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1. INTRODUCTION

iI.l PURPOSE AND SCOPE

Science Applications International Caorporation (SAIC) is conducting a Site Investigation
(8Iyat Fort McClellan, Alabama wo determne the presence and nasure of poiential environmental
contamination at 17 sites wdennfied by the U5, Army Toxic and Hazardous Materals Agency
{UUISATHAMA). The work 10 be conducted at Fort MceClellan will be completed at the request
of USATHAMA pursuant 1o Coatract DAAAILS 91-D 0017, Task Order 1.

This 51 Sampling and Analysis Plan {(SAP) will be implemented at the sites wdentificd Lo
SAIC by USATHAMKA. The 17 sites were selected for imihal invesligation as @ resuft of the
findings of a 1989 5] Keport submitted to the U5, Environmental Protection Ageney (EPA)
Repion IV by Fort McClellan., The sites were presented 1o 175, 11PA Region IV and the State
of Alabama during a January 1991 mecting. The sites Lo be Investigated are summarized In

Tahle 1-1,

ST activities will follow site-specific plans that include tiexd sampling and laboratory
chermical analyses conducted using specitic guality assurance/quality control QA QC) and health
and satety requirements. QASQC and Health and Safety requirements tor the Fort McCleblan
STare detarled i supplemental plans (SATC 991a,b) to this SAP. Specific objectives of the $1
include identification of the presence and magnilude of environmenzal contaminaton a 17
identified sites at Fort McClellan. Delincation of the areal extent of detected contamination and
grologic/hydrogealogic characterization of the sites are not objectives of the 810 Sampling and
imvestigative activities at Fort McClellan wili be conduied by SAKC in coniunction with the
U5 Army Techmcal Escort Unit operating out of the Aberdeen Proving Ground, Marvland.
Contractors providing services in support of the Fart McClellan 81 will be required 1o conform
to the protacols identified in the project Sampling and Analyvsis. Quality Assurance, and Health

and Safety Plans,

The information gathered during this investigation will crable the ST team to determine

the presence or absence of contamination at the dentificd sites and evaluate ke need for further

1-1



Table 1-1. Sites to be Investigated Under SI Program
Forl McClellan, Alabama

Site

Localiun

Detection and Idertificalion Area

Area T-4 Riological Stimulant Test Area

Atca 'I'-5 Toxic Hazards Detection and Decontamination Training Arca
Area T-6 Agent Decontamination Training Arey

Area T-24A Chemical Munitions Disposal Training Arca
Area T-31 Technical Escort Reaction Area

Area T-38 Technical Escort Reaction Area

Old Toxic Traiming Area

Range [ Agent Shell Tappine Ares

Range I Agent Training Arca

Range K Agent Training Area

Range L (Lima Poudy Chemical Munitions Disposal Arca

Old Water Hole

Main Post
Main Post
Main 1'ost
Main Pogt
Main Post
Maimn Poyt
Main Post
Main Post
Pzlham Range
Pelham Range
Pelham Range
Pelham Range

Pelham Range

113 Spill/Burial Sites Main Post/Pelham Range

Former Landfill # |
Former Landfill # 2

Former Landill # 3

blain Post
Main Post

Main Post




investization. Descriptions of all dala quality objectives (D0s} and procedures ussociated with
sample  collection,  laboratory  analysis,  sample cusiody,  matia]l  and  continuing
mstrument/egquipment calibration, and internal quality assurance {(2A) checks, applicable to this
project are contained within this document. Additional information can be found in the project
QAP (SAIC 1991a).  This 51 will be conducted according to the 1987 DSATHAMA
Gentechnical Requirements for Drilfing, Monitoring Wells, Daig Acegeisizion, and Repors. and
using puidance from the 1986 Region IV U.S. Environmental Protection Agency {EPA)
Engineening Support Branch document Sranderd Operating Procedures (SOPs, and Cualiny
Assurgnce Manual, the 1990 USATHAMA Oualiry Assuronce Programr for environmnienta]

sample collection and analysis,

As the contractor for the $1 at Fort MeClellan. Science Applications Enernational
Corporation {SAIC) has the responsibility for establishing DOOs znd the corresponding QA
standards by which the sampling and analysis effort will be conducted, and ensuring that these

standards are met by all participants.

