR15520R uglL 1.0 U 1.0 UJ 
CF5141F uglL 1.0 U 1.0 UJ 
CFS150 uglL 6.S · 6.5 J 
CFS1SDF ug/L 1.0 U 1.0 UJ 
CFS13SF ug/L 1.0 U 1.0 UJ 
CFS13SR ugiL 1.0 U 1.0 UJ 
CFS13SRF ug/L 1.0 U 1.0 UJ 
CF512D ug/L 4.8 - 4.6 J 
CF512DF ug/L 1.0 U 1.0 UJ 
CFSlllF ug/L 1.0 U 1.0 UJ 
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INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrD) 

SDG NO. Bionk Quallllod Blank R_port.d Reportod V.lida.t~ V.lidated 
Cone. Samp'" Parameter 10 Unit. Cone. Qual. Cone. QUII. 

147 CF17BR1 1 SO MIgn •• ium CCB(P1) mgJ1<g 112 B 112 U 
WAOes (ugIL) CF17BR11S2 mgJ1<g 125 B 125 U 

CF17BR11S2R uglL 21.4 B 21.4 U 
CF17BR14S0 mgJ1<g 85.3 B 85.3 U 
CF17BR14S2 mgJ1<g eo.4 B eo.4 U 
CF17BR14S2D mgJ1<g 78.4 B 78.4 U 
CF17BR15S0 mgJ1<g 54.2 B 54.2 U 
CF17BR1SS0D mgJ1<g 56.3 B 58.3 U 
CF17BR1SS2 mglkg 56.5 B 58.5 U 
CF17BR1552D mglkg 75.3 B 75.3 U 
CFS141F uglL 693 B 693 U 
CFS13SR uglL 23.1 B 23.1 U 
CF5111F uglL 65!1 B 655 U 

4.8 CF17BR11S0 Manglneae CCB(P1) mglkg 4.7 4.7 U 
(uglL) CF17BR11S2 mgJ1<g 3.0 B 3.0 U 

CF17BR14S0 mglkg 2.8 B 2.8 U 
CF17BR14S2 mglkg 1.5 B 1.5 U 
CF17BR14S2D mglkg 1.7 B 1.7 U 
CF17BR1550 mglkg 1.5 B 1.5 U 
CF17BR1SS0D mglkg 1.5 B 1.5 U 
CF17BR1SS2 mglkg 1.3 B 1.3 U 
CF17BR1552D mgJ1<g 1.5 B 1.8 U 
CF5141 uglL 4.7 B 4.7 U 
CF5141F uglL 2.1 B 2.1 U 
CF515D uglL 14.2 B 14.2 U 
CF5150F uglL 5.9 B 5.9 U 
CF513S uglL 21.0 - 21.0 U 
CF513SF uglL 18.0 - 18.0 U 
CF512D uglL 14.4 - 14.4 U 
CF512DF ugIL 12.3 B 12.3 U 
CF5111 uglL 18.4 - 18.4 U 
CF5111F uglL 3.9 B 3.9 U 

15.2 CF17BR14S2D NIck., CCB(P1 ) mglkg 2.7 B 2.7 U 
(uglL) CF515D uglL 12.1 B 12.1 U 

CF515DF uglL 18.8 B 18.8 U 
CF513SF uglL 13.5 B 13.6 U 
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SDG NO. 

WAOO9 

Blank Quollfled 
Cone. Samples 

8<1.1 CF17BR11S0 
(ug/L) CF17BR11S2 

CF17BR11S2R 
CF17BR1450 
CF17BR1452 
CF17BR1452D 
CF17BR15S0 
CF17BR15S0D 
CF17BR15S2 
CF17BR1552D 
CF17BR1552DR 
CF51~IF 

CF513SR 
CF513SRF 

-2.8 CF17BR11S0 
(uglL) CF17BR11S2 

CF17BR11S2R 
CF17BR1450 
CF17BR1452 
CF17BR1452D 
CF17BR1550 
CF17BR15S0D 
CF17BR1552 
CF17BR1552D 
CF17BR1552DR 
CF51~1 

CF5141F 
CF515D 
CF515DF 
icF513S 
CF513SF 
CF513SR 
CF513SRF 
CF512D 
CF512DF 
CF5111 
CF5111F 

84.1 CF17BR 11 S2R 
(uglL) CF17BR1582DR 

CF513SR 
CF513SRF 

3 July 1* 
w.I_.~ 

IN ORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrD) 

Bl.lnk Roportocl Roportod V.lldotocl Volldotod 
Parametlr 10 Unit. Cone. Quol. Cone. Qual. 

Pot. •• ium CCB(P1 ) mQll<g 110.7 B 110.7 U 
mg/kg 69.1 B 69.1 U 
ug/L 37.9 B 37.9 U 

mg/kg ~9.3 B 49.3 U 
mg/kg ~2.~ B 42.~ U 
mg/kg 51.1 B 51.1 U 
mg/kg ~.2 B ~.2 U 
mg/kg 37.8 B 37.8 U 
mg/kg 39.9 B 39.9 U 
mg/kg 83.2 B 63.2 U 
ug/L 37.9 B 37.9 U 
ug/L 358 B 358 U 
ug/L ~.5 B 4<4.5 U 
ug/L ~2.9 B ~2.9 U 

Selenium CCB(F1) mg/kg 0.80 U 0.110 UJ 
mg/kg 0.S1 U 0.81 UJ 
uglL 2.0 U 2.0 UJ 

mg/kg 0.50 U 0.50 UJ 
mg/kg 0.~7 U 0.~7 UJ 
mg/kg 0.411 U 0.49 UJ 
mg/kg 0.50 U 0.50 UJ 
mg/kg 0.49 U 0.49 UJ 
mg/kg 0.50 U 0.50 UJ 
mg/kg 0.49 U 0.49 UJ 
ug/L 2.0 U 2.0 UJ 
uglL 2.0 U 2.0 UJ 
ug/L 2.0 U 2.0 UJ 
ug/L 2.0 U 2.0 UJ 
ug/L 2.0 U 2.0 UJ 
uglL 2.0 U 2.0 UJ 
ugiL 2.0 U 2.0 UJ 
ugiL 2.0 U 2.0 UJ 
ugiL 2.0 U 2.0 UJ 
ugIL 2.0 U 2.0 UJ 
uglL 2.0 U 2.0 UJ 
ugiL 2.0 U 2.0 UJ 
uglL 2.0 U 2.0 UJ 

Sodium CCB(P1) ugIL 132 B 132 U 
uglL 74.~ B 7~.~ U 
uglL 1<18 B 1<18 U 
uglL 128 B 128 U 
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INORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY (CONrD) 

SDG NO. Blank Qualified Blank Roported Roported Valldatod Validated 
Cone. Simple. Parameter 10 Units Cone. QUII. Cone. QUII. 

3.3 CFt7BR11S0 Vanldium CCB(P1) mg/i<g 2.4 B 2.4 U 
WAOOS (ug/L) CFt7BR11S2 mg/i<g 2.7 B 2.7 U 

CF17BR1450 mg/i<g 1.9 B 1.9 U 
CFt7BR1'(s2 mg/i<g 1.0 B 1.0 U 
CFt7BR1452D mg/i<g 1.5 B 1.5 U 
CFt7BR1580 mg/i<g 1.4 B 1.4 U 
CF17BR1580D mg/i<g 1.2 B 1.2 U 
CFt7BR1582 mg/i<g 1.2 B 1.2 U 
C Ft78R 15820 mg/i<g 1.2 B 1.2 U 
CF5141 ug/L 6.5 B 6.5 U 
CF515DF ug/L 3.0 B 3.0 U 
CF513SF ug/L 4.8 8 4.8 U 
CF512D ug/L 5.1 B 5.1 U 

-7.7 CFt78R11S0 Zinc CCB(P1) mg/i<g 1.4 B 1.4 J 
(ug/L) CF17BR11S2 mg/i<g 2.3 B 2.3 J 

CF17BR11 S2R ug/L 3.0 U 3.0 UJ 
CF17BR14S0 mg/i<g a.8 8.8 J 
CF178R1452 mg/i<g 0.70 U 0.70 UJ 
CF17BR1452D mglkg 0.71 U 0.71 UJ 
CF17BR15S0 mglkg 0.7e U 0.7e UJ 
CF17BR15S0D mglkg 0.74 U 0.74 UJ 
CF17BR1!582 mglkg 0.75 U 0.75 UJ 
CF17BR1!582D mglkg 1.7 B 1.7 J 
CF17BR15S2DR ugll 3.0 U 3.0 UJ 
CF5141F ug/L 21.4 21.4 J 
CF515DF ugll 12.8 B 12.8 J 
CF513S ug/L 8.0 B 8.0 J 
CF513SF ug/L 4.2 B 4.2 J 
CF513SR ug/L 3.0 U 3.0 UJ 
CF513SRF ug/L 15.8 B 15.8 J 
CF512DF ug/L 27.3 - 27.3 J 
CF5111F ug/L 15.9 B 15.9 J 

'---
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SOO Blank Qu.llfled 
NO. Cone. Samples 

WA010 

0.016 CF52.s 
uglL 

Tabla 2-4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
CATA QUALIFICATION SUMMARY 

Blank Reported 
Parameter 10 Un". 

Cone. Qual. 

VOLATILE ORGANICS 

(All <rite"" were met) 
- - - -

SEMIVOLATILE ORGANICS 

(All <rite ... were met) - - - -

PESTICIDE/PCB'S 

betl-SHC PBLK2 uglL oms JPB 

6-80 

Valld.ted 

Cone. Qual. 

- -

- -

0.05 UJ 



SOG Blank 
NO. Cone. 

WA010 56.6 
uglL 

-59.9 
uglL 

-117 . 
ugiL 

8.70 
ugIL 

-2.07 
uglL 

1ee 
uglL 

Table 2-4 (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INORGANICS lABORATORY AND FieLD BlANK 
DATA QUAUFICATlON SUMMARY 

Qualified Blank Reported Reported 
Samples Parameter 10 Units Cone. Qual. 

CF5251F Aluminum PBW1 uglL 157 a 
CF524SF 96.2 a 
CF591F 74.8 a 
CF5MW29SF 21e 
CF5MW2iSDF 195 a 
CF591RF Aluminum ICB2 uglL 38.0 U 

CF510SF Calcium paW1 uglL 554 B 

CF510S Copper Rinsate uglL 29.1 
CF58SF CF591R 4.7 a 
CF5280 8.4 a 
CF5251 21.9 a 
CF5251F 2.9 a 
icF524S 9.1 a 
CF524SF 9.7 a 

~i527S 9.1 B 
F591 5.2 B 

CF5MW29S 28.8 
CF5MW2iSO 14.8 a 
CF5MW29S0F 10.7 a 
CF510SF Copper paW1 uglL 2.0 U 
CF5260F 2.0 U 
CF5MW29SF 2.0 U 
CF59IRF 2.0 U 

CF58SF lro" Rlnoale uglL 537 -
CF5280F CF591R 770 -
CF5251F 404 -
CF524S 724 -
CF524SF 128 -
CF527SF 735 -
CF59IF 340 -
CF5MW29SF 787 -
CF5MW2iSOF 772 -
CFSIIRF 22.8 a 

B-31 

Vilidated Validatad 
Cone. Qual. 

157 UJ 
98.2 UJ 
74.8 UJ 
218 UJ 
195 UJ 
38.0 UJ 

554 UJ 

29.1 U 
u UJ 
8.4 UJ 

21.9 U 
2.9 UJ 
9.1 UJ 
9.7 UJ 
9.1 UJ 
5.2 UJ 

26.6 U 
14.8 U 
10.7 U 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 

537 UJ 
770 UJ 
~04 UJ 
724 UJ 
128 UJ 
735 UJ 
340 UJ 
787 UJ 
772 UJ 
22.8 UJ 



INORGANICS LABORATORY ANO FIELD BLANK 
OATA QUALIFICATION SUMMARY (CONrO) 

SOG Blank Qu.llfled Blank Roported Reported V.nd.ted Validated 
NO. Cone. Sample. Param.t.r 10 Units. Cone. Qual. Cone. Qual. 

WA010 1.30 CF510SF L.ad ICB1 ug/L 1.3 B 1.3 U 
ug/L CF58SF 2.0 B 2.0 U 

CF5260F 1.3 B 1.3 U 
CF591F 1.2 B 1.2 U 
CF5MW29SF 1 .• B 1 .• U 

-3 •. 0 CFCF591RF Magnellum PBW1 ug/L 20.0 U 20.0 UJ 
uglL 

·159 CF510SF Pot. •• lum CCBS uglL 28.0 B 28.0 UJ 
uglL CF5260F 738 B 738 UJ 

CF5251F 325 B 325 UJ 
CF52.s 278 B 27B UJ 
CF52.sF 87 .• B 87 .• UJ 
CFS27S 4<10 B «0 UJ 
CF527SF 248 B 248 UJ 
CF591F s.5 B S.s UJ 
CF5MW29SF 238 B 236 UJ 
CFSMW29S0F 180 B 180 UJ 
CF591RF 18.0 U 18.0 UJ 

2.00 CF5251 Selenium CCB12 uglL 7.5 · 7.5 UJ 
ug/L CFS2.s 3.3 B 3.3 UJ 

CFSMW29S0 2.8 B 2.e UJ 

·223 CF591RF Sodium CCBS • ug/L .7.0 U .7.0 UJ 
ug/L 
1.00 CFS10S Thlilium CCa. uglL U B 1 .• U 
ug/L CFSBS 1.3 B 1.3 U 

3.20 CFS10SF Van.dum CCa. ug/L 2.7 B 2.7 UJ 
ug/L CF5BSF 3.S B 3.5 UJ 

CF5260F 3.1 B 3.1 UJ 
CF27SF 8.0 B B.O UJ 
CF591 9.2 B 9.2 UJ 
CFSMW29SF 3.8 B 3.8 UJ 

B.80 CF51 OS Izn: Rlnoate ugIL 39 .• · 39 .• U 
ug/L CFS10SF CF59IR 12.3 B 12.3 UJ 

CF5BSF 2 •. 3 · 2 •. 3 U 
CFS2tlF 17.1 B 17.1 UJ 
CFS2SI 23.3 · 23.3 UJ 
CFS251F 1 •. 0 B 1 •. 0 UJ 
CFS2.a 21.11 · 21.9 UJ 
CFS2.aF 8,8 B 8.8 UJ 
CFS27S 10.5 B 10.5 UJ 
CF591 23.2 · 23.2 UJ 
CF591F 18.0 B 18.0 UJ 
CFSMW29S .a.5 · .a.5 UJ 
CF5MW29SF 38.0 · 38.0 UJ 
CF5MW29S0 25.1 · 25.1 U 
CFSMW29S0F 1 •. 8 B 1 •. 8 UJ 
CF59IRF •. 1 B •. 1 UJ 
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SOO Blank Qu.llfled 
NO, Cone. S.mplel 

WA011 

6 ug/L CF5MW7S 

0.5 uglL CFSMW16S 
CF5MW171 
CF5MW180 

Table 2-4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY 

Blank 
Parlmeter 10 Unit. 

VOLATILE 
ORGANICS 

.c.tol1ll Trip uglL 
CFSMW7ST 

SEMIVOLATILE ORGANICS 

bil{2 .. thylhexyl)phth.Iote 
SBLK2 ugll 

PESTICIOEIPCB'S 

(All critor1o were met) 

6-<13 

R.ported Valld.ted 

Cone. Qual. Cone. QUII. 

8 - 8 U 

2 JB 10 U 
O.S JB 10 U 
0.8 JB 10 U 

- - - -



SOG 
NO. 

WAOl1 

Blank Quallflod 
Cone. Samples 

66.~ CF5MW17IF 
'Jg/L CF5MW18DF 

CF~MW19SF 

CF5MW19S0F 
CF5MW20SF 
CF5MW21IF 
CF5MW23SF 
CF~MW28DF 

CF5MW28DDF 

18.4 CF5MW30S 
ugll CF5MW21IF 

-3.50 CF5MW3S 
ugll CF5MW3SF 

CFSMW4S 
CF5MW4SF 
CF~M~ 

CF5M~F 

CF5MW7S 
CF5MW7SF 
CF5MW166 
CF5MW166F 
CF5MW171 
CFSMW17IF 
CF5MW18D 
CF5MW18DF 
CF5MW19S 
CF5MW19SF 
CF5MW19S0 
CF5MW19S0F 
CF5MW2OS 
CF5MW20SF 
CF5MW211 
CFSMW21IF 
CF5MW220 
CF5MW220F 
CF51otW23S 

3,Ju1y 1* 
MI_audi\pllo::ClU2 

Table 2-4 (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY 

Blank Reported Reported 
Parameter 10 Unlta Cone. QuaL 

aluminum PBW1 uglL 1~ B 
1~ B 
1<10 B 
21~ 

174 B 
162 B 
99.4 B 
70.2 B 
107 B 

antimony CCB5 ugll 14.3 B 
14.2 B 

..... nic CCB13 ugll 17.5 -
18.0 -
7.5 B 
9.0 B 
10.2 -
8.5 B 
15.4 B 
2.0 U 
10.8 B 
2.0 U 
15.0 -
14.2 -
11.0 -
13.5 -
2.0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
3.8 B 
2.2 B 
5.0 B 
8.0 B 
2.0 U 

6-84 

Valldaled Validated 
Cone. Qual. 

150 U 
105 U 
140 U 
215 U 
174 U 
162 U 
99.4 U 
70.2 U 
107 U 

14.3 U 
14.2 U 

17.8 J 
18.0 J 
7.S J 
9.0 J 

10.2 J 
8.~ J 
15.4 J 
2.0 UJ 

10.8 J 
2.0 UJ 

1S.0 J 
14.2 J 
11.0 J 
13.5 J 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
3.8 J 
2.2 J 
6.0 J 
6.0 J 
2.0 UJ 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrO) 

SOG al.nk Qu.lllled al.nk Reportod Roportod Valld.ted V.lld.ted 
NO. Cone. Sample. Paramatar 10 Units Cone. Qu.,. Cone::. Qual. 

-3.60 CF5MW23SF arnnic CCa13 ug/L 2.0 U 2.0 UJ 
WA011 ug/L CF5MW280 2.0 U 2.0 UJ 

CF5MW280F 2.0 U 2.0 UJ 
CF5MW2800 2.0 U 2.0 UJ 
CF5MW2800F 2.0 U 2.0 UJ 
CF5MW30S 2.3 a 2.3 J 
CF5MW3OSF 4.1 a 4.1 J 
CF5MW180R 2.0 U 2.0 UJ 
CF5MW180RF 2.0 U 2.0 UJ 

1.90 CF5MW7SF barium CCB2 ug/L 9.1 a 9.1 U 
ug/L 
1.60 CF5MWl8S borynlum CCB1 uglL 1.2 B 1.2 U 
uglL CF5MW30S 1.3 B 1.3 U 

CF5MW4S 1.3 a 1.3 U 
CF5MW7S 1.11 B 1.9 U 

54.5 CF5MW2OSF calcium CF5MW uglL 227 B 227 U 
uglL 180RF 
2.60 CF5MW3S copper CC8S uglL 12.4 B 12.4 U 
ug/L CF5MW4SF 6.0 B 6.0 U 

CF5MW5S 3.S B 3.S U 
CF5MW171 5.1 B 5.1 U 
CF5MW160 5.9 B 5.9 U 
CF5MW160F 22 B 2.2 U 
CFSMW198 11.1 B 11.1 U 
CF5MW1980F 2.8 B 2.8 U 
CF5MW2OS 10.3 a 10.3 U 
CFSMW2l1 4.5 a 4'.5 U 
CF5MW220 4.5 B 4.5 U 
CF5MW260 4.0 a 4.0 U 
CF5MW280F 2.3 a 2.3 U 
CF5MW2600 S.1 B 5.1 U 
CF5MW2800F 3.0 a 3.0 U 

2.10 CF5MW7SF mangan ... CCB6 ug/L 7.4 a 7.4 U 
uglL CFSMW171 4.0 a 4.0 U 

CF5MW180 6.S a 6.8 U 
CF5MW180F 4.5 a 4.5 U 
CFSMW198F 5.11 a 5.9 U 

8.a5 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONTO) 

SOG Blank Qualified Blank Reportod Reported Validat.d Valldatod 
NO. Cone. Sample. Parameter 10 Unit. Cone. Qual. Cone. Qual. 

WA011 2.10 CFSMW19SDF manganese CCBS ug/L 6.7 B 6.7 U 
ug/L CFSMW20S 6.S B 6.S U 

CFSMW211 7.9 B 7.9 U 
CFSMW21IF 3.6 B 3.S U 
CF5MW22DF B.2 B B.2 U 
CFSMW280 10.5 B 10.S U 
CF5MW2800 9.4 B 9.4 U 
CFSMW28DOF 8.8 B 8.8 U 
CF5MW30SF 10.3 B 10.3 U 

-1.90 CFSMW3SF load CCB17 ug/L 1.0 U 1.0 UJ 
ug/L CFSMW4SF 1.8 B 1.8 J 

CFSMW!5S 1.8 B 1.8 J 
GFSMW!5SF 1.3 B 1.3 J 
CF5MW7SF 1.0 U 1.0 UJ 
CF5MW18SF 1.0 U 1.0 UJ 
CF5MW171 2.7 B 2.7 J 
CF5MW17IF 1.0 U 1.0 UJ 
CF5MW180 2.0 B 2.0 J 
CF5MW180F 1.0 U 1.0 UJ 
CF5MWl9SF 1.0 U 1.0 UJ 
CF5MWl9S0F 1.0 U 1.0 UJ 
CFSMW20SF 2.2 B 2.2 J 
CFSMW211 3.9 - 3.9 J 
CFSMW21IF 1.0 U 1.0 UJ 
CFSMW220 1.4 B 1.4 J 
CF5MW220F 1.0 U 1.0 UJ 
CFSMW23SF 1.0 U 1.0 UJ 
CF5MW280 4.2 - 4.2 J 
CFSMW2BOF 1.0 U 1.0 UJ 
CF5MW2800 S.O - S.O J 
CF5MW28DOF 1.3 B 1.3 J 
CF5MW30SF 1.8 B 1.6 J 
CFSMW1BOR 1.0 U 1.0 UJ 
CFSMW180RF 1.0 U 1.0 UJ 

6.80 CFSMW3S -I CCB2 ugll 20.3 B 20.3 U 
ugll CFSMW3SF 12.2 B 12.2 U 

CF5MW4SF 32.0 B 32.0 U 
CF5MW!5S 11.2 B 11.2 U 
CFSMW!5SF 13.3 B 13.3 U 
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INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrO) 

SOG Blank Qualln.d Blank Reported Reported Validated Validated 
NO. Cone. Sampl •• Parameter 10 Units Cone. Qual. Cone. Qu.l. 

WA011 6.50 CF5MW171 nickel CCB2 uglL 6.1 B 6.1 U 
uglL CF5MW17IF 4.1 e 4.1 U 

CF5MW180 5.3 B 5.3 U 
CF5MW19S 16.1 B 16.1 U 
CF5MW19S0 24.9 B 24.9 U 
CF5MW19S0F 5.8 B 5.8 U 
CF5MW2OS 6.1 e 6.1 U 
CFSMW20SF 4.5 B 4.5 U 
CF5MW211 4.6 B 4.6 U 
CF5MW21IF 6.5 B 6.S U 

43.1 icF5MW220 pota .. ium CCB2 ug/L 11.3 e 11.3 U 
ug/L CF5W220F 11.5 B 11.5 U 

CF5MW23S 13.0 B 13.0 U 
CF5MW280 6.3 B 6.3 U 
CF5MW2800 4.8 8 4.8 U 
JcF5MW2800F 4.3 8 4.3 U 
CF5MW30S 22.5 8 22.5 U 

-4.70 CF5MW4SF .. lenlurn CCB24 ugll 1050 8 1050 U 
ug/L CF5MW58 717 B 717 U 

CF5MW58F 815 8 815 U 
CF5MW7SF 1250 B 1250 U 
CF5MW171 420 B 420 U 
CF5MWl9SF 122 B 122 U 
CF5MW19S0F 138 B 136 U 
CF5Mwas 2.0 B 2.0 J 
CF5MwasF 2.0 U 2.0 UJ 
CF5MW4S 2.0 U 2.0 UJ 
CF5MW4SF 2.0 U 2.0 UJ 
CF5MW58 2.0 U 2.0 UJ 
CF5MW58F 2.0 U 2.0 UJ 
CF5MW7S 4.1 B 4.1 J 
CFSMW7SF 2.0 U 2.0 UJ 
CF5MWl6S 4.7 B 4.7 J 
CF5MWl6SF 2.0 U 2.0 UJ 
CF5MW17I 2.0 U 2.0 UJ 

S-3r 



SDCl 
NO. 

WA011 

Blank Quallll-.l 
Cone. Samp •• 

-4.70 CF5MW17IF 
ugl~ CF5MW1SD 

CF5MW1SDF 
CF5MW1SS 
CF5MW19SF 
CF5MW19SD 
CF5MW19SDF 

1.60 CF5MW2OS 
uglL CF5MW2OSF 

CF5MW211 
CF5MW21IF 
CF5MW22D 
CF5MW22DF 
CF5MW238 
CF5MW238F 
CF5MW26D 
CF5MW2SDF 
CF5MW2SDD 
CF5MW28DDF 
CF5MW30S 
CF5MW30SF 
CF5MW16DR 
CF5MW1SDRF 

CF5MW38 
15.4 CF5MW38F 
ug/L CF5MW4S 

CF5MW5SF 
CF5MW1es 
CF5MW17IF 
CF5MW18D 
CF5MW19S 
CF5MW19SD 
CF5MW19SDF 
CF5MW2OS 
CF5MW2OSF 
CF5MW28D 
CF5MW2SDF 
CF5MW2S00 
CF5MW308 

3 July 11i184 
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INORGANICS LABORATORY AND FJELD BLANK 
DATA QUALIFICATION SUMMARY (CONrD) 

Blank Reporl-.l 
Parameter 10 Unita Cone. 

.el_nium CCB24 uglL 2.0 
2.0 
2.0 
10.0 
2.0 
16.0 
2.0 

thlilium CCBS uglL 7.7 
2.0 
2.0 
2.0 
2.0 
2.0 
13.4 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Inc CF5MW ugl~ 1.5 
1SDRF 1.5 

1.2 
1.0 
1.0 
1.2 
1.2 
1.1 
1.3 
1.0 
1.2 
1.0 
1.1 
1.3 
1.4 
1.4 

s.aa 

Reporl-.l Validated Validated 
Qual. Cone. Qual. 

U 2.0 UJ 
U 2.0 UJ 
U 2.0 UJ 
U 10.0 UJ 
U 2.0 UJ 
B 1S.0 J 
U 2.0 UJ 

U 7.7 J 
U 2.0 UJ 
U 2.0 UJ 
U 2.0 UJ 
U 2.0 UJ 
- 2.0 UJ 
U 13.4 J 
U 2.0 UJ 
U 2.0 UJ 
U 2.0 UJ 
U 2.0 UJ 
U 2.0 UJ 
U 2.0 UJ 
U 2.0 UJ 
U 2.0 UJ 
- 2.0 UJ 

B 1.5 U 
B 1.5 U 
B 1.2 U 
B 1.0' U 
B 1.0 U 
B 1.2 U 
B 1.2 U 
B 1.1 U 
B 1.3 U 
B 1.0 U 
B 1.2 U 
B 1.0 U 
B 1.1 U 
B 1.3 U 
B 1.4 U 
B 1.4 U 



SDG 
NO. 

WA012 

Blink QUllifled 
Cone. Simple, 

1.50 CF5MW8SF 
uglL 
-31.5 CF5MW8SR 
uJIIL CF5MW8SRF 

-178 CF5MW8SR 
uglL CF5MwesRF 

-2.80 CF5MW8S 
uJIIL CF5MW8SF 

CF5MW8R 
CF5MW8RF 

•. 20 CF5MW8S 
uJIIL CF5MW8SF 

3.70 CF5MW8S 
uglL CF5MW8SF 

3 July 1Q04 
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Table 2 .. (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY 

Blenk Report.d Report.d 
Parameter 10 Units Cone. QUIL 

Ield ICB1 uJIIL 3.70 -
potauium PBW1 uJIIL 23.0 U 

23.0 U 

'OdIum CCB2 uglL 52.0 U 
52.0 U 

Hlenlum PBW1 uJIIL 2.0 U 
2.0 U 
2.0 U 
2.0 U 

vanldlum CCB2 uJIIL 8.5 B 
7.1 B 

~inc PBWI uglL 12.2 B 
17.3 B 

Validated Vllld.ted 
Cone. Qual. 

3.70 U 

23.0 UJ 
23.0 UJ 

52.0 UJ 
52.0 UJ 

2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 

8.5 U 
7.1 U 

12.2 U 
17.3 U 



SOG Blank Qualified 
NO. Cone. Samp.a 

WA013 

0.6ugll CF17MW70 
CF17MW100 
CF17MWltl 
CF17MWI2D 
CF17MW13S 
CF17MW141 
CF17MWI50 
CF17MWI65 
CF17MWI9S 
CF17MW201 
CFI7MW2010 

Tobit! 2-1 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY 

Blank 
Paramete, 10 Units 

VOLATILE ORGANICS 

(No pooillY. detectlono) 

SEMIVOLATILE ORGANICS 

phenol 
CF17MWI8DR ugll 

(nnute) 

PESTICIOEJPCB'S 

(No pooillY. det.ctIono) 

8-80 

R·lIOrted Validated 

Cone:. Qual. Cone. Qual. 

- - - -

2.0 J 10 U 
1.0 J 10 U 
0.11 J 10 U 
0.8 J 10 U 
2.0 J 10 U 
0.8 J 10 U 
0.7 J to U 
1.0 J 10 U 
0.5 J 10 U 
2.0 J 10 U 
1.0 J 10 U 

- - - -



SDG 
NO. 

WA013 

Blank QuaUfiod 
Cone. Sampte, 

3.10 CFI7MW8SF 
ug/L CF17MW111F 

CF17MWI41 
CF17MWI4IF 
CF17MWI9SF 
CF17MW201 
CF17MW20IF 
CF17MW20ID 
CF17MW10lDF 

102 CF17MW11IF 
ugIL CF17MWI41F 

CFI7MW20lF 
CF17MW20lDF 

7.90 CFI7MW8SF 
uglL CF17MW10D 

CF17MW111 
CF17MW12D 
CF17MWI3S 
CF17MW15D 
CF17MW15DF 
CF17MWI6SF 
CF17MW171 
CF17MW18DF 
CF17MW19S 
CF17MW201 
CF17MW20IF 
CF17MW23SF 

3 July 11i184 
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Table 2-4 (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INOftGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICAnON SUMMARY 

Blenk Reported Reportod 
Pnamet.r 10 Unit, Com:. Qual. 

blrlum CCB4 ug/L 12.3 B 
5.5 B 

13.7 B 
9.0 B 

10.7 B 
11.2 B 
B.B B 
9.B B 
3.6 B 

c.lclum CF17MW uglL 415 B 
lBDRF ~ B 

416 B 
340 B 

chromium CCB4 ug/L 5.8 B 
17.7 -
9.3 B 

12.11 -
22.4 -
5.8 B 
6.2 B 
5.9 B 
5.5 B 
5.0 B 
20.3 -
7.7 B 
6.9 B 
5.2 B 

8-91 

V.lldated Validated 
Cone. Qu.I. 

12.3 U 
5.5 U 

13.7 U 
9.0 U 

10.7 U 
11.2 U 
B.B U 
9.8 U 
3.8 U 

415 U 
389 U 
416 U 
340 U 

5.8 U 
17.7 U 
9.3 U 

12.9 U 
22.4 U 
5.8 U 
6.2 U 
5.9 U 
5.5 U 
5.0 U 
30.3 U 
7.7 U 
6.9 U 
5.2 U 



INORGANICS I.ABORATORY AND FIELD BI.ANK 
DATA QUAUFICAnON SUMMARY (CONTO) 

SDG Blank Qualified Blank Roportod Roported Validated V.lld.tod 
NO. Cone. Somplo. Parametlir 10 Unit. Cone. Qual. Cone. Qual. 

