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WORK PLAN ADDENDUM FOR SWMU 9 (PESTICIDE CONTROL AREA) 

Introduction . 

This document has been prepared as an addendum to the Work Plan for Risk Assessment at SWMUs 4. 

5. 9. and 10 Naval Surface Warfare Center Crane. Indiana. Tetra Tech NUS. August 2000). The Work 

Plan was reviewed and approved by USEPA Region 5 in October 2000. 

Fieldwor1<. for SWMU 9 was conducted in 2001. Figure 1 shows the sampling locations immediately north 

of Building 150 where nine borings and three ground water monitoring wells were installed during this 

fieldwork and previous field activities. The RFI Report (final version) describing the results of this 

investigation was prepared in December 2004. During a subsequent Navy review of the Corrective 

Measures Study (CMS) being prepared as part of anolher project. a data gap was identified for the work 

conducted at the former Building 55. which is localed within SWMU 9. Building 55 is one of three areas of 

concern within SWMU 9. It is now believed thallhe acluallocation of the former Building 55 is greater 

than 200 feet south of the original Building 55 sampling locations. Building 55 was originally used for the 

management of pesticides but was demolished and, other than a concrete slab, there is no physical 

evidence of the former building. Prior to the field investigation of this SWMU, the location of former 

Building 55 was thought to be located immediately north of Building 150. It has recently been determined 

that the actual location of this building was further to the south and within the footprint of Building .2454. 

In order to confirm the actual location of the former Building 55, the Base Historian (Mr. John Allen) was 

interviewed in December 2004. He provided the following observations. "Building 55 was used as the 

Pest Control Shop. II was located in the northwest corner of Building 2454 toward, the boiler house 

(Building 150). Building 2189 (located north of Building 150) was used as a carpenter shop - in tact he 

wor1<.ed there. At that time, the lead pest controller was Mr. Walter Berry and Mr. Dale Bledsoe was his 

assistant. They worked in a small area in Building 55. Mr. Allen called Mr. Bledsoe who said they moved 

into Building 55 in early 1952. Pest Control then moved into Building'2189 in late 1957 to early 1958. 

After they moved out, Building 55 was used for equipment storage and hose drying." Neither of .them 

knew when Building 55 was torn down. FollOwing this interview, Mr. Tom Brent (Crane Environmental Site 

Manager) went to the Building 55 area and observed that the former Building 55 was currently being used 

as for forklift training and crane testing. The only structure remaining on site is the Building 150 boiler 

house. No remaining structure of Building 2454 exists now. However, the pad for Building 55 is evident, 

albeit crumbling. 

Proposed Field Activities 
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In order to fill data gaps from the previous sampling at SWMU 9 and to meet the objectives as described 

in the Work Plan, additional sampling and analysis is required. These activities will include sampling and 

analysis of surface and subsurface soils, perched water, ground water, and surface water and sediment. 

The following sections describe the details of this sampling and analysis. A summary of the objectives of 

the proposed sampling plan is described in Table 1. All previous and proposed borings, ground water 

. monitoring wells. and surface water and sediment locations are shown on Figure 1. It should be noted 

that field activities, including methods of sample collection and analysis, will be conducted as described in 

the approved Work Plan (TtNUS, August 2000). 

Objective- to evaluate contaminant concentrations at varying depths at the former location of Building 55 

and along migration pathways. Proposed soil depths for sample collection reflect the exposure pathways 

for the identified receptors. 

hi order for the staled objectives for these locations to be achieved it will be necessary to collect additional 

samples as follows. 

095B12 - North edge Building 2454 (former Building 55) - Collect samples at three depths (0 to 2 feet. 2 -

4 feet (or at a depth based on PIO readings, visual staining, or field judgment). and just above the water 

table- assumed to be 10 to 15 feet bgs). 

09SB13 - East edge Building 2454 (former Building 55) - Collect samples at three depths (0 to 2 feet, 2 -. 
4 feet (or at a depth based on PIO readings. visual staining, or field judgment). and just above the water 

table- assumed to be 10 to 15 feet bgs), 

095B 14 - South edge Building 2454 (former Building 55) - CoHeet samples at Ihree depths (0 to 2 feet. 2 -

4 feet (or at a depth based on PID readings, visual staining, or field judgment), and just above the water 

table- assumed to be 10 to 15 feet bgs). 