1-3



1. PROJECT DESCRIPTION

2.1 POST DESCRIPTION

Trort McClellan is located in northeastern Atabama near the city of Anniston in Calioun
Couaty, as shown in Figure 2-1. The Post is approximately 60 miles northeast of Birmingha:m
and approjimately 75 miles northwest of Auburn, Alabama.  Two major muricipalities are
located in the immediate vicinity of Fort MeCiellan:  Anniston adjoins the matn post v the
south and east, and the town of Gadsden lics 28 miles to the north, The Maorrsville Maneuver
Artea, of Pelham Range, is Jocated approximately S miles due wes: of the main postand adjoins
the Anniston Army Depol. Petham Range is bordered on the east by 7.5, Highway 43t Fort
McClellan 15 under the jurisdiction of the U.8. Army Training and Doctring Command
(TRADOC). The post houses three major organizations  U.S. Army Military Police School
{AMPS). U5, Army Chemical School (AMCLS), and Training Center (under the direction of

the Training Brigade) -- in addition 10 other m@ior support unils and tenants.
& Brig ] pp

2.2 PROCESS AND WASTE DISPOSAL HISTORY

Historical inforination regarding the activities conducted at the sites to he mvestigated
under the ST program i3 taken from Weston {1990} and Environmental Seience and Engineering
(1984). The available information is summarized in Table 2-1. The localions of the 81 sites arc

shown in Figures 2-2 and 2-3,

The chemical and biological agent training sites under nvestigation during the ST were
formerly wsed for the traiting of personmel in various facets of chemical and tiological warfare
decontamination. detection, and munitionsfapent disposal., Training oceurred ar various fimes
between the early 1930 and 1973, Operations cceureing on the sites involved various agents,
some of which may or may not have been used on the indvidua! sites,  The agents included
Mustard (HI), the nerve agents ¥X and GB (Sarind, and the niological simulants BG and SM.
The predominant agent thought to have been usad a1t Fort MeClellan was HID. Onc IINpOTtant
property of HD is thal it readily undergoes hydrolysis w form thindiglyeol, a fairly nontoxic
compound,  The HD may also polvmerize on its surface in aqueous situations to Form a

protective insoluble coat. thus inhibiting further bydrolysis.

'3_]



TORT McOI F1LAMN, ANNISTON
]

BIRMINGHAM ®

ak

Figure 2-1 Location of Fort McClellan: Anniston, Alabama
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Figure 2-2. Site Locations: Main Post
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Based on the hydrolyvsis characteristios of the corm:sounds, Weston (19%) concluded that
the only toxic compounds with potemtiat to persist in eroundwatsr arc divinyl sultide (DWVS),
mustard sultoxide (HO), DES. (bis[2-diisepropylaminoetayl]). znd S-(diisopropylaminoethyl)
methylphosphonothioate {DESMP). Divinyl sulfide is forined from the 2lksline hydrolysis of
HD with DS-2, and HO (s Tormed from the oxidation of HD with ST DESMP s formed from
the hyvdrolysis of VX Although the porential exists far these compounds 10 be present in
groundwater, 1t is unlikely that they will be detecred due to the limited quantities of agents used

and subsequently decontaminated during tramicg exervises,

Waste disposal activities were conducted at Former Landfills #1 o #3 a1 vanous tmnes
between approxtmately 1945 w0 1973, Fhe landiilis were reportedly utitized for the disposal of

mumicipal wastes and construclion-type debris.

2.3 PROJECT OBJECTIVES AND INTENDED DATA USAGES

The primary objective of the S[ is to determine the presence, 1ype, and concentration of
contaminants potentially occurring at the sites under nwvestipation. Based on the data obiined
torm each site, the site wili ¢ither he eliminated from further study or will be recommended for
inclusion in the Remedial Invesiigation/Feasibility Stdy (RIFS) process.  Sites in which
contamination is identified will be recommended for further imvestipation {i.e., RI/FS) or for no

further action, i justificd.

To accomplish this goal, dita will be collected during the folivwing activitics:

* Monitoning well instaliatian
* Subsurface soil sampling and analysis
* Sediment and surface water sampling and analvsis

* Groundwater sampling and analysis.

Data obtained from soil samples. surface water, acd sediment samples callected by the
U.S. Army Technical Escort Unit (TEU will be used to confirm the presence of chemical agents

or their breakdown products,  Data obtained from grounéwater samples collected at former

rd
-



Landfills # 1, 2, and 3 will guantitatively determine the presence of contaminants assoctated with

the landiill contents,

2.4 TARGET COMPOUNDS

Target compound and eicment lists have been prepared based on the tvpe of activities
comducted or the contaminants suspected at each site. Table 2-2 summarizes the target

compounds for each site.