WA013 4.90 CF17MW7D copper CCB6 ug/L 3.6 B 3.6 U 
ug/L CF17MW7DF •. 1 B •. 1 U 

CF17MW6S 23.0 B 23.0 U 
CF17MW6SF 3 .• a 3 .• U 
CF17MW10D 6.7 B 6.7 U 
CF17MW10DF 5.2 B 5.2 U 
CF17MW111 5.0 a 5.0 U 
CF17MWllIF 2.5 B 2.5 U 
CF17MW12D 5.5 B 5.5 U 
CF17MWl35 15 .• a 15 .• U 
CF17MW1.1 7.3 a 7.3 U 
CF17MW15D 3.e a 3.6 U 
CF17MWl65 22.7 B 22.7 U 
CF17MW17I 5.6 a 5.5 U 
CF17MW160 3.1 a 3.1 U 
CF17MWl98 6.2 a 6.2 U 
CF17MW201 5.4 a 5 .• U 
CF17MW2010 •. 8 B •. 6 U 
CF17MW20IDF 2.0 B 2.0 U 
CF17MW235F 2.3 B 2.3 U 

-30.1 CF17MW7DF Iron paWl ugIL 6.0 U 8.0 UJ 
uglL CF17MW15DF 22.2 a 22.2 UJ 

CF19MWl98F ~.4 a ~ .• UJ 

1.70 CF17MW7D load CF17MW uglL U a 1 .• UJ 
ugIL CF17MW7DF 16DRF 1.7 a 1.7 UJ 

CF17MW6SF 2.1 a 2.1 UJ 
CF17MW10D 2.7 a 2.7 UJ 
CF17MW10DF 2.0 a 2.0 UJ 
CF17MW111 3.6 - 3.6 UJ 
CF17MW1l1F 1.3 a 1.3 UJ 
CF17MW12D 3.0 - 3.0 UJ 
MC17MWl35F 1.5 B 1.5 UJ 
CF17MW1.1 1.4 B 1 .• UJ 
CF17MW1.IF 1.2 a 1.2 UJ 
CF17MW15D 1.8 B 1.8 UJ 
CF17MW15DF 1.1 a 1.1 UJ 
CF17MWl98F 2.3 a 2.3 UJ 
CF17MW201 2.11 B 2.9 UJ 
CF17MW20IF 1.6 B 1.6 UJ 
CF17MW20ID 2.6 B 2.6 UJ 
CFl7MW23SF 1.8 B 1.8 UJ 

B.a. 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrD) 

SDG Blank Qualified Blank R'ported R.ported Validated Validated 
NO. Cone. Sample. Parameter 10 Unit. Cone. Qual. Cone. Qual. 

WA013 -2.30 CF17MW12DF lead CCB1 ug/L 1.0 U 1.0 UJ 
ug/L CF17MW13S 10.8 - 10.8 J 

CF17MW16SF 1.0 U 1.0 UJ 
CF17MW171 '1.0 U 1.0 UJ 
CF17MW17IF 1.0 U 1.0 UJ 
CF17MW18D 1.0 U 1.0 UJ 
CF17MW18DF 1.0 U 1.0 UJ 
CF17MW20IDF 1.0 U 1.0 UJ 

5.00 CF17MW7D manganele CCB6 ugiL 13.2 B 13.2 U 
uglL CF17MW7DF 12.8 B 12.8 U 

CF17MW8S 16.5 - 16.6 U 
CF17MW8SF 5.~ B 5.~ U 
CF17MW10DF 23.0 - 23.0 U 
CF17MW111 8.5 B 8.5 U 
CF17MW111F 3.~ B 3.~ U 
CF17MW12D 22.5 - 22.8 U 
CF17MW12DF 17.1 - 17.1 U 
CF17MW13S 20.~ - 20.4 U 
CF17MW13SF 20.1 - 20.1 U 
CF17MW1~1 5.4 B 5.~ U 
CF17MW14IF 2.5 B 2.8 U 
CF17MW15D 22.1 - 22.1 U 
CF17MW15DF 21.3 - 21.3 U 
CF17MW16SF 17.1 - 17.1 U 
CF17MW171 4.0 B 4.0 U 
CF17MW17IF 3.4 B 3.~ U 
CF17MW18D 1~.2 B 14.2 U 
CF17MW18DF 1~.2 B 14.2 U 
CF17MW19S 8.0 B 6.0 U 
CF17MW19SF 4.4 B 4.4 U 
CF17MW201 5.1 B 5.1 U 
CF17MW20IF 2.9 B 2.9 U 
CF17MW20ID 3.1 B 3.1 U 
CF17MW23SF 14.9 B 14.9 U 

21.9 CF17MW16SF pol ... lum CCB2 uglL 58.9 B 56.9 UJ 
uglL 

6-83 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONT"D) 

SDG Blank QuoUfled Blonk Reported Roported Validlted Volidoted 
NO. Cone. S.mp". P.r.meter 10 Unit. Cone. QUII. Cone. Quol. 

WA013 -2.BO CF17MW7D ulenium CCB12 uglL 2.0 U 2.0 UJ 
ugll CF17MW7DF 2.0 U 2.0 UJ 

CF17MWBSF 2.0 U 2.0 UJ 
CF17MW10D 2.0 U 2.0 UJ 
CF17MW10DF 2.0 U 2.0 UJ 
CF17MW111 2.0 U 2.0 UJ 
CF17MW111F 2.0 U 2.0 UJ 
CF17MW12D 2.0 U 2.0 UJ 
CF17MW12D 2.0 U 2.0 UJ 
CF17MW12DF 2.0 U 2.0 UJ 
CF17MW13S 2.0 U 2.0 UJ 
CF17MW13SF 2.0 U 2.0 UJ 
CF17MW141 2.0 U 2.0 UJ 
CF17MW14IF 2.0 U 2.0 UJ 
CF17MW15D 2.0 U 2.0 UJ 
CF17MW15DF 2.0 U 2.0 UJ 
CF17MW1SS 2.0 U 2.0 UJ 
CF17MW16SF 2.0 U 2.0 UJ 
CF17MW171 2.0 U 2.0 UJ 
CF17MW171F 2.0 U 2.0 UJ 
CF17MW18D 2.0 U 2.0 UJ 
CF17MW18DF 2.0 U 2.0 UJ 
CF17MW198 2.0 U 2.0 UJ 
CF17MW19SF 2.0 U 2.0 UJ 
CF17MW201 2.0 U 2.0 UJ 
CF17MW20IF 2.0 U 2.0 UJ 
CF17MW20ID 2.0 U 2.0 UJ 
CF17MW23S 10.0 U 10.0 UJ 
CF17MW23SF 2.0 U 2.0 UJ 
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SOG 
NO. 

WA013 

Blank Quallfled 
Cone. Sampl •• 

4.80 CF17MW70F 
ug/L CF17MW85 

CF17MW8SF 
CF17MW100 
CF17MW11IF 
CF17MW13S 
CF17MW141 
CF17MW14IF 
CF17MW171 
CF17MW171F 
CF17MW180F 
CF17MW201 
CF17MW20IF 
CF17MW2010 
CF17MW23SF 

8.70 CF17MW70 
ug/L CF17MW70F 

CF17MW6SF 
CF17MW100 
CF17MW100F 
CF17MW111 
CF17MW11IF 
CF15MW120 
CF15MW120F 
CF17MW13S 
CF17MW13SF 
CF17MW141 
CF17MW14IF 
CFUMW150 
CF17MW150F 
CF17MW16SF 
CF17MW171 
CF17MW17IF 
CF17MW180 
CF17MW180F 
CF17MW19B 
CF17MW19BF 
CF17MW201 
CF17MW20IF 
CF17MW2010 
CF17MW2010F 
CF17MW238F 

3July11i11iM 
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INORGANICS LABORATORY ANO FIELD BLANK 
OATA QUAUFICATlON SUMMARY (CONrO) 

Blank Roported Reportod Validated Validated 
Parameter 10 Unit. Cone. Qual. Cone. Qual. 

allver CCB1 ug/L 10.6 - 10.6 U 
2.5 B 2.5 U 
3.0 B 3.0 U 
3.1 B 3.1 U 
2.4 B 2.4 U 
2.7 B 2.7 U 
2.7 B 2.7 U 
2.1 B 2.1 U 
2.1 B 2.1 U 
14.5 - 14.5 U 
5.2 B 5.2 U 
3.0 B 3.0 U 
2.9 B 2.9 U 
2.4 B 2.4 U 
2.3 B 2.3 U 

v.nadium CCB1 uglL 4.2 B 4.2 U 
3.6 B 3.6 U 
5.6 B 5.6 U 
14.1 B 14.1 U 
6.5 B 6.5 U 
6.8 B 6.8 U 
3.8 B 3.6 U 
11.2 B 11.2 U 
4.1 B 4.1 U 

21.8 B 21.8 U 
7.4 B 7.4 U 
2.6 B 2.B U 
2.9 B 2.9 U 
5.7 B 5.7 U 
2.5 B 2.B U 
4.1 B 4.1 U 
3.8 B 3.B U 
2.3 B 2.3 U 
2.8 B 2.B U 
3.8 B 3.8 U 

21.5 B 21.B U . 10.8 B 10.5 U 
4.2 B 4.2 U 
4.4 B 4.4 U 
2.8 B 2.8 U 
2.0 B 2.0 U 
3.3 B 3.3 U 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICAnON SUMMARY (CONrD) 

SDG Blank Qualill-.l Blank Report-.l Reported Validated Valld.t.d 
NO. Cone. Simpl •• P.rlmlter ID Unit. Cone. QUII. Cone. Qual. 

W"'013 26.9 CF17MW7D zinc CF17MW uglL 20.1 - 20.1 U 
uglL CF17MW7DF 18DRF 20.4 - 20.4 U 

CF17MWBS 38.6 - 38.6 U 
CF17MWBSF 30.3 - 30.3 U 
CF17MW10D 38.9 - 35.9 U 
CF17MW10DF 27.7 - 27.7 U 
CF17MW111 54.3 - 54.3 U 
CF17MW111F 34.2 - 34.2 U 
CF17MW12D 27.0 - 27.0 U 
CF17MW12DF 19.3 B 19.3 U 
CF17MWl3S 49.1 - 49.1 U 
CF17MW13SF 24.1 - 24.1 U 
CF17MW141 32.3 - 32.3 U 
CF17MW14IF 2e.1 - 28.1 U 
CF17MW15D 19.0 B 19.0 U 
CF17MW15DF 33.1 - 33.1 U 
CF17MWles 28.0 - 26.0 U 
CF17MWl8SF 14.0 B 14.0 U 
CF17MW17I 29.0 - 29.0 U 
CF17MW17IF 1e.e B 16.6 U 
CF17MW1SD 14.3 B 14.3 U 
CF17MW1SDF 7.2 B 7.2 U 
CF17MW19S 19.5 B 19.5 U 
CF17MWl9SF 29.0 - 29.0 U 
CF17MW201 43,S - 43.S U 
CF17MW20IF 25.9 - 25.9 U 
CF17MW201D 33,3 - 33.3 U 
CF17MW20IDF 48,0 - 46.0 U 
CF17MW23S 43,S - 43.8 U 
CF17MW23SF 25.1 - 25.1 U 
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SDG Blank Qualll1ed 
NO, Cone. Sample. 

WA014 

O,eugll CF17SCRE 

0.8ug1l CF17MIN5SDL 

Table 2~ (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIEI.D BLANK 
DATA QUAUFICATlON SUMMARY 

Blank 
Parameter 10 Un~o 

rvOLATILE ORGANICS 

(No pooitlvo dehlctiono) -

SEMIVOLATILE ORGANICS 

1,2,4-tr1chlorobenzene 
SBLK4R ugll 

phenol 
CF17MIN5SR ugll 

(rln .. te) 

PESTICIDE/PCB'S 

(No pooitlve detectiono) -

6-117 

Roported Valid_tad 

Cone. Qual, Cone. Qual. 

- - - -

O.~ JB 10 U 

170 DJ 10 U 

- - - -



SOO Blank Qualified 
NO. Cone. Samples 

WA014 71.6 CF170F 
uglL CF170FF 

CF17M'N9SF 
CF17SC 
CF17SCF 
CF17MWSRF 

6.4 CF170FF 
uglL CF17MW4SF 

CF17M'N9SF 
CF17SC 
CF17SCF 
CF17MW5SR 
CF17MWSRF 

164.5 CF170F 
uglL CF17MW6SF 

CF17MW6SDF 
CF17MW5SR 

3.1 CF17MW4S 
uglL CF17MWSS 

CF17M'N9S 
CF17SC 
CF17SCF 

106.8 CF17SC 
uglL CF17MW5SR 

CF17MW5SRF 

-19.4 CF170F 
ugll CF170FF 

-1.9 CF17MWllSF 
ugIL 

Table 2~ (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE. FLORIDA 

INOROANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATlON SUMMARY 

alank Reported Reported 
Plram.ter 10 Unitl Conc. Qual. 

aluminum CCB1 UWL 73.6 a 
44.3 a 
283 -
~.7 B 
7e.9 B 
106 B 

barium CCB2 uglL 2.3 a 
17.7 B 
24.3 B 
17.4 B 
18.0 B 
6.5 a 
3.8 B 

calcium CCB2 uglL 55.2 B 
45.9 B 
45.11 B 
64.3 B 

copper CCB2 uglL 10.8 B 
8.3 B 
10.2 a 
3.e B 
3.2 B 

Iron CCB4 ugiL 31.7 B 
32.9 B 
20.3 B 

Iron ICB3 uglL 8.0 U 
8.0 U 

Iud CCB7 ugiL 1.0 U 

8-98 

Volldotad Validated 
Cone. Qual. 

73.8 U 
44.3 U 
263 U 
59.7 U 
76.9 U 
106 U 

2.3 U 
17.7 U 
24.3 U 
17.4 U 
18.0 U 
8.5 U 
3.8 U 

55.2 U 
45.9 U 
45.9 U 
64.3 U 

10.6 U 
8.3 U 

10.2 U 
3.6 U 
3.2 U 

31.7 UJ 
32.9 UJ 
20.3 UJ 

8.0 UJ 
8.0 UJ 

1.0 UJ 



INORGANICS LABORATORY ANO FIELD BLANK 
DATA QUALIFICATION SUMMARY (CONTO) 

SOG Blank Qualified BI.nk Reported Roported Validated Validated 
NO. Cone. Sampl .. Parameter 10 Unito Conc. Qual. Conc. Qual. 

WA01. 1.~ CF170F load CCSS uglL 1.2 B 1,2 UJ 
uglL CF170FF 1,3 a 1.3 UJ 

CF17MW4SF 1.8 a 1,6 UJ 
CF17MW5SF 1,5 B 1,5 UJ 
CF17MW5S0F 1.8 B 1.6 UJ 
CF17MW9SF 1.4 B 1.4 UJ 
CF17MW17SC 1.9 B 1.9 UJ 
CF17SCF 2.3 a 2.3 UJ 
CF17MW5SR 1.2 a 1.2 UJ 
CF17MW5SRF 1.7 a 1.7 UJ 

92,8 CF170F mlgne.ium CCa2 ugll 38.2 a 38.2 U 
uglL CF170FF 21.1 a 21.1 U 

CF17MW5SR 37.8 B 37.8 U 

5,3 CF17MW5S mlnganeH CC64 ugll 22.2 - 22.2 U 
ugll CF17MW5S0 18.9 - 18.9 U 

CF17MweBOF 2.5 B 2.5 U 
CF17SCF 2,0 B 2.0 U 

38.9 CF17MW5SF potaMium CCB2 ugll 151 B 151 U 
uglL CF17MweBF 154 B 154 U 

-19,4 CF170F pota .. ium paWl ugll 18.0 U 18.0 UJ 
uglL CF170FF 18.0 U 18.0 UJ 

CF17MW5SR 18.0 U 18.0 UJ 
CF17MW5SRF 18.0 U 18.0 UJ 

5,0 CF17MW9S sitver CCa2 ugll 2.7 S 2.7 U 
uglL CF17MW5S 2.3 S 2.3 U 

253.7 CF170F oodlum CCa2 ugll 88.0 S 88.0 U 
uglL CF170FF 83.1 S 83.1 U 

CF17MW5SR 87.7 S 87.7 U 
-
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INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONT'D) 

SDa Blank Qualll'-d Blank Report8d Reportood Valldaled Valldaled 
NO. Cone. Sampl •• Parameter 10 Unlb Cone. Qual. Cone. Qual. 

WA014 ·5.00 CF170F se"nium PBWI ug/L 2.0 U 2.0 UJ 
ug/L CFI70FF 2.0 U 2.0 UJ 

CFI7MW4S 2.0 U 2.0 UJ 
CFI7MW~SF 2.0 U 2.0 UJ 
CF17M'1115S 2.0 U 2.0 UJ 
CF17M'III5SF 2.0 U 2.0 UJ 
CF17Mwe8 2.0 U 2.0 UJ 
CF17MW8SF 2.0 U 2.0 UJ 
CFI7MW8S0 2.0 U 2.0 U.I 
CFI7MW8SDF 2.0 U 2.0 UJ 
CFI7MW9S 2.0 U 2.0 UJ 
CF17MW9SF 2.0 U 2.0 UJ 
CF17SC 2.0 U 2.0 UJ 
C~17SCF 2.0 U 2.0 UJ 
CFI7M'III5SR 2.0 U 2.0 UJ 
CF17M'III5SRF 2.0 U 2.0 UJ 

1.3 CF170FF thallium CCB2 uglL 1.1 B 1.1 U 
ug/L CF17Mwe8 1.0 B 1.0 U 

CF17MW9S 1.0 B 1.0 U 
CFI7MW9SF 1.0 B 1.0 U 
CF17SC 1.3 B 1.3 U 
CF17SCF 1.2 B 1.2 U 
CFI7M'III5SR 1.2 B 1.2 U 

~.7 CF170F anadium CCB2 ugIL 2.7 B 2.7 U 
ugIL CF17MW4SF 10.7 B 10.7 U 

CF17MW5SF 10.8 B 10.6 U 
CF17MW8SF 11.8 B 11.6 U 
CF17MW8SDF 11.8 B 11.6 U 
CF17MW9SF 2.5 B 2.6 U 
CF17M'III5SR 3.6 B 3.8 U 
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SOG 
NO. 

WA014 

Blank Qu.llfled 
Cone. Samples 

1B.4 CF170FF 
ug/L CF17MW4S 

CF17MW4SF 
CF17MW5S 
CF17MW5SF 
CF17Mwes 
CF17MwesF 
CF17MwesO 
CF17MwesOF 
CF17MW9S 
CF17MW9SF 
CF17SC 
CF17SCF 
CF17MW5SRF 

3 July 1QIiN 
\vaCaudl'\pM::dJU2 

INORGANICS LABORATORY AND FIEI.D BLANK 
DATA QUAUFICATION SUMMARY (CONrO) 

BI.nk Reported 
Parameter 10 Unit. Cone. 

zinc CF17MWSSR ug/L 12.1 
(in •• te) 3B.9 

24.1 
47.7 
24.7 
41.3 
15.1 
48.2 
35.0 
29.3 
28.7 
83.g 
80.4 
B.4 

S·101 

Reported Validatl!!d Valldatad 
Qual. Conc. Qu.1. 

B 12.1 U 

· 3B.9 U 
· 24.1 U 
· 47.7 U 

· 24.7 U 
· 41.3 U 
B 15.1 U 

· 48.2 U 

· 35.0 U 
· 29.3 U 
B 26.7 U 

· 83.9 U 

· BO.4 U 
B B.4 U 



SOO Blank Quolllled 
NO. Cone. SomplH 

W,o.015 8 uglL 

CF17MW 
CF17MW1 
CF17MW221 
CF17MW22D 
CF17MW245 
CF17MW245D 
CFMW25SI 
CF17MW28CC 

86 ug/L CF17MW1 
CF17MW22C 

1.0 ugll CF17MW27C 
CF17MW2BDD 

0.045 CF17MW22D 
uglL 

0.028 CF17MW27C 
uglL CF17MW28CP 

Table 2-4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY 

Blank 
Param.ter 10 Units 

VOLATILE ORGANICS 

acetone CF17MW245T uglL 
(trip) 

SEMIVOLATILE ORGANICS 

b'-<2othylhexyl)phtholote 
SBlK1 ugIL 

bia(2 ... thyhexyl)phtholote 
SBlK3 ug/l 

PESTICICElPCB'S 

oldrin PBLK1 ugIL 

old ... PBLK3 ug/L 

8·102 

Reported Validated 

Conc. Quol. Conc. Quol. 

7 · 7 U 
8 · 8 U 
8 · 8 U 
11 · 11 U 

1700 · 1700 U 
1800 · 1800 U 

2 · 2 U 
e · s U 

0.7 JB 10 U 
0.8 JB 10 U 

2.0 J 10 U 
B.O · 10 U 

0.015 JPB 0.05 U 

0.Q18 JPB 0.05 U 
0.02 JPB 0.05 U 



SOG 
NO. 

WA015 

Blank Qualified 
Cone. Sample. 

.7.9 CF17MW21IF 
uglL CF17MW220F 

CF17MW25SIF 
CF17MW26IF 
CF17MW2800 
CF17MW28DDF 

•. 1 CF17MW211 
ugiL CF17MW21IF 

CF17MW25SIF 
CF17MW261 
CF17MW26IF 
CF17MW27DF 

313 CF17MW25S1 
ugIL CF17MW25SIF 

CF17MW26IF 

5.1 CF17MW211 
uglL CF17MW220 

CF17MW24SF 
CF17MW24SDF 
C F17MW28DDF 

5.0 CF17MWl 
uglL CF17MW211 

CF17MW22D 
CF17MW24S 
CF17MW24SD 
CF17MW25S1 
CF17MW281 
CF17MW270 

191 CF17MW211 
uglL CF17MW21IF 

CF17MW22SIF 
CF17MW2eI 
CF17MW2etF 

3 July 1* 
\v·Ca~ 

Table 2-4 (Continuod) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE. FLORIDA 

IN ORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATiON SUMMAIIY 

Blank Roported Roported Param_t.r ID Unit. Cone. Qual. 

aluminum CCB5 ugll 138 B 
58.3 B 
102 a 
57.7 B 
51.9 a 
48.0 e 

barium CCB2 uglL 20.1 B 
8.6 B 
5.5 B 

13.6 a 
5.2 B 

16.7 B 

calcium CCal uglL 1510 a 
481 B 
582 a 

chromium CCe. uglL 8.7 a 
16.3 -
9.8 B 
9.0 B 
9.2 B 

copper CCBl uglL 2.3 B 
3.9 B 
6.5 B 

18.8 B 
15.0 B 
10.7 B 
3.e B 
52 B 

magnelium CCe. uglL 7Be B 
.25 B 
761 B 
512 B 
296 B 

8-103 

V.lldated Val/dated 
Cone, Qu.l. 

138 U 
58.3 U 
102 U 
57.7 U 
51.9 U 
48.0 U 

20.1 U 
8.6 U 
5.5 U 

13.8 U 
5.2 U 

16.7 U 

1510 U 
481 U 
562 U 

8.7 U 
16.3 U 
9.8 U 
9.0 U 
9.2 U 

2.3 U 
3.9 U 
6.5 U 

16.8 U 
15.0 U 
10.7 U 
3.8 U 
5.2 U 

768 U 
.25 U 
761 U 
512 U 
296 U 



SOG 
NO. 

WA015 

Bl.onk QUllllled 
Cone. Simp •• 

-92.2 CF17MW21jF 
uglL CF17MW220F 

CF17MW25SIF 
CFMW28iF 
CF17MW27D 
CF17MW27DF 
CF17MW28DD 
CF17MW2800F 

-1.2 CF17MWI 
ug/L CF17MWIF 

CF17MW211 
CF17MW21IF 
CF17MW22D 
CF17MW220F 
CF17MW24SF 
CF17MW24SDF 
CF17MW25SIF 
CF17MW281 
CF17MW28IF 
CF17MW27D 
CF17MW270F 
CF17MW2800 
CF17MW2800F 

3.1 CF17MWI 
uglL CF17MWIF 

CF17MW2l1 
CF17MW21IF 
CF17MWSI 
CF17MWSIF 
CF17MW281 
CF17MW28IF 
CF17MW27DF 
CF17MW2800 
CF17MW2800F 

-
13.3 CF17MW24S 
uglL CF17MW24S0 

CF17MW24S0F 

3 July 11ii1G4 
1Yal_.UdI\pMlOJ2 

INORGANICS LABORATORY ANO FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONT'O) 

Blank Reportod 
Plrlmete:r 10 Units Cone. 

iron PBWI ug/L 79.8 
8.0 
443 
245 
410 
S.O 
8.0 
8.0 

leld PBWI ugiL 1.1 
1.0 
3.3 
1.0 
2.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

mlngln ... CCBl ugll 2.4 
2.5 
8.0 
3.2 
8.3 
2.8 
10.9 
7.7 

12.8 
13.2 
11.3 

nicki' ICBl ugiL 24.9 
20.7 
13,S 

8.104 

Reported V.lldated V.lldated 
QUII. Cone. QUII. 

B 79.S J 
U 8.0 UJ 
- 443 J - 245 J 
- 410 J 
U 8.0 UJ 
U S.O UJ 
U 8.0 UJ 

B 1.1 J 
U 1.0 UJ 

3.3 J 
U 1.0 UJ 
B 2.1 J 
U 1.0 UJ 
U 1.0 UJ 
U 1.0 UJ 
U 1.0 UJ 
U 1.0 UJ 
U 1.0 UJ 
U 1.0 UJ 
U 1.0 UJ 
U 1.0 UJ 
U 1.0 UJ 

B 2.4 U 
B 2.5 U 
B 6.0 U 
B 3.2 U 
B 8.3 U 
B 2.8 U 
B 10.9 U 
B 7.7 U 
B 12.6 U 
B 13.2 U 
B 11.3 U 

B 24.9 U 
B 20.7 U 
B 13.5 U 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY (CONrO) 

SOG Blink Qu.lln.d Blank Reported Reported Villkflted V.lld.ted 
NO. Cone. S.mplel P"'lImeter 10 Unit. Cone. QUII. Cone. Qual. 

WA015 85.2 CF17MW1 pota&aium CCB2 uglL 227 B 227 U 
uglL CF17MW1F 213 B 213 U 

CF1MW21IF 29. B 29~ U 
CF17MW25SIF 358 B 358 U 
CF17MW28IF 3~ B 33~ U 

2.9 CF17MW2.a .Ilver CCB4 uglL 2 .• B 2 .• U 
uglL CF17MW2.aF 2.1 B 2.1 U 

CF17MW2.aO 2.7 B 2.7 U 
CF17MWSOF 2.3 B 2.3 U 

ass CF17MW21IF IIOdlum CCB4 ug/L ~ B 3940 U 
ug/L 

1.0 CF17MW1F lhaHlum CCB3 ug/L 1.2 B 1.2 U 
ug/L 

8.0 CF17MW1 v.nldlum CCB2 ugll 8.0 8.0 U 
ug/L CF17MW1F 3.8 3.6 U 

CF17MW2l1 9.2 9.2 U 
CF17MW21IF 5.4 5.~ U 
CF17MW220 20.0 20.0 U 
CF17MW220F 4.8 ~.8 U 
CF17MW2.aF 17.9 17.9 U 
CF17MW2.aOF 20.S 20.8 U 
CF17MW25S1 27.8 27.8 U 
CF17MW25SIF ~.2 ~.2 U 
CF17MW281 5.8 5.8 U 
CF17MW28IF 3.7 3.7 U 
CF17MW270 5.2 5.2 U 
CF17MW270F 4.3 4.3 U 
CF17MW2800 19.0 19.0 U 

20.8 CF17MW1 ~Inc CF17MW22DRF ugll 14.5 B 14.5 U 
ugA CF17MW1F (rin .. te) 13.1 B 13.1 U 

CF17MW2l1 18.0 B 18.0 U 
CF17MW21IF 1 •. 1 B 1 •. 1 U 
CF17MW220 20.0 B 20.0 U 
CF17MW220F 15.2 B 15.2 U 
CF17MW2.aF 31.0 - 31.0 U 
CF17MW2.aOF 11.8 B 11.8 U 
CF17MW25S1 27.! - 27.! U 
CF17MW25SIF 45.1 - 45.1 U 
CF17MW28I 33.S - 33.8 U 
CF17MW2etF 40.0 - 40.0 U 
CF17MW270 17.4 B 17 .• U 
CF17MW270F 30.9 - 30.9 U 
CF17MW2!OO 19.0 B 19.0 U 
CF17MW2!00F 19.5 B 19.5 U 
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500 Blank QUllified 
NO. Cone. Simple. 

WA018 

9 ugiL CF17SS1 
CF17SS2 
CF17SS4 
CF17SS~ 

CF17SS8 
CF17SS7 
CF17SS9 
CF17SS10 
CF17SS11 

51 uglkg CF17SS1 
CF17S52 
CF17SS3 
CF17S53D 
CF17SS4 
CF17SS5 
CF17SStI 
CF17SS7 
CF17SSe 
CF17SS9 
CF17SS10 
CF17SS11 
CF17SS12 
CF17SS12D 
CF17SS13 
CF17SS14 

Table 2-<4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMMY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE. FLORIDA 

ORGANICS L.ABORATORY AND FIELD BL.ANK 
DATA QUAUFICATION SUMMARY 

Blank 
Paramet.r 10 Unlto 

VOLATILE ORGANICS 

acetone CF17SS14ST uglkg 
(tr1p) 

SEMIVOLATILE ORGANICS 

dl-n-butylphtl1. r.11I SBLK2 uglkg 

PESTlCIDElPCB'S 

(AI crltlorla we .. met) 

6-108 

Reported V.lldoted 

Cone. QUII. Cone. QUII. 

11 JB 13 U 
8 JB 14 U 
12 JB 14 U 
14 B 14 U 
8 JB 12 U 
a JB 14 U 
12 JB 18 U 
11 JB 12 U 
10 JB 14 U 

120 JB 420 U 
74 JB 0160 U 

210 JB 420 · 
120 JB 420 U 
120 JB 0160 U 
140 JB 410 -
51 JB .ao · 
140 JB 450 -
87 JB 450 · 
270 JB 530 · 
290 JB .ao -
88 JB 450 · 
190 JB 440 -
120 JB 430 · 
170 JB 450 · 
71 JB 440 -

- - . -



soa BI.nk Qualified 
NO. Cone. Sample. 

WA016 3.1 CF17SS1 
ug/L CF17SS2 

CF17SS3 
CF17SS30 
CF17SS4 
CF17SS5 
CF17SS7 
CF17SS11 
CF17SS12 
CF17SS120 
CF17SS14 

18.5 CF17SS1 
ug/L CF17SS2 

CF17SS3 
CF17SS30 
CF17SS4 
CF17SS5 
CF17SS8 
CF17SS8 
CF17SSS 
CF17SS10 
CF17SS13 
CF17SS14 

·16.3 CF17SS2 
mgikg 
63.5 CF17SS1 
uglL CF17SS2 

CF.17SS3 
CF17SS30 
CF17SS4 
CF17SS7 
CF17SS11 
CF17SS12 
CF17SS12D 
CF17SS14 

Tabl. 2-1 (Contlnu-.l) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INORQANICS LABORATORY AND FIELD BLANK 
DATA QUAW~ICATION SUMMARY 

BI.nk R_port-.l R.port-.l Plrlmet.r 10 Units Cone. Qual. 

b.rtum RINSATE mg/kg 3.5 B 
CF17 2.1 B 

SS14R 2.1 B 
2.1 B 
2.8 B 
2.5 B 
2.0 B 
3.5 B 
2.2 B 
1.5 B 
2.8 B 

copper RINSATE mg/kg 0.66 B 
CF17 0.53 B 

SS14R 0.66 B 
0.57 B 
O.!l7 B 
1.70 B 
O.Sl B 
1.30 B 
1.50 B 
0.85 B 
O.se B 
0.77 B 

calokJm PBSl mgikg 97B B 

rrtIIgnellum RINSATE mgikg 45.5 B 
CF17 52.0 B 

SS14R 56.2 B 
52.7 B 
42.1 B 
33.S B 
62.5 B 
53.1 B 
40.8 B 
42.8 B 
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Valld.ted Validated 
Cone. Qual. 