098B15 - West edge Building 2454 (former Building 55) - Collect samples at three depths (0 to 2 feet. 2 -

4 feet (or at a depth based on PIO readings. visual staining, or field judgment), and just above the waler 

table- assumed to be 1010 15 feet bgs). 

09SB16 - Within the former floor or within the former footprint of Building 55 - Collect samples at three 

depths (0 to 2 feet, 2 - 4 feet (or at a depth based on PIO readings, visual staining, or field judgment). and 

just above the water table- assumed to be 10 to 15 feet bgs). 
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09SB17 - Within the former floor or within the former footprint of Building 55 - Collect samples at three 

depths (0 to 2 feet, 2 - 4 feet (or at a depth based on PIO readings, visual staining. or field judgment), and 

just above the water table- assumed to be 10 to 15 feet bgs). 

09TW01 - Perched water sample trom one of the above~listed soil boring, if encountered - Collect one 

s,ample. 

This is a total of 19 samples (18 soils and 1 water), all of which will be collected via a OPT sampling 

device. It should be noted that in the event bedrock is encountered before reaching 15 feet bgs, three soil 

samples will still be collected. The depths of sampling will adhere to the above-listed plan it possible or 

will be determined in the field based on PlD readings, visual staining, or field judgment 

Groundwater 

Objective - Evaluate groundwater at a location immediately upgradient of the former location of Building 

55. Evaluate downgradient groundwater quality at locations potentially affected by site activities at the 

former location of Building 55. 

The previously established objectives of the groundwater investigation (Le., to establish groundwater 

quality immediately upgradient of the former location of Building 55 (09T05) and to evaluate downgradient 

groundwater quality at locations potentially affected by site activities at the location of former Building 55 

(09T03 and 09T04) have not been achieved. Well 09T05 is not immediately upgradient of the actual 

location of tormer Building 55. Wells 09T03 and 09T04 are actually upgradient ot the actual tormer 

location of Building 55. Even though the stated objectives have not been achieved, resuns of ground 

water data within this general area indicate there is no evidence to suggest that pesticides have 

'contaminated soils or ground water within the area of former Building 55. Nonetheless, to confirm this, 

two temporary ground water monitoring wells will be installed. A water sample will be collected trom either 

a perched zone or the water table. This is assuming that water will be encountered prior to hitting 

bedrock. If bedrock is encountered prior to water, a water sample will not be collected. It laboratory 

results ot soil or perched water indicate the presence of pesticides, two permanent ground water 

monitoring wells will be installed during a future phase of field work. The following provides further 

support to this rationale. 

Upgradient Well: Pesticides are not naturally occurring and were detected in only one groundwater sample 

collected over 1000 feet to the north of Building 55 during the RFI sampling. It can be assumed pesticides 

are not present in the upgradient ground water. Therefore it is not necessary to have an upgradient well 

above the actual former location of Building 55. 
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Oowngradient Wells: As a class of compounds pesticides are not very mobile in soils. Pesticides would 

have to pass through the soil column in order to contaminate groundwater. If soils do not have peslicides. 

or if pesticides are only present in the surface soils and not in deeper layers, it would be reasonable to 

assume that ground water could not have been contaminated with pesticides. The decision to install 

permanent ground water monitoring well(s) will therefore be based on whether pesticides (and other 

compounds) are present in soil and at which depths. Collection/analysis of perched water samples will 

also provide useful information. A deliberate attempt will be made to collect up to three perched water 

(or ground water if encountered) samples via OPT. 

Additionally, some specific information is available regarding the types of pesticides stored at Building 55. 

Pesticides and herbicides stored at Building 55 included, but were not limited to, 2,4-0, 2,4.5-T, silvex (a 

mixture of 2,4-0 and 2.4-T), fenac, monuron, ureabor, carbaryl, chlordane, DDT, diazinon, dieldrin, 

lindane, malathion, and pyrethrum. In addition to the chemicals stored and used at Building 55, the 

pesticide krovar (a mixture of duron and bromac) was added to the chemical inventory when pesticide 

control operations were moved from Building 55 to Building 2189. 