2.5 DATA QUALLTY OBJECTIVES

OGS are guahitative {le., comparanility and completeness) and guantitabive (1.e.,
accuracy, pregision, and completeness) and defing the quality of da reguired o suppon all
decisions made during the 81 activilies at cach site. The DOOs determined for eazh 51 site were
developed followmy the puidelines presented in the 1987 EPA docement Dara Qualiny Obfectives
Sfor Remedial Response Activitiey, Office of Solid Waste and BEmergency Response (OSWER)
Dircctive 933550.7B, in addition to the USATHAMA document Quality Assurance Program.
LUSATHAMA PAM [1-41, Junuary 1920, All environmerntal samples and associated QO
samples will be collected and anaiyzod wsing methods and QU procedurss commensurate with
the 1990 USATHAMA QA Program. During the course ol this 81, all activities and analyses
will be conducted using standard procedires so that known and acceplable levels of precision,
accuracy, representaliveness, completeness, and comparability (PARCC) are docurmented. All
results will be produced using established methodology and SOPs, and will be reproducible at

all levels, DQOs for the 5T are wentified tn Secnom 3,001,



o ADAIN IO oy - I ) £l 14 (e ] smuang
,f...._mﬁ__.:....,. P sipdd waopysay uadr quade 13RA B3y 1 (Pusi ] BLLL] ] wauey
RN sl sapEpauns sapea S Y Slannpesy 11
) ¢l . »3118 [esuckagps ey 1t
fn__,n.u.mm_ U spenpreed waapyrany E.u._.,.{.._ By [ i N I BRIY EOTEM]ND pe sl osyag)
..J._.J._._?d.:._ i PRI ATy (L auady T . 01 [ oadumy
o usopyraLg Jusdy pur undy [y b O | ey
B Shonpoad Wnopieay Jusdy pue | gy :_,.“::ﬂ_.._w I - % ) N Y ...._mﬂ._.,.:..“_.
...wwm..w:ﬂs..a Warda[r{isin qHaiyy e quedyy [1uatg ) ¥ L wrY SUIDITL] AN ]
ALl nmopyran] ErEy par uady [1Lg I G ME- | Y
- o kg AMIng g 10-L wARY
Snpaid ey jusdy poe quady LATRI TR EFIN il
) Shmpodu it sy RSy pue | Jundy .:u_:_ﬁ_.._w...::w.. G . v ) WL B2y
S0P W Qg Y Py uedy [5G 9 - v 0 | T
B snxnpand wwopryenig pady p .H...mx... :_E:.F_u...ﬁ._.__:w.. 0l n g-] ey
slanpadd wmopyenag juedy pue guaiy nog il I b L CaRy
sapdneg FEAHIN TN
SLA)SIELE{ {BDI)A|BUY RIpARy 0 Tagunp ang LM 07

[ V(2173914 1y Juy sasd|roy jadae ],

T AYRL

L4k



e aaed a0 W LD TSNS TWIphres tsnalsad vy

.:f.,_.__n._T.,_.H pra ol Pl L= e | Ll ] 1) LR _.E::_:x_ PUT TR Z U HOIE O N H 5Rs, 1ms
Wi s 2ok e uped Ayaane g spnsue s mpaoud wwopsrag {190 Ay a|pAagaa]eunom g paapsa- s ]-o -5 pem meigooagdienpdpSyaae sy,

TaL
AL U T e LY S 1] 2euugdsoqdidyien jddendosnp poe aucydsogd ] Syime pdymeep pue S0z ] ) 3090 molea o g g (LY ) ear
suedauyd Ay puk (g 1410 pezr ciooydsoyd) g o pAdoadesn apopmon spnpead wasopryensg (s Dpapdgeau- | pes anpon ) poosgdsond 2y et go

RO AUIND BATIEMTOTAY WY HL Y S P ] pie Al g Capraog s | Aylawpausgloa g -d
oo s AN AN Lo a-d 77 a0 IUENE UolEIENTAY WYLV ) juodFipong apopom sponpon] wsaopaeag [2pans]yisota)y=Fien e ()

ALY AN 3 (%] I....-“..."_._q.._._"—._. ”_._z.u__.u_,f_..

gaataden ok 'osponpedd wsopyrady uade [ ERENTISN ¥ ILERES B
._x.m_“..uL.._. ..u_—.- -.”_.:.".._.m _Iv.-—.-a.‘—._._.}__._.:ux pw.uuu_”_._u._._“”_} _x_.._u.._.nu.—....... .m..:..._.._.._..”._.n-_.. ﬂ_.l_._q..“.u_l_m
Faammopdaa poe  sponpoad wsepsieaay wade e [YEI] i ENT A ORI,
b T P LLi RS R T TT TRR NG P | FETTEERETR e
i Ll A desy pl
Loaanms opmomudngy
_.m.._.ﬂmn_mn_ﬂu pus ...w_u:_.:._h; LG b g ] | HIERIY 1218 4 SITLLLY 111 L VA I RpOET] J2ine ]
EF S P PR sl R I I TR T e T T TR T ETEY JRENEAPULIL LY
gAasisopdes pur fsonposd :.Eﬁx.a.._._m_ e 1A R A PUIOI o i vl | 1 AL S T TN
"G D ANPIMEN FRATROATILS 'Sa[ e s |r1a ]y
T ) sapelures FRG TN
SEMAURIE] [RMIA[PUIY Ry I Tarn ey a5 LRI |

(MO [ DAY 0] Jof sasseny del (77 Aqer,

2-10



3. FIELD INVESTIGATION APPROACH AND PROCEDURFS

This section presents the approach and procedures that wili be followed during the ST at
Fort McClellan, Alabama. The planned tnvestigation and the purpose and logic of each specitic
activity are outlined below. SAIC's Standard Operating Procedures {SOF's) for field activizies
are provided in Appendix A, These procedures are non-program spocific and have oot been
reviewed for compliance with USATHAMA puidelines. USATHAMA or U.S. EPA Rezion 1V

protocols will take precedence over SAICs procedures where conflicts accur.