3.5 U 
2.1 U 
2.1 U 
2.1 U 
2.8 U 
2.6 U 
2.0 ·u 
3.5 U 
2.2 U 
1.e U 
2.8 U 

0.66 U 
0.63 U 
0.58 U 
0.57 U 
0.57 U 
1.7 U 

O.gl U 
1.30 U 
1.50 U 
0.66 U 
0.98 U 
0.77 U 

97.8 J 

45.5 U 
52.0 U 
58.2 U 
52.7 U 
42.1 U 
33B U 
62.5 U 
53.1 U 
40.8 U 
42.8 U 



INORGANICS LABORATORY AND FIELD BlANK 
OATA QUAUFICATlON SUMMARY (CONTO) 

SOG Blank QuallflH Blank Reported Roported Validated Validated NO. Cone. Samples Parameter 10 Unit. Cone. Qual. Cone. Qual. 
WA01S 3.0 CF17SS1 mlngln ... CCB2 mglkg 2.1 B 2.1 U ug/L CF17SS2 

2.0 B 2.0 U CF17SS3 
2.4 B 2.4 U CF17SS30 

.2.2 B 2.2 U CF17SS4 
1.7 B 1.7 U CF17SS7 
1.8 B 1.6 U CF17SS9 
4.6 B 4.8 U CF17SS11 
2.3 B 2.3 U CF17SS12 1.8 B 1.8 U CF17SS120 
1.2 B 1.2 U CF17SS14 2.1 B 2.1 U 

110 CF17SS1 potilinium RINSATE mg/kg 32.7 B 32.7 U ug/L CF17SS2 CF17 32.5 B 32.5 U CF17SS3 SS14R 32.1 B 32.1 U CF17SS30 23.8 B 23.8 U CF17SS4 31.3 B 31.3 U CF17SS5 28.3 B 28.3 U CF17SS& 42.3 B 42.3 U CF17SS7 35.& B 35.& U PF17SS8 88.& B 68.& U CF17SS8 56.1 B 56.1 U CF17SS10 3O.S B 3O.S U CF17SS11 17.3 B 17.3 U CF17SS13 32.7 B 32.7 U CF17SS14 30.8 B 30.9 U 
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INORGANICS LABORATORY AND FIEI.D BLANK DATA QUAUFICATION SUMMARY (CONTO) 
SOG Blank Qualilled Blank Reported Reported Valldatod V.Udat.d 
NO. Conc. Sample. Parameter 10 Unit. Cone. Qual. Cone. Qual. WA01B 229 CF17SS1 sodium RINSATE moi1<o 137 B 137 U 

uO/L CF17SS2 
CF17 lse B 156 U 

CF17SS3 
SS14R 123 B 123 U 

CF17SS30 
136 B 138 U 

CF17SS4 
148 B 148 U 

CF17SS~ 
130 B 130 U 

CF17SSB 
147 B 147 U 

CF17SS7 
122 B 122 U 

CF17SS8 
132 B 132 U 

CF17SS& 
1® B 150 U 

CF17SS10 
121 B 121 U 

CF17SS11 
128 B 12B U 

CF17SS12 
130 B 130 U 

CF17SS120 
128 B 128 U 

CF17SS13 
125 B 128 U 

CF17SS14 
1® 8 150 U 10.4 CF17SS1 zinc RINSATE moi1<g 1.0 U 1.0 UJ 

ug/L CF17SS2 
CF17 1.1 U 1.1 UJ 

CF17SS3 
SS14R 1.0 U 1.0 UJ 

CF17SS30 
1.3 B 1.3 UJ 

-7.4 icF17SS4 CCB4 mgi1<g 1.1 B 1.1 UJ 
uglL CF17SS~ 

S.2 - 5.2 UJ CF17SS8 
5.2 - 5.2 UJ 

CF17SS7 
1.1 U 1.1 UJ 

CF17SS8 
4.4 8 4.4 UJ 

CF17SS9 
9.S - 9.5 UJ 

CF17SS10 
5.S - 5.5 UJ 

CF17SS11 
1.3 B 1.3 UJ 

CF17SS12 
1.1 U 1.1 UJ CF17SS120 
2.0 B 2.0 UJ CF17SS13 
8.7 - B.7 UJ CF17SS14 
1.1 U 1.1 UJ 
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SOO Bionk 
No. Cone. 

WA017 
20 

uglleg 

7 
uglleg 

30 
uglL 

130 
uglleg 

0.7 
uglL 

Tab'" 2-4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY 

Qualified Bionk 
Samp"" Par.meter ID Units 

Plaported 

Cone. QUll 

VOLATilE ORGANICS 

CF5SS1 .ceton. VBLK3 uglleg 22 B 
CF5SS2 23 B 
CFSSS3 10 JB 
CFSSS5 22 B 
CFSSS6 6 JB 
CFSSS6 18 B 
CF5SS9 6 JB 
CF5SS10 11 JB 
CF5SS11 10 JB 

CF5SS10D _celone VBlK4 uglleg 13 B 

CF5SS4 lcetone CF5SS· uglleg 1400 J 
lOR 

SEMIVOLATllE 
ORGANICS 

CF5SS1 di-n·bulylphthalate SBlKl uglleg 290 JB 
CF5SS2 uglleg 220 JB 
CF5SS3 uglle; a7 JB 
CF5SS5 uglleg 350 JB 
CF5SS6 uglleg 270 JB 
CF5SS8 uglleg 230 JB 
CF5SS9 uglleg 390 B 
CF5SS10 uglleg 350 JB 
CF5SS10D uglleg 79 JB 
CF5SS11 uglleg 240 JB 

None di-n-bulylphthllale SBlK2 uglL . . 

6·110 

Valld.ted 

Cone. QUit 

22 U 
23 U 
12 U 
22 U 
13 U 
18 U 
12 U 
12 U 
13 U 

13 U 

2000 U 

420 U 
390 U 
380 U 
400 U 
420 U 
390 U 
390 U 
400 U 
400 U 
440 U 

. . 



ORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY (CONTO) 

SOG Blank QUllified Bionk Rlported V.lld.tld 
No. Cone. Samples Param.t.r 10 Unit. 

Cone. Qual, Cone. QUIL 

PESTICIDElPCB'S 

0.36 CFSSSI aldrin PBLKI ugl1cg 1.1 JPB 2.2 U 
ugl1cg CFSSS2 ugI1<g I.S JPB 2.0 U 

CFSSS3 ugl1cg 0.69 JPB 2.0 U 
CFSSS<I ugl1cg 0.2<1 JPB 2.6 U 
CF5SSS ugl1cg 9.S PB 9.8 
CF5SS8 ugl1cg 0.35 JPB 2.2 U 
CFSSSe ugl1cg 0.40 JPB 2.0 U 
CF5SS9 ugl1cg 3.0 JPB 8.1 U 
CFSSS10 ugl1cg 1.<1 JPB <1.1 U 
CF5SS100 ugl1cg 3.5 JPB 8.3 U 

0.008 none aidnn PBLK2 uglL - - - -
uglL 

0.19 none aidrin PBLK3 ugl1cg - - - -
ugl1cg 
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SDO No, Blank Qualified 
Cone. Samp"" 

2.5 CF5SS3 
WA017 (uglL) CF5SS5 

CF5SS10 
CF5SS10D 

e.l CF5SS1 
(ug/L) CF5SS2 

CF5SS3 
icF5SS11 
CF5SS4 
CF5SS5 
CFSSSe 
CF5SS8 
CF5SS8 
CF5SS10 
CF5SS10D 

71.9 CF5SS2 
(ugIL) CF5SS3 

CF5SS11 
CF5SS4 
CFSSS5 
CFSSS8 
CF5SS8 
CF5SS8 
CF5SS10 

2.1 CF5SS11 
(ugIL) CF5SS10 

13.1 CF5SS1 
(ug/L) CF5SS3 

CF5SS11 
CF5SS4 
CF5SSI1 
CF5S5a 
CF5S510 
CF5S5100 

Tab'" 2-4 (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INORGANICS LABORATORY AND PII!LO BLANK 
DATA QUAUPIC"nON SUMMARY 

Blank R.portad Raported P.,..m_t.r 10 Unlta Conc. Qual. 
blrlum EB mgl1<g 1.7 B 

mgl1<g 2.4 B 
mgl1<g 1.7 B 
mgl1<g 2.1 B 

copper CCB(PI ) mgl1<g 1.8 B 
mgl1<g 1.5 B 
mgl1<g 1.e B 
mgl1<g 2.4 B 
mgl1<g 2.7 B 
mgl1<g O.se B 
mgl1<g 1.1 B 
mgl1<g 1.1 B 
mgl1<g 2.4 B 
mgl1<g 1.8 B 
mgl1<g 1.8 B 

mlgnellum EB mgl1<g 85.3 B 
mgl1<g 24.0 B 
mgl1<g 40.8 B 
mgl1<g 69.3 B 
mgl1<g 20.9 B 
mgl1<g 49.4 B 
mgl1<g 24.7 B 
mgl1<g 41.8 B 
mgl1<g 31.e B 

IrMInglne .. CCB(Pl) mgl1<g 2.7 B 
mgl1<g 2.5 B 

nickel mgl1<g 2.7 B 
mgl1<g 3.0 B 
mgl1<g 3.0 B 
mgl1<g 2.8 B 
mgl1<g 2.0 B 
mgl1<g 2.9 B 
mgl1<g 22 B 
mgl1<g 2.4 B 
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Validated V.,Id.ted 
Cone. Qual, 

1.7 U 
2.4 U 
1.7 U 
2.1 U 

1.6 U 
1.5 U 
1.6 U 
2.4 U 
2.7 U 

O.se U 
1.1 U 
1.1 U 
2.4 U 
1.e U 
1.6 U 

85.3 U 
24.0 U 
40.9 U 
69.3 U 
20.9 U 
49.4 U 
24.7 U 
.'.S U 
31.S U 

2.7 U 
2.5 U 

2.7 U 
3.0 U 
3.0 U 
2.S U 
2.0 U 
2.9 U 
2.2 U 
2.4 U 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrO) 

soa No. Blank Qu.llfl..t Blank Roport..t Reportod Valid.tld Validated 
Cone. Sample. Parameter 10 Unitl Cone. Qu.1. Cone. Qual. 

105 CF5SS1 pobl .. ium EB mgl1<g 41.0 B 41.0 U 
WA017 (ug/L) CF5SS2 mgl1<g 24.8 B 24.S U 

CF5SS3 mgl1<g 18.5 B 18.5 U 
CF5SS11 mgl1<g 34.0 B 340 U 
CF5SS4 mgl1<g 39.1 B 39.1 U 
CF5SS5 mgl1<g 13.8 B 13.8 U 
CF5SS6 mgl1<g 31.3 B 31.3 U 
CF5SS9 mgl1<g 18.0 B 18.0 U 
CF5SS8 mgl1<g 22.2 B 22.2 U 
CF5SS10 mgl1<g 18.8 B 18.8 U 
CF5SS100 mgl1<g 38.4 B 36.4 U 

8.0 CF5SS1 .war CCB(Pl) mgl1<g 1.5 B 1.5 U 
(ug/L) CF5SS3 mgl1<g 1.7 B 1.7 U 

CF5SS11 mgl1<g 1.9 B 1.9 U 
CF5SS4 mgl1<g 2.2 B 2.2 U 
CF5SS8 mgl1<g 1.8 B 1.8 U 
CF5SS100 mgl1<g 1.7 B 1.7 U 

·2.2 CF5SS1 ~llllum CCB(Pl) mgl1<g 0.25 U 0.28 UJ 
(ug/L) CF5aS2 mgl1<g 0.24 U 0.24 UJ 

CF5SS3 mgl1<g 0.23 U 0.23 UJ 
CF5SS11 mgl1<g 0.25 U 0.28 UJ 
CF5SS4 mgl1<g 0.31 U 0.31 UJ 
CF5SS5 mgl1<g 0.24 U 0.24 UJ 
CF5SSI! mgl1<g 0.26 U 0.28 UJ 
CF5SS9 mgl1<g 0.24 U 0.24 UJ 
CF5SS8 mgl1<g 0.23 U 0.23 UJ 
CF5SS10 mgl1<g 0.25 U 0.25 UJ 
CF5SS100 mgl1<g 0.24 U 0.24 UJ 
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SOG Blank Qualified 
NO. Cone. Sample. 

WA018 

7 ug/kg CF5SS12 
CF5SS14 
CF5SS18 
CF5SS19 
FF5SS20 
CF5SS20D 
CF5SS21 
CF5SS22 
CF5SS24 

8 ug/kg CF5SS13 
CF5SS1~ 
CF5SS16 
CF5SS17 
CF5SS2~ 
CF5SS28 
CF5SS27 

3 ugikg CF5SS16 
CF5SS2~ 

Table 2-4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECil FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
OATA QUAUFICAnON SUMMARY 

B"'nk Param_t.r 10 Unlb 

VOLATILE ORGANICS 

ac.tone VBlK2 uglkg 

. 

.Icetone VBlKJ uglkg 

2-bulanone VBlKJ uglkg 
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Reported Validated 

Cone. Qual. Cone. Qual. 

11 B 11 U 
5 JB 11 U 
~ JB 11 U 
6 JB 12 U 
4 JB 12 U 
8 JB 12 U 

26 B 26 U 
13 B 13 U 
40 B 40 U 
18 B 18 U 
4 JB 11 U 

78 B 76 U 
14 B 14 U 
18 B 16 U 
3 JB 12 U 
3 JB 11 U 

11 JB 12 U 
4 JB 10 U 



OROANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY (Confd) 

SDO Blank Qualified BLink Reportod Valldatod NO. Cone. Sample. Parameter ID Unit. 
Conc. Qual. Cone. Qual. 

WA01S SEMIVOLATILE ORGANICS 

140 uglkg CF5SS12 dl-n-butylphthaLit. SBLKl uglkg .8 JB 370 U CF5SS13 
250 JB 380 U CF5SS1. 
160 JB 380 U CF5SS16 
160 JB 390 U CF5SS17 
130 JB 380 U CF5SS18 
250 JB 360 U CF5SS19 
320 JB ~90 U CF5SS20 
160 JB 410 U CF5SS20D 
180 JB 410 U CF5SS21 
500 JB 520 U CF5SS22 ..w B · U CF5SS23 
120 JB 390 U CF5SS24 
290 JB ..w U CF5SS25 
130 JB 3.w U CF5SS215 
250 JB .10 U CF5SS27 
490 B · U 130 CF5SS12 bls(2 .. thylhoxyl)phthalal. SBLKl uglkg 28 JB 370 U uglkg CFSSS13 
24 JB 380 U CF5SS115 
59 JB 390 U CF5SS20 
38 JB 410 U CF5SS20D 
33 JB 410 U 90 uglkg CF5SS15 dl-n-butylphth.lste SBLKJ uglkg 100 JB 380 U 

PESTICIDE/PCB'S 
WA018 

(All crlte ... wore mot) . . · . 
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SDO BI.nk 
NO. Cone. 

WAa1S 1S.2 
ug/L 

3.10 
uglL 
5.30 
uglL 

-5.53 
mgi1<g 

57.6 
ug/L 

4.63 
ugIL 

Tabl. 2-4 (Continuod) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE. FLORIDA 

INORGANICS LABORATORY AND FIELD BLANK DATA QUAUFICAnON SUMMARY 
Qu./lfled BI.nk Roportod Roportod V.,Id.tod S.mpl •• P .... m.t.r 10 Unita Conc. Qu.'. Cone. 

CF5SS12 antimony PBW1 mglkg 4.4 B 4.4 CF5SS14 3.5 B 3.5 CF5SS19 
4.4 B 4.4 CF5SS20 4.9 B 4.9 CF5SS20D 
5.8 B 5.8 CF5SS21 6.5 B 6.5 CF5SS22 4.e B 4.8 CF5SS23 4.4 B 8.4 CF5SS24 4.9 B 4.9 CF5SS25 5.0 B 5.0 

CF5SS17 b.rlum RINSATE mgi1<g 1.5 B 1.5 

CF5SS12 copper CCB4 mgi1<g 3.e B 3.e CF5SS13 1.3 B 1.3 CF5SS14 1.2 B 1.2 CF5SSH! 4.5 B 4.5 CF5SS1S 3.0 B 3.0 CF5SS18 1.8 B 1.S CF5SS19 2.e B 2.e CF5SS21 4.5 B 4.5 CF5SS22 1.9 B 1.9 CF5SS24 2.5 B 2.5 CF5SS25 1.1 B 1.1 CF5SS2S 2.4 B 2.4 CF5SS27 5.5 B 5.5 CF5SS17 copper PBS1 mglkg 0.45 U 0.45 CF5SS20 11.5 - 11.5 CF5SS20D 12.1 - 12.1 CF5SS23 7.9 - 7.9 

CF5SS12 ITIlIgnalum RINSATE mglkg 32.e B 32.6 CF5SS17 13.7 B 13.7 CF5SS21 -
7e.4 B 76.4 CF5SS22 34.9 B 34.9 

CF5SS12 ITIIIngan ... Pew1 mgi1<g 2.4 B 2.4 CF5SS13 3.8 - 3.8 CFl5SS14 4.S - 4.S CF5SS17 1.0 B 1.0 CF5SS21 2.2 B 2.2 CFl5SS22 2.4 B 2 .• 
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V.lldlted 
Qu., 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
J 
J 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 



INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrO) 

SOG Blank Qualified Blank Roportod Reportod Validated Validated 
NO. Cone. S.mpte. Parameter 10 Unit. Cone. Qual. Cone. Qual. 

WA018 8.SO CF5SS12 nickel CCB<I mgl1cg 2.0 B 2.0 U 
ug/L CF5SS13 2.0 B 2.0 U 

CF5SS1~ 2.0 B 2.0 U 
CF5SS18 1.8 B 1.8 U 
CF5SS19 3.0 B 3.0 U 
CF5SS20 ~.9 B H U 
CF5SS200 5.9 B 5.9 U 
CF5SS21 ~.6 B 4.6 U 
CF5SS22 2.3 B 2.3 U 
CF5SS23 5.8 B 5.8 U 
CF5SS2~ 7.1 B 7.1 U 
CFSSS25 1.7 B 1.7 U 
CF5SS27 2.9 B 2.9 U 

5« CF5SS12 pot8aolum RINSATE mgl1cg ~.S B 45.6 U 
ugll CF5SS13 SO.1 B SO.1 U 

CF5SS1~ 93.5 B 93.5 U 
CF5SS15 73.; B 73.9 U 
CF5SS1S 142 B 142 U 
CF5SS17 30.1 B 30.1 U 
CF5SS18 75.1 B 7S.1 U 
CFSSS1; 77.0 B 77.0 U 
CF5SS20 42.3 B ~2.3 U 
CF5SS200 171 B 171 U 
CF5SS21 72.S B 72.5 U 
CF5SS22 40.3 B 40.3 U 
CF5SS23 505 B 50S U 
CFSSS2~ 133 B 133 U 
CF5SS25 ~.4 B ~.4 U 
CF5SS28 109 B 109 U 
CFSSS27 304 B 3~ U 

2.00 CF5SS23 H.nium ICB2 mgl1cg 0.54 B 0.54 U 
ug/L 
6.90 CF5SS19 oliver RINSATE mgI1cg 1.2 B 1.2 U 
ugll CF5SS21 2.1 B 2.1 U 

CFSSS22 1.5 B 1.5 U 
CF5SS23 1.5 B 1.5 U 
CF5SS24 1.9 B 1.9 U 
CF5SS25 1.2 B 1.2 U 
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INORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY (CONrD) 

SOG Blank QuaUn.d Blank Reported Reported V.lidat.d V.lldat.d NO. Cone. Sample. Plar.meter 10 Units Conc. Qual. Conc. Qual. 
WA018 1~; CF5SS12 .odlum RINSATE mg/kg 1.; B 1.; U ug/L CF55513 1.1 B 1.1 U CF5SS1. U9 B 149 U CF5SS18 162 B 162 U CF~SS17 119 B 119 U CF5SS18 15e B 156 U CF5SS19 

168 B 168 U CF5SS20D 169 B 169 U CF5SS21 193 B 193 U CF~SS22 152 B 152 U CF5SS23 180 B 180 U CF5SS24 170 B 170 U CF~SS25 135 B 135 U CF5SS26 193 B 193 U 
5.8 CF5SS12 zinc CCBl mg/kg 3.S B 3.~ U ugll CFSSS13 8.3 - 8.3 U CF5SS1. 2.6 B 2.8 U CFSSS18 5.9 - 5.9 U CFSSS17 1.1 B 1.1 U CF5SS21 2.7 B 2.7 U \cF5SS22 2.6 B 2.8 U 
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SOG B"nk 
No. Cone. 

WA019 

3 
ugil<g 

87 
ugikg 

19 
uglkg 

Table 2-4 (Continued) 
ORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

ORGANICS LABORATORY AND FIELD BLANK 
DATA QUAUFICATION SUMMARY 

QUllilled B"nk S.mple. Paramet.r 10 Un/ta 
Reported 

Cone. QUII. 

VOLATILE 
ORGANICS 

CF5SS7 methylene chloride VBLK2 ug/kg 1~ B CF5SS28 
ugil<g 12 B CF5SS2g 
ugil<g 21 B CF5SS30 
ugil<g 18 B CF5SS30D 
ugil<g 18 B " CF5SS31 
ug/kg 19 B CF5SS31 0 
ugil<g 18 B 

SEMIVOLATILE 
ORGANICS 

CF5SS7 dk1-butylphthllate SBLK2 uglkg 150 JB CF5SS28 
ugikg 93 JB CF5SS29 
ugil<g 190 JB CF5SS30 
uglkg 200 JB CF5SS30D 
ug/kg 180 JB CF5SS31 
ugikg 91 JB CF~SS31D 
ug/kg 370 JB 

CF5SS30 bla(2-ethylhoxyl)- ugil<g 34 JB CF5SS30D phthalate ug/kg 20 JB CF5SS31 uglkg 21 JB CF5SS310 
ugil<g 3B JB 

PESTICIDEJPCB'S 

None. 
0 -
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V.lld.ted 

Cone. Qu_l. 

15 U 
12 U 
21 U 
18 U 
18 U 
19 U 
18 U 

390 U 
370 U 
0480 U 
460 U 
350 U 
3BO U 
620 U 

480 U 
350 U 
3BO U 
620 U 

- -



SOO No. BlInk QUll1fied 
Cone. Sampl •• 

2.7 CF5SS30 
WA019 (uglL) CF5SS30D 

CF5SS7 

a6.9 CF5SS30 
(ug/L) CF5SS30D 

CF5SS7 

2.3 CF5SS29 
(ug/L) CF5SS30 

CF5SS7 

180 CF5SS26 
(ug/L) CF5SS29 

CF5SS30 
CF5SS30D 
CF5SS31 
CF5SS310 
CF5SS7 

1~ CF5SS29 
(uglL) CF5SS30 

CF5SS300 
CF5SS31 
CF5SS310 
CF5SS7 

-2.2 CF5SS2! 
(ug/L) CF5SS29 

CF5SS30 
CF5SS30D 
CF5SS31 
CF5SS31 0 
CF5SS7 

12.1 CF5SS28 
(uglL) CF5SS29 

CFMS30 
CFMS300 
CF5SS7 

Tabl. 2-'1 (Continued) 
INORGANICS LABORATORY AND FIELD BLANK SUMMARY 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

INORGANICS LABORATORY AND FIELD BLANK 
DATA QUALIFICATION SUMMARY 

Blank Reported Reported 
Parameter 10 Units Cone. QUIL 

barium EB mgllcg 2.5 B 
mgllcg 2.4 B 
mgllcg 1.8 B 

magnellum EB mgllcg 37.5 B 
mgllcg 37.4 B 
mgllcg 28.8 B 

manglne .. EB mgllcg 3.0 B 
mgllcg 2.2 B 
mgllcg 0.8 B 

potaaaium EB mgllcg 58.8 B 
mgllcg 51.0 B 
mgllcg 23.2 B 
mgllcg 23.8 B 
mgllcg 50.3 B 
mgllcg 91.8 B 
mgllcg 23.4 B 

aodlum EB mgllcg 203 B 
mgllcg 182 B 
mgllcg 170 B 
mgllcg 147 B 
mgl1cg 277 B 
mgllcg 149 B 

","lium CCB(Pl) mgllcg 0.23 U 
mgllcg 0.21! U 
mgllcg 0.27 U 
mgllcg 0.21 U 
mgilcg 0.23 U 

• mgllcg 0.3Q U 
mgllcg 0.23 U 

izlnc EB mgllcg 3.7 B 
mgllcg 8.1 -
mgllcg 7.9 -
mgllcg 3.0 B 
mgllcg 8.7 -
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Valldatod V.lldatld 
Cone. Qual. 

2.5 U 
2.4 U 
1.8 U 

37.5 U 
37.4 U 
28.8 U 

3.0 U 
2.2 U 
0.8 U 

58.8 U 
51.0 U 
23.2 U 
23.8 U 
50.3 U 
91.8 U 
23.4 U 

203 U 
182 U 
170 U 
1.47 U 
277 U 
149 U 

0.23 UJ 
0.28 UJ 
0.27 UJ 
0.21 UJ 
0.23 UJ 
0.39 UJ 
0.23 UJ 

3.7 U 
8.1 U 
7.9 U 
3.0 U 
8.7 U 



SDG 
NO. FRACTION 

WAOO3 VOC 

Molola 

WAOO5 VOC 

SVOC 

WAooe VOC 

WAOO7 Po.t/PCB 

WAooe SVOC 

Tablo 2~ 
REJECTED DATA 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

SAMPLE ANALYTIE 

CF2MWSIR 2-hexlnone 
CF5MS29ST 2--heXinone 

CFBBMS910S mercury 
CFBBMS916 mercury 
CF2MS912 mercury 

CFSBR13S4R 2-hexanona 
CF5BR13S4RT 2--haXlnona 
CFSMS24SR 2-hexlnone 
CF5MS24SRT 2-hexanona 

CF5BR13S4 All compound. axc.pt 2-
molhyk1lphlhllono 

and naphthalene 

CFSBR14S0 2-hexlnone 
CF5BR1852 2-hel:anone 
CFSBR1854 2-haXlnona 
CFSBRl1S4 2--hexlnona 

CFSBR9S0 alarln 
CF5BR9S0D .larln 
CF5BRQS4 alarln 
CFSBR9S40 bolo-BHC, alarln 
CF5MS13S0 bolo-BHC, llarln 
CFSMS13S00 .larln 
CFSMS13S4 alarln 
CFSMSBSO llarln 
CFSMS852 bolo-BHC. alarln 

CF17BR12S2 AIIoxcepl 
1.2-<1lchlorobonzono 

naphthalene 
2...m.tt'lynlphthalllnl 
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REASON 

Low RRF (.038) 
Low RRF (.038) 

Low iplke recovery 26.7% 

Low RRF (.038) 
Low RRF (.038) 
Low RRF (.038) 
Low RRF (.038) 

Surrog •• % R :.: a for 
2-lIuoroblphonyl 

Low RRF (.038) 
Low RRF (.038) 
Low RRF (.038) 
Low R R F (.038) 

Peatlcide Identfflcatlon 
Summlry (PIS) 

Column % 0', >300" 

Surrogate % R := S% 
for nitrobenzene 



SDG 
NO, FRACTION 

WA009 voc 

WA010 VOC 

WA011 VOC 

SVOC 

WA012 VOC 

WA013 VOC 

PelllPCB 

Tlblo 2-6 (Continued) 
REJECTED DATA 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

SAMPLE ANALYTE 

All Wllter lample. (11) 2~ex.non. 

All umple. (11) 2..f1exlnone 

All lamplel (20) 2--hexlnone 

CF5MWCS AU compound. except 
phonol 

1,2-dlcholoro-llenzeno 
""'olhylphenol 

2,4-dlmelhylphonol 
naphthalene 

2-melhylnllphlholeno 

CF5/,1'M1S 2-heXinone 
CF5MW8SR C-meIhy1-2-penblnono 
CF5MWSOST 

AI Ampleo (22) 2-hexlnone 

CF17MW8S ""'oIhyl-2i>onlanono 
CF17MW10D 

AI compound. 
CF17MW20ID 
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REASON 

Low RRF (.04<4) 

Low RRF (.0044) 

Low RRF (.042) 

Su_ote %R ~ 0% 
for lo",honyl - d 14 

Low RRF (.02e) 
Low RRF (.(42) 
Low RRF (.042) 

Low RRF (.021) 

Low RRF (.042) 

Low ,urrega. 
DCB = 8% 



SOO 
NO. 

WAD14 

WAD1S 

FRACTION 

vee 

svee 

Pe.t/PCB 

VOC 

SVOC 

Put/PCB 

3 July 1'* 
'MII_a~ 

Tab'" 2-6 (Continued) 
REJECTED DATA 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

SAMPLE ANALYTIE 

An .. mp"'. (12) 2-hexanone 

CF170F 4-methyl-2-pem.none 
CF17MW5S 
CF17MW9S 
CF17SC 
CF17SCRE 
CF17MW5SR 
CF17MW95T 
CF17MW9ST 

All compounda except 
CF17SC dl-n-butylphtl1.101e 
CF17SCRE bio(2-ett1ylhexyQ phtl1alole 

4,4'-ODT 

A ... 'mp"'. (8) 

CF17MW 2-hexlnone 
CF17MW25S1 

CFMW24S All compounda 

CF17MW24S An compounda 
CF17MW24SD 
CFI7MW25S1 
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REASON 

Low RRF ( 042) 

Low RRF (.043) 

0" recovery for phenokl5 
lurrogate In both umple. 

Low MS (0'11) and 
MSO (9'11) 'IIR'a 

Low RRF (,037) 

0% Recovery for phenol-d5 
and 

terphenykl4 surrogate. 

0" Recovery for surroglte 
TCX In III 3 Ilmple. 



SOG 
NO, FRACTION 

WA015 Metala 

WAOle 

WA017 Pe.tJPCB 

WA018 

WAOli 

T.bl. 2-11 (Continued) 
REJECTED DATA 

OPERABLE UNIT 2 
NAS CeCIL FIELD JACKSONVILLE, FLORIDA 

SAMPLE ANALYTI! 

CF17MW22DR Non-detect Iran 
CF17MW26IR 
CF17MW28DD 

no rejecta 

An lOiI Hmplel except 4,.'·ODT non-detact 
CF5SSI (11) ,""ito 

no reject. 

no rajeeta 

1.124 

REASON 

Low 'lI R'. (25%) in total 
met.llpike 

Low MSIMSO Recover1e1 
9%, 11% ror.,~'·DDT 



500 SAMPU! NO. 

WNYJ3 CF5MS23S2 
CFSMS23S0 

CF5MS29S0 
CF5MS29S4 
CF5MS30S2 

CF5MS30Se 

WAOO5 CF5BR1OS0 

CF5BR1OS00 

CF5BR11S0 

CF5BR12S4 

CF5BR12Se 

3 July 1;84 

'NaI_.ucii\pM't'd:1U2 

Tablo 4-1 
PESTICIDE/PCB COLUMN RESPONSE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

COMPOUND C1" (ugJl.) 

aldrin 0.64 
Ildnn 0.45 
methoxychlor 1.8 

aldrin 0.7 
Ildnn 0.62 
aldrin 0.41 
endolulfan I 1.2 
4,4'-DDT 25 
methoxychlor 3.e 
a",0Ior-126O 170 

aldrin 0.38 

aldrin 1.a 
dieldrin 1.2 
4,4'..000 110 
met:h0xychlor 14 

aldrin 1,9 
dieldrin 0.a2 
4,4'·000 100 
methoxychlor 3.4 

aldrin 1.0 

oldrin 2.5 
dieldrin 1.1 
4,4'-000 110 

aldrin 2 
4,4'-000 98 
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cr (ugJI..) %0'" 

a.4 1210 
4.1 811 
3.0 66.7 

0.002 34900 
3.3 432 
1.2 193 
3.0 253 
2.5 900 
5.2 44 
160 8.2 

1.4 289 

68 3570 
2.7 125 
11 900 
24 71 

87 3427 
2.5 205 
9.7 931 
15 341 

51 5000 

58 2220 
4 264 

3.7 2870 

88 3300 
3.3 2870 



500 5AMPU! NO. 