Generally speaking, most pesticides are relatively immobile in soil and are preferentially bound to soil, 

particularly soils with a high organic content. The partilion coefficient for organic carbon. or Koc (in liters 

per kilogram [UkgD ;s defined as the ratio of the amount of chemical adsorbed per unit weight of organic 

carbon in the soil to the concentration of the chemical in solulion in equilibrium. This parameter (Koc) is 

one indicator of chemical mobility. As a general rule, pesticides are not subject to groundwater transport 

to the same extent as volatile organic compounds. The majority of compounds previously stored at 

Building 55 have published Koc values. Most have reported Koc values greater than 2,000 Ukg and, 

thus, by at least one reference, would be described as relatively immobile in the soil matrix. Two of the 

chemicals (2,4-0 and lindane) have Kocs between 150 and 2000 lIkg and, thus, would be described as 

having intermediate to low mobility in the soil matrix. Based on the results of previous laboratory analysis 

of groundwater at SWMU 9 which indicated that only dieldrin was found at a low concentration (0.03ug/l) 

in only one well (09T01- located east of Building 2189 which is over 1000 feet north of Building 55), it is 

unlikely that the pesticides/herbicides are a groundwater problem. The Koc reported for dieldrin in at least 

one reference (10,700 Ukg) Indicates that dieldrin is a relatively immobile chemical. 

} 

Surface Water I Sediment 

Objective- Evaluate surface water / sediment quality at a location affected by site activities 
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The previously stated objectives have not been achieved for Bu~ding 55 activities. The previous sample 

collected (09SW/SD05) is upstream of the locations which could have been impacted by runoff from 

Building 55 activities. It is therefore necessary to collect the follo~ing additional sample. 

09SWSOO6 - Surface water and sediment sample(s) downstream of Building 55 - Collect sediment grab 

sample at a depth of 0-6" bgs. 

Laboratory Analyses 

Analytical results are available from previous investigations conducted at SWMU 9 including the results of 

the 2004 RFI Report. As part of the RFI, all ground water samples were analyzed for Appendix IX VOCs, 

Appendix IX SVOCs. Appendix ix pesticides, Appendix IX PCBs, Appendix IX herbicides, total TAL 

metals (plus tin), and cyanide. Based on the results of thi.s analytical information and the historical 

operations conducted at SWMU 9, the Navy and the USEPA Region 5 have agreed that only pesticides 

and PCBs will be analyzed for all proposed media in the proposed data gap investigation for Building 55. 

Additionally. miscellaneous parameters will be analyzed including total organic carbon (TOC); pH; and 

cation exchange capacity (CEC). 

The primary objective of the proposed field investigation is to collect field and laboratory data needed to 

evaluate the potential risks for those human health and ecological receptors identified in the CMS. Table 

1 summarizes the proposed sampling and analysiS for SWMU 9, the Pesticide Control Area, includin.g 

overall objectives and sampling rationale for the selection of a particular sampling point. Sampling and 

analysis will be conducted as described in Section 7.5:2 of the Work Plan (TtNUS, August 2000). 

- 6-



TYPE OF PROGRAM' SAMPLING 
OBJECTIVE 

Type: RCAA AI51( Assessment to 
!u~11I rP.quiremant5 01 RCRA Pnrl B 
permit. . 

Objechves: Detefmine human hooJtn 

and ecological risks lor potential 
receptors e~pO$ell 10 sHe media 
tJnder ellrrenl anO future land usc. 

Determine if mere has Deen a 
release 01 nazardOtJ$ consb:uenls 
to SWMU soil ana grounCwa:et or 

!ctt.SWMU surlace ~ ... a:er and sedirr.~nl. 

MEDIUM 

ISUrfllce/SUDSUrfaCe $oil 

• 

, 
Surface Warp-rISe-cllmen!"" 

Grourx1Wat~I!" 

I 

PARAMETER TYPE 

jFleid . 

I(SoI" Glo,md W"" ,,'" So"", W".,) 

L 
ILaboratOry 

I
(Soil, Ground Waler, Surfac~ Waler, and 
Sedlmonll 

I 

I 
SAMPLE COLLECnON TECHNlaUe 

I
Grab surtace soil sample; Speclfic 
collectIOn te~nmque ider:til190 in 

I
FSP, SeCI\Ofl 2.4.2.1 of the Work P~an 

(llN.US, August 2000). 

'IGrab subsurface soil sample; specifiC 
collection loKhnique Idenlifieo in 
FSP, Sec:lon2.4.2 3 01 tlie Wo:;" Ptan 

{lINUS.l"l.lgust20001. 