3.1 SITE INVESTIGATION QOBJECTIVES

Data requirements tfor the ST phase of an Installation Restoralion Program ([RP) project
are less extensive than those necessary for a Remeadial Investigation?Feasibility Study (RIGES)

phase. The objectives of the ST at Fort McClellan requite tha sufficient data be obtained 1o

* Determine the presence and chemical nature of identificd constituents
* Evaluate the potential for contaminant release and migration

» Conduct @ preliminary hazard ranking system (HRS} scoring For remediating
confitmed contamination 4t the site delermimed to have lhe hiphest level of
contamination

¢ Prepare recommendations for broader invesligation activities 1o determing the full
extent of contamination (g.g., RIFS phase}, if necossary

* Evaluate the necessity for immediate response actions.

3.1.1 Data Quality Objectives

Analytical data are required from the Fort McCleilan S1w support site characterization,
harardous constituent characterization, risk assessment, and vvaluation of Immediate responSe
aliernatives. These data use requirements indicate that the minimum appropriate analvtical lovel
s equivalent to EPA data guality objective (DQO) Level 111, Recosnized standards. such as
American Society for Testing acd Materials ¢ ASTM) methods, will be used procedurally where
appropriate.  Specific DQOs for accuracy. precision, comparabilily, representativenass, and

completeness. and specific analytical methods are detiled in the project QAPR.
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3.2 FIELD SAMPLE LOCATIONS

Approximately one week prier o the beginning ot sarmpling activities at Fort McCleltan,
representatives of USATHAMA L EPA Region 1V and SAIC will convene onsite Lo formally

stake sample iocations in the leld,

3.3 GEOPHYSICAL SURYEYS

Magnetometer surveys will be conducted by the LS. Army TEU at the Old Water Hole
and Ranpe L. The geophysical surveys at these sites wili be pianned and conducted by the TEL
to assist in detecting guantitics of disposed metallic munitions and identifying the areal extent
of the site. The ldentification of subsurtace anomalies during these peophysical surveys will aid
in the selection of localiony tor tuture soil sampling or investigalive work that may be porformed
al the sites, The nature and extent of the geophysical surveys o be conducted at these sites will
be fully incorporated into the SAP by addendum. Survey planning, data collection, analysis, and
ceporting for these siles will be conducted by the TEL. Dara and interpretation from the TEU
surveys will be incomorated inte the ST Report. SAIC will plan and conduct a magnctometer
survey over the inferred arca of Former Landfil]l #1. The results and analvsis of the survey will

be incorporated into the S1 report.

3.3.1 Former Landfill #1 - Magnetomerer Sunwey

Seven transects (gure 3-1) will be made across the siie using a portable proton
precession magnetometer system. Magnetometer readings will be abtained at approximately 20
foot intervals along each transect.  The magnetometer will be ar LG&G Mode] G-856AX or
EDA [nstruments OMNI IV "Tie-line" tnstrument or equivalens. Either of these instruments will

provide accuracy on the order of +1 gamma uit.

Prior to mutiating the survey, the transect lines will be estabiished in the ficld and the
operator will remove magnetic objects from his person. Rewdmes will be recorded in the
instruments memory and will be simaltancoosly reconded in g feld notebook. Meusurements
of the total magnetic fickl will be obtained at cach transect interval, Several measurcments will

be obtained at each lacation 1o provide information on measurcment repeatatslity.
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/ Figure 3-1. Magnetometer Transect Locations
” Former Landfill #1
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The survey dala will be plotted for each transeet and a plan view contour map of the data
will be prepared with the survey data posted at cach measurement location. The interpretation
of the resulting data will focus on steep magnetic gradients and anomaliously elevated 1al neld

readings.