WA005 CF5BR13S2 
CF5BR13S04 

CF5BR13S04R 
CF5BR18S2 

CF5BR18S4 

CF5MS204S2 

CF5MS204SS 

CF5MS204SR 

-CF5BR10SO 
CF5BR1OS0D 
CF5BR10S4 
CF5BR11S0 
CF5BR11S6 
CF5BR12S04 
CF5BR12S6 
CF5BR13S2 
CF5BR13S04 
CF5BR18S2 
CF5BR18S04 

Table 4-1 (Conrd) 
PESTICIDE/PCB COLUMN RESPONSE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

COMPOUND C1" (ugIL) 

aldrin 2.3 
aldrin 2.3 
alpha-chlordane 0.008 
aldrin 2.5 
alphl-<:hlordane 0.67 
gamma-chlordane 0.048 

oldrin 2.7 
glmmlachlordlne 0.045 

methoxychlor 1.1 
glmml-chlordlne 0.37 

methoxychlor 4.3 
gamma-chlordane 0.25 

beta-BHC 0.068 

01'0010,-1260 750 
Iraclor~1280 700 
ll'Oclo,-125O 210 
0I'Oclo,-1260 100 
01'0010,-1260 91 
aroclor-1260 750 
aroclor-1260 700 
lroclor-1260 320 
aroclor-12SO 260 
0_10,-1260 210 
0I'Oclo,-1260 290 

8-121 

C2" (ugIL) %0 

92 3900 
110 4680 

0.009 15 
53 2020 
2S 3780 
2.S 465 

50 1750 
1.6 256 

2.2 100 
0.4 8.1 

6.8 56 
0.32 28 

0.018 256 

830 6.4 
7040 5.7 
210 0 
110 10 
93 2.2 
750 1.3 
690 1.4 
320 0 
280 0 
200 5 
290 0 



SOO NO. 
SAMPLE NO. 

WA008 CF5BR1450 

CF5BR1452 

CF5BR1550 

CF5BR17S4 

CF5BR17SS 

CF5MS19S0 

CF5MS19S4 

CF5MS2OS0 

CF5MS2OS2 
CF5BR1450 
CF5BR1452 
CF5BR1550 
CF5BR1552 
CF5BR1682 
CF5BR1684 
CF5BR17S4 
CF5BR17S8 
CF5BR11lSO 
CF5MS20S0 

3 July , gg.e, 
\v·taUd~ 

Tabltl 4-1 (Confd) 
PESTICIDE/PCB COLUMN RESPONSE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

COMPOUND C1" (ugIL) 

Ildrin 3.S 
4,4'-000 60 

Ildrin 0.46 
methoxychlor 1.9 

4,4'-000 140 
methoxychlor 1.7 

.Iph.~hlord.no 1.2 

dllbo-BHC 0.68 
endrin ketone 0.22 
ondrin ald.hydo 3.5 

Ildn" 0.52 
4,4'-000 111 
4,~'-DOT 11 

Ildrin 0.46 
illphl<hlordane 0.77 
glmml<hlcrdlne 0.084 

Ildrin 0.2 
.lpha~lord.no 0.32 

Ildrin 0.3S 
1"",10,-1260 aeo 
."",10,-1260 51 
lrocIc,-1260 1100 
lrocIc,-1260 23 
1"",10,-1260 420 
."",10'-1260 300 
1"",10,-1260 430 
.rocIc,-1260 87 
lrocIc,-1260 8.4 
1"",10'-1260 120 

6-127 

C2" (ugIL) %0 

6.3 60 
3.5 2190 

9.2 1900 
2.3 21 

3.7 3680 
18 9511 

3 150 

2.2 224 
0.87 2ge 
1.1 218 

5.8 977 
22 18 
13 18 

7.4 1440 
0.33 133 
0.43 412 

5.3 2550 
O.as 103 

6.2 1670 
570 16 
50 2 

1000 10 
24 4.3 
410 2.4 
300 0 
420 2.4 
64 3.6 
8.1 3.7 
79 52 



500 NO. 
SAMPLE NO. 

WA007 CF5BR9S0 

CF5BRSSOD 

CF5BR9S4 

CF5BR9S4D 

.CF5MS13S0 

CFSM513S0D 

CF5MS13S4 

CF5MSBSO 

CF5MSBS2 

Tabl.4-1 (Conrd) 
PESTICIDEIPCB COLUMN RESPONSE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

COMPOUND C1' (ugIL) 

aldrin 1.8 
4,4'-DDE 1.S 
alpha<hlardane 0.52 

aldrin 1.8 
dieldrin 0.67 
4,4'-DDE 1.7 
4,4'-DDT 4.5 
olpno..,hlordono 0.57 

aldrin 1.; 

bola-SHC 160 
aldrin O.S 
g.mm.~hlordlne 0.17 

bola-SHC 140 
aldrin 2 
methoxychlor 1.3 
glmma-chlordane 0.2 

Ildrin 1.7 

oldrin 1.6 

oldrin 1.7 
gammll-chlordane 0.13 

bola-SHe 140 
aldrin 1.7 

8-128 

C2' (ugIL) %D 

as 5280 
1.4 38 

0.45 18 

95 5180 
0.8 19 

0.73 133 
52 16 
0.64 12 

100 5180 

0.57 27600 
95 18900 

0.38 124 

0.98 14500 
120 5900 
1.3 0 

0.41 105 

65 3720 

74 4530 

44 2490 
0.32 146 

0.58 24000 
110 3670 



SDO SAMPU! NO. 

WAOCS CF17BR10S0 

CF17BR1OS2 

CF17BR12S0 

CF17BR12S2 

CF17BRl3S0 

CF17BRl352 

CF17BR4S0 

CF17BR4S2 

CF17BR5S0 

CF17BR5S2 

CF17BRe80 

CF17BRe82 

Table 4-1 (Confd) 
PESTICIDE/PCB COLUMN RESPONSE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

COMPOUND C1' (ugIL) 

aldrin 0.011 
methoxychtor 1.5 
alpha<hlordane 0.14 
gamrml-chlordlne 0.23 

heptachlor epoxide 0.38 
dieldrin 0.14 
alpha<hlordane 0.22 

Ildrln 0.28 
endoaulfan II 0.69 
alpha-chlordan. 0.23 
gamml<hkmllne D.21 

aldrin 0.14 
heptachlor epoxkle 0.83 
alphl-chlordane 0.21 

Ildrln 0.54 
methoxychlor 3.4 

Ildrln 0.41 
mlthoxychlor 1.e 

Ildrin 0.98 

aldrin O.S 
methoxychlor 0.82 

Ildrln 0.53 

Ildrln 0.31 

Ildrln 0.23 
4,4'-Oob 0.62 

aldrin 0.43 
4,4'-000 0.41 
alpha..,hlordlnl 0.11 
glmml<hlordlne 0.08 

6-128 

cr (ugIL) %0 

1.4 1460 
15 900 
1.1 688 

0.51 122 

0.95 164 
0.55 293 
5.9 2560 

4.2 1400 
0.44 57 
0.4 74 

0.94 :wi 

2.7 1830 
0.35 13, 
4.6 20110 

2.8 419 
3.9 15 

2.7 559 
2.7 69 

3 2ee 

2.5 400 
1.3 110 

1.4 164 

1.2 287 

1.8 596 
1.2 94 

1.4 228 
1.1 168 

0.32 191 
0.34 325 



SDa SAMPLE NO. 

WAOO9 CF17BR7S0 

CF17BR7S2 

CF17BRSSO 

CF17BR8S2 

CF17BR9S0 

CF17BR9S2 

Table 4.1 (Confd) 
PESTICIDE/PCB COLUMN RESPONSE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

COMPOUND C1" (ugIL) 

Ildrin 0.48 4,4'-DOE 0.55 alphl-chlordane 0.15 glmml<hlordlne 0.14 

heptlichlor ej:loxlde 0.24 alphl-chlordlna 0.093 

Ildrin 
0.31 

4,<I'·OOE O.S 
methoxychlor 0.97 gamml-ehlordlne 0.31 

aldrin 2.3 

oldrin 0.78 
4,<I'·DOE 0.« 
<I,4'·OOT 0.21 

beta·BHC 3.8 
aldrin 0.7 

8·130 

cr (ugl1..) %0 

3 525 
0.67 22 
0.71 373 
0.57 307 

1.3 442 
4.3 4520 

2.7 771 
0.8 33 
8.7 797 

0.57 84 

2.5 8.7 

2 158 
0.53 21 
0.57 171 

0.55 591 
2.8 271 



SDG SAMPLE NO. 

WA009 CF17BR11S0 

CF17BR11S2 

CF17SR11S2R 

CF17BR1452 

CF17BR 14520 

CF17BR15S0D 

CF17BR1SS2 

CF17SR1SS2D 

CF512D 

F17SR14S0 

WAD10 CF5245 

Tablo 4-1 (Conrd) 
PESTICIDE/PCB COLUMN RESPONSE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

COMPOUND C'· (ugIL) 

alphl-BHC 0.82 
aldrin 0.42 
gamma-ehlordane 0.88 

bela-BHC S.2 
aldrtn 0.21 

belll-BHC 0.08-4 

belll-BHC 6 
aldrin 0.38 

beill-SHC 11 
Ildrln 0.41 

belll-BHC 3.3 
aldrin 0.42 

bolll-BHC 2.S 
aldrin 0.3S 

bolll-SHC 2.8 
Ildrln 0.23 
glmml-<hJordane 0.13 

beill-SHC 0.089 

boill-SHC 8.8 
aldrin 1 

boill-SHC 0.OS2 

6-131 

C2· (uglL) %0 

0.8-4 36 
4.2 900 

0.47 87 

0.72 761 
6.9 3190 

0.025 156 

M8 93S 
5.2 1340 

0.S4 1940 
10 2340 

0.S7 479 
3.3 6S!! 

O.SS 2M 
2.3 557 

0.59 341 
2.S 987 

0.42 223 

0.021 229 

0.58 1070 
3 200 

0.Q18 225 



SDO NO. 
SAMPLE NO. 

WA011 CF5MW18D 

CF5MW18DR 

CF5MW20S 

CF5MW3S 

CF5M~ 

WA012 CF5MWlIS 

CF5MWlISR 

WA013 CF17MW11I 

CF17MWl3S 

CF17MW141 

CF17MWl6S 

CF17MW201 

CF17MW20ID 

CF17MW23S 

CF17MW88 

Tabl. 4-1 (Conrd) 
PESTICIDE/PCB COLUMN RESPONSE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

COMPOUND Cl' (ugiL) 

bebo-BHC 0.091 

bebo-BHC O.ose 

dleldr1n 0.002 

endolu"'n II O.le 
gamma-ehtord.nl 0.023 

endoaulflln II 0.22 

b.bo-BHC 0.27 
4,4'-DDT 0.051 
alpha-chlordan. 0.17 

bobo-BHC 0.14 

babo-BHC 0.045 

bobo-BHC 0.025 
aldrfn 0.028 
endrfn 0.0115 

bebo-BHC 0.082 

bebo-BHC 0.037 

bobo-BHC 0.045 

bobo-BHC 0.035 

bebo-BHC 0.0« 

bobo-BHC 0.02e 

'-132 

C2' (ug!l..) %0 

0.022 314 

0.018 500 

0.011 750 

0.085 124 
0.18 883 

0.21 4.8 

0.18 50 
0.34 587 
0.15 13 

0.Q18 775 

0.084 87 

0.018 ... 
0.08 114 

0.012 442 

0.18 158 

0.051 38 

0.11 1« 

0.Q15 119 

0.048· 4.5 

0.054 811 



SDO NO. 
SAMPLE NO. 

WA014 CF17MW4S 

CF17M~ 

CF17MW6S 

CF17MW6SD 

CF17MW9S 

CF17SC 

CF17MW4S 

WA01S 17MW2SSI 

CF17MW1 

CF17MW211 

CF17MW22D 

CF17MW24S 

CF17MW24SD 

CF17MW2eI 

CF17MW2SIR 

CF17MW27D 

CF17MW28DD 

CF17MW24S 

CF17MW24SD 

Tabll 4·1 (Conrd) 
PESTICIDE/PCB COLUMN RESPONSE 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

COMPOUND C1" (~) 

belo·BHC 0.01 
endrtn 0.37 

aldrin 0.019 

alpho·SHC 0.008 
aid"" 0.007 

ald~n 0.008 
heptachlo, epoxide 0.004 

belo·BHC 0.038 

belo·BHC 0.11 

oroclo,·1248 0.22 

belo-BHC 0.03B 

bolo·SHC 0.D!14 

belo·8HC 0.1 

old~n O.OlS 

hlplochlo, 0.03B 
dieldrin 0.007 
endolulfan II 0.08 

dieldrin 0.Cle3 
Indo.ullln II 0.11 

bolo-BHC 0.03B 

oldm 0.022 

oldm 0.018 

oldm 0.02 

oroclo'·1242 0.4 

1_10,·1242 0.68 

6·133 

cr (ugIL) %0 

0.09 800 
0.012 2990 

0.079 316 

0.11 1260 
0.047 571 

0.0304 32S 
0.03 660 

0.044 16 

0.021 424 

1.6 627 

0.11 214 

0.23 326 

0.41 310 

0.06 433 

0.048 40 
0.2 2760 

0.17 89 

0.26 313 
0.411 318 

0.072 106 

0.037 68 

0.041 128 

0.OS7 las 

4.3 97S 

4.0 38S 



SOQ 
NO. 

WADD3 

WAOOS 

WAOOe 

WAOO7 

WAOO8 

WA009 

WA010 

WA011 

WA012 

WAa13 

WA01. 

WA015 

WA01e 

WA017 

WAa18 

WA01e 

3 July 1ti1fi14 
w.I_.~ 

Tabl. B 
METAL AND CYANIDE SAMPLES 

WITH CONCENTRATIONS GREATER THAN 
• TIMES THE SPIKE ADDEO 

OPERABLE UNIT 2 
NAS CECIL FIELD JACKSONVILLE, FLORIDA 

SAMPLE 
SPIKED CONC. 

SAMPLE NO. ANALYSES mgJ\. 

None · -
None - -
Non. - . 
None · -
None - -
None · -

CF5MW29SS Aluminum 1182110 
Iron 8433 

CFMW30SFS Iron «111 

CFMW30SS Aluminum 119800 
Iron 12900 

Non. · -
Non. - -

CF17M'NeSS Aluminum 1130400 
Iron 11.10 

CF17MW25SIS Aluminum 29000 

NOM - -
Nono - -

CF5SS20S Lead 111 

CF5SS31S L •• d 31.9 

6-138 

SPIKE! 
ADDED 

mgJI. %R 

- -
- -

- · 
. -
- · 

-
2000 0183 
1000 1ee 

1000 103 

2000 987 
1000 .29 

- -
- · 

2000 0 
1000 0 

2000 0 

- -

- -
•. 87 0 

•. 85 82 



• 





APPENDIX S 

COMPARISON WITH FLORIDA CRITERIA 





Available criteria and guidance for groundwater (USEPA, 1994; FDEP, 1994a), 
surface soil (FDEP, 1994b), and subsurface soil (FDEP, 1994b) were considered in 
the human health risk assessment (HHRA) for OU 2, Sites 5 and 17, (Tables S-l 
through S-6). The maximum detected concentrations for each chemical detected in 
the groundwater, surface soil, and subsurface soil at Sites 5 and 17 were compared 
to the available criteria as a part of the baseline risk assessment (BRA), 

Site 5 

Soil. The concentration of benzo(a)pyrene and benzo(b)fluoranthene, detected 
in Site 5 surface soil exceeded the available FDEP guidance concentrations for 
direct contact and inhalation exposures (Table S-l). Both of these analytes were 
included as human health chemicals of potential concern (HHCPCs) in the risk 
assessment for OU 2. 

In subsurface soil (Table S-2), the maximum concentrations of acetone, benzene, 
ethylbenzene, trichloroethene, xylenes (total), acenaphthene, naphthalene, 
phenanthrene, and dieldrin exceeded their available FDEP guidance concentrations 
for leaching to groundwater. This comparison was conducted because subsurface 
soils may be contributing to the contamination in the surficial aquifer. Of these 
nine compounds, three (acenaphthene, naphthalene, and phenanthrene) were included 
as HHCPCs in the human health risk assessment for Site 5. The exclusion of the 
remaining six analytes could potentially underestimate the risk associated with 
leaching to groundwater. 

Groundwater. In the groundwater, the maximum detected concentration of acetone, 
benzene, trichloroethene, bis(2-ethylhexyl)phthalate, 4-methylphenol, naphthalene, 
phenol, beta-HCH, aluminum, antimony, arsenic, beryllium, cadmium, chromium, iron, 
lead, manganese, and vanadium exceeded the respective Federal MeL, Florida 
Standard, or Florida Guidance value (Table S-3). All of these chemicals, except 
phenol and arsenic, were retained as HHCPCs in the groundwater because they were 
detected at concentrations that exceeded background (upgradient) or risk-based 
screening concentrations. 

Arsenic was excluded as a HHCPC because the maximum detected concentration was 
less than two times the background concentration. Phenol was excluded as a HHCPC 
because the maximum detected concentration was less than the corresponding risk
based concentration. 

Site 17 

Soil. There were no analytes in Site 17 surface soil which exceeded the available 
FDEP guidance concentrations for direct contact and inhalation exposures (Table 
S -4) . 

In subsurface soil (Table S-5), the maximum concentrations of acetone, ethylben
zene, methylene chloride, trichloroethene, xylenes (total), naphthalene, and 
pentachlorophenol exceeded their available FDEP guidance concentrations for 
leaching to groundwater. This comparison was conducted because subsurface soils 
may be contributing to the contamination in the surficial aquifer. None of these 
seven compounds were included as HHCPCs in the human health risk assessment for 

C&c_OU2.BRA 
MVL.05.95 8-1 



Site 17. The exclusion these analytes as HHCPCs could potentially underestimate 
the risk associated with leaching to groundwater at Site 17. 

Groundwater. In the groundwater, the maximum detected concentration of benzene, 
methylene chloride, 1,1,1-trichloroethane, trans-l,3-dichloropropene, 
trichloroethene, 2,4-dimethylphenol, 2-methylphenol,4-methylphenol,naphthalene, 
phenol, aluminum, chromium, iron, lead, manganese, and vanadium exceeded the 
respective Federal MCL, Florida Standard, or Florida Guidance value (Table S-6). 
All of these chemicals, except l,l,l-trichloroethane, were retained as HHCPCs in 
the groundwater because they were detected at concentrations that exceeded 
background (upgradient) or risk-based screening concentrations. 

1,1 , 1-Trichloroethane was excluded as a HHCPC because it was detected in less than 
5% of the samples (1/26) and was not detected in any other media at Site 17. 

C.c: _ OU2.BRA 
MVL05.95 5-2 
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"'co <~ 

~Ig 
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~. 

~~ 

en ... 

Frequency 
Analyle of 

Detection1 

Volatile Organic CompoWld. (pa/kg) 

Acetone 4/31 

2-Butanone 3/31 

2-Hexanone 1/31 

Methylene chloride 5/31 

Toluene 1/31 

Semivolatie Organic Compound. (Pa/kg) 

Acenaphthene 5/31 

_naphthylene 4/31 

Anthracene 8/31 

Benzo (a)anthracene 9/31 

Benzo(a)pyrene 12/31 

BenzD (b}fluoranthene 15/31 

Benzo(g,h,i)perylene 13/31 

Benzo(k)1Iuoranthene 12/31 

Bulylbenzylphthalate 1/31 

Carbazole 4/31 

Chrysene 11/31 

Dibenz(a,h)anthracene 10/31 

Dibenzofuran 3/31 

Diethylphthalate 7/31 

See notes at end of page. 

Range of 
Reporting 

Umits 

II - 2,000 

10 - 2,000 

10 - 2,000 

5 - 980 

5 - 980 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

340 - 10,000 

Table S-1 
Comparison with Criteria 

Site 5 Surface Soils 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Reid, Jacksonville, Aorida 

Range of 
Mean of Analyle 

Detected 
Concentrations 

Detected CPC? 

(*)' 
Concentrations3 (Yes/No)' 

2 - 33 I 1.3 No 

3-9 5.7 No 

2 2 Yes 

3-6 3.6 No 

6 6 No 

43 - 135'" 85.2 Yes 

25-118* 52.5 Yes 

28 - 230 138 Yes 

75.5* - 1,200 470 Yes 

25 - 765* 31 I Yes 

20 - 1,550* 481 Yes 

27 - 650 208 Yes 

22 - 590* 217 Yes 

150 ISO No 

87 - 170 128 No 

33 - 1,035* 368 Yes 

30 - 170.5* 76.5 Yes 

34 - 40 37.8 Yes 

25 - 120 592 No 

Screening FDEP 
Exceedance? 

Background Clean-up 
(yes/No)' ConcentrationS Goalslll 

NA 2,290,000 No 

NA 6,770,000 NA 

NA NP NA 

NA 20,700 No 

NA NP NA 

NA 4,000,000 No 

NA ND NA 

NA 1,830,000 No 

NA 1,480 No 

NA 148 Yes 

NA 1,480 Yes 

NA ND NA 

NA 1,470 No 

NA 15,300,000 No 

NA 58,100 No 

NA 14,800 No 

NA 148 No 

NA 290,000 No 

NA NP NA 



H r, 
~g 
It:~ 
~ 

en 
U, 

Frequency Range of 
Analyle of Reporting 

Detection 1 Umits 

VoI.tI. Organic CompoWlds lpg/kg) (Continued) 

bis(2-Ethylhexyl)phthalate 3/31 340 - 10,000 

Ruoranthene 12/31 340 - 10,000 

Fluorene 5/31 340 - 10,000 

Indeno (1 ,2,3-<:d)pyrene 13/31 340 - 10,000 

2-Methylnaphthalene 1/31 340 - 10,000 

Naphthalene 3/31 340 - 10,000 

Phenanthrene 9/31 340 - 10,000 

Pyrena 12/31 340 - 10,000 

P_ticidea .nd PCBs (pglkg) 

4,4-000 3/31 0.6 - 30 

4,4-00E 11/31 1 - 16 

4,4-00T 7/22** 0.3 - 20 

Aroclor-1260 14/31 20 - 160 

alpha-Chlordane 2/31 0.2 - 8.2 

gamma-Chlordane 3/31 1.8 - 8.2 

Dieldrin 3/31 0.5 - 16 

lnorg.nice (mg/kg) 

Aluminum 31/31 NA 

Arsenic 7/31 2-2 

Barium 25/31 40 - 40 

See notes at end of table. 
----

Table S-l (Continued) 
Comparison with Criteria 

Site 5 Surface Soils 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecit Reid, Jacksonville, Aorida 

Range of 
Mean of 

Detected 
Concentrations 

Detected 

(*)' 
Concentrationsl 

20 - 1,200 418 

22-1,900 636 

36-110 71.2 

24 - 420* 179 

113.5* 113.5 

22 - 122.5* 58.9 

52 - 920 395 

32 -1,500 483 

2,3* - 8.2 5.5 

0.19-20 6.5 

2.1 - 48 17.2 

6.3 - 3,200 607 

0.47-1.7 1.1 

0.29-1.5 0.96 

0.26 - 2.1* 1.3 

196 - 11.500 2,434 

0.46 - 2.1 0.9 

2.6 - 42.5 9.5 

--

Analyle Screening FDEP 
Exceedance? 

CPC? Background Clean-up 
(yes/No)' 

(Yes/No)' ConcentrationS Goals! 

No NA NP NA 

Yes NA 2,990,000 No 

Yes NA 2,780,000 No 

Yes NA 1,480 No 

Yes NA NO NA 

Yes NA 2,290,000 No 

Yes NA NO NA 

Yes NA 2,240,000 No 

No NA 4,740 No 

No NA 3,340 No 

No NA 3,180 No 

Yes NA NP NA 

No NA 869 No 

No NA 869 No 

No NA 71.2 No 

No 29086 NO No' 

No 3.6 0.711 No' 

No 21 NP NA 

-
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Frequency 
Analyte of 

Detection 1 

lnorg.nics Img/kg) IContinued) 

Beryllium 2/31 

Cadmium 2/31 

Calcium 31/31 

Chromium 17/31 

Cobalt 11/31 

Copper 7/31 

Iron 31/31 

Lead 31/31 

Magnesium 17/31 

Manganese 22/31 

Mercury 1/31 

Nickel 3/31 

Selenium 1/31 

Sodium 13/31 

Vanadium 31/31 

Zinc 21/31 

See notes at end of table. 

Range of 
Reporting 

Umits 

1 - 1 

1 - 1 

NA 

2-2 

10 - 10 

S-S 

NA 

NA 

1,000 - 1,000 

3-3 

0.1 - 0.1 

8-8 

1 - 1 

1,000 - 1,000 

10 - 10 

4-4 

Table S-l (Continued) 
Comparison with Criteria 

Site 5 Surface Soils 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Range of 
Mean of Analyte Detected 

Concentrations 
Detected epG? 

(")' 
Concentrations3 (YoS/No)' 

0.29 - O.38S" 0.34 Ves 

0.63" - 0.81 0.72 No 

131 - 12S,000 19,791 Ves 

2.S - 14.4 6.4 No 

1.S-3.7 2.3 No 

0.76 -11.8" 4.S No 

62.7 - 4,150 812 No 

1.2 - 88.9 18.4 No 

77.1 - 4,980 979 Ves 

2.9 - 7S.2 18.9 Ves 

0.16 0.16 No 

1.6 - 13.6 6 No 

0.69 - 0.69 0.69 No 

91.6 - 350" 14S Ve. 

1 - 8.9 3.S No 

1.6* - 94.05* 2S.6 No 

Screening FOEP Exceedance? 
Background Clean-up 

(yes/No)' ConcentrationS Goals! 

- NP NA 

- 37.S No 

- NP NA 

31.2 '201 No 

- NO NA 

- 2,880 No 

8060 NO No 

1S.6 ND NA 

474 NP NA 

17 S,710 No 

- NP NA 

7.2 1,S10 No 

-- NP NA 

-- NP NA 

34.2 501 No 

- 23,300 No 
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Table S-l (Continued) 
Comparison with Criteria 

Site 5 Surface Soils 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Frequency Range of 
Range of 

Mean of Analyte Screening FDEP 
Detected Exceedance? 

Analyte of Reporting 
Concentrations 

Detected CPC? Background Clean-up 
(yes/No)' Detection' Umits 

(*)' 
Concentrations3 (Yes/No)' Concentration5 Goalso!l 

TRPH 31/31 11-1,500 12 - 28,000 1,428 Ves - NP NA 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values), 
1 Value indicated by asterisk is the average of a sample and its duplicate. For nandetact values, 1/2 the GRQL/CROl is used as a surrogate. 
J: The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected, it does not include those samples with a "U" or ~UJ~ 

validation qualifier for that analyte. 
• HHCPCs were selected for surface soil as described in the baseline risk assessment for Operable Unit 2. 
6 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
• Rorlda Department of Environmental Protection (FDEP) memorandum dated July 5, 1994. Values presented are the lesser of the Clean-up Goals based on the hazard 

Index for the child resident or the cancer risk for the aggregate resident. 
7 An exceedance of the FDEP clean-up goal is identified when the maximum detected anlalyte concentration is greater than the Clean-up goal concentration. Pursuant to 

FDEP guidance (July, 1994), an analyte that has a maximum detected concentration that Is [ess than the background concentration is not listed as exceeding the FDEP 
Clean-up goal. 

• This analyte is not listed as exceeding the FDEP Clean-up Goal because the maximum detected concentration of the analyte is less than the background soil screening 

I 
concentration. 

Ii Value is for chromium VI. 

Notes: The average 01 a sample and its duplicate is used for all table calculations. 
HHCPC == human health chemical of potential concern. ,ug/kg ::: micrograms per kilogram. 
mg/kg = milligrams per kilogram. NP = analyte is not presented in FDEP guidance. 
NO = analayte is presented in FDEP guidance but no data is provided. 
NA == not applicable. 
-- = not detected in any background samples. 
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Analyte 

VoI.tI .. (pglkg) 

Acetone 

Benzene 

2-Butanone 

Ethylbenzene 

Toluene 

Trichloroethane 

Xyleno. (Iolal) 

Somivol.tleo (pg/kg) 

Acenaphthene 

Anthracene 

bi.(2-Elhylhexyl)phlha-
late 

Benzo(a)anthracene 

Benzo(a)pyrono 

Benzo (b)fluoranthene 

Benzo(g,h,i)porylone 

Sanzo (k)fluoranthene 

Carbazole 

Chrysene 

See notes at end of table. 

Frequency Range of 
of Reporting 

Detection' Umits 

8/52 11 - 3,000 

1/52 6 -1,500 

2/52 11 - 3,000 

14/52 6 - 1,500 

17/52 6 -1,500 

5/52 6-1,500 

24/52 6-1,500 

4/52 330 - 8,400 

1/52 330 - 8,400 

28/52 330 - 8,400 

1/52 330 - 8,400 

1/52 330 - 8,400 

2/52 330 - 8,400 

1/52 330 - 8,400 

1/52 330 - 8,400 

1/36 370 - 8,400 

1/52 330 - 8,400 

Table S-2 
Comparison with Criteria 

Subsurface Soil Site 5 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Range of Detected Mean of 
Concentrations Detected 

(')' Concentrations3 

54 - 5,200 1,030 

160 160 

B- 13 10.5 

250 - 11,000 2,476 

4 - 10,000 2,020 

300 - 1,200 606 

2 - 70,000 8,478 

285* - 2,400* 1,109 

595* 595 

23 - 2,160' 364 

1,650* 1,650 

1,085* 1,085 

21 - 1,900' 961 

375* 375 

510* 510 

405' 405 

1,350· 1,350 

Analyte Screening FDEP Clean-up 
Exceedance? 

CPG? Background Goals Based on 
(Yes/No)' 

(yo./No)' ConcentrationS Leachability!! 

No NA 143 Ves 

No NA 0.386 Ves 

No NA 878 No 

No NA 72.7 Vo. 

No NA NP NA 

No NA 1.46 Ves 

No NA 14.1 Ves 

Ves NA 188 Ves 

Vo. NA 59,200 No 

No NA NP NA 

Ve. NA 11 ,000 No 

Vo. NA 2,200 No 

Ve. NA 4,400 No 

Ves NA 32,000 No 

Vo. NA 4,400 No 

No NA ND NA 

Ve. NA 2,000 No 
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Frequency 
Analyte of 

Detection 1 

VoI.tiI .. Ipgikgl (Continued) 

Oi-n-butylphlhalale 2/52 

Dibenz(a,h)anthracenet 1/52 

Dibenzofuran 18/52 

Ruoranthene 1/52 

Auorene 4/52 

Indeno (I ,2,3-cd)pyrene 1/52 

2-Methylnaphthalene 26/52 

2-Molhylphenol 1/52 

4-Melhylphenol 4/52 

Naphlhalene 30/52 

Phenanthrene 4/52 

Phenol 4/52 

Pyrena 1/52 

Pel!lticides .nd PCBs (pg/kg) 

Aroclor-1260 35/52 

alpha-Chlordane 2/52 

gamma-Chlordane 2/52 

4,4-00E 2/52 

4,4-00T 2/52 

See notes at end of table. 