IGrab sample; specIfic col!e<:tion technique 

/

idenlilied In the fSP, Section 2.4.3 
(sut1ace wafer) and 2.4 4 (sediment) 01 
the Work Ptan (TINUS. Augusl2000 

Grab sample; specific collection 
techniQue idenliffOd In FSP, 

SeCTion 2.4,1 of the Woril. Plan 
(TINUS, Augus: 2000,. 

AAARs AOpilcatlle, Relevant. allCl Approorl<'lte Raquiloments 

CEC Calion E;o:change CapaCity 
~SP Field Sampling Plan 
QAPP Duality Assurance Project Ptan 

----------

TARGET CONSTITUENTSt' ){11 

IDISSOlved Q:c.ygen 
Oxidation ReoucllOn Potential 
pH 
ISp&ci~jC ConducU""'Y 

I
Temoerfl'urc 
Turbidl!'" 
PIO Fleaoir'l~m 

1''''''''''''' I> P""c~e"PC8, 

I 
CEC,7j" 

pH" 
TOC!"'·) 

09S"'B"'12"Ih""O=-o-:i9~",~;;:MS:;,P,;~,E;:5 LOCATION 

O9S816 and 095S17 

09SWlSD06 

091WOt 

09r06 and 09107 

PCEs PoLycn~inated brp.'lenyls 
PfD Prtotoiol1iza(lon cietector 

TBCs To 90 Considered Vnlues 

TABLE 1 

SUMMARV OF OBJECTIVES/PROPOSED SAMPLING 
SWMU 9· PESTICIDE CONTROL I R-1S0 TANK AREA 

NSWC CRANE, INDIANA 

OVERALL OBJECTIVC!iFiiIi SAMPUNG PROGRAM 

1 OBJECTIVE FOR A.NAL VSIS LIMIT OF DETECTION 

I
EV8IUaI& generlll water qUIl~I'/oij. 

Delermine il well water is equivalen! 

Ito tormallon YI'at91 (i.e., statl'~ty). 

To determine Ire appropriale subsur1ace 

Is_oil mlerval (PIO readlngl 

ITO obTam a represemative presentation of the nature 
llnd c:uar:hty of conshtueol$ that were released to 

Imt!dra by oast operational aCINItles. 

I 

I 

lAs Der selected Ilelel ins:rumentation. 1~5trumanlalLon 
wul De ca~btaled accon:lmg 10 lne manutacturer's 

,man"8Ls 

Reporting tlmlflOw enougl1to meet federallSI<lle 
. a.AARslTBCs and evakJate adverse human heallh 
and environmentallmoaclS 

Evaluate soil and/or sediment conditIons. lAS per chosen laboratory mel hods. 

I 
SPECtRe OBJEcnYES FOR SAMPUNG tOeA noNS 

SAa.1PLtNG POIN~ 
COMMENT 

Tl"1roo locatIOns surrounding Buildlf"IQ 2454 ana 1 location ..... est of Building 2454 wt-erC ground surface slopes 
towaros an unnamed tributary. SnmpleS coll9ctod al ground s"rface (0 to 2 Jeet tigsj ana al two d~reta depths trom 

2 to 15 feel (interval based on PID readingsi'°l. Threo samp~s per bealion for a total ot 12 samp!es. 
Two Iocalions Wllnin Ihe (Iormer) f'oor 01 withir, the lormer loot'lII!'l1 of BUIlding S5 (biased toward cracked areas 
ofcanc;ete). 

/Throe samples per locatIOn fer a total 016 samples. 

Location in urtnamed !;ibulary soutnwesl 01 Building 2454. 

PerChed water it enCOuntered. 

Inslall and sampta tv.ro new lemporary monitoring \"'I'CnS west and soutnwest 01 Building 2454. 

TOC TOtal Organic Carbon 

VOCs VolaTIle Organic Compounds 

The ~st ot soecitlc chemicals iflCluded as tnrgel constiluents is identIfied in It'C" OAPP, Section 1.0, Table j.t 01 the WOIk P'an [TINUS, AuguSI2000). CoosMuents to be analyzed for aU samples •. aU malrices collected, unless othe"",ise noted. 

EVALUATIONS TO BE PERFORMED 

Qua~lallvely us.eCl to evaluate ganefal water quality. 