3.3.2 Old Water Ilole

The Old Waler Hole 5 eportedly a disposal site located between New MU Sellers
Cemetery and the prisonce of war (POW) camp on Pelban: Range tsee Figure 2-3) Post
personnel reported that a waricty of muritions, includicg chemical agents, may have been
disposed of ar a possible sinkhole. A rectangular, shallow, fopographic  depression
approximatety &5 by 33 feet was located by Fort MeClellan Department of Environmental Health
personnel in the approximate dared between the cometery and the POW camp. An additional
circular depression was iocated near the main depression in this area. Fort MeClelian personnel
indicate that the depression penudically Bills with water, although it was dry during an Octaber
1991 site visit. Several small-caliber bullet shells were found at the site. The U.S. Ammiy TEU
will plan and conduct a magnetometer survey of the area.  Additional sampling 15 not planned

for the site area,

3.3.3 HD Spili/Burial Sites

A number of HD spifls and burial sites {see Fizure 2-2) have been reported on both the
Bain Post and Pelham Range, although the reports are unsubstantiated,  Areas cited as possible

spill locations incluce:

» Near Gth Street and PX Road

o Along the western side of th Avenue on cither side ot Z1st Strect
* Along the castern side of 13th Avenue

* Southeast of the mtersection of [3th Avenue and 23rd Strect

*  Toxic pas ares near the western property tine of Pelbam Range, north of Cane Creek,
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These areas have been paved or otberwise developed and in the bsence of documented evidence
of the reported sites, samplicg is not presently warcanted.  These areas will br re-exemined

when additional decumenation of spills or burals al these sites (s jocawed.

3.4 SHALLOW SOIL AND SEDIMENT SAMPLING

shailow soul and sediment sampling will be conducted 0 provide data on the presence
or absence of contamination ins the surface and shallow subsurfacs soil. Shallow subsurface soil

sampling will be conducted by the 1.8, Army TEU at the following sites:

« Area T-4 {Sne area reworked; unable o locate)
& Area T-5

= Area T-6

* Area T-24A

¢ Area T-31

* Area T 38

* Old Toxic Training Area

* Range K

* Range I

* Range ]l

* Detection and ldentification Area

* Range L.

These sites are sssoctated with the previous wse of chemical or biotogical agents for
training and research purposes or for mueitions disposal. A decontaminased stainlgsy steel hand
avger (3" or 4" diameier) will be wsed by the 'TEU 1o drill borcholes w3 feet below land sur-
face. Thuplicate soil samples will be collected from a homozenized bulk sample at the |-foot and
S-foot depth mtervals. SAIC will assist the TEL wilh sampie packaging, shipping. snd chain-of-
custady protocols. A sample from each interval will be analvred onsite to determine if chemical
agent 1§ present.  Once clearznce of the samples huas been obmined from the TEY and the
samples are declared free of chemical surety material, the rerdining samples will be shipped

from the site to SAKs designated laboratory with all chain-of-custody intact. The sampled
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locations will be marked with a wooden stake painted 1uorescent orange and labeled with the

sample point identification number. Sampling to be conducted a1 tiese sites s deserined below

347 Area T4

Arca T-4 was o Biological Stmulant Test Area located on the Main Post (sce Fioure 2-2).
Records indicate that the 0.25-acre site was used betweer 1963 and 197] for biclomical siimulants
(BG and SM) training. Deccontamination of the agents on the surface soils was performed by
adding 8TB and 135-2. Contamination from HD was not éotected in surtace sl samples
collected m April and July 1973, The area of the furmer site has been extensively re-worked and
no evidence of a former site was observed during an Oclober 1991 site visit by USATHAMA
and SAIC.,  Addinonal sampling will not be condugted ar this site because Lhe biological
simulants arc not persistent and the site has been extensively rearranged such that the origimal

site cannot be located.

3.4.2 Area T-5

Arey T-3 was the Toxic Hazards Delection and Decontamination Training Arca located
between Sunset Hill and Howitzer Hill (see Figure 2-2). The 11 4-acre site was used between
1961 and 1973 to train students in the methods of detecting amd decontaminaling toxic agents
(HD, ¥X. and GB). 'The quantities of agent used in training cxercises ranged trom 20 w0 40
mitlthters per exercise. The training sites were decontaminated by adding TR andsor 1DS-2 and
were checked at the end of cach exereise. In addition to HI. V¥, and GB used during Lraining,
the site may have been the location of a 110-zallon HD spill. Avsiabic evidence indicatos that
the contaminated soil was chemically decomtaminated. removed, and ultimately disposed of at
Range I (Pelham Range). Swficial soll sampies were taken ot the it in December 1972, April
1973, and July 1973 and anaivzed for chemical agents HD, GB. and VX, with a1l resufts beny
below detection bimits.  Survey monuments "C" and "1 were locwed in the field during an
October 1991 site visit. Additional building foundations and an asphalt pad were also found at
this ime.  Four Tocations will be sampled inthe vicinity of Tonmer training exergises at the site.
The selected locations will provide a cross-section of the various agents vsed at the site.
Additionalty, two sedimen: samples will be taken from the icermittent sircambed that crosses

Area T-5. The samole locations are showe: in Figurg 327,
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3.4.3 Area T-6