Range of 
Reporting 

Umits 

330 - 8,400 

330 - 8,400 

330 - 8,400 

330 - 8,400 

330 - 8,400 

330 - 8,400 

330 - 16,000 

330 - 8,400 

330 - 8,400 

330 - 8,400 

330 - 8,400 

330 - 8,400 

330 - 8,400 

37 - 3,200 

0.4 - 1,600 

0.09 - 1,600 

2.4 - 320 

3.8 - 320 

Table S-2 (Continued) 
Comparison with Criteria 

Subsurface Soil Site 5 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rodda 

Range of Detected Mean of Analyte Screening FOEP Clean-up 
Exceedance? Concentrations Detected CPC? Background Goals Based on 

(ye./No)' (')' ConcentrationsJ (Yos/No)' ConcentrationS Leachabilityl5 

410 - 5,675' 3,043 No NA NP NA 

120' 120 Ves NA 49,500 No 

26 - 2,550* 928 Ve. NA NO NA 

3,450* 3,450 Ves NA 21,300 No 

290* - 2,370· 1,040 Ves NA 4,140 No 

480' 480 Ves NA 24,000 No 

34.5* - 33,000 12,816 Ves NA NO NA 

4,700 4,700 No NA NP NA 

1,900 - 42,000 16,225 Vos NA NP NA 

36 - 26,000 7,117 Ves NA 14.1 Ves 

390 - 2,250* 940 Vos NA 282 Ves 

81'-14,000 3,760 No NA NP NA 

1,850* 1,850 Ves NA 16,000 No 

8.1 -1,500 477 Ves NA NP NA 

0.51* - 1.2 0.86 No NA 560 No 

0.13-1.7 0.92 No NA 560 No 

0.9* ~ 19 10 No NA 880 No 

3.2* - 11 7.1 No NA 48.6 No 

--_._- - -- I 
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Frequency 
Analyte of 

Detection 1 

P ... ticid .. ond PCBo Ipg/kg) (Contlnuodl 

Dieldrin 1/52 

Methoxychlor 3/52 

Inorqanic8 (rng/kg) 

Aluminum 52/52 

Arsenic 16/52 

Barium 37/52 

Cadmium 3/52 

Calcium 22/52 

Chromium 51/52 

Cobalt 3/52 

Copper 23/52 

Cyanide 1/52 

Iron 50/52 

Lead 52/52 

Magnesium 13/52 

Manganese 26/52 

Mercury 3/52 

Nickel 17/52 

Potassium 9/52 

See notes at end of table, 

Range of 
Reporting 

Umits 

1.45 - 320 

19 -1,600 

40 - 200 

2 - 10 

40 - 200 

1 - 5 

1,000 - 5,000 

2 - 10 

10 - 50 

5 - 25 

1 - 10 

20 - 100 

1 - 5 

1,000 - 5,000 

3 - 15 

0.1 - 0.2 

B - 40 

1,000 - 5,000 

Table S-2 (Continued) 
Comparison with Criteria 

Subsurface Soil Site 5 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Range of Detected Mean of 
Concentrations Detected 

(*)' Concentrations3 

1.285' 1.3 

1.8 - 5.4'*' 3.6 

303 - 20,700* 5,636 

0.25 - 3.1 0.85 

1.7 - 28.2 7.7 

0.48 - 0.59 0.52 

113 - 88,350' 7,213 

1 - 24.1 7.6 

1.3 - 1.8 1.5 

0.35 - 7.45* 1.5 

0.66 0.66 

79.6 - 3,480 650 

0.66 - 109 11.8 

81 - 1,330* 260 

0.48 - 32.95* 4.2 

0.14 - 0.21 0.17 

1.6 -5.4 3.1 

41.6 - 270 130 

---------

Analyte Screening FOEP Clean-up Exceedance? CPC? Background Goals Based on (Yes/No)' (Yes/No)' Concentration5 Leachability!!: 

No NA 0.36 Yes 

No NA NP NA 

No 11,132 NO NA 

Yes 1.3 ND NA 

No 13.96 NP NA 

No - NO NA 

Yes 350.7 NP NA 

No 15.7 NO NA 

No - NO NA 

No 2.5 NO NA 

No - NP NA 

Yes 2627.6 NO NA 

No 15.2 NO NA 

Y •• 227 NP NA 

No 7.9 NO NA 

No 1.1 NP No' 

No 5.4 NO No' 

Yes 146.9 NP NA 
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Analyle 
Frequency 

of 
Detection 1 

InorA_nics emg/kg} (Continued) 

Selenium 18/52 

Sodium 3/52 

Thallium 1/52 

Vanadium 30/52 

Zinc 13/52 

Range of 
Reporting 

Umits 

1 - 5 

1,000 - 5,000 

2·10 

10·50 

4·49 

Tobl Recov .... bI. Petroleum HydrDCtlrbons (mgll) 

TRPH 47/51 11 - 2,850 

Table S-2 (Continued) 
Comparison with Criteria 

Subsurface Soil Site 5 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Range of Detected 
Concentrations 

(*)' 

028 -12 

208 - 445 

0.37 

0.65 • 15.2 

4.1 -1,106.9* 

2.7 - 27,500-

Mean of 
Detected 

Concentrations3 

0.5 

298 

0.37 

5.3 

95.6 

5,305 

Analyle 
CPG? 

(Yes/No)' 

No 

Yes 

Yes 

No 

No 

Yes 

Screening 
Background 

ConcentrationS 

342 

15.4 

14 

FOEP Clean-up 
Goals Based on 

leachabilitye 

NP 

NP 

NP 

NO 

NO 

NP 

Exceedance? 
(Yes/No)' 

NA 

NA 

NA 

No' 

NA 

NA 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
:z Value indicated by asterisk is the average of a sample and its duplicate. For nondetect values, 1/2 the CRQL/CROL is used as a surrogate. 
a: The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected; it does not include those samples with a "U" or "UJ" 

validation qualifier for that analyte . 
.t HHCPCs were selected for surface soil as described in the baseline risk assessment for Operable Unit 2. 
5 The background screening value IS twice the average of detected concentrations for inorganic analytes in background samples. 
II Rorida Department of Environmental Protection (FOEP) memorandum dated July 5, 1994. Values presented are the lesser of the Clean-up Goals based on 

leachability. 
7 An exceedance of the FOEP clean-up goal is identified when the maximum detected anlalyte concentration is greater than the Clean-up goal concentration. Pursuant 

to FOEP guidance (July, 1994), an analyte that has a maximum detected concentration that is less than the background concentration is not listed as exceeding the 
FOEP Clean-up goal. 

• This analyte is not listed as exceeding the FOEP Clean-up Goal because the maximum detected concentration of the analyte is less than the background soil screening 
concentration. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
HHCPC = human health chemical of potential concern. 
mg/kg = milligrams per kilogram. 
NO = analayte is presented in FOEP guidance but no data is provided. 
NA = not applicable. 
- = not detected In any background samples. 

,ug/kg =0 micrograms per kilogram. 
NP = analyte is not presented in FOEP guidance. 
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Frequency 
Analyle of 

Detection 1 

VoI.tle Org_nic Com~und. (pg") 

Acetone 14/30 

Benzene 3/30 

2-Butanone 4/30 

l,2-Dichloroethene (total) 1/30 

Ethylbenzene 5/30 

2-Haxanone 2/30 

4-Methyl-2-pentanone 6/30 

Tetrachloroethane 1/30 

Toluene 9/30 

Trichloroethene 1/30 

Xylenes ~otal) 8/30 

Semivol.tile Organic Coml!9:und (pgll) 

bis(2.Ethylhexyl)phtha- 9/30 
late 

2,4-Dimethylphenol 6/30 

Di-n-butylphthal.te 4/30 

Diethylphth.l.te 6/30 

2-Methylnaphthalene 9/30 

See notes at end of table. 

Range of 
Reporting 

Umits 

2 - 60 

1 - loo 

2 - 200 

1 - loo 

1 - loo 

2 - 200 

2 - 200 

1 - 200 

1 • 17 

1 • 100 

1 • 100 

10·200 

10· loo 

10·200 

10·2oo 

10 

Table S-3 
Comparison with Criteria 

Site 5 UnliHered Groundwater 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Range of 
Mean of Analyle 

Detected 
Concentrations 

Detected CPC? 

(0)' ConcentrationsJ (Yes/No)' 

1 - 8,500 984 Ves 

8 - 16 11 Yes 

6 - 150 97 No 

14 14 No 

11 - 41 28 No 

35 - 60 48 Yes 

7 - 190 9B No 

2 2 Yes 

21 • 180 111 Ves 

19 19 Yes 

56 - 2oo 117 No 

0.5 - l.4oo 180 Yes 

64-110 86 Ves 

07 ·2 1.7 No 

0.5 - 8 4.6 No 

59 ·1,000 202 Ye. 

Federal Florida Florida 
Exceedance? 

Primary Primary Guidance 
(Yes/No)' MCL' Standards Concentration 7 

NA NA 7oo Yes (G) 

S 1 1 Yes (M,P,G) 

NA NA 4,200 No 

'70 '70 '70 No 

7oo 7oo 7oo No 

NA NA NA NA 

NA NA 350 No 

5 3 3 No 

1,000 1,000 1,000 No 

5 3 3 Ves (M,P,G) 

10,000 10,000 10,000 No 

6 6 6 Yes (M,P,G) 

NA NA 4oo No 

NA NA 7oo No 

NA NA 5,600 No 

NA NA NA NA 
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Frequency Range of 
Analyle o! Reporting 

Detection 1 Umits 

Semivol.tle Org_hie Coml!!!und (pglll (Continued) 

2-Methylphenol 8/30 10 - 200 

4-Methylphenol 9/30 10 

Naphthalene 10/30 10 

Phenol 15/30 10 - 200 

P .. 1icid .. ond PCB. Ipom 

alpha-Chlordane 1/30 0.05 - 10 

beta-HGH 2/30 0.03 - 5 

Endosulfan II 1/30 0.09 - 2 

lnorq.nlca (pgll) 

Aluminum 30/30 NA 

Antimony 2/30 12-40 

Arsenic 21/30 10 

Barium 30/30 NA 

Beryllium 4/30 4-5 

Cadmium 4/30 5 

Calcium 30/30 NA 

Chromium 27/30 10 

Cobalt 7/30 50 

See notes at end of table. 

Table S-3 (Continued) 
Comparison with Criteria 

Site 5 Unfiltered Groundwater 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Range of 
Mean of Analyle 

Detected 
Concentrations 

Detected GPG? 

(')' 
Concentrations3 (yes/No)' 

14 - 90 60 No 

9 -820 425 Yes 

0.5* - 610 192 Yes 

0.5 - 180 59.2 No 

0.15 0.15 Yes 

0.18 - 4.5 2.34 Yes 

0.21 - 0.21 0.21 No 

1,150 - 967,000 100514 Yes 

24.2 - 29.4 26.8 Yes 

2.3 - 79 13.7 No 

16.5 -1,530 138 Yes 

0.58 - 12.5 4.7 Yes 

3.5 ·5.9 4.5 Yes 

1,140 -120,000 14339 Yes 

6 - 583 82.6 Yos 

46 - 20.9* 11.4 No 

Federal Rorida Rorida 
Exceedance? 

Primary Primary Guidance 
(Yes/No)' 

MGl' Standardll Concentration7 
I 

NA NA 350 No 
I 

NA NA 35 Yes (G) 

NA NA 6.8 Yes (G) , 

NA NA 10 Yes (G) 
I 

2 2 2 No 

I NA NA 0.1 Yes (G) 

NA NA 0.35 No 

"200 NA 200 Yes (G) 

6 6 6 Yes (M.P,G) 

50 50 50 Yes (M,P,G) 

2,000 2,000 2,000 No 

4 4 4 Yes (M,P,G) 

5 5 5 Yes (M,P,G) 

NA NA NA NA 

100 100 100 Yes (M,P,G) 

NA NA NA NA 



H 
\;10 
~c 

. " iii", 
~ 

(f> , 
~ 

.j>. 

Analyle 

lnorg.nics lpg/I) (Continued) 

Copper 

Iron 

lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

See notes at end of table. 

Frequency Range of 
of Reporting 

Detection \ Umits 

13/30 25 

29/30 724 

30/30 NA 

30/30 NA 

23/30 15 

11/30 0.2 

11/30 40 

26/30 5000 

12/30 2-10.9 

30/30 NA 

27/30 9.2 - SO 

12/30 20 - 25 

Tabl" S-3 (Continuedl 
Comparison with Crit"ria 

Sit" 5 Unfiltered Groundwllter 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Range of 
Mean of Analyle 

Detected 
Concentrations 

Detected CPC? 

(*)' 
Concentrations3 (Yes/No)' 

5.1 -79 28.3 No 

724 - 40,600 10942 Ves 

1.4 - 214 42 Ves 

699 - 20,400 3215 Ves 

6.3 - 263 53 Ves 

0.23 - 1.5 0.49 Ves 

12.8 - 68.8 36.2 No 

BOO -ll,BOO 2598 Ves 

2 - 19.3 9.6 Ves 

4,030 - 28,300 8512 Ves 

3.2 - 499 116 Ves 

26.4 - 163 76.8 No 

I 

I 

I 

Federal Aorida Aorida 
Excaedance? Primary Primary Guidance 

(Yes/No)' MCl' Standards Concentration 7 

1°1,000 NA 1,000 No 

"300 NA 300 Ves (M,G) 

"15 NA 15 Ves (M,G) 

NA NA NA NA 

"SO NA SO Ves (M,G) 

2 2 2 No 

100 100 100 No 

NA NA NA NA 

SO SO SO No 

NA 160,000 160,000 No 

NA NA 49 Ves (G) 

1°5 ,000 NA 5,000 No 

-
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Table S-3 (Continued) 
Comparison with Criteria 

Site 5 Unfiltered Groundwater 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Frequency Range of 
Range of 

Mean of An,lyte Federal Aorida Aorida 
Detected Exceedance? 

Analyte of Reporting 
Concentrations 

Detected epe? Primary Primary Guidance 
(Yes/No)' Detection 1 Umits (*)' Concentrations3 (Yes/No)' Mel' Standardl!i Concentration 7 

Tobl Recover.ble Petroleum Hldrocarbon (mg/ I) 

TRPH 9/30 0.06 - 2.5 0.62 - 160 23.5 Yes NA NA NA NA 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by asterisk is the average of a sample and its duplicate. For nondetect values, 1/2 the CROl/GROl is used as a surrogate. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected; it does not include those samples with a "U" or "UJ~ 

validation qualifier for that analyte. 
" HHCPCs were selected for surface soil as described in the baseline risk assessment for Operable Unit 2. 
fi Federal Primary MCLs are taken from USEPA Drinking Water Regulations and Health Advisories (May 1994). 
/I Florida Primary Standards are taken from Chapter 1 (Primary Standards) of the FOEP Groundwater Guidance Concentrations (June 1994). 
7 Aorida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FOEP Groundwater Guidance Concentrations (June 

1994). 
• An exceedance of the available critieria is identified when the maximum detected site concentration is greater than one or mare of the criteria. 

M -- the maximum detected concentration of the contaminant exceeds the Federal Primary MCl. 
P = the maximum detected concentration of th. contaminant exceeds the Rorida Primary Standard. 
G = the maximum detected concentration of the contaminant exceeds the Rorida Guidance Concentration. 

II Value is for cis-l,2-Dichloroethylene. 
10 Value is a Federal Secondary MeL 
11 Treatment technology action limit for drinking water distribution systems per "Drinking Water Regulations and Health AdvisoriesH

, USEPA, Office of Water, December 
1993. 

Notes; HHCPC = human health chemical of potential concern. 
f.J9/1 '" micrograms per litef. 
MCl '" Maximum Contaminant level. 
NA = not available. 

--
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Frequency 
Analyle of 

Detection 1 

VoI.tle Org.nlc Compound. (Pulku) 

Acetone 2/14 

2-Butanone 2/14 

Toluene 2/14 

Xylenes (total) 3/14 

Semivol.tle Org_nic Compounds fP'g/kg) 

BenzD (b) fluoranthene 1/14 

bis(2-Ethylhexyl) phthalate 5/14 

4-Methylphenol 4/14 

Phenol 1/14 

P .. ticid ... nd PCs. (pg/kg) 

4,4-00E 1/14 

(nora.nica (rng/kg) 

Aluminum 14/14 

Arsenic 3/14 

Barium 5/14 

Calcium 14/14 

Chromium 8/14 

Iron 14/14 

Lead 14/14 

Magnesium 6/14 

Manganese 5/14 

Thallium 1/14 

Vanadium 14/14 

See notes at end of table. 

Rango of 
Reporting 

Umits 

12 - 16 

12 - 16 

6 - B60 

6 - 860 

400 - 530 

400 - 530 

400 - 530 

400 - 530 

0.6 - 4.6 

NA 

2-2 

40-40 

NA 

2-2 

NA 

NA 

1,000 - 1,000 

3-3 

2-2 

NA 

Table S-4 
Comparison with Criteria 

Site 17 Surface Soils 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Range of 
Mean of Analyle Screening FDEP Dotocted Exceedance? 

Concentrations 
Detected CPC? Background Clean-up 

(Yes/No)' 
(')' 

Concentrations3 (yos/No)' ConcentrationS Goals" 

190' - 5,200 2695 No NA 2,290,000 No 

127.5' - 1,400 764 No NA 6,770,000 No 

3 - 133* 68 No NA NP NA 

3-6 4 No NA 37,900,000 No 

30 30 No NA 1,480 No 

25 - 75 42 No NA NP NA 

66 - 780' 274 No NA NP NA 

79' 79 No NA NP NA 

0.45 0.45 No NA 3,340 No 

613 - 3,300 1323 No 29086 NO No' 

O.4B - 0.815' 0.68 No 3.6 0.711 No' 

3.B - 10 6.1 No 21 NP No' 

97.8 - 8,680 1913 No - NP NA 

2.75' - 4.4 3.5 No 31.2 '201 No' 

265 - 1,550 527 No 8060 NO No' 

2.4* - 16.8 6.3 No 15.6 NO NA 

709-449 164 No 474 NP No' 

6.9 - 30.7 12.2 No 17 5,710 No 

0.31 0.31 No - NP NA 

1.3-4.2 2.3 No 34.2 501 No' 

I 
\ 
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Table S-4 (Continued) 
Comparison with Criteria 

Site 17 Surface Soils 

Human Health Baseline Risk Assessment 
Oporable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Frequency Range of 
Rango of 

Mean of Analyte Screening FDEP 
Detected Exceedance? 

Analyto of Reporting 
Concentrations 

Detected epe? Background Clean~up 
(yes/No)' 

Detection1 Umits 
(*)' 

Concentrations~ (Yos/No)' ConcentrationEi Goals6 

To .... Recover.ble Petroleum Hydrocarbon. (mull) 

TRPH 0/1' 12 - 16 " - 210 6Q.2 VBS NP NA 

I Frequency of detection is the number of samples in which the anaryte was detected divided by the total number of samples analyzed (excluding rejected values). 
:2 Value indicated by asterisk is the average of a sample and its duplicate. For nondetect values, 1/2 the GROL/GROL is used as a surrogate 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected; it does not include those samples with a "U" or "UJ" 

validation qualifier for that analyte. 
-4 HHCPCs were selected for surface soil as described in the baseline risk assessment for Operable Unit 2. 
5 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
, Aorida Department of Environmental Protection (FDEP) memorandum dated July 5, 1994. Values presented are the lesser of the Clean~up Goals based on the hazard 

index for the child resident or the cancer risk for the aggregate resident 
7 An exceedance of the FDEP clean~up goal is identified when the maximum detected anlalyte concentration is greater than the Clean~up goal concentration. Pursuant to 

FDEP guidance (July, 1994), an analyte that has a maximum detected concentration that is less than the background concentration is not listed as exceeding the FDEP 
Clean~up goal. 

I This analyte is not listed as exceeding the FDEP C[ean~up Goal because the maximum detected concentration of the analyte is less than the background soil screening 
concentration. 

i Value is for chromium VI. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
HHCPC = human health chemical of potential concern. ,ug/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. NP = analyte is not presented in FDEP guidance. 
ND == analayte is presented in FDEP guidance but no data is provided. 
NA = not applicable. 
- = not detected in any background samples. 

~-- ----_ .. ~ 
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Analyte 

VoI.tiI .. lpg/kg) 

Acetone 

2-Butanone 

Chlorobenzene 

Ethylbenzene 

Methylene chloride 

4-Methyl-2-pentanone 

Toluene 

Trichloroethane 

Xylene. (total) 

Semivol.tie. Cpu/kg) 

bi.(2-Ethylhexyl)phtha-
lat& 

Benzo (b)fluoranthene 

Chrysene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4-Dimethylphenol 

See notes at end of table. 

Frequency Range of 
of Reporting 

Detection' Umits 

17/30 11-1,600 

3/30 11-2,100 

1/30 6-1,000 

7/30 6 -1,000 

12/30 6 - 1,600 

4/30 11 - 2,100 

8/30 6-1,000 

2/30 6-1,000 

6/30 6 - 1,600 

23/30 380 D 8,400 

1/30 380 - 8,400 

1/30 380 - 8,400 

3/30 3BO - 6,4()() 

1/30 380 - 8,400 

2/30 380 - 8,400 

2/30 380 - 8,400 

Table S-5 
Comparison with Criteria 
Subsurface Soil at Site 17 

Human Health Risk Assessment 
Oper~ble Unit 2 

NAS Cecil Reid, Jacksonville, Aorida 

Range of 
Mean of 

Detected 
Concentrations 

Detected 

«)' Concentrations:! 

160 - 7,900 1,951 

4 - 150 54 

300 300 

20 -1,500 748 

3 - 58,000 6,129 

45 - 840 260 

3 - 1,400< 845 

13 - 790 402 

110- 14,000 6,039 

21 - 6,000 366 

37 37 

25 25 

68 - 18,000 6,063 

920 920 

115* -730 423 

150-210 180 

Analyte Screening FDEP Clean-up Exceedance? 
CPe? Background Goals Based on 

(ye./No)' 
(Yes/No)' Concentration~ leachabilityl5 

No NA 143 Ye. 

No NA 878 No 

No NA NP NA 

No NA 72.7 Yo. 

No NA 1.13 Ye. 

No NA NP NA 

No NA NP NA 

No NA 1.46 Yes 

No NA 14.1 Yes 

No NA NP NA 

No NA 4,400 No 

No NA 2,000 No 

No NA NP NA 

No NA NP NA 

No NA NP NA 

No NA NP NA 
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Frequency 
Analyte of 

Detection1 

SemivoiatiH (Pglka) (Continued) 

Oi-n-butylphth.l.te 9/30 

Dibenzofuran 2/30 

Oiethylphth.l.te 1/30 

Fluorene 2/30 

Fluoranthene 2/30 

2-Methyln.phthalene 5/30 

2-Methylphenol 3/30 

4·Methylphenol 2/30 

Naphthalene 7/30 

Pentachlorophenol 1/30 

Phenol 1/30 

Pyrene 1/30 

Pesticide. and PCBs (pg/kg) 

Aldrin 1/30 

.Ipha-HCH 1/30 

beta-HCH 2/30 

4,4·00E 2/30 

Endosulfan II 1/30 

See notes at end of table. 
L-___ - -

Range of 
Reporting 

Umits 

380 - 8,400 

380 - 8,400 

380 - 8,400 

380 - 8,400 

380 - 8,400 

380 - 8,400 

380 • 8,400 

380 • 8,400 

380 - 8,400 

930 - 20,000 

380 - 8,400 

380 • 8,400 

0.35· 10 

2 -10 

0.6 - 10 

0.6·20 

3.8·20 

---

Table S-5 (Continued) 
Comparison with Criteria 
Subsurface Soil at Site 17 

Human Health Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Florida 

Range of 
Mean of 

Detected 
Concentrations 

Detected 

(*)' 
ConcentrationsJ 

26 - 100 62.4 

1,600 - 1,900 1,750 

28 28 

800 - 1,400 1,100 

31 - 1,285· 658 

44 - 47,000 21,609 

56 - 170 119 

100 - 170 135 

21 • 19,000 7,489 

5,900* 5,900* 

36 36 

31 31 

2.3 2.3 

0.62 0.62 

12.5· 12.5* 

0.44 - 0.55 0.5 

0.44 0.44 

------ --

Analyte Screening FDEP Clean-up 
Exceedance? 

CPG? Background Goals Based on 
(Yos/No)' 

(Yes/No)' ConcentrationS Leachabiliti' 

No NA NP NA 

Yes NA NO NA 

No NA NP NA 

No NA 4,140 No 

No NA 21,300 No 

Yes NA NO NA 

No NA NP NA 

No NA NP NA 

No NA 14.1 Yes 

No NA 106 Yes 

No NA NP NA 

No NA 16,000 No 

No NA NP NA 

No NA NP NA 

No NA NP NA 

No NA 880 No 

No NA NP NA 

--_. ------
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Frequency 
Analyte of 

Detection' 

P .. ticld_ .nd PCBs Ipg/kgl (Continuedl 

Hexachlorobenzene 1/30 

Methoxychlor 2/30 

InorA_nice: (mg/kgJ 

Aluminum 30/30 

Barium t3/30 

Calcium 28/30 

Chromium 20/30 

Copper 4/30 

Cyanide 2/30 

Iron 30/30 

Lead 30/30 

Magnesium 5/30 

Manganese 17/30 

Nickel 1/30 

Selenium 2/30 

Sodium 24/30 

Thallium 7/30 

Vanadium 18/30 

Zinc 12/30 

See notes at end of table. 

Range of 
Reporting 

Umits 

380·8,400 

0.7 - 100 

40 - 200 

40 - 200 

1,000 • 5,000 

2 -10 

5 - 25 

1 - 10 

20 - 100 

1 - 5 

1,000 - 5,000 

3 - 15 

8 - 40 

1 - 5 

1,000 - 5,000 

2 - 10 

10 - 50 

4 - 20 

Table S-5 (Continued) 
Comparison with Criteria 
Subsurface Soil at Site 17 

Human Health Risk Assessment 
Operable Unit 2 

NAS Cecil Reid, Jacksonville, Rorida 

Range of 
Mean of 

Detected 
Concentrations 

Detected 

(*)' 
Concentrations3 

100 100 

1.6 - 3.4 2.5 

547-5,140 1,631 

0.95-13.1 4.9 

107 - 53,000 4,094 

1.6-41.2 6.1 

1.9 - 6.3 3.9 

0.44 - 1.4 0.92 

92.6 - 750 220 

0.74 - 27.6 5.9 

75.2 - 2,890 707 

1.4-112 18.1 

3.4 3.4 

0.33 - 0.45 0.41 

131 - 305.5· 180 

0.24 - 0.615* 0.36 

0.54 - 3.5 1.2 

1.4-20.7 5.5 

Analyte Screening FOEP Clean-up Exceedance? 
CPC? Background Goals Based on 

(Yes/No)' 
(Yes/No)' ConcentrationS Leachabilitl 

No NA NP NA 

No NA NP NA 

No 11,132 NO No' 

No 13.96 NP No' 

Ves 350.7 NP NA 

Ves 15.7 NO NA 

No 2.5 NO NA 

No - NP NA 

No 2,627.6 NO No' 

No 15.2 ND NA 

Ves 227 NP NA 

Yes 7.9 NO NA 

No 5.4 NO No' 

No - NP NA 

No 342 NP No' 

Yes - NP NA 

No 15.4 ND No' 

No 14 NO NA 
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Table S-5 (Continued) 
Comparison with Criteria 
Subsurface Soil at Site 17 

Human Health Risk Assessment 
Operable Unit 2 

NAS Cecil Reid, Jacksonville, Florida 

Frequency Range of 
Range of 

Mean of Analyte Screening FDEP Clean-up 
Detected Exceedance? 

Analyte of Reporting 
Concentrations 

Detected CPC? Background Goals Based on 
(Yes/No)' 

Detection' Umits (0)' Concentrations3 (Yes/No)' ConcentrationS Leachabilitl 

Totall Recover.ble Petroleum Hrdrocarborw (mgll) 

TRPH 18/30 12 - 610 12.4 - 25,000 4,825 Yes - NP NA 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by asterisk is the average of a sample and its duplicate. For nondetect values, 1/2 the CRQLjCRDL is used as a surrogate. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected; it does not include those samples with a "U" or "UJ" 

validation qualifier for that analyte. 
" HHCPCs were selected for surface soil as described in the baseline risk assessment for Operable Unit 2. 
a The background screening value is twice the average of detected concentrations for inorganic analytes In background samples. 
o!I Aorida Department of Environmental Protection (FOEP) memorandum dated July 5, 1994. Values presented are the lesser of the Clean-up Goals based on leachability. 
7 An exceedance of the FOEP clean-up goal is identified when the maximum detected anlalyte concentration is greater than the Clean-up goal concentration, Pursuant 

to FOEP guidance (July, 1994), an analyte that has a maximum detected concentration that is less than the background concentration is not listed as exceeding the 
FOE? Clean-up goal. 

• This analyte is not listed as exceeding the FOE? Clean-up Goal because the maximum detected concentration of the analyte is less than the background soil screening 
concentration. 

II Value is for chromium VI. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
HHCPC = human health chemical of potential concern. pg/kg = micrograms per kilogram. 
mg/kg = mIlligrams per kilogram. N? = analyte is not presented in FDE? guidance. 
NO = analayte is presented in FOE? guidance but no data is provided. 
NA = not applicable. 
- :;:; not detected in any background samples. 
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An.lyte Frequency 
of 

Detection 1 

VoI.de Org.nk: Coml!2unds (pgll) 

Benzene 4/26 

1,1-Dichloroethane 2/26 

1,2-Dichloroethene (total) 2/26 

cis-1,3-Dichloropropene 2/26 

Ethylbenzene 4/26 

Methylene chloride 2/26 

1,1,1-Trichloroethane 1/26 

Toluene 5/26 

trans-1,3-Dichloropropene 2/26 

Trichloroethane 3/26 

Xytones (total) 4/26 

Semivol.tie Org.nic Coml!Qundll (JIgll) 

bis(2-Ethylhexyl) phthalate 9/26 

Di-n-butylphthalale 4/26 

Diethylphthalata 2/26 

2,4-Dimethylphenol 6/26 

2-Molhylphenol 6/26 

4-Methyl-2-pentanone 1/26 

4-Methylphenol 5/26 

See notes at end of table. 

Range of 
Reporting 

Umits 

1 - 665 

1 - 665 

1 - 665 

1 - 665 

1 - 665 

1 - 5 

1 - 1,010 

1 - 665 

1 - 665 

1 - 665 

1 - 665 

to - 5,000 

10 - 5,000 

10 - 5,000 

10 - 5,000 

10 - 5,000 

2-1,300 

10 - 5,000 

Table 5-6 
Comparison with Criteria 

Site 17 Unfiltered Groundwater 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Range of Mean of Analyte 
Detected Con- Detected CPC? 

centrations Concentrations3 (Yes/No)' 
(*)' 

5 - 23"" 12.3 Yes 

1 - 2* 1.5 No 

10 - 12 11 Yes 

5-5 5 Yos 

3 - 6.5* 4.9 No 

2 - 24,000* 12,001 Yes 

520· 520 No 

4 - 19 I1.B No 

5-5 5 Yes 

6 - 50 22.5 Yes 

14 - 22 19 No 

0.5 - 6 2.2 Yes 

0.6 - 2 1.3 No 

0.8 0.8 No 

26 - 3,750* 1,274 Yes 

11 - 22,000* 5,074 Yes 

3 3 No 

0.7 - 19,000* 4,504 Yes 

Federal Rorida Flonda Exceedance? 
Primary Primary Guidance (Yes/No)' 
MCl' Standardl!l Concentration7 

5 1 1 Yes (M,P,G) 

NA NA 700 No 

'70 '70 '70 No 

NA NA 1 Yes (G) 

700 700 700 No 

5 5 5 Yes (M,P,G) 

200 200 200 Yes (M,P,G) 

1,000 1,000 1,000 No 

NA NA 1 Yes (G) 

5 3 3 Yes (M,P,G) 

10,000 10,000 10,000 No 

6 6 6 No 

NA NA 700 No 

NA NA 5,600 No 

NA NA 400 Yes (G) 

NA NA 350 Yes (G) 

NA NA 350 No 

NA NA 35 Yes (G) 

--
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An.lyte Frequency Range of 
of Reporting 

Detection' Umits 

Semivol.de OrSl!nic Coml!2unde lpg/I) (Continued) 

Naphthalene 4/26 10 - 5,000 

Phenol 2/26 10 - 5,000 

P .. 1icid ••• nd PCBs (Pa/ll 

beta-HCH 3/26 0.03 - 1 

lnorg.nie. (JIg!l) 

Aluminum 2fj/26 200 - 200 

Arsenic 13/26 10 - 10 

Barium 23/26 200 - 200 

Beryllium 1/26 5-5 

Calcium 25/26 5,000 - 5,000 

Chromium 12/26 10 - 10 

Cobalt 2/26 50 - 50 

Copper 5/26 25 - 25 

Iron 26/26 100 - 100 

Lead 14/26 3-5 

Magnesium 25/26 5,000 - 5,000 

Manganese 11/26 15 - 15 

Mercury 9/26 0.2 - 0.2 

Nickel 7/26 40 - 40 

See notes at end of table. 

Table 5-6 (Continued) 
Comparison with Criteria 

Site 17 Unfiltered Groundwater 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Reid, Jacksonville, Aorida 

Range of Mean of An.lyte 
Detected Detected CPC? 