Comoorison 01 COrlSmuenls lound in site media to r,st.;·baSf;}o screening :;flter'<l to datil/mine 
if lnese media Ylere affect~d by past site Ilctivilies . 

Comparison at inorganiC S,le soil data 10 estabhsned Basewide b<'lck.ground !evels !Ol 

jsimilar SO!ltypes 

l
esltmale human he-aim risks, as outllMO 1:1 Section 10.0. F'9ure 'O·~ cI t:--.e Work Plan 
(TtNUS, AugusI2000). 

Estimate ecological nSKS, as out~ned in Section 11.0, Figure 11.1 of lr"Ie WOIIo. Plan 
(TINUS, August 2000). 

FOI soil. evaluate tho ootentiai tor contaminant migrahon from the S!le and the potenllul 

for risks outside the S1t8 boundaoes For sedIment. 10 tie useo to assesS pOTential r151<S 

tor ecoloqical receptorS 

OBJEcnVE OF LOCATION 
Evaluate contammant CQ(1Centralions a\ varyir>g depths at OuiJding 2454 lind along 
migratlon path·...-ays So,t depthS fef!oct the e:o;p06ure pam-"3yS to( tho identltiea potontial 

racep:Ots. 
Evaiuate contaminant concen:ratlons at varying depthS in the general viCinity 01 the A·150 
Tank area. Soil dePths refloc\ the e~posure palhways fot \t1e ioemlhea potenl;al,eceotOfs. 

Evaluate contaminant concentrations al varylng dePlhs at Buildmg 245<1 and alOng 
migration path"",ays. Sol\ depths ralleet the aJposcre pathways for me identlrled 

rQceOINS. 

Evaluilte SUrrdce watef!soolmE'1"1\ quality alllloc<'lion immediately downstream 0\ the slle 

Evaluate orOUnd water Qua~tv at a locatIOn immediatoly downcr3d'en! 01 Building 2454. 

Evaluate ground water QualiTy at lOCallOns aHecteo bV Slle aClil/ilies dOWl'lQ1adiem 01 

Buildlfiq 2454. 

Evaluate ground wat,,!r quality al a location immediately uogradient of Building 2454 

VOCs. SVOCs, nerbicides, inorgan;cs. cyaniae, and tin "'9re nol tncludeo in Ihe list 01 target cortSllluents tor this SIte sirocelhesa CMrn.calS halle (lOt been detected during :--Jtstcllcal sIte invesIlgaHons . .Assccialed S<'Imp!e Quant.lallon limits tor the nistollcal d313 were less than human t"leanh and ecolog!cal criteria, inchcatlog mat II tnese enemicals 

Wf!le preSertl at CQncontralions 0: po~entJal concern they would havo bEen detecteD at the Site during hls:orical investigBtlons. 

3 Soil samples only ..... i!! be mor:llorl.ld ' .... im ar. PID. The oUter ;dentilied lieiO parameters win be collected lor grouno water and surtaee water. 

Anatyzod by held teSIS, 
Two lemporary wells wtll be installed on'V II soil 0, perched waler sample laooratory results indicate ton:amlnaHon. 

Analvses 10 be Derformeo on 30 percent 01 the soil samples COI'ected. 
TOC' analySes WIll be condUCted lor aU s!WIt!leN samplas 
Proposed sampling lOCations are Idenulied on FrgUio 7·8 (It thO.WorkPlan (TtNUS, AuguSI2000). 

10 It ground water is encountered pnOt to 15 leel b9s. a scil sample 'M~ b& collected trom a depth above the water table. 
11 0\,910:he inlermltter.t !lew. surface ~":.'Iter may ret De available at all s.1mpfa locations. . 
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LEGEND 

S Existing Monitoring Well 

• Proposnd Temporary Wall 

• Boring 
• PrepaRed BorIng 
.. Surface WalorlSedimont locaiiOlI 

.. Pwposed SurfltC8 WatarlSedimflnt Location 

N Cross Section l.ocaOOn 

CJ ~~~~impte Boundary) -BuIlding 
Manhotu 

UtiUtyPoie 
0 C;I!ch BasIn 

T~ 

/V fotelt DOlInaary 
Wotlllndl 
Stream 

[ntermiUen! Stroam 

/V Railroaa 

/V Road 

PROPOSED SAMPlE LOCATIONS 
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