Area T-6 was an Avent Decoriamination Training Area (aiso referred 10 as Naylor Fieid}
located near the buse of the esstern slope of Howiteer Hill (sew Figure 2-23, The 7.5-acre site
was used until 1973 for training in technigues of decontamingting chemical agents, including
HD. The area reportedly contained cight training siles that comsisted of concrete pacls om which
cquipment was parked, The equipment was contaminated with not more than 20 milliliters of
HID during each excrcise.  Decontarinants ST and DS-2 were used during the excreises.
Random surface soil samples taken at the site in March 1973 revealed no agent cortamination,
and the arca was cleared for surface activity, Several concrete mad striclures and @ smatl metal
hut were located on the heavily wooded site during an Oclober 1991 site visit,  Subsurface
samples will be collected on the downslope side of the concrete pads located it October 1991
Addinonal samples will be collected in and downslope of the metal hut. The sample locations

arc shown in Figure 3-3,

3. 4.4 Area T-244

Arza T-24A ways a Chemical Munitions Disposal Training Area located an the Main Post
south of Holloway Hill (see ligure 2-2). The 1.5-acre site was used coil 1973 for chemical
munitions disposal training with CG, BZ, GB, and HD. Quantties of HD used during each
traiming exercise were approximately 4,46 kilograms. Quantitics of €6, BZ. and GB were 44
milliliters, one M-6 canister, and 740} grams, respectively, per exercise. I'wo square burning,
pits, each 16 feet on a side, were used for (rzining exercises 2nd were enclosed by a fenced arca
measuring 40 by 80 meters. Decontamination of agents on residual soils was conducted with
STB and DS-2. Surface sampling conductad in April ang Tuly 1973 10 the proximity of the pits
wis negatve for the agents, The enclosed site area was heavily overgrown during an October
1991 site visit. A survey marker wis located wizhin lhe erclasure showing the location of a
former burn pit. "Two Bi-ram mortar shells were 2so discovered at the site in Octaber 1997,
Subsurface samples will be collected at this site in the vicinity ol the burn pits, A sediment
sample will be coflected from the intersection of the two nlermittent creekbeds northeast of the

site. The locations of the sample points are shown in Figure 3-4.
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345 Area T-3¢

Area T-31 {Technical Escort Reuction Atea) was g toxo hazard training area located an the
Main Post (see Tigere 2-2) near Range 31, The 3.4-acre site wes used batween 1937 and 1969 for
traiming with GB and HD in quantitics of 20 to 40 millilters, Ares T 31 Ai80 wus used o store
undetermined types of chemical ugents and several spills were reported W have oceurted ansite
from these stored materials. Several concrete pads and structures wers located during an October
1991 stte visit. Sampling at the site will be conducted in the vicinity of a concrere decontamination
pad and in a drainage culvert. A surface water and sediment sarnple wiil he collected from Cave

Creek nedr its point of egress tram the site arca. 'The sampie locations are shown in Figure 3-5.

3.4.6 Areq T-38

Area T-38 (Technical 1iscort Reaction Area) 1s wcated on the Main Post west of Reservoir
Hill ishown in Fipure 2-23, The fi-acre site was used bevween 1961 and 1972 for training escort
personnel in lechniques of climinating toxic kazards caused by m:shaps to chemical munitions
during transport. The area was also used tor storage of toxie agents and munitions, in¢luding GB,
VX, and HD. In addition, unspecified deconaminants (likely STE and D8-2) were stored on at
least two sites and were used tor demonsimation purposes.  Lxwensive decortaminabion was
conducted on this site for reponed spills and contaminated Iraning wics,  Residual surface
contamination with HD was reported in January 1973 Subsequent sampling in March 1973
mdicated that Area T-38 was [ree from surfuce contamination. A concrote decontamination pac
ways located in the field during ar October 1990 siie visie, 1n adciton, there s an unconfirmed
report of the burial of a drum of agent in ke southern portion of the sile {location not specified),
Sampling at site T-38 will be conducted downslope of a conerere decontamination pad at the site,
Additional samples will be collected in the area of the former drue burial onceg the location is

determined. The sample locations o site T 38 zre shows i Figure 3-6.

3.4.7 Ol Toxic Training Areq

The Old Toxic Training Area is located within a foneed arcu on the Mair Past behind
Building 3183 (see Figure 2-2). The 484-square-foot disch area was used during the 1950's for

fraining exercises in the identifivation and detection of M1, The quantitics of agent used during
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training are not documented. According to facility personnel, the chiemicals wers placed on the
ground surface. Subsurface soit samples wil! be oblained frorm twe lucationy in the fenced dilch

area, 'The sample locations are shown in Figure 3-7.