Concentrations Concentrations3 (Yes/No)' 
(*)' 

10 - 385* 107 Yes 

150 - 5,550* 2,850 Yes 

0.018 - 0.044 0.03 Yes 

50.7 - 201,000 40,894 Yes 

089 - 22.3 4.7 Yes 

17.4 - 257* 77.9 No 

0.64 0.64 No 

981.5* - 73,700 19,254 Yes 

28.2213* - 170 77.7 Yos 

13.1 - 14.2 13.7 No 

8.5 - 25.3 16.9 No 

202 - 14,700 3,712 Yos 

10.8 - 37.2 22.6 Yes 

512 - 8,300 2,381 Yes 

2.1 - 5,655.65* 560 Yes 

0.21 - 0.92 0.43 No 

10.1 - 56.2 27.6 No 

Federal Rorida Rorida Exceedance? 
Primary Primary Guidance (yes/No)' 

MCl' Standards Concentrat'lon1 

NA NA 6.8 Yes (G) 

NA NA 10 Yes (G) 

NA NA 0.1 No 

"200 NA 200 Yes (G) 

50 50 50 No 

2,000 2,000 2,000 No 

4 4 4 No 

NA NA NA NA 

100 100 100 Yes (M,P,G) 

NA NA NA NA 
1°1,000 NA 1,000 No 

"300 NA 300 Yes (M,G) 

1115 15 15 Yes (M,P,G) 

NA NA NA NA 

"50 NA 50 Yes (M,G) 

2 2 2 No 

100 100 100 No 
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Table S-6 (Continued) 
Comparison with Criteria 

Site 17 Unfiltered Groundwater 

Human Health Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Amida 

Analyte Frequency Range of Range of Mean of Analyte Federal Aorlda Rorida Exceedance? 
of Reporting Detected Detected CPG? Primary Primary Guidance (Yes/No)' 

Detection 1 Umits Concentrations Concentrations3 (yes/No)' MCl' Standard' Concentratian7 

(*)' 

lnorqana (pgll) 

Potassium 26/26 5,000 - 5,000 208 -11,511.2* 1,885 Ves NA NA NA NA 

Selenium 5/26 5-5 2.5 - 15 6.2 No 50 50 50 No 

Sodium 26/26 5,000 - 5,000 5,150 - 47,896.35* 14,610 Ves NA 160,000 160,000 No 

Vanadium 11/26 50-50 19.77* - 169 71.2 Ves NA NA 49 Ves (G) 

Zinc 4/26 20-20 19.8 - 114.065* 46.3 No 10 ,000 NA 5,000 No 

T oUiI Recoverable Pe'b'oIeum Hv:drocarboM (mgtl' 

TRPH 11/26 0.05 - 0.5 0.07 - 1.2 0.61 Ves NA NA NA NA 

, Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by asterisk is the average of a sample and its duplicate. For nondetect values, 1/2 the GRQl/GRDl is used as a surrogate, 
J The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected; it does not include those samples with a "U" or "W" validation 

qualifier for that analyte, 
4 HHCPCs were selected for surface soil as described in the baseline risk assessment for Operable Unit 2. 
5 Federal Primary MCls are taken from USEPA Drinking Water Regulations and Health Advisories (May 1994). 
II Aorida Primary Standards are taken from Chapter 1 (Primary Standards) of the FDEP Groundwater Guidance Concentrations (June 1994). 
7 Aorida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Concentrations (June 

1994) . 
• An exceedance of the available critieria is identified when the maximum detected site concentration is greater than one or more of the criteria. 

M = the maximum detected concentration of the contaminant exceeds the Federal Primary MCl, 
P = the maxImum detected concentration of the contaminant exceeds the Aorida Primary Standard, 
G = the maximum detected concentration of the contaminant exceeds the Aorida Guidance Concentration, 

Y Value is for cis-1,2-Dichloroethylene. 
10 Value is a Federal Secondary MCL. 
11 Treatment technology action limit for drinking water distribution systems per "Drinking Water Regulations and Health AdViSOrJBS", USEPA, Office of Water, December 1993. 

Notes: HHCPC = human health chemical of potential concern. MCl '" Maximum Contaminant level. 
f.J911 = micrograms per liter. NA =: not available. 

-- - -



APPENDIX T 

HUMAN HEALTH AND ECOLOGICAL RISK ASSOCIATED WITH 
SITE 17 SURFACE WATER AND SEDIMENT 





T.O Risk Assessment for Site 17 Surface Water and Sediment 

This addendum addresses the human and ecological risk associated with exposure 
to surface water and sediment at Site 17. The location, description, and history 
of Site 17 is discussed in detail in Chapter 2.0 of the baseline risk assessment 
(BRA) for au 2. 

T.1 Data Collection and Evaluation for Sediment and Surface Water at Site 17. 
The wetland area adjacent to Site 17 is generally dry. Surface water exists 
seasonally and possibly after rain events. 

One surface water (CEF-17-SWl) and two sediment samples (CEF-17-SD-l and CEF-17-
SD-2) were collected from the wetland area in June of 1994 (Figure T-l). This 
location is subject to runoff not only from Site 17, but from areas to the north 
and south. The surface water sample was collected where surface water was first 
encountered, approximately 300 feet east of perimeter monitoring well CEF-17-23S. 
The concentrations of inorganic analytes in the original surface water sample and 
its duplicate were orders of magnitude different, so these data were identified 
by the validator as being questionable. 

In order to reduce the uncertainties associated with evaluation of surface water 
at Site 17, resampling of one surface water (CEF-17-SW-l) and sediment sample 
(CEF-17-SD-l) took place in February, 1995. Field measurements of surface water 
pH, temperature, depth, conductivity, and dissolved oxygen were recorded at each 
sample location by field personnel. Surface water and sediment samples were 
analyzed for target compound list (TCL) organics, target analyte list (TAL) 
inorganics, total organic carbon (TOC) , total petroleum hydrocarbons (TPH) , and 
hardness. 

These data were used to evaluate the risk from surface wa,ter and sediment at Site 
17. 

T.2 Sediment and Surface Water Background Investigation. There were no 
background surface water or sediment samples for Site 17, so the Site 5 background 
data will be used as background for Site 17. At Site 5, one location (CEF-5-
SW/SD-5) was selected as representative of conditions upstream of OU 2 for 
concentrations of analytes in surface water and sediment in Rowell Creek (Figure 
T-2). This location was selected because it is locally upstream of OU 2 in a 
drainage ditch. For the purposes of the BRA, the average detected concentrations 
of analytes in this surface water and sediment sample were used as the baseline 
or upstream concentrations. These baseline concentrations are shown on Table T-1. 
Concentrations of ana1ytes in surface water and sediment samples collected at au 
2 were compared to twice this upstream concentration for selection of chemicals 
of potential concern (CPCs) (see Sections T. 3.1 and T. 4.1). Risks associated with 
contamination present upstream of au 2 and attributable to other waste sites will 
be addressed in the risk assessment completed for future OUs. 

T.3 HUMAN HEALTH RISK ASSESSMENT FOR SITE 17 SURFACE WATER AND SEDIMENT. A 
description of the methodology used to complete the HHRA for Site 17 surface water 
and sediment is presented in Section 4.1 of the BRA for au 2. 

T.3.1 Selection of Chemicals of Potential Concern HHCPCs are defined as 
chemicals for which data of sufficient quality are available for use in the risk 

c.c_DU2.BRA 
MVL.05.95 T-1 
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Table T-1 
Average Concentl1ltions of Inorganic Analytes Detected in Site 5 Upstream 

Surface Water and Sediment Samples 1 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville J Aorida 

Analyle I 
Aluminum 

Barium 

Calcium 

Chromium 

Copper 

Iron 

Magnesium 

Manganese 

Sodium 

Zinc 

, Upstream Site 5 sample location 5-SW5/5SD5. 

Notes: 

CK_OU2.8RA 
MVl.05.95 

pg/l = micrograms per liter. 
mg/kg = milligrams per kilogram. 
- not detected. 

Surfaco Wator (pg/l) 

738 

14.2 

2,470 

3.3 

-

1,260 

576 

9.2 

5,220 

40.7 

T-4 

I Sediment (mg/kg) 

366 

3 

72.1 

-

-

72.9 

13.2 

0.51 

-

0.66 



assessment, that are potentially site~related, and that are present at 
concentrations above risk-based screening levels (where available) as well as 
background screening levels (where available). In selecting HHCPCs for surface 
water and sediment USEPA criteria have been used (Section 4.1.2 of the BRA for 
au 2). 

T.3.1.1 Surface Water Surface water was sampled at one location (CEF-17-SW-l) 
there is also a duplicate associated with this location in the February 1995 
sampling period (Figure T-1). CEF-5-SW5 will be used as a background reference 
point for the risk assessment. 

A summary of the analytes detected in the surface water 
the HHCPC screening results are presented in Table T-2. 
which were retained as HHCPCs. 

samples at Site 17 and 
There were no analytes 

T.3.1.2 Sediment Sediment samples from June of 1994 (CEF-17-SD-l and CEF-17-SD-
2, including a duplicate at CEF-17-SD-l) and the resampling in February of 1995 
(CEF-17-SD1 with its associated duplicate) were collected in the wetland area 
associated with Site 17 (Figure T-l). GEF-5-SD5 will be used as a background 
reference point for the risk assessment. 

A summary of the analytes detected in the sediment samples at Site 17 and the 
HHCPC screening results are presented in Table T-3. Three SVOGs (4-methylphenol, 
pentachlorophenol, and bis(2-ethylhexyl)phthalate) and two inorganics (arsenic 
and manganese) were retained as HHCPCs. 

T.3.2 Exposure Assessment Although permission is required to obtain access to 
NAS Cecil Field, Site 17 and the surrounding area can be accessed by Navy 
personnel, including adult and child dependents. Based on current land use, 
surface soil, surface water, and sediment are the media that are appropriate for 
evaluation in the HHRA for Site 17. Under future conditions residential land use 
is a possibility, and therefore, surface soil, subsurface soil, surface water, 
sediment, and groundwater are evaluated in the HHRA. Exposure to surface soil, 
subsurface soil, and groundwater at Site 17 are discussed in Section 4.3.2 of the 
BRA for au 2. This section only deals with exposure to sediment and surface 
water. 

Surface Water and Sediment 

Current Land Use. The wetland area near Site 17 is not currently being used for 
recreation by Navy personnel or civilians. A transient wading scenario using 
exposure parameters commonly employed in swimming exposures (except surface area) 
has been used for the surface water and sediment at Site 17. The transient 
evaluation is only presented under current land use in the risk characterization. 

Future Land Use. Exposure to surface water and sediment via ingestion and dermal 
contact are evaluated using exposure parameters for a child and adult resident 
in a future wading scenario. A resident wading scenario using exposure parameters 
commonly employed in swimming exposures (except surface area) has been used for 
the surface water and sediment at Site 17. 

Exposure Point Concentrations. There were no HHCPCs for Site 17 surface water. 
The EPGs for HHCPCs for Site 17 sediment are presented in Table T-4. 

Ceo OU2.BRA 
MVL05.95 T-5 
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Table T-2 
Selection of Human HeaHh Contaminants of Potential Concern (HHCPCs) 

Site 17 Surface Water 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Frequency 
Range of Range of 

Mean of Detected Screening 
Analyte of 

Reporting Detected 
Concentrations3 Background 

Screening 
Umits Concentrations ConcentrationS 

Detection' (*)' Concentration4 

VoI.tt .. Ipglll 

No Analytes Detected 

Semivol.tilee (JIgll) 

No Analytes Detoctod 

P .. licid •• /PCBo lpg/II 

No Analytes Detected 

lnorq.nics (Pall) 

Aluminum 1/1 200 - 200 345' 345 1,476 11,000 

Barium 1/1 200·200 6.75* 6.8 28.4 260 

Calcium 1/1 5,000 • 5,000 6,695* 6,695 4,940 1,055,398 

Iron 1/1 100· 100 186.5* 187 2,520 13,267 

Magnesium 1/1 5,000 - 5,000 833' 833 1,152 118,807 

Manganese 1/1 15· 15 4.1* 4.1 18.4 18 

Potassium 1/1 5,000 . 5,000 263* 263 ND 297,016 

Sodium 1/1 5,000 - 5,000 4,445* 4,445 10,440 396,022 

Zinc 1/1 20·20 9,3* 9.3 81.4 1,100 

See nates on following page. 
--- ---

Analyte 
CPC? Reason-

(Yes/No) 
I 

! 

I 

! 

No S,B i 

No S, B 

No S 

No S, B 

No S, B 

No S, B 

No S 

No S, B 

No S, B 

----- ---
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Table T-2 (Continued) 
Selection of Human Health Contaminants of Potential Concern (HHCPCs) 

Site 17 Surface Water 

Frequency 
of 

Detection' 

Range of 
Reporting 

Umits 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Range of 
Detected 

Concentrations 
(*)' 

Mean of 
Detected 

ConcentrationsJ 

Screening 
Background 

Concentration4 

Screening 
ConcentrationS 

Analyle 
CPC? 

(Yes/No) 
Reasonll 

, Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by asterisk is the average of a sample and its duplicate. 
S The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected; it does not include those samples with a ·U" or "UJ" 

validation qualifier for that analyte. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. This sample was taken from Site 5 

because there is no available background for Site 17. 
I; For all chemicals except the essentIal nutrients (calcium, iron, magnesium, potassium, and sodium),U.S. Environmental Protection Agency (USEPA) Region iii Risk 

Based Concentration (RBC) for tap water per January 1993 guidance (Se[ecting Exposure Routes and Contaminants of Concern by Risk·Based Screening, 
EPA/903/R·9J.O(1) was used for screening, Actual values are taken from the COC Screening Table dated 18 March 1994, and are based on a Cancer Risk of 10..4 
or a Hazard Quotient of 0,1, For the essential nutnents, screening values were derived based on recommended daily allowances (RDAs). 

a Analytes were included or excluded from the risk assessment for the following reasons: 
S = the maximum detected concentration did not exceed the screening concentration and, therefore, will not be evaluated in the human health risk assessment 

(HHRA). 
G = the maximum detected concentration did not exceed the Florida Guidance Concentration and, therefore, will not be included in the HHRA. 
B = the maximum detected concentration did not exceed twice the arithmetic mean of detected concentrations at background locations. 
F = the frequency of detection was less than 5 percent 
C = the analyte is a member of a chemical class which contains other CPCs (Le., carCinogenic polynuclear aromatic hydrocarbons [PAHs]). 
M = the analyte was detected at less than 5 percent of samples analyzed, but will be retained because it was a CPC im more than one media. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

Sample locations Include: CEF-17-SW-l (Re-sample on 2/95) 
Duplicate samples include: CEF-17·SW·10 (Re·sample on 2/95) 
Background sample locations include: 5-SW5 (Site 5 • Operable Unit 2) 

HHCPC = human health contaminants of potential concern. 
RBC "" risk based concentration. 
cae"" contaminants of concern. 
NO "" not detected in any background samples, 
PCBs = polychlorinated biphenyls, 
J.I9/1 = micrograms per liter. 
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Analyte 

VoI.tI .. (pglkg) 

2-Butanone 

Toluene 

S.mivol.ties (pglka) 

4-Methytphenol 

Butylbenzylphthalate 

Oiethytphthalate 

Pentachlorophenol 

bis(2-Ethylhexyl) phthalate 

P .. 1icid .. /PCB. (pglkg) 

4,4-00E 

1nora.nics (rng/kg) 

Aluminum 

Arsenic 

Barium 

See notes on following page. 

Table T-3 
Selection of Human Health Contaminants of Potential Concern (CPCs) 

Site 17 Sediment 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Frequency Range of 
Range of Mean of Screening 

of Reporting 
Detected 

Detected Background 
Concentrations 

Detection1 Umits (')' 
Concentrations~ Concentration" 

2/3 17 - 26 4* - 6* 5 NO 

1/3 8.5 - 17 6.75· 6.8 NO 

1/3 565 - 850 62' 62 NO 

1/3 560 - 850 540' 540 NO 

1/3 565 - 850 48 48 NO 

1/3 1,350 - 2,000 53 53 NO 

1/3 560 - 850 690' 690 NO 

2/3 2.8 - 8.5 0.435* - 0.625* 0.53 NO 

3/3 40-40 1,080' -11,100 4,437 732 

1/3 2 - 20 2.1 2.1 NO 

3/3 40 - 40 4.55* - 59.1 23 6 

Analyte Screening 
epG? Reasons 

ConcentrationS 
(Yes/No) 

4,700 No S 

t,600 No S 

39 Ves 

1,600 No S 

6,300 No S 

5.3 Ves 

46 Ves 

1.9 No S 

23,000 No S 

70.37 Ves 

550 No S 
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Analyte 

lnora.me. (mglkg) (Continu.d) 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Selenium 

Sodium 

Vanadium 

Zinc 

See notes on following page, 

Table T-3 (Continued) 
Selection of Human HeaHh Contaminants of Potential Concern (CPCs) 

Site 17 Sediment 

Baseline Rlsk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Frequency Range of Range of 
Mean of Screening 

of Reporting 
Detected 

Detected Background 
Concentrations 

Detection i Umits 
(*)' 

Concentrations3 Concentration4 

1/3 1 - 1 0.95 0.95 NO 

3/3 1 ,000 - 1,000 737.5* - 9,020 3,507 144.2 

1/3 2-2 10.4 10.4 NO 

1/3 5-5 5.1 5.1 NO 

3/3 20 - 20 184* - 4,250 1,547 145.8 

3/3 0.6 - 1 3.3* - 30.6 13 NO 

2/3 1,000 - 1,000 59,65* - 272 166 26.4 

3/3 3-3 1.95* - 91 31.6 1.02 

1/3 8-8 3.9 3.9 NO 

1/3 1 - 1 1.8 1.8 NO 

2/3 1,000 - 1,000 338 - 348.5* 343 NO 

3/3 10 - 10 1.6' - 10.4 4.8 NO 

1/3 4-4 127 127 1.36 

Analyte Screening CPC? Reason' 
Concentration5 

(Yes/No) 

3.9 No S 

1,000,000 No S 

'39 No S 

290 No S 

47,824 No S 

'400 No S 

460,468 No S 

39 Yes 

160 No S 

39 No S I 

1,000,000 No S 

55 No S 

2,300 No S 
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Table T-3 (Continued) 
Selection of Human Hl!llith Contaminants of Potential Concern (CPCs) 

Site 17 Sediment 

Frequency 
of 

Detection' 

Range of 
Reporting 

Umits 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Range of 
Detected 

Concentrations 
(*)' 

Mean of 
Detected 

Concentrations] 

Screening 
Background 

Concentration4 

Screening 
Concentrati· 

on' 

Analyle 
CPC? 

(Yes/No) 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2: Value indicated by asterisk is the average of a sample and its duplicate. 

Reason!!! 

3 The mean 01 detected concentrations is the arithmetic mean of all samples in which the analyte was detected; it does not include those samples in which the analyte was 
not detected . 

... The background screening value is twice the average of detected concentrations for inorganic analytes in background samples, This sample was taken from Site 5 
because there [s no available background for Site 17. 

I; U.S. Environmental Protection Agency (USEPA) Region III Risk Based Concentration (RBC) for residential surface soil exposure per January 1993 guidance (Selecting 
Exposure Routes and Contaminants of Concern by Risk-Based Screening, EPA/903/R~9s.o(1). Actual values are taken from the COC Screening Table dated 18 March 
1994, and are based on a Cancer Risk of 10-lll or a Hazard Quotient of O.L 

II Analytes were included or excluded from the risk assessment for the following reasons: 
5 = the maximum detected concentration did not exceed USEPA Region III RBG and, therefore, will nat be evaluated in the human health risk assessment 

(HHRA). 
B = the maximum detected concentration did not exceed twice the arithmetic mean of detected concentrations at background locations. 
F = the frequency of detection was less than 5 percent. 
C = the analyte is a member of a chemical class which contains other CPCs (Le., carcinogenic polynuclear aromatic hydrocarbons [PAHs]). 
M = the analyte was detected at less than 5 percent and is CPC in more than one media, 

7 The value is based on arsenic as a carcinogen . 
• The value is based on chromium hexavalent form. 
I USEPA Office of Solid Waste and Emergency Response (OSWER) Directive No. 9355.4-12 revised interim recommended soil cleanup for CERCLA and RCRA sites. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

" 

Sample locations Include: CEF-17-SDl (6/94), CEF-17-SD2 (6/94), and CF17SDl (ro-sample 2/95) 
Duplicate samples include: CEF-17-SD1D(6/94) and CEF-17-SD1D(re-sample 2/95) 
Background sample locations include: 5-SD5 (SIte 5 - Operable Unit 2) 

HHCPC '" human health contaminants of potential concern. 
RBG '" risk based concentration. 
coe - contaminants of concern 
NO '" not detected In any background samples 

PCBs = polychlorinated biph8nyls. 
DDE = dlchlorodiphenyfdichloroethane. 
,ugfkg '" micrograms per kilograms. 
mgfkg'" milligrams per kilograms. 



Table T-4 
Exposure Point Concentrations for 

Human Health Contaminants of Potential Concern 
Site 17 Sediment 

Analyte 

VoI.tiI .. (pglkg) 

No Analytes Selected as HHCPCs 

Semivol.tlu [pglkg) 

4-Methylphenol 

Pentachlorophenol 

bis(2-Ethylhexyl) phthalate 

P •• ticid .. IPCSo (pglkg) 

No Analytes Selected as HHCPCs 

Arsenic 

Manganese 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Frequency 
of Detection 1 

t/3 

t/3 

1/3 

1/3 

3/3 

Maximum Detected 
Concentration 

(*)' 

62* 

53 

690* 

2.1 

9t 

95% UCL' 

NC 

NC 

NC 

NC 

NC 

Exposure 
Point 

Concentration4 

62 

53 

690 

2.1 

91 

, Frequency of detection is the number of samples in which the analyte was detected divided by the total number of 
samples analyzed (excluding rejected values). 

2 Value indicated by asterisk is the average of a sample and its duplicate. 
3 95 percent upper confidence limit (UCL) calculated on the arithmetic mean of all samples using one-half the 

contract required quantitation limit or contract required detection limit (CRQl/CROl) for samples in which the 
analyte was not detected. 

4 The exposure point concentration is the lesser of the maximum concentration detected onsite or the 95% UCL. In 
cases where the analyte was detected in three or less samples, the maximum detected concentration is used as the 
exposure point concentration. 

Notes: % = percent. 

C8C_OU2.BRA 

MVl.05.95 

HHCPC = human health contaminants of potential concern. 
UCl = upper confidence limit. 
,ugjkg = micrograms per kilograms, 
mgjkg = milligrams per kilograms. 
NC = not calculated. 
PCBs = polychlorinated biphenyls 

T-11 



T. 3.3 Toxicity Assessment The purpose of the toxicity assessment is to identify 
the adverse effects that are associated with exposure to each analyte and to 
identify the relationship between level of exposure and severity or likelihood 
of adverse effects. The toxicity assessment methods are described in Section 
4.1.4 of the BRA for au 2. 

Brief toxicity summaries for the HHCPCs appear in Appendix E of the BRA. Dose
response information for HHCPCs is identified in Tables 4-3 to 4-8 of the BRA for 
au 2. This information was used to estimate the ELCR for carcinogens and the HI 
for all HHCPCs in the risk characterization (Section 4.1.5 of the BRA for au 2). 

T.3.4 Risk Characterization Quantitative estimates of both carcinogenic and 
noncarcinogenic risks were calculated for each HHCPC and each complete exposure 
pathway selected for evaluation in the exposure assessment, as described in 
Section 4.1.5 of the BRA for au 2. A summary of risk estimates for current and 
future scenarios is provided in Tables T-5 and T-6, respectively. Risk 
calculation spreadsheets are presented in Attachment Tl, Tables Tl-l to Tl-4. 

T.3.4.1 Surface Water There was no risk characterization conducted for the 
surface water at Site 17 because there were no HHCPCs. 

T.3.4.2 Sediment The risk characterization results for sediment are shown in 
spreadsheets Tl-l to Tl-4 in Attachment Tl of this appendix. 

Both cancer and non-cancer risks are below the levels of concern for both current 
and future land use. For current land use, the cancer risk associated with 
sediment ingestion and dermal contact at Site 17 is 4 x 10-7 for the transient 
wader (child and adult). Under future land use, the cancer risk associated with 
surface water ingestion and dermal contact is 2 X 10-6 for the resident. The HIs 
associated with sediment ingestion and dermal contact for current and future land 
use are below 1 (adult and child transient; child and adult resident). 

T. 3.5 Uncertainty Analysis General uncertainties associated with the collection, 
analysis, and evaluation of data, exposure assessment, toxicity assessment, and 
the risk estimation process were discussed in Section 4.1.6 of the BRA for au 2. 
Site-specific uncertainties that are important for the interpretation of the 
calculated risk estimates at Site 17 were presented in Section 4.3.5 of the BRA 
for au 2. 

T.4 ECOLOGICAL RISK ASSESSMENT FOR SITE 17 SURFACE WATER AND SEDIMENT. A 
description of the methodology used to complete the ecological risk assessment 
for Site 17 surface water and sediment is presented in Section 6-1 of the BRA for 
au 2. 

T.4.1 Selection of Ecological Chemicals of Potential Concern (ECPCs) Analytes 
were determined to be ECPCs pursuant to USEPA (1989a; 1989b) national guidance. 
The process is described in Section 6.1.2 and illustrated on Figure 6-3 of the 
BRA for au 2. Surface water and sediment ECPCs were selected separately for 
aquatic life and wildlife. Up gradient analytes used in the screening process are 
discussed in Sections 3.5, 6.2 and 6.3 of the BRA for au 2. 

T.4.1.1 Surface Water Surface water was sampled at one location in the Site 17 
wetland (CEF-17-SW1) in the February 1995 sampling period (Figure T-1). A 
duplicate sample is associated with this location. CEF-5-SW-5 is used as a 

C&c_OU2.BRA 
MVL.05.95 T-12 



Table T-5 
Risk Summary for Current Scenarios at Site 17 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Reid, Jacksonville, Florida 

Medium and Receptor I Exposure Route I 
Current land Use 

Sediments: 

Adult Transient (Wader) Incidental Ingestion 

Dermal Contact 

Total Adult Tr.nllient 

Child Transient (Wader) Incidental Ingestion 

Dermal Contact 

T ot.1 Child Tr.neient: 

T ata! Tr .... ient: 

Notes: NC = not calculated because child and adult hazard indices are not additive. 

C&c_OU2.BRA 
MVL.05.95 

NO = no toxicity values available for calculation. 
HI = hazard index. 
ELCR = excess lifetime cancer risk. 

T-13 

HI I ELCR 

0.001 2 x 10-7 

0.0002 1 x 10-8 

0.001 2 x 10.7 

0.002 2 x 10.7 

0.0003 B x 10.Q 

0.002 2 x 10.7 

NC 4 x 10-7 



Table T-6 
Risk Summary for Future Scenarios at Site 17 

Baseline Risk Assessment 
Operbale Unit 2 

NAS Ceoil Field, Jacksonville, Florida 

Medium and Receptor I Exposure Route I 
Future Land Use 

Sediments: 

Adult Resident (Wader) Incidental Ingestion 

Dermal Contact 

T ota! Adut Ruident 

Child Resident (Wader) Incidental Ingestion 

Dermal Contact 

Tout Child Raid.nt: 

T olal Reaident: 

Notes: NC = not calculated because child and adult hazard indices afe not additive. 

C.c _ OU2.BRA. 
MVL.05.95 

NO = no toxicity values available for calculation. 
HI = hazard index. 
ELCA = excess lifetime cancer risk. 

T-14 

HI I ELCR 

0.003 5 x 10'7 

0.0005 3 x 10'" 

0.004 & x 10.1 

0.03 1 x 10" 

0.0008 1 x 10" 

0.03 1 x 10'" 

NC 2 x 10" 



background reference point for the ecological risk assessment (Figure T-2); data 
collected at this sampling station are summarized in Table T-l. 

Surface water analytical results for the Site 17 wetland are summarized in Table 
T-7. No organic analytes were detected in the samples. None of the 9 inorganic 
analytes were retained as ECPCs. Four of the detected analytes (calciwn, 
magnesium, potassium, and sodium) are essential nutrients and were eliminated on 
that basis. The remaining five analytes were present at concentrations less than 
twice the reference screening values and/or Region IV water quality screening 
values (USEPA, 1992.) 

T.4.1.2 Sediment Sediment samples were collected at two locations in the Site 
17 wetland in June 1994 (CEF-17-SDl and its associated duplicate, and CEF-17-SD2), 
and at one location in February 1995 (CEF-17-SDl and its associated duplicate) 
(Figure T-l). All sediment data were evaluated in this screening-level ecological 
assessment. CEF-5-SD5 is used as a background reference point (Figure T-2); these 
data are summarized in Table T-l. 

Sediment analytical results for all compounds detected in the Site 17 wetland are 
summarized in Table T- 8. Two VOCs and 5 SVOCs were detected and retained as ECPCs 
for aquatic and wildlife receptors. One pesticide (4,4-DDE) and 
8 inorganic analytes were selected as ECPCs for both aquatic and wildlife 
receptors. Five additional inorganic analytes were detected and retained as ECPCs 
for wildlife only; these analytes were eliminated as ECPCs for aquatic receptors 
because the maximum detected concentrations were less than the USEPA Region IV 
sediment screening criteria. Three inorganic analytes were not retained as ECPCs 
because they are essential nutrients (calcium, magnesium, and sodium). Total 
petroleum hydrocarbon (TPH) was detected at concentrations ranging from 18 to 21 
mg/kg (Table T-9); TPH was retained as an ECPC. 

T.4.2 EXDosure Assessment The exposure assessment identifies exposure pathways 
and estimates the magnitude of exposures for aquatic and wildlife receptors 
associated with contamination in Site 17 surface water and sediment. Exposure 
pathways were identified for aquatic and wildlife receptors in the contaminant 
pathway model (Figure 6-1, OU 2 BRA). Exposure pathways identified for evaluation 
in the ERA for Site 17 are discussed in Section 6.1.3, OU 2 BRA. 

T.4.2.1 Surface Water No analytes detected in Site 17 wetland surface water 
samples were identified as ECPCs. Exposure of aquatic and wildlife receptors to 
site-related contaminants is not anticipated. 

T.4.2.2. Sediment Both aquatic and wildlife receptors may be exposed to ECPCs 
in sediment. Exposure pathways for ECPCs in sediment are depicted on Figure 6-1, 
OU 2 BRA. 

Aquatic Receptors Contaminant exposures related to direct contact with sediment 
are evaluated for aquatic receptors in the Site 17 wetland. Exposures are 
evaluated for each of the sampling locations with the exposure concentrations 
assumed to be equal to the amount of an analyte detected in the sediment from the 
respective location. 

Terrestrial and Wetland Wildlife Five species were selected as representative 
wildlife species for the purpose of evaluating risks associated with exposures 
to surface water and sediment contamination in the Site 17 wetland. Life history 
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Table T-7 
Selection 01 Ecological Chemicals 01 Potential Concern lor Site 17 Wetland Surface Water 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Region IV Chemical 

Frequency Detected Reporting Detected Reference Water 01 Ecolog~ 

Analyie of Screening Quality ioal Con-

Detection1 Concentrations2 Umits Concentrations3 

Concentration· Screening cern? 

Valuess (yes/No) 

lnora.nleo (pglll 

Aluminum 1/1 345 200 345 1,476 ' 87 No' 

Barium 1/1 6.75 200 6.8 28.4 NA No' 

Calcium 1/1 6,695 5,000 6,695 4,940 NA No' 

Iron 1/1 186.5 100 187 2,520 1,000 No 1,10 

Magnesium 1/1 833 5,000 833 1,152 NA No a,1 

Manganese 1/1 4.1 15 4.1 18.4 NA No' 

Potassium 1/1 263 5,000 263 ND NA No' 

Sodium 1/1 4,445 5,000 4,445 10,440 NA No I,' 

Zinc 1/1 9.3 20 9.3 81.4 30 No 1,10 

Frequency of detection is the number of samples in which the analyte was detected divided by the total number of 
samples. 

, 

• 

Value is the average of a sample and its duplicate. 
The average of detected concentrations is the arithmetic mean of the sample and its duplicate. It does not include those 
samples in which the analyte was not detected . 
Because there is no upstream Site 17 wetland station, CF~5-SW~5 was used as the upstream sample location. Twice the 
average of detected concentrations is calculated for inorganic analytes. 
USEPA Region IV Waste Management Division Freshwater Water Quality Chronic Screening Values for Hazardous Waste 
Sites (11/16/92 Version). Value for zinc is based upon the average measured hardness for surtace water samples of 21 
mg/l from Site 17 wetland, station 17-SWI. 
The ECPC selection process is depicted on Figure 6-3, Baseline Risk .Assessment for au 2. 
Criterion is based on an assumed pH of 6.5~9 (USEPA, 1988d). 
Maximum detected concentration is less than two times the average background concentration. 
Analyte is an essential nutrient and is not present at toxic levels. 

10 Maximum analyte concentration is below the Region IV surface water screening value (USEPA. 1992), therefore the analyte 
will not be considered as an ECPC for aquatic receptors. 

Notes: Sample locations include: CF-17-SW1 
Duplicate samples include: CF-17-SW1DUP 
Background samples include: CF-5-SW5 

ECPC = ecological chemical of potential concern. 
mg/ I = milligrams per I~er. 
J.I9/ I, = micrograms per liter. 
NA = not available. 
ND = not detected in any background samples. 
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Frequency 
Analyl. of 

Detection 1 

VoI.tles lMilkgl 

2-Butanone 2/3 

Toluene 1/3 

Semivol.tles lPg/kg) 

4-Methyl-phenol 1/3 

Bulylbenzyl- 1/3 
phthalate 

Diethylphthaiate 1/3 

Pentachloro~ 1/3 
phenol 

bis(2-Ethyl- 1/3 
hexyljphthalate 

Pe.ticKle •• nd PCBs (pg/kgJ 

4,4-DDE 2/3 

See notes at end of table. 

Table T-8 
Selection of Ecological Chemicals of Potential Concern for Site 17 Wetland Sediment 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Range of 
Region IV 

Range of Average of Reference Sediment Chemical of 
Reporting 

Detected Detected Screening Quality Ecological 
Umits Concentrations Concentrations 2 Concentration 3 Screening Concern Ii 

Values 4 

17 - 26 il4- il6 5 NA NA Ves AfW 

8.5 - 17 il6.75 6.8 NA NA Ves AfW 

565 - 850 '62 62 NA NA Ves AfW 

560 - 850 '540 540 NA NA Ves AfW 

565·850 48 48 NA NA Ves AfW 

1,350 - .2,000 53 53 NA NA Ves AfW 

560 - 850 '690 690 NA NA Ves AfW 

2.8 - 8.5 il0.435 - ilO.625 0.53 NA 1°3.3 Ves W" 

Exposure Point Concentrations 

Risk 
Maxi- Aver~ 

Assessment 
Mean e 

mum 7 age· 

7.7 6 6 

5.8 6.75 5.8 

257 62 62 , 

417 540 417 

205 4B 4B 

476 53 53 

467 690 467 

1.8 0.625 0.625 
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Frequency 
Analyle of 

Detection I 

lnorg.na (mglkg) 

Aluminum 3/3 

Arsenic 1/3 

Barium 3/3 

Cadmium 1/3 

Calcium 3/3 

Chromium 1/3 

Copper 1/3 

Iron 3/3 

Lead 3/3 

Magnesium 2/3 

Manganese 3/3 

Nickel 1/3 

Selenium 1/3 

Sodium 2/3 

Vanadium 3/3 

Zinc 1/3 

See nates at end of table. 

Table T-8 (Continued) 
Selection of Ecological Chemicals of Potential Concern for Site 17 Wetland Sediment 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Range of 
Region IV 

Reporting 
Range of Average of Reference Sediment Chemical of 

Urn Its 
Detected Detected Screening Quality Sc- Ecological Con-

Concentrations Concentrations 2 Concentration ;J reening VaI- cern Ii 

ues 4 

40-40 "1,080 ·11,100 4,437 732 NA Yes AjW 

2 - 20 2.1 2.1 NO 8 Yes W" 

40-40 '4.55 - 59.1 23 6 NA Yes AjW 

1 - 1 0.95 0.95 NO 1 Yes W" 

1,000 - 1,000 11737.5 - 9,020 3,507 144.2 NA No 12 

2-2 10.4 10.4 NO 33 Yes W" 

5-5 5.1 5.1 NO 28 Yes W" 

20 - 20 "184 - 4,250 1,547 145.8 NA Yes A 

0.6 - 1 83.3 - 30.6 13 NO 21 Yes AjW 

1,000 - 1,000 '59.65 - 272 166 26.4 NA No 12 

3-3 11 1.95 - 91 31.6 1.02 NA Yes AjW 

8-8 3.9 3.9 NO 20.9 Yos W" 

1 - 1 1.8 1.8 NO NA Yes AjW 

1,000 - 1,000 338 - "348.5 343 NO NA No 12 

10 - 10 \ill.6 - 10.4 4.8 NO NA Yes AjW 

4-4 127 127 1.36 68 Yes AjW 

Exposure Point Concentrations 

Risk 
Assessment 

Maxi- Aver-

Mean .. mum 7 age· 

4,437 11,100 4,437 

4.4 2.1 2.1 

23 59.1 23 

0.65 0.95 0.65 

4.1 10.4 4.1 

3.4 5.1 3.4 

1,547 4,250 1,547 

13 30.6 13 

31.6 91 31.6 

4 3.9 3.9 

0.93 1.8 0.93 

4.8 10.4 4.8 

43.7 127 43.7 
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Table T-8 (Continued) 
Selection of Ecological Chemicals of Potential Concern for Site 17 Wetland Sediment 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Rorida 

Range of 
Reporting 

Umits 

Region IV 
Sediment 

Quality 
Screening 
Values 4 

Exposure Point Concentrations 

Analyte 
Frequency 

of 
Detection 1 

Range of 
Detected 

Concentrations 

Average of 
Detected 

Concentrations 2 

Reference 
Screening 

Concentration 3 

Chemical of 
Ecological 
Concern !i 

Frequency of detection is the number of samples in which the anaJyte was detected divided by the total number of samples analyzed. 

Alsk 
Assessment 

Mean I 

Maxi
mum 7 

Aver
age· 

The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples in which the analyte was not 
detected. 

• , 

• 

Twice the average of detected concentrations of inorganic analytes in upgradient reference samples is calculated . 
USEPA Region N Waste Management Division Sediment Screening Values for Hazardous Waste Sites (2/16/94 Version). 
A = ECPC for aquatic receptors 
W = ECPC for terrestrial receptors 
ECPC selection process is depicted on Rgure 6-3, Baseline Risk Assessment for au 2 . 
The Risk Assessment Mean assigns a value of 1/2 the CROL/CROL to all non..(jetects. 
Maximum Exposure Point Concentrations are equal to the maximum detected concentration, No 95th percent UCLs were calculated because the sample population was too 
small. 
Average Exposure Point Concentrations (for wildlife only) are equal to the Risk Assessment Mean. If the average exposure point concentration is greater than the maximum 
exposure point concentra1ion (EPC), the maximum EPC was used for both, 
Value represents the average of a sample and its duplicate. 

10 Value for 4,4'-DDT used as a surrogate. 
11 Maximum analyte concentration Is below the Region IV surface water screen'lng value (USEPA, 1992), therefore the analyte will not be considered as an ECPC for aquatiC 

receptors. 
12 Analyte is an essential nutrient and is not present at toxic levels. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

Sample locations include: CEF-17-SW-l (6/94), CEF-17-SD-2 (6/94), and CEF-17-SD-l (re-sample 2/95). 
Duplicate sample location. include: CEF-17-SD-1D (6/94) and CEF-17-SD-1D (re-sample 2/95). 
Reference sample locations include: CEF-5-S0-5 

ECPC = ecological chemical of potential concern. 
mg/kg = milligrams per kilogram . 
.u9/kg = micrograms per kilogram. 
NA = not available. 
ND == not detected in any background samples. 



Table T·9 
Summary of Site 17 Surface Water and Sediment Total Petroleum Hydrocarbon (TPH) 

and Total Organic Carbon (TOC) Data 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

Medium I Sampling location I TPH 

s .... ca W.ter (mgll) 

CF-17-SWI (6/94) NA 

CF-17-SWI (2/95) NA 

CF-17-SW2 (6/94) NA 

Sediment (mglkg) 

CF-17-SDI (6/94) NA 

CF-17-SDI (2/95) 19,5 

CF-17-SD2 (6/94) NA 

CF-5-SD-5 23,3 

Notes: mg/kg = milligrams per kilogram, 
NA = not analyzed, 

Cec_OU2.BRA 
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I TOC 

15 

10 

NA 

26,150 

11,550 

310,000 

3,970 



information used to estimate exposures for 
summarized in Table 6-15 of the OU 2 BRA. 
as follows. 

each of the representative species is 
The five representative species are 

Cotton mouse (Peromyscus gossypinus). This species represents small mammals 
at Site 17 that may corne into contact with surface water as a result of 
ingestion. The cotton mouse was selected to represent mammalian species 
that would be maximally exposed (receive higher doses as a result of their 
small body size). 

American woodcock (Scolopex minor). The woodcock is a vermivorous (feeding 
exclusively on earthworm) bird that inhabits areas of fertile moist soil 
where earthworms are plentiful. These areas include open pastures, 
cultivated fields, and stream banks (DeGraaf and Rudis, 1986). The woodcock 
represents avian insectivores at the Site 17 wetland. 

Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds 
suitable habitat in forests, fields, marshes, and brush. It primarily feeds 
on earthworms, snails, centipedes, insects, small vertebrates, and slugs. 
The shrew represents the small mammalian insectivore community at the site. 
Relative to other small mammals I insectivorous species may receive high doses 
of contamination as a result of their voracious appetite and small body size. 

Raccoon (Procyon lotor). This species represents an opportunistic omnivorous 
species that may be exposed to contamination in surface water and sediment 
both as a result of direct ingestion and ingestion of aquatic prey. Aquatic 
prey (plants, invertebrates, and fish) may become contaminated as a result 
of accumulation of contaminants from the surface water and sediment. 

Great horned owl (Bubo virginianus). The great horned owl is primarily a 
nocturnal hunter of small mammals. Its habitat includes low, wet, deep woods 
and heavily wooded swamps often near open country where it may hunt for food 
(DeGraaf and Rudis, 1986). The owl represents avian carnivores and may be 
exposed to contamination that accumulates in the tissue of mammalian and 
avian insectivores and herbivores. 

Contaminant exposures for each of the representative wildlife species related to 
sediment ECPCs were estimated based on equations presented in Table 6- 3, OU 2 BRA. 
Routes of exposure to contaminated sediment evaluated for each of the representa
tive wildlife species include indirect ingestion of sediment (during foraging 
activities) and ingestion of contaminated food (aquatic organisms that have 
accumulated contamination from the surface water and sediment). Bioaccumulation 
factors used to predict the contaminant concentrations in aquatic prey for each 
ECPC are listed in Appendix K, OU 2 BRA. The model of potential exposures to each 
ECPC in sediment for each of the representative wildlife species is presented in 
Attachment 2. 

T. 4.3 Ecological Effects Assessment The purpose of the ecological effects 
assessment is to identify the potential adverse effects associated with identified 
ECPGs for ecological receptors. The methodology for the ecological effects 
assessment is described in Section 6.1.4.1, OU 2 BRA. 

C&c_OU2.BRA 
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T. 4.3.1 Surface Water No ECPCs were identified in Site 17 surface water samples. 
Adverse ecological effects in aquatic or wildlife receptors are not expected to 
be associated with exposure to Site 17 surface water. 

T. 4.3.2 Sediment Potential or actual adverse ecological effects associated with 
the ECPCs in Site 17 sediment are discussed separately for wildlife and aquatic 
receptors. 

Aquatic Receptors Effects to aquatic receptors were evaluated through comparison 
of detected ECPC concentrations in Site 17 sediment with respective toxicity 
benchmarks or standards as described in Section 6.1.4.2 of the au 2 BRA. Although 
some uncertainty is associated with the use of sediment quality guidelines to 
evaluate risks from exposure to Site 17 wetland sediment, these guidelines provide 
a conservative screening tool in the absence of site-specific sediment toxicity 
test data. Information on the aquatic toxicity of sediment ECPCs is also included 
in Appendix K of the au 2 BRA. 

Terrestrial and Wetland Wildlife Information on the toxicity of the sediment 
ECPCs to mammalian and avian wildlife species is listed in Appendix K, au 2 BRA. 
Reported toxicity values (RTVs) were selected for both lethal and sublethal 
effects, as described in Section 6.1.4.3, au 2 BRA. The RTVs are compared to 
potential ECPC exposures to evaluate risks from exposure to Site 17 sediment by 
the method described in Section 6.2.4.2, au 2 BRA. 

T.4.4 Risk Characterization Risks were characterized for aquatic and wildlife 
receptors associated with exposure to surface water and sediment in the Site 17 
wetland. Risks are characterized based upon the methodology provided in Section 
6.1.5 of the au 2 BRA. 

T.4.4.1 Surface Water There was no risk characterization conducted for the 
surface water at Site 17 because there were no ECPCs identified for this medium. 
No analytes were present at concentrations that exceeded background screening 
values. The concentration of one analyte, aluminum (345 mg/kg) in Site 17 surface 
water slightly exceeds the Region IV water quality screening value (87 mg/kg 
aluminum chloride). The most sensitive ecological receptors with regard to 
aluminum exposure are larval trout, which are cold water species. Because no 
trout occur in the Site 17 wetland, adverse effects on ecological receptors at 
the site are not anticipated. Instead, indigenous species at the site are likely 
to be comparatively more tolerant of aluminum. 

T.4.4.2 Sediment 

Aquatic Recentors Risks for aquatic receptors potentially exposed to Site 17 
sediment ECPCs were characterized by comparison of concentrations of ECPCs in 
sediment to available toxicity standards. Results are summarized in Table T-lO. 

Of the five analytes for which screening standards are available, only zinc and 
bis(2-ethylhexyl)phthalate are in exceedance. The magnitude of the exceedance 
for zinc (120 mg/kg in the site samples, as compared to a guidelines of 120 
mg/kg), implies that risk to aquatic receptors from exposure to Site 17 sediment 
is minimal or unlikely. Further, the sediment concentration of zinc at the Site 
17 wetland is less than the NOAA ER-L guideline (150, mg/kg), a conservative 
screening value (Long and others, 1993). 
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Although bis(2-ethylhexyl)phthalate (690 I'g/kg) slightly exceeds the State 
sediment toxicity effect level (TEL; 182 J'g/kg), the sample concentration is well 
below the probable effects level (PEL; 2647I'g/kg). Further, the two phthalates 
and three phenolic compounds were each identified in only one sample associated 
with Site 17 sediment. The actual presence of phthallic esters at Site 17 is in 
question, given that these chemicals are known to be cornmon laboratory 
contaminants. Further, 4-methylphenol could be natural product. 

Sediment toxicity standards were not available for the additional 11 ECPCs. 
However, reported aquatic effect levels from literature include a lowest observed 
effect level, or LaEL of 17,500 I'g/i toluene, (AWQC, 1986), and the following 
values reported in AQUIRE (1994): 70,000 I'g/i 2-butanone (WEL); 15 I'g/i aluminum 
(LOEL); 26,000 J'g/i barium (LOEL); and 70 J'g/i selenium (LC50 ). Aluminum is the 
only analyte that clearly exceeds its reported aquatic effects threshold; however 
the effect level is based upon effects in larval trout, which are known to be 
among the most sensitive ecological receptors. In addition, maximum selenium and 
barium concentrations in sediment slightly exceed aquatic benchmarks. 

Total petroleum hydrocarbon (TPH) concentrations in Site 17 wetland sediment (19.5 
mg/kg) are similar to the reference station TPH concentration of 23.3 mg/kg. 
Sediment toxicity testing results for Site 5, au 2 (Section 6.2.3.2, BRA) showed 
no effects on survival or reproduction in Ceriodaphnia dubia or Hyalella azteca 
exposed to sediment containing 170 mg/kg TPH. 

Based on these data, risks are not anticipated for aquatic receptors associated 
with exposures to those ECPCs in Site 17 wetland sediment for which there are 
available sediment standards. Comparison of concentrations of the remaining 11 
ECPCs to reported aquatic toxicity effect levels suggests slight exceedance of 
these values at maximum concentrations of alwninum, barium, and selenium. 
However, use of these values is highly conservative, given that these toxicity 
levels represent concentrations in water, not sediment. 

Bioavailability of sediment ECPCs to aquatic receptors is uncertain. The much 
lower concentrations of these analytes (or their complete absence) in surface 
water samples from the Site 17 wetland, suggests they are unlikely to pose a 
threat to aquatic receptors at the site. 

Terrestrial and Wetland Wildlife Risk for the representative wildlife species 
associated with ingestion of surface water, potentially contaminated aquatic life, 
and sediment was quantitatively evaluated by the method described in Section 
6.1.5.2 of the au 2 BRA. The lethal and sublethal HIs and HQs derived from 
maximum exposure point concentrations for each sediment ECPC are provided in 
Attachment 2. All HIs and HQs are less than 1, indicating no potential adverse 
effects to wildlife as a result of exposure to the ECPCs in sediment at the Site 
17 wetland. Because the HIs for maximum exposure point concentrations (EPCs) did 
not exceed 1, it was not necessary to calculate HQs associated with exposure to 
the average EPCs. 

Lethal effect HIs ranged from 0.0065 for the great horned owl to 0.13 for the 
raccoon, and sublethal effect HIs ranged from 0.00058 for the raccoon to 0.38 for 
the short-tailed shrew. 
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Table T-l0 
Comparison of Site 17 Sediment ECPC Exposure Concentrations to Aquatic Toxicity 

CEF-17-
Analyto 

S01 

VoI.de Organic Compound. (Pa/kg) 

2·Butanone '5 

Toluene I5S.8 

Samivolatla Organic Compound_ (Palka) 

4-Mothylphenol '62 

Butylbenzylphthalate '540 

Oiethylphthalate NO 

Pentachlorophenol NO 

bis(2-EtIlylhexyl)phthalate '690 

Inorganic Compounde (ma/kg) 

Aluminum 

Barium 

Iron 

lead 

Manganese 

Selenium 

Vanadium 

See notes at end of table. 
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'1,105 

'5 

'196 

'17 

"1.98 

NO 

"2.03 

Benchmark Values 

Baseline Risk Assessment 
Operable Unit 2 

NAS Cecil Field, Jacksonville, Aorida 

NOAA ' Aorida SaGs 3 

CEF-17-S02 
ER-L I ER-M 

OME LEL' 

I TEL PEL 

NO NA NA NA NA NA 

NO NA NA NA NA NA 

NO NA NA NA NA NA 

NO NA NA NA NA NA 

48 NA NA NA NA NA 

53 NA NA NA NA NA 

NO NA NA NA 182 2,647 

11,100 NA NA NA NA NA 

59.1 NA NA NA NA NA 

4250 NA NA 20,000 NA NA 

25 48.7 218 31 30.2 112 

91 NA NA 460 NA NA 

1.8 NA NA NA NA NA 

10.4 NA NA NA NA NA 

T-24 

Result 

No TBV 

No TBV 

No TBV 

No TBV 

No TBV 

No TBV 

No TBV 

No TBV 

No TBV 

No TBV 

No TBV 



Table T-l0 (Continued) 
Comparison of Site 17 Sediment ECPC Exposure Concentrations to Aquatic Toxicity 

Benchmark Values 

AnalylO CEF-17-SD1 

lnorg.nic Compound. (mglka) 

Baseline Risk Assessment 
Oporablo Unit 2 

NAS Cecil Field, Jacksonville, Florida 

NOM' 
CEF-17-SD2 

ER-L I ER-M 

Florida SOGs 3 

OME LEL' 

TEL I PEL 
Result 

Zinc ND 150 410 120 NA NA Exceeds 

TPH NA NA NA NA NA NA No TBV 

, National Oceanic and Almospheric Administration (NOM) Effects Rango-Low (ER-L) and Effects Range-Median (ER-M) 
Sediment Guidelines (Long and others, 1993), 

2 Ontario Ministry of the Environment (OME) Low Effects Level (LEL) Provincial Sediment Quality Guidelines (PersaUd and 
others, 1992) corresponds to a concentration that can be tolerated by the majority of benthic organisms. 

3 Rorida Department of Environmental Protection (FDEP, 1994) Approach to the Assessment of Sediment Quality in Florida 
Coastal Wters, Volume 1, Develoopment and Evaluation of Sediment Quality Assessment Guidelines, November 1994 . 

.. VaJue is an average of concentrations detected in samples collected in 6/94 and 2/95. 
5 VaJue represents the mean of detected concentrations identified in the 2/95 sample only; this analyte was not 

detected in the 6/94 sample. 
8 Value represents the mean of detected concentrations identified in the 6/94 sample only; this analyte was not 

detectod in tho 2/95 sample. 

Notes: Results of analyses of sediment samples included in Appendix A 
ECPC = ecological contaminant of potential concern. 
NOAA = National Oceanic and Atmospheric Administration. 
ER-L = Effocts Rsnge-Low. 
ER-M = Effects Range-Modium. 
OME = Ontario Ministry of the Environment. 
USEPA = U.S. Environmental Protection Agency. 
SaGs = Sediment Quality Guidelines. 
pg/kg = micrograms per kilogram. 
NA = not available. 
NO = not detected. 
TBV = toxicity benchmark value. 
PCBs = polychlorinated biphenyls. 
DOE = dichlorodiphenyldlchloroethene. 
mg/kg = milligrams por kilogram. 
':',:",:-'~ = detection exceeds the most conservative screening value, or no screening value exists. 
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T. 4.5. Uncertainty Analyses General uncertainties associated with the ecological 
risk assessment process are discussed in Subsection 6.1.6 of the OU 2 BRA. Site
specific uncertainties that underlie the process are discussed in Subsection 6.3.5 
of the OU 2 BRA. 

This appendix addresses the prior data gap associated with lack of adequate 
surface water samples for assessing risk to aquatic and wildlife receptors at Site 
17. Some uncertainty exists regarding the presence of aluminum in surface water 
samples at concentrations that exceed the Region IV water quality screening value; 
however, its presence in background samples suggests it is not a site-related 
occurrence. 

In the absence of site-specific toxicity data, sediment concentrations of analytes 
were compared to benchmark toxicity values. The lack of sediment benchmark values 
for 12 of the 16 ECPCs results in uncertainty regarding risk to aquatic receptors. 
Use of limited reported aquatic toxicity data suggests minimal risk associated 
with exposure to certain metals. 
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ATTACHMENT T1 

HUMAN HEALTH RISK SPREADSHEETS 





DIRECT CONTACT WITH AND INCIDENTAL INGE&TION OF SEDIMENT 
cmID RESIDENT 
Site 17 
NAS Cecil Field Operable Unit 2 
TABLETl-l 

EXPOSURE PARAMETERS 

L·. 
CONCENTIlATION SIDIMENf 

:INGESI'lON RATE 

,FllACTION lNGEli1'FD 

ADIIERl!NCE FACTOR 

AGE-SPECIFIC SURF ACE AREA 

ABSO:RPTION FllACTION 

CONVERSION FACTOR. 

BODY WEIGHT 

AGE-SPECIFIC BODY WEIGHT 

EXPOSURE FREQUl'NCY 

EXPOSURE DURATION 

AGE-SPECIFIC EXPOSURE DURATID 

AGE-WEIGHTED SURFACE AREA [1] 

DOSE ABSORBED PElt EVINf 

A VERAGlNG TIME 

CANCER 

NONCANCER. 

... ····~··.·····vli- ..• iHimI .. • ·80WCt!:.' ... 
cs 
IR 
FI 
AF 

SAdi 
ABSdd 

CF 
BW 

BWdi 
EF 
ED 

EDdi 
SA dsoil/adj 
DAdevent 

AT 
AT 

chemical specifi 
ZOO 

1000/. 
1 

age-specific 
chemical specifi 

1.00E-Q6 

15 
age-!opecific 

100 
6 

age-specific 
766 

chemical specifi 

70 
6 

chemical-specific 
mgjday USEPA, [991 
unitless Assumption 

mg/cmz-event USEPA,I992a 
em' USEPA,I989 

unitless USEPA, 1992b 
kgjmg SEE BELOW 

kg USEPA,I991 
kg USEPA,I989 

days/year * Assumption 
years USEPA,I991 
years Assumption 

cru2-year /kg Per USEPA, 1992a 
g/cm u2 -even Per USEPA, 1992a 

years 
years 

USEPA, 1991 
USEPA.I991 

• Units for exposure frequency are in events/year in the calculation of the dermally absorbed dose, 

EQUATIONS 

CANCFll RISK = INTAKE (q/q.d,ay) x CANCElt SLOPE FACTOR (JqIq-da1)A_l 

HAZARD QUOTIENr - INTAKE ( ... '",,-day) , REF>I<ENCE DOSE (moI""--') 

lNTAKE-INGEliTlON = CS x IR.x FIx CFxH'xED 

BW l( AT l( 365 u,aiyr 

INTAKE-DERMAL =(DA dIw..t x EF / AT x 365 day.ty-.r) x SA d.ollIdJ 

Where: 

SA d.ollJadj = SUM (SA d1 I:ED d1 1 BW d1) 

DA dwveat = CS x AF x ABS dd x CF 

(11 In estimating the dermally absorbed dose for children age 1 through 6, the lime-weighted, bodyweight normalized surface area 
exposed is calculated from surface area, exposure duration, and body weight for each of 6 age periods, age 1 through 6, per USEP Note: 

USEPA, 1989. Exposure Faetol> Handbook;EPAj600j~9j043; May 1989. I For~._ AT ~ ED 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: ~Standard Default Exposure FactonoM

; OSWER Directive 

~~ I 
USEPA, 1992a. Dermal Exposure Assessment: Principles and Applications; EPA/600j8-91jOllB; January 1992 a!1d Dermal Exposure 
Appendix of this document. 
USEPA,1992b. USEPA Region IV GUIdance Memo February 10, 1992, 
CF = 10E-09 kJ!;/uJ!; for orJ!;anics 

ABB EnVIronmental Services, Inc. Rev, 1/94 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
CHILD RESIDENT 
Site 17 
NAS CeciJ. Field (Jpn-able Unit 1 
TABLE Tl-1 
CARCINOGENIC EFFECTS 

;~fi··~t:~n!)1I\OO~ .• = ... ~~~>l~-=~"':: 'aS4).~!~ 
'l'~ 

bU(2-E ..... lhoKyl~ 

Anmio 

o 
o 
I 

53 uglkg 
690 uglkg 
2.1 mglkg 

1.7E-08 
2.2E-07 
6.6E-07 

0.12 
0.014 

1.75 

2.0E-09 
3.0E-09 
1.2E-06 

. ··.i·'~y;C~tliOSK"I··"·'l~I.·. 
[1] USEPA Region IV guidance .pccifiea absorption factor-. of 1" foe organic. and 0.1" for inoe~aniclI (February 10, 1992). 
[2] Calculated from Oral CSFiI. 
ND = No data available 

ABB Env:--<l.Illental Services, Inc. 

O.oJ 
O.oJ 

0.001 

. ~ ..... 

1.6E-09 
2.1E-08 
6.3E-09 

0.133 
0.014 

1.79 

2.1E-IO 2.2E-09 
2.9E-1O 3.3E-09 
l.lE-08 1.2E-06 

;····'······::·'·:··:'!::,'··:1E ... rr';:lE.:t6 • 

Rev. 1/94 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
CHILD RESIDENT 
Site 17 
NAS Cecil Fidd Operable Unit 1 
TABLE Tl-l 
NONCARCINOGENIC EFFECTS 

r~~""';i~~ .• ··. ~.···;":;'~~iJ~=~={= 
u, ...... litt.:" . '-;:_rrinWil:'; .. ~ '::M~~i: - ::::::.:.~ .. _ .. ".h 

fut«by1J>l->l 
Pmt.acbloropbeool. 

I

biol1-Etbyn...y\)phdWate 

Anemc 

'",--

0 
0 

0 

I 
I 

62 uglkg 
53 uglkg 

690 uglkg 
2.1 mglkg 
91 mglkg 

2.3E-07 0.005 4.5E-05 0.01 
1.9E-07 0.03 6.5E-06 0.01 
2.5E-06 0.02 1.3E-04 om 
7.7E-06 0.0003 2.6E-02 0.001 
3.3E-04 0.14 2.4E-03 0.001 

. ·········:··:···$~y~"!l~~~¥I· •. :z~[··················· 
[1] USEPA Re~ion IV guidance apccifiel!l abaorption facton of 1 % for OrganiClil and 0.1" for inorganicB (February 10, 1992). 
[2] Calculated from Oral RIDs. 

ND = No dat. available 

ABB Environmenwl Services, Inc. 

2.2E-08 
1.9E-08 
2.4E-07 
7.3E-08 
3.2E-06 

···~:ii17;.= 
0.00475 4.6E-06 5.0E-05 

0.027 6.9E-07 7.1E-06 
0.02 1.2E-05 I.4E-04 

0.000294 2.5E-04 2.6E-02 
0.0056 5.7E-04 2.9E-03 

···;~l·····)~·' 
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DIRECT CONTACT WITH AND INCIDENTALINGESI'lON OF SEDIMENT 
ADULT RESIDENT 
_17 
NAS Cecil Field Operable Uoit 1 
TABLETl-l 
EXPOSURE PARAMETERS EQUATIONS 

i,;;t~· '·<'V4W <vms' .$OlIlt~ :: I 
CONCENI'llATION SIDIMEN CS chemical specifi chemical specific CANCEllRISK: "" lNTAIE (ma/q-day) ]( CANCElt SLOPE FACTOR (ma/q-day) u-1 

INGESTION ItATE IR 100 mg/day USEPA,I991 

li'ltACTION INGESTED F1 100<)1 unitless Assumption HAZAlUl QUOTTh2« ~ INTAKE <mal .. "',) I ~CE DOSE < ... 1"",,) 

ADIIEllE'iCEFACTOIl AF 1 mg/cml...even USEPA, 19920 

ABSOIlPTION FltACTION ABSdd chemical specifi unitless USEP A, 1992b 

SUllFACE AltEA EXPOSED SA 5,750 em' USEPA, 1992a 

DOSE ABSOItBm PER EVJ!2I( DAdevent chemical specifi g/cm u2 -eve Per USEPA, 1992a 

CONVERSION FACTOR CF 1.00&06 kg/mg SEE BELOW 

BODYWDGm BW 70 kg USEPA,I991 INTAKE-INGESTION = CS I lit:.: FIx CF I EF I ED 

EXPOSURE FIlEQ1.JFlr!lCY EF 100 days/year ,. Assumption BW J: AT l( 365 u,-',r 
EXPOSUllE DlJRATION ED 24 years USEPA, 1991 

AVERAGING TIME INT~DERMAL = DAM-eat I SA x FE ][ lID 

CANCDt AT 70 years USEPA,1991 BW I AT ]( 36S day.t1r 

NONCANCER AT 24 years USEPA,1991 

,. Units for exposure frequency are events/year in the calculation of the dennally absorbed dose. WL.,n: 

USEPA,I991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; DAM-em .... CS:z:AFxABSdd xCF 

OSWER Directive 9285.6-03. I 
USEPA,I992o. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011BIJanua'Y 1992~ 
USEPA, 1992b, USEPA Region IV Guidance Memo February 10,1992. Not.: For nOlX:arclnopnk ef'firla: AT = ED 

CF - lOE-9 kg/ug for organics 

ABB Environmental Services, Inc. Rev. 1/94 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
ADULT RESIDENT 
Site 17 
NAS Cecil Field Operable Unit 2 
TABLE Tl-2 
CARCINOGENIC EFFECTS 

,·.· •• :;:··:··i· : ...•. : .. '_~Q:'~ ..~ '7;C::C~lNTm."~'; ...... ·<)lI,U;··.c~a_~iiiii'im·'·~·,~a:ufj6t,u; 

., "4~ "'!)~ . ~~ •• "'" ·\~..;.;~~}A;t:i~6N~~~}6iLt.:'_II~i1~., ' •• '~:':':" 
P ... ta<hlo"' ........ l 0 53 ug/kg 7_lE-09 0.12 8.5E-I0 0.01 4.1E-09 0.133 5.4E-1O 1.4E-09 
bis(2-EIhylhe.yl)phthalate 0 690 ug/kg 9.3E-OS 0.014 1.3E-09 0.01 5.3E-OS 0_014 7.5E-1O 2.0E-09 
Arseoic I 2.1 mg/kg 2.8E-07 1.75 4.9E-07 0.001 1.6E-OS 1.79 2.9E-OS 5.2E-07 

. ····!!Vl\fMARyCANCER~SKI$E~r ............. ' ·····························l.·:$~l···· 5£.01. 
[1] USEPA Region IV guidance specifies absorption factors of 1 % for organics and 0.1 % for inorganics (February 10, 1992). 
[2] Calculated from Oral CSFs. 
ND = No data available 

ABH Environmental Services, Inc. Rev. 1/94 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 

ADULT RESIDENT 
Site 17 
NAS Cecil Field Operable Unit 2 
TABLETI-2 
NONCARCINOGENIC EFFECTS 

o 
I 
I 

690 
2.1 
91 

[1] USEPA Region IV guidance specifies absorption factors 
[2J Calculated from Oral RIDs. 
ND := No data available 

ABB EoviTClnmentai Services, Inc. 