3.4.8 Range K

Range K was an Agent Training Arca located on Pelha Range tsee Figure 2-3). The
2-acre arca was used tor agent training. Limited information og the site is aveilable, including
time of operation and agents used.  The site has been physicaliy rearranged (hulldozed) and
records indicate that the arca was clearzd :n [967, Surface moniorin Lowas conducted in 198()
and no surface contamination was dewected, Evidence of a former TN area al this sile was
not observed at the siie during an October 1991 site tour.  An approximately 5-foot diameter
area of ponded drainape was noted in the site area. In addicon. evidences of SIe usage 25 a

bivouac area were observed. A soil sample will be obtained from the area of ponded drainage,

3.4.9 Range !

Range T was an Agent Shell Tapping Area located o Pellham Range (see Izure 2-3).
The 0.5- o l-acre sitc was used between 1963 and 1964 for chemical agent shell tapping
purposes. The agent used onsile is assumned 1 have been HLY. The area has been pPhysically
rearranged, with the top 2 feet of yoil having been moved o an unknown location. Field tests
have shown no evidence of surface comtzmination, A concrete matker was located at the site
during an October 1991 site visit. Subsurtace soi! samples will be obtained fTom oo iocations

on site {Figure 3-8),

3.4.10 Range J

Range I was an Agent Training Arca located on Pelhan Range (sce Figure 2-3). The
139- by 50-foor fenced area was used until 1963 for lraining and agenl disposal. The apents
used at the site are unknown, but befieved w he HD. The sie was also reportedly used for
disposal of contaminated soil resulting from a 10 zelion HD spill that occurred on the Main
Postin 1955. Evidence of drumimed soil disposed of at the site was observed during an October

1991 walkover of the site. 'The depth at whick this material was buried is unknown. A pit darea

314
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contatning drums and & survey monument dated August 1973 were Jocated within the fenced ared
during the October 1991 walkover. Subsurface soi; samplzs will be ubined near the survey
monument, downpradient of the survey mosument nesr lhe sie boundary and i the pic area.
Additwnally, a soil sample will be oblzinee from one of the drums dispused 1o the pit. The

locations are shown in Figure 3-9,

3.4.11 Detection and Identification Area

The Detection and Identifization (T znd [} Arca 1s located on the Main Post (see Figure
2-2). The 1 1-acre site was used fronn the 1950°s o 1972 for GB training. The Navy may have
used mustard {(HD) at the site in the late 1950 for training purposes. Training routinely con-
sisted of application of tesl kits to detection and identification of agerss contained 1n 40 milliliter
vials. Agents often were mised as a 1) percent solution with water. It has been reported tht
apent simulants, CK, CG, CX, and AC were also used in the rrainmg area. All training aids
from this site and a building from Area -4 were burned twice in g dug pit and buried. The pit
containung the burned materials is identified by Stake F. Decontaminants STB and 1S-2 were
used on surface soils and the area was cleared for surface use. Subserface soil samples will be

obtained near stake "F” and in 2 circular clearing near stake "F* (ses Figure 3-10),

3.4.12 Range L (Lima Pond)

Range L. was a Chemical Munitions Disposal Area localzd on Pelham Rangze {see Fisure
2-3}. The U.5-acre site reportedly was used for e dreposal of captured Waorld War I
munitions. ineleding chemical munitions, According to Post personnel. s shallow man-made
pond (f.ima Pond) was the dump site for these ounitions.  The pond 1y & bermed arca
topopraphically higher than the surrounding wooded terrain.  The poad is estimated o be
approximately 30 feer deep from the top of slope Lo the existing pord bed. ulthouzh the acrual
depth of the pit below the pord bed is unknown. Surtace soil sampling at Range L indicated no
detectable surface soil conamination. The depth of water in the pond was low (<2 feel) during
an October 1991 sile visit. Few indicators of munitions dumping were evident at the slle,
although empty ammunition crates were observed along the pond walis, A surface water and

sediment sample will be collected from Lima Powd ¢unng the S1.
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3.5 SHALLOW SOIL SAMPLING PROCEDURES

The following lists the procedures that will be followed for transferring shallow soil

samples dunng the 81 at Fort MceClellan:

* Hand augers and tools will be thoroughly cleaned and decontaminated before initixl use
and atter each borchole completion. Specific instructions for auger decontamination ure
presented n Section 3-12.

* Two sorl samples (1.e., at 1-foot and 5-foot depths) will be collected at each test pit or
hand auger boring location.

* Soil samples al chemical training sites will be field screencd:  one sample will be sent
10 a local laboratory for surety materials using portable GC equipment. Samples will be
heated to between 70°-100°F and the results will be noted on the chain-of-cuslody form.
Detection levels for the screening are approximately 003 pprm.

* Decontaminated cquipment will be allowed to air-dry, then wrapped in a nonplastic
matenal {e.g., aluminum foil or TeMon®) and stored in d manner that reduces the
g -
potennal for accidenis] contamination.