\ 

2.1E-OB 
2.7E-07 
B.2E-07 
3.6E-05 

0.02 
0.0003 

0.14 

l.4E-05 
2.7E-03 
2.5E-04 

0.01 
0.001 
0.001 

1.6E-07 0.02 
4.7E-OB 0.0002941 1.6E-04 
2.0E-06 0.0056 3.7E-04 

2.1E-05 
2.9E-03 
6.2E-04 
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DIRECT CONTACT WITH AND INCIDENTAL INGESI10N OF SEDIMENT 
CIDLD TRESPASSER 
Site 17 
NAS Cecil Field Operable Unit 2 
TABLETI-3 

EXPOSURE PARAMETERS 

····":"1'l···· 'VAU1ll,,'_Lj~~L 

EQUATIONS 

CONCE2'fl'llATION BEDIMF.Nl' CS chemical specifi I chemical-specific CANCER. RISK: = INTAKE (mt/q-day) ][ CANCElt. SLOPE FACTOR (malka-tbJr-l 

INGESTION llATE IR 100 mg/day I USEPA, 1991 
FRACTION INGESTED FI 100% 

1 
unitless 

mg/cm2...event 

em' 
unitless 
kg/mg 

Assumption 
USEPA, 19920 
USEPA,I989 
USEPA,I992b 
SEE BELOW 
USEPA, 1991 
USEPA,1989 
USEPA,I991 
USEPA,I991 

HAZARD QUOTIFl"ff = INTAKE (IDJi.q-day) I RF.FERENCE DOSE (1DI/q-daf) 

ADIlERENCE FACTOR. AF 
AGE-SPECIFIC SURF ACE AREA SAdi 
ABSORPTION FRACTION ABSdd 
CONVEltSION FACTOR CF 

IBODY WEIGHT BW 

age-specific 
chemical specifi 

UJOE-ll6 
40 

age-specific 

45 
11 

kg INTAKE-INGESTION = CS J( IR. J( FI I CF I EF I ED 

BW II: AT x 365 daY';Jr AGE-SPECIFIC BODY WEIGHT 

IEXPOSURE FREQlJE'IlCY 

EXPOSURE DUltATION 

BWdl 
EF 
ED 

kg 
days/year '" 

years 

AGE-SPECIFIC EXPOSURE DURATID EDdi age-specific I years I Assumption INTAKE-DF.l{MAL =(DA devlllDt x FF I AT I 36S day5lyear) I SA cbolliadj 

AGE-WEIGHTED SURFACE AIlEA. [1] 

JX)SE ABSORBED PElt EVENT 

AVFltAGING TIME 

CANCER 

NONCANCElt 

SA dsedjadJ 
DA devent 

AT 
AT 

1136 cm2-year/kg Per USEPA, 1992a 
chemical specifi mg/em u2 -even Per USEPA, 1992a 

70 
11 

years 
years 

USEPA,I991 
USEPA,I991 

• Units for exposure frequency are in events/year in the calculation of the dermally absorbed dose, 
[1] In estimating the dennally absorbed dose for children age 6 through 16, the time-weighted, bodyweight nonnalized surface area 
exposed is calculated from surface area, exposure duration, and body weight for each of 11 age penods, age 6 through 16, per Note; 

Who..., 

SA cboWadj = SUM (SA di x ED III I BW dl) 

DA deYeot = CS l( AF l( AM dd x CF 

USEP A, 1992. I For llOnc:ardnopnk effect.: AT = ED 
USEPA, 1989. Exposure Factors Handbook;EPA/600/8-89/043; May 1989. 
USEPA,1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; OSWERDirective 

=~ I 
USEPA, 1992a. Dennal Exposure Assessment: Principles and Applications; EPA/600 /8-91/011B; January 1992 a11;d Dermal Exposure 
Appendix of this document. 
USEPA,1992b. USEPA Region rv GUidance Memo Pebruary 10,1992" 
CF = 1OE-09 kgfug for orKanics 

ABE Environmental Services, Inc. Rev. 1/94 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
CHll..D TRESPASSER 
Site. 17 
NAB Cecil1<ield Operable Unit 1 
TABLETl-3 
CARCINOGENIC EFFECTS 

I~r·~'· .. ~····~·· .... ~ .... ~,:~~=.~ ·.~S!.:a~·~"".~r 
I

P-...Joloro ....... 

hU(l-EdoyU-YI~ -
o 
o 
I 

53 uglkg 
690 uglkg 
2.1 mg/kg 

2.6E-09 
3.3E-08 
1.0E-07 

0.12 
0.014 

1.75 

3.1E-10 
4.7E-1O 
1.8E-07 

0.01 
0.01 

0.001 

... " ...... '.. .; ..•. :.~..... ·~Y.CANCmtllJ$i(..··l.I£ii01···· ................... '.1'.' .. ' 
[1] USEPA Rcpon IV guidance .pccifies abtorption facton of 1" for oCZanica and 0.1" forinorganica (Febru..ary 10, 1992). 
[2] Calculated from Oral CSFI!I_ 
NO = No data available 

ABB Environmental Service.!!, lll.c. 

1.1E-09 
1.4E-08 
4.2E-09 

0.133 1.4E-1O J 4.5E-1O 
0.014 1.9E-1O 6.6E-1O 

1.79 7.5E-09 1.9E-07 

".l1&li91_1:1 
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DIKECT CONfACT WITH AND INCIDENTAL INGESTION OF SEDIMENf 
CHILD TRESPASSER 
Site 17 
NAB Cecil Field Operable Unit 1 
TABLETl·3 
NONCARCINOGENIC EFFECTS 

[1] USEPA RCl!:ioD IV guidancc apccifica absorplion racton: of 1" for organic. and 
[2] C.lcul.tod from Oral RtD.. 
ND = No data .vailable 

ABB Environmenl.al Servicl:lj, Inc. 

1.6E·OS 
2.IE·07 
6.5E·07 
2.SE·05 

0.03 5.4E·07 
0.02 l.lE·05 

0.0003 2.2E-OJ 
0.14 2.0E·04 

1.7E-06 
0.01 6.7E-09 0.027 2.5E-07 
0.01 S.SE·OS 0.02 4.4E-06 1.5E·05 

0.001 2.7E·08 0.000294 9.1E·05 2.2E·03 
0.001 1.2E·06 0.0056 2.1E-04 4.IE·04 

Rev. 1I94 



DIRECT CONTACT WITH AND INCIDENTAL INGESfION OF SEDIMENT 
ADULT TRESPASSER 
Site 17 
NAS Cecil mold Operable Unit 2 
TABlETI4 
EXPOSURE PARAMETERS 

,: .. ~: ... ·,~,V~:··:"'·:1lNfiS' 

EQUATIONS 

'~cif>1 
CONC~TIONSEDThnN CS chemical specifi chemical specific CANCER RISK = INTAKE (malta-da,) :I: CANCER SLOPE FACTOR (DlI/q-day) u·l 

INGEliTION RATE IR 100 mgfday USEPA, 1991 
FRACTION INGHITFD F1 1000/. urutless Assumption HAZARD QUOTIENT = INTAKE (1IlI/q-u,.) I Ra'EltENCEDOSE (ma/q-da,) 

ADHEm!NCEFACTOR AF 1 mgJcm2-even USEPA, 19920 
ABSOJlPTION FlLACTION ABSdd chemical specifi unitless USEP A, i992b 
SUD' ACE AREA EXPOSID SA 5,750 em' USEPA, 19920 
DOSE ABSOIlBFD PER. EV1!N DAdevent chemical specifi gfcm u2 -eve Per USEPA, 1992a 

CONV~ONFACTOR CF l.00E-06 kgfmg SEE BELOW 
BODYWFlGHT BW 70 kg USEPA, 1991 INTAKE-INGESTION ::: CSIIk:a: li'l:I: CF x EF:.: ED 

EXPOSURE FIlEQUENCY EF 45 days/year .. Assumption BW J[ AT J[ 36S U1"1r 

EXPOSURE DURATION ED 19 years Assumption 

AvmAGING TIME INTAKE-DERMAL = DA.reot J[ SA]( EF x ED 

CANCER. AT 70 years USEPA, 1991 BW I AT I 365 u1-'yr 

NONCANCER. AT 19 vears USEPA,I991 

• Units for exposure frequency are events/year in the calculation of the dennally absorbed doseo Where: 

USEPA,1991. Human Health Evaluation Manual, Supplemental GUidance: ~Standard Default Exposure Factors"; DAeYeDt= CSxAFxABSdd xCF 

OSWER DirectIVe 9285.6-03 I 
USEPA,l992a. Dennal Exposure Assessment: Principles and Applications; EPAI600/8-91/011B; January 1992. 
USEPA,1992b. USEPA Region IV Guidance Memo February 10,1992. I N .. "" For bOncarclDOpDk .ffKta: AT = ED 

CF = 10&9 kg/ug for organics 

ABB Env'''Qnmental Services, Inc. 

I 

"Rev. 1/94 



DIRECT CONTACT WITH AND INCIDENTAL INGESfION OF SEDIMENT 
ADULT TRESPASSER 
Site 17 
NAS Cecil Fiad Operable Unit 2 
TABLET14 
CARCINOGENIC EFFECTS 

IIi;~~~~;~l)/~PQl!;~ "'=~riElY,* f:: .··:·~·.·:.·· •• S;;~}·.·.1e!_f;~U;a~ii 
P ... ""'hioroploeoo\ 10 53 ug/kg 2.5E-09 0.12 
bis(2-Ethylhnyl)phthalate 0 690 ug/kg 3.3E-OS 0.014 

3.0E-1O 0.01 
4.6E-10 0.01 

Ars<oic I 2.1 mg/kg 1.0E-07 1.75 1.SE-07 0.001 

' .. : .. ;.: :'·LT. ;. '. . ...... :.: .... ::.: :;.:; .c.:: ·ri:. ":·:S(.I~YCAJliCER R{sKI ,: '2E,.l)1",' : ..•. ' .•.. 
[1] USEPA Region IV guidance specifies absorption factors of 1 % for organics and 0.1 % for inorganics (February 10, 1992). 
[2] Calculated from Oral CSFs. 
ND = No data available 

ABB EnVlronmental Services, Inc. 

1.5E-09 I 0.133 I 1.9E-10 I 5.0E-10 
19E-OS 
5.SE-09 

0.0141 2.7E-1O 
1.79 1.0E-OS 

7.3E-lO 
1.9E-07 

. >··'>·':·I.~:I.:$..07 
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DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
ADULT TRESPASSER 
Site 17 
NAS Cecil Field Operable Uni. 2 
TABLETl-4 
NONCARCINOGENIC EFFECTS 

I" .•.. ~. , •.••• ~~~·:.~~;~r<'J::~ ·········· •• 6:::::
l
:: 

4-Methylpb ..... 0 62 ug/kg l.lE-OS 0.005 2.2E-06 
P ... tacbloropb ... ol 0 53 ug/kg 9.3E-09 0.03 3.lE-07 
bU(2-Ethyu.e.yl)pbthalate 0 690 ug/kg L2E-07 0.Q2 6.lE-06 
Anemc I 2.1 mg/kg 3.7E-07 0.0003 1.2E-03 
MaDganese I 91 mg/kg HE-OS 0.14 l.lE-04 

.... ' ....• ;. '·· .. <L: ".'.'~~Y: lfAUfijjlNDEX' .•.•. , •.•. , J 'lE:-ll$H' 
[1] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (February 10, 1992). 
[2] Calculated from Oral RIDs. 
ND = No data avatlable 

ABB Em.";~"'11.mental Services, Inc. 

0.01 
0.01 
0.01 

0.001 
0.001 

;;}E~ :l: .. ·· 
6.3E-09 I 0.00475 l.3E-06 3.5E-06 
5.4E-09 0.027 2.0E-07 S.lE-07 
7.0E-OS 0.Q2 3.SE-06 9.6E-06 
2.lE-OS 0.000294 7.2E-OS 1.3E-03 
9.2E-07 0.OOS6 L6E-04 2.SE-04 

·.$'+11' ••.•.• 'u:.oa .. 
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ATTACHMENT T2 

MODEL OF POTENTIAL EXPOSURES AND RISKS FOR REPRESENTATIVE 

WILDLIFE SPECIES TO ECPCs IN SURFACE WATER AND SEDIMENTS AT 

SITE 17 WETLAND 





Table 12-1 
Btimall:dExpollrefrom[ngest .. nofMaJlimumECpe.inFood.SlI"f ..... Water, and Sedi""nt: Lethal EIfec~ 
Sill: 17 Wetland 
AppcndixT, Balelinc Rfik Asses.lDlnt fO" Operable Un. 2 
NAS Cecil F"ld,Jacwnville, F\O"ida emWA11lD '\NlUB I.IlVEIS IN 

BXr(EURECON:BN11lA11OH DATA nullARY PooD rI'IlMi flXP(EURE rARAYm'RS [e] 
lII.'.Xlt.fJM IlWaWM .Aq.1ttie Q-gWliml' -Il'~ U1~I_ 

ANALYnl 

2 - B.ilmClle 

TokJme 
4-~~hmol 
1b1ylo=yl#,oI.1c 
Ilicb~"""o1,", 
P",1ad1 krop, .... 
~(2 -Ilflyh<>yl)"" 110101< 
4,4'-DDE 
Alloimm 
ArMllic 
0...,., 
Ca1lBJm 
Oromilm 

Copp" 
i-oo 
Leal 
Min~lI1C5e 
Nrul 
Se!miom 
YmadUm 
Zil, 

.' SEDIIoElI'f SIJIU'.lCBWA'reR 
~l!NIItAnON·OON::I!NIItA'\lON 

. t_· rinoLl 
6.OE-1D 
6.1IE-1D 
62E-(l\ 
5048-01 
4.1IE-(l\ 
S3E-(l\ 
6.98-01 
6.lIH14 
1.1EHK 
2.1E+OO 
5.9E+ffi 
9.5E-0l 
UlEHOl 
5.1E+00 
4.31HOl 
3.lIHOl 
9.1B+01 
3.9E+OO 
l.8E+OO 
1.0lHOI 
1.3E+& 

III>I'.[.} 

2.1E+ffi 

'11 .... 
eoo""Qtion {b] 1-

l.3E-m 

Rcp'"~~ 

Wildlife 

P~tlhyiJJIMt H~ Si~ 

.....,..., Soli .. "" R.,ge ED [dj Foc,""" 

N01ES: 1.10 IIl'ts I srtil Al\FX 

OCR:: = Ecological Coolamil<ntoCPol4ltial Concml 

[a]BAFdilla~e5CIltedinAppendiIK, Table 10-4. 
BAF datapreKIkd ilr .,4'-DDE. 

[b] OCIC roncmta(ixJ, in ilpJiitK:orEiflism tuIe tqUals!he aquatic 8AFiOCF 
ouitipJied by he maxilIllm 5a:lirnenl/l..lrfa:.ewala' mx:cnlcation of he rontamhlnt. 

[c]DooJrnmlalion of clpOuep;rarDeta"lpreuntai In'Table6-15, lJa$e[ile Risk:AsiessnEflt 
(d] ED: ~ue D.ralloo(p(l"ctnt.ageof~ ... recepb" is el{lected D bewnd atslidy ~ea) 
[e]SFF = SILe Fora"ng Prequmcy(cakulalc:d bydividirlft 51te .. ea byr~tlX'homeTqe(CDlOteIua:l in)); 

ix [etlal e~ueJ aooe-~me aaJte eJPOue II awlDlrl. 

0.01. 
0.0039 

0.344 
0.017 
3.99 
1.59 



TableTI-l 
Estimated Exposure from Ingestion of Maximum ECPCs in Food, Surface Water, and Sediment: Lethal Effects 
Site 1'1 Wetland 
Appendix T, Baseline Risk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Horida 

P011!NTlAL DIBTARY BXPOSURe (ow':ABW~.JJ fAJ 

ANALY11! 

2-B"anODC 
Toluene 
4-Metbylpbenol 
B"ylbenzylpbthal ... 
Didhylpbt hal ... 
Pemachlaophenol 
~-I!tbylhexyl)pblballl. 
.,4'-000 
Aluminum 
Aoen£ 
83r"ium 
Cadmium 
ClI'omium 
e_ 
lrOD 
Le><! 
Man8lDCIC 

N~kcl 

Selenium 
Vanadium 
ZiDC 

Cotlon_ 

8.31!-06 
9.4Il-06 
8.IiB-OS 
7.SI!-04 
6.IiB-OS 
7.31!-OS 
9.SI!-04 
8.7E-07 
I.SI!+OI 
2.IE-03 
8.1E-02 
1.3I!-03 
1.4I!-02 
7.IE-03 
S.IE+OO 
4.31!-02 
1.3I!-OI 
S.4I!-03 
2.SI!-03 
1.4I!-02 
1.8Il-01 

. Amor-' woo_ 
3.IE-OS 
3.SI!-OS 
3.IE-04 
2.7E-03 
2.41!-04 
2.7E-04 
3.SI!-03 
3.21l-06 
S.tE+01 
I.IE-02 
3.1E-0I 
4.8Il-03 
S.1E-02 
2.1iB-02 
2.2£+01 
1.1iB-0I 
4.6E-OI 
2.1E-02 
9.lE-OJ 
S.IE-02 
6.6E-OI 

Shorl-Ialled slrew Raccoon 

4.2E-05 
4.8Il-05 
4.41!-04 
3.8Il-03 
3.48-04 
3.7E-04 
4.1E-03 
4.41!-06 
7.88+01 
I.SI!-02 
4.2E-OI 
6.7E-03 
7.IE-02 
3.6E-02 
3.1£+01 
2.2E-0I 
6.48-01 
2.8Il-02 
1.36-02 
7.IE-02 
9.1£-01 

[I) Calculaled bylumminlthe aquatic prey,ludaccwiitcr. aDd ScdimcIt: ezpaaln: (Table 6-2). 

2.3I!-OS 
2.1iB-05 
2.31!-04 
2.1E-03 
1.8Il-04 
2.1E-04 
2.lE-03 
6.6E-04 
4.IE+01 
7.1E-03 
2.2E-OI 
3.6E-03 
3.8Il-02 
1.1E-02 
1.6E+OI 
1.2E-OI 
3.4I!-01 
I.SI!-02 
6.8Il-03 
3.8Il-02 
4.1E-0! 

Gr.t __ ollt/ 

I.SI!-06 
1.7E-06 
I.SI!-05 
1.3I!-04 
1.2Il-05 
1.3I!-OS 
1.7E-04 
1.6E-07 
2.7E+OO 
5.2E-04 
I.SI!-02 
2.41!-04 
2.SI!-03 
1.3I!-03 
l.IE+OO 
7.7E-03 
2.31!-02 
9.7E-04 
4.5E-04 
2.58-03 
3.2E-02 



TableTl-2 
Risk from Potential Lethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations ofECPCs 
in Surface Water and Sediment 
Site 17Wetiand 
Appendix T, Baseline RUt Assessment for Operable Unit 2 
NAS Cml Field, Jacksonville, Florida 

ANIILYtE· ... , COttOnmovse Nnericoo woodC(1C/t Short-tailed shf8W 
PDB, R'lV HQ PDE R'lV HQ PDE R'lV HQ. 

2 B~anone 8.313 06 S.SE+02 I.SE 08 3.!E 05 42£ 05 S.5E+02 7.7E 08 

Tolucuc 9.4E-06 1.!E+03 9.4E-09 3.SE-05 4.!iIl-05 1.(£+03 4.!iIl-08 
4- Mothylpbcnol 8.ffi-05 22£+02 3.9E-07 3.1E-04 4.4E-04 2.1£+02 2.!E-06 
Butylbcnzylphthalstc 7.SE-04 4.7E+02 l.ffi-06 2.7E-03 3.!iIl-03 4.7E+02 8.1E-06 
DicthyJpI< h.I". 6.ffi-OS 1.7E+03 3.9E-08 2.4Il-04 3.4E-04 L7E+03 2.!E-07 
Pemachlcrophenol 7.313-05 S.4Il+00 1.4Il-0S 2.7E-04 7.tE+Dt 3.SE-06 3.7E-04 5.48+00 6.9E-OS 
ba(2 - B hylhCI}'Qphth.llt • 9.SE-04 UE+02 6.!E-06 3.SE-03 4.9E-03 UE+02 3.!E-OS 
4,4'-000 8.7E-07 1.2B+01 7.3E-08 32£-06 1.2E+02 2.7E-08 4.4E-06 1.4E+02 32£-08 
Aluminum 1.58+01 7.4B+02 2.1E-02 S.ffi+OI 7.!iIl+OI 7.4E+02 I.!E-OI 
ArlenE 2.9E-03 2.~+ot 1.!E-04 J.1E-02 3.tE+OO 3.CE-03 I.SE-02 2.913+01 S.1E-04 
Bir"ium 8.1E-02 4.38+02 1.9E-04 3.!E-OJ 4.1£-01 4.3E+02 9.7E-04 
Cadmium 1.313-03 3.IE+Ol 4.48-05 4.RB-03 6.16-03 3.tE+OI 2.2E-04 
Chromium 1.4E-02 4.IE+Ol 3.58-04- 5.1E-02 2.58+01 2.(£-03 7.IE-02 4.CE+Ol 1.8E-03 
Copper 7.!E-03 1.!l!+02 3.7E-OS 2.ffi-02 3.ffi-02 1.9E+02 t.S'E-04 i 

Iron S.'..E+OO 2.4E+()2 2.SE-02 2.2E+01 3.CE+OI 2.4E+02 1.38-011 
Lead •. 313-02 6JE+D1 7.1E-04 1.68-01 7.5E+01 2.1E-03 2.1£-01 6.!E+OI 3.tE-03 
Maopncu: 1.313-01 2.38+03 S.5E-05 4JE-0l ME-OI 2,:£+03 2.!iIl-04 
Nickel S.4E-03 7.!E+OI 7.7E-05 2.tE-02 I.!E+02 2.!E-04 2.!iIl-02 1'(E+Ol 3.9E-04 
Selenium 2.5E-03 2.81H01 8.9E-05 9.1E-03 2.7E+OO 3.4E-03 I.3E-02 2.8E+OI 4.5E-04 
Vanadium 1.4E-02 S.1E-02 2.!E+OI 2.SE-03 7.1E-02 
Zinc I.!iIl-OI 3.9E+02 4.tE-04 6.tE-OI 9.1£-01 3.9E+02 2.4E-03 

SUMMARY HAZARD INDEX I 4.7E-02 I 1.38-02 I 2.4E-Ol 

POB = Pd.mlial Did.-y llipolUre (m~gBW/day) HQ ;;;;: Hazard Quotient (c:alculated bydividiDJ: POE by R 1V) 
RlV = Reference Toxidy Value (m~gBW/day) = 1/S ofthe lowest repcrted LD 5(1 Cor c1csest relaledspedcs. 



TableT2-2 
Risk from Potential Lethal Effects for Representative Wildlife Species from Maximum Exposure Concentrations of ECPCs in Surface Water and Sediment 
Site }'f Wetland 
Appendix T, Baseline Rilk Assessment for Operable Unit 2 
NAS Cecil Field, Jacksonville, Rorida 

AN&.YW .• Raccoon 
PDIl ·RlV HQ 

2 B.-anone Z.E os S.SE+OZ 4.1E 08 
Toluene Z.til-OS IJIl+03 2.til-08 
4-Mothylpbenol 2.38-04 2.28+OZ \'1E-06 
Bltylbenzylpbtbalote 2.11l-03 4.78+OZ 4.38-06 
Dictby~~balate \.88-04 \.78+03 \.1E-07 
Pemachl(l'ophcnol UIl-04 3.1Il+01 6.til-06 
b;,(2 - BI hylheJ.}'Qplt hal" • 2.til-03 \.til+OZ \.til-OS 
4,41-008 6.til-04 HIl+OZ 4.78-06 
Aluminum 4.1E+01 7.4E+02 S.til-OZ 
Ancnc 7.'E-03 2.'E+OI Z.78-04 
lb£ium 2.28-01 4.3E+OZ 5.2£-04 
Cadmium 3.til-03 3.1Il+01 1.2£-04 
Chromium 3.88-OZ 4.1Il+01 9.4E-04 
Copper \''E-OZ \.'E+OZ \'1Il-04 
Iron \.til+OI 2.4Il+OZ 6.78-OZ 
Lead 1.28-01 6.1Il+01 1.9E!.-Q3 
ManpD~c 3.4E-Ol 2.3E+03 \.SE-04 
N"kel I.SE-OZ 7.(13.+01 2.1E-04 
Selenium 6.88-03 2.BE+01 2.4E-04 
Vanadium 3.88-OZ 
Zioc 4.9E-OI 3.'E+OZ \.3E-03 

SUMMARY HAZAROINOBX I \.3E-OI 

Great homed owl 
POll RlV HQ 
\.SE 06 
\.78-06 
\.SE-OS 
\.3E-04 
1.28-05 
\.38-05 7.613+01 \.78-07 
\.7E-04 
\.613-07 4.SE+OZ 3.5E-1O 
2.7E+OO 
5.2£-04 3.613+00 1.4E-04 
\.SE-OZ 
2.4E-04 
2.SE-03 2.SE+OI 9.'E-OS 
DB-03 
LIE+OO 
7.78-03 7.5E+Ol \.1Il-04 
2.3E-OZ 
9.78-04 tJE+02 9.7E-06 
4.SE-04 2.7E+OO \.7Il-04 
2.SE-03 2JE+Ot 1.2E-04 
3.2£-OZ 

I 6.SE-04 
PDE - Pamtial Diet'"Y Elpcaure(m~&BW/day) HQ ~ Hanrd Quolient (calculated by dividing POE by R lV) 
RlV ~ Reli:rcnec Tali:ity V.luc (mllJ\:gBW,&y) = 1/5 oltbe I"",,", rcpc<tcd L05() lor clcoest rclotcd opccioo. 



Tab1:TI-3 
ilsliDIIlcd Esposun: from I'lleslion of Maximum EO'C. in Fool,SurliIce Water, and Sediment: Sublelhal Effects 
Site 17 Weiland 
Appendix T, Baseline Risk Assessmenl for C¥13 ble Unil2 
NAS Cecil Fi:ld, Jacksonville, Florila 1!S1111Am> l1lN11! LIlVEL'lIN 

, .a.",..., 
----~--- - --- ---.t. U'"".m 

. lRIJNl!NT SI.1I.PACI! WAIa BMI 1" ..... R~~wat~ 

-- --------------- -~ 

Food W_ 
Pen;:entPr",y inD~ HOIJ)8- Si~~ IllJcstioo I~,,'iPn B* 

NlALYTI! . COICI'lITItATICN COICI'lITItA'lKJI IIOd ~1Idon [b1 Wlldl~. • t. Sediment Rq. ED (dJ Fa .. "". R.... Rot, W ...... 

Toluene 
4-N<thj1phmal 
Butylbenzylptthalate 
Dtethylpttbalate 
PenbducropbcrD 
1>0(2- &byl>eIyl)phlbalote 
••• ·-DDE 
ALunimm 
Menic 
Orl.lm 
Cadmum 
Clromum 

Cop"" 
kon 
I.e'" 
Mq""'" 
Nad 
Selenllm 
VanadUn 

Z"" 

. (moo.b\ .. lod.'l .. 
6.1E-03 
6.1E-03 
6.ZE-OZ 
S.4E-Ol 
o4.8E-02 
S.3E-1IL 
6.'lIl-01 
6.3i!-04 
l.IE+04 
2..113+00 
5.9B+Ol 
9.SE-01 
UE,+Ol 
S.1E+OO 
4.3E+03 
3.1E+Ol 
9.18+01 
3.9B+OO 
l.8E+OO 
UE+Ol 
1.3E+02 

8M/.J lmoo.b\ 

2.1E+Ol 1.3E-02 

s...: ... ~ ... ( ..... j R""""yl.] (k.<Idavl {l/dart {bI 
Cotton llJ(Ue (Small hacb. mammal) 0% 1% 0.147 I UXE+OO 0.0029 0.0031 0.02.1 
Amo-iun IMlaIca-k (SmaIlomn bird) 0% 5% 80.1 1 1.31E-1IL 0.1120 0.019 0.197 
SIu1-lBikdslrew (Small omn mammal) 0% 5% 0.96 1 1.(XE+OO 0.01124 O.cxn9 0.017 
R""""" (PtsCMrIU mammaQ 93% 7% 385 I UQl-03 0.214 0.344 3.99 
frM hantd owl iPred. b'd\ 0% 1% 15 1 7.33i!-OZ 0."'" 0.081 1.59 

NOiES, 
ISJ1E>lREk 1.10WH ( 

Ea'C = &oIogat CcntamUIanloCPolenlBl Cmc:ern 

[aj8APdatll(l"CKfltednAppeniiI K, Table 11-4. 
BAF data (l"Cliented fa 4,.4'- DOE. 

(bJECPCeorren .. lltlOr. in aquatic Q',Ilanlim luue e€plak the aqualicBAF/BCP 
IOOlliplled by the maxlrrum Icdimenl/5I.rfacewatcr corx:mclltion of the conaminad. 

(e] Dorumentatioo ofexpC5uce p.nmd5li (l"t'IeOted in. Tllble 6-15 
(d]ED = &:pallre o..nlion(pc:cemageofye~recephr IS expect.ed to be fwnd atlludyarea) 
(e]SPP,., Site Panginr: fteqJency(calculatcd bydrvldqllte ~ea byreccpt{[' homerqe (cannot esceed 1.~) 



Taht~T2-4 
,Rl.!k ,frOm Potential Sublethal Efftcts for Representative Wildlife Species from Maximum Exposure Concentrations of ECPCs 
'S.i!~ UWetlllll(\ , 
ARpZlldrx T, Bllsj:line Rilk Assessment 
NAS~I Field, JacksonviUe, Florida 

r 

ANJlLm ; " ·Raccoon 
. PCB R'lV 
2-B\uoollc 6.4Il-08 1.1Il+02 
TolUCDe 7.3B-08 7.IIl+Ol 
4-~hylpbc.ol 6.1Il~07 S.IE+OI 
B~lb .. zylphl~ S.IIIl_ 4.!E+03 
Di<lbrt* hal ... ·S.lE-ffJ ' 3.31l+03 
Peol..,hlao!*1001 s.1Il-,1I1 3.IE+OI 
bio(2~8~bayl)phlhal". .7.4Il~06 3.51>+01 
",4'-DIE 1.!lE-1i6 3;SIl'+03 
AlutlliBum 12E-OI Uff.02 
Anen~ VIl-llS S.IIE-OI 
a.iam .i;:E-1l4 2:re4-02 
Cad~~gl'ltl ifE-{;S 21E:"01 
Chlo!lrlllm i.1P .. ()4 i:~!l+03 
C~' 5.5E:'05 Lii:\,>oz 
IroQ' 4./iB-OZ 

<~ , 

Lead 3.3B-04 2.sE+OO 
0' Ma-opDese 9.8E-04 l.4B+OZ 

Niokcl 4.2E-OS l.<\"i+OZ 
Selenium 1.9E-05 2.i2-ot 
Vanadium l.lE-04 8Aii+oo 
Zinc 1.04E-03 2.11>+02 

SUMMARY HAZARD INDEX 

Great homed owl 
HO , POE R'lV HO 
3.1l\l-10 l.lE-07 
9.tE~1O 12E-07 
I.E-08 l.lE-06 
12E-09 9.1IE-06 
I./iB-13 8.m-07 
I.!E-08 9.1Il-07 3.IE+OO 3.2E-07 
2.lE-07 l.E':'OS 
S.4Il-l0 l.lE-OS S.IIE-ot Z.lE-08 
2.1Il-04 2.IE-OJ 
3.!E-OS 3.IIE-OS 1.1E+OO 3.IIE-05 
3.2E-06 l.lE-03 : 

4./iB-07 1.1Il-05 UE+01 1.1Il-06 
7.1Il-08 UiB-04 2.1E+0z 9.lE-07 
5.5E-07 9.E-OS 2.lE+OO HE-05 

7.IIE-OZ 
l.E-04 9.E-05 5.IE+OI 1.9E-06 
7.1E-06 7.1IE-02 
2.tE-07 7.lE-05 
9.78-05 S.tE-04 6JE-OI 9.4E-04 
I.E-OS 1.18-03 I.IE+OI 1.5E-04 
7.00-06 7.18-05 

• 

5.7E 04 I 1.2E-03 
POE "" Pcimtial Dietary Ezpc»urc (m&tt.cBW/day) HQ = Haz ... d Quotient (calculated by dividing PDE by R 1 
R1V - R.Ii:rcn .. Tarioily Value (m8JI:8BW,&y) = 10_ reported LOAEL for cl~ re"'ted opec;". 
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