* Containers necessary for soil samples are described in Table 3-1,

* Bach sample cooler wiil contain sufficient ice or blue ice® to maintain sample
emperature at or below 4°C, but above 0°C. Each cooler will contain one coalant
blank, Coolant blanks are sample bottles filled with water and capped. Before shipment,
or at oceasions when the ice has inadvertently been allowed to melt, the coolant blank
will be opened and the temperature of s contents will be recorded. Laboratory
personnel will repeat this procedure when the samples arrive at the laberatory.

Chemical Agents - Soil and sediment samples will be coliected and anz] vzed for chemical
{l.e., mustard, sarin. and VX)} agents using one 4-ounce, wide-mouth, amber elass containcr,
A Teflon®-lined plastic cap will be used to seal the container. The sample iabel will be placed
directly into the outside of the container and secured with waterproof tape.  All samples witl be
kept ar 4°C.

Chemical Agent Breakdown Products — Soil and sediment samples wili be collected ang
analyzed for chemical (i.e., mustard, sarin, and ¥X) agent breakdown products in one 4-ounce,
wide-mouth, amber plass comtainers. A Teflon®-lined plastic cap will be used to seal cach

contairer, The sample label will he placed directly onto the outside of this contaimer and
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Foutnotes to Table 3-1

The methods cited are USATHAMA -certified methods specific to DATACHEM Laboratones,
inc., and Environmental Science and Engineering, Inc., except where noted,

501l sample volumes may be combined in 4 single container for the following analyscs:
SVOCs and pesticide/’PCBs and explosive compounds and agent breakdown products. except
for those samples collected at Lima Pond. Soil samples collected for VOO and metals
analyses will be collected in separate containers, The following sample volumes will be used
when preparing field QQC blanks: two 40-mL vials for VOC analyses; two Ll-liter containers
each for SVOQC and pesticide/PCB analyses; two 1-liter containers for HD), GB, and VX
breakdown products analyses; two 1-liler containers for explosives-related compeund analyses.
including RDX, HMX, and TETRYL; and one 1-litcr container for trace metals analvses.
All field QC blanks will be preserved as specified in Table 3-1. Specific instrucuons for
prepaning Neld QC blanks arc deseribed in Section 3-11.

For data validation and useability purposes, holding times are defined as the maximum
amount of time allowed to clapse between the date and time of sample collecnion and the date
and time of sample analysis {c.g., VOCSs) or the date and time of sample extraction and
analysis {e.g., SVOCs), including all second column confirmation analyses, if reguired.
Fixtraction hold times are further defined as the maximum amount of time allowed to elapse
between the date and time of sample collection and the date and time the sampic 13
concentrated to the final injection volume (excluding any extract cleanup techniquces).
Samples should be analyzed as soon as possible after collection. The times listed aro the
maximum times that samples may be held before analysis and still be considered valid.

Explosive-related compounds include 2.4, 6-tonitrotoluene (246TNT), 2,4-dinitrotolucne
{24DNT), 2,6-dinitrotoluene {263NT), 1.3, 5-trinitrobenzene {135TNB), 1,3-dinitrobenzenc
(13DNDB}, and nitrobenzene (NB)

HD  (i.e., bis(2-chloroethyljsuliide) breakdown products include chloroacetic  acid
(USATHAMA  cerification number W18 thiediglycol (USATHAMA  certification
number, p-chlorophenylmethyl sulfone, p-chlorophenylmethy! sulfoxide, 1,4-oxathiane, and
1,4-dithiane (USATHAMA cenification number 1103,

GB (1.e.. methylphosphonofluoridic acid, T-methylethyi ester) breakdown praducts include
isopropyl  methylphosphonic acid (IMPA) and methylphosphonic acid {USATHAMA
certificaion  number  AAAY),  and  dimethyl methylphosphonate  and  diisopropy]
methylphosphonate (USATHAMA certification number TTY9.

VX (1.e., methylphosphonothioic acid, S—[E—[bis(l—methylclhy]}aminﬂ]elh}']]o—mhy] 2s[er)
breakdown products inciude ethyl mecthylphosphonale for its sodium sult-NaSC H N-
(CH{CH,)2)2) and 1sopropyl amine (no USATHAMA -certified method required).



secured with waterproof tape.  All containers will be placed in a cooler and kept at 4°C. These
samples will be shipped to Environmenta! Science and Engineering . Inc., located in Gainesville,

Florida, by Federal Express.

Volatite Organic Compounds -- Sediment samples will be collected for VOCs at Range L
{Lima Pondj only. The sample portion to be analyzed for VOCSs will be callected in rwo 40 ml.
glass vials, A Teflon®-lined septum cap will be used to seal each vial. The sample label will
be placed directly onto the outside of the vial and securcd with waterproot tape. All samples
will be maintained at 4°C. These samples will be shipped to DATACHEM Laboratorics. Inc..
located 1n Salt Lake City, Utah, by Federal Express.

Extractable Organics - Sediment will be collected for SVOCs and pesticides/PCBs at
Range L (Lima Pond} only in one 4-ounce. wide-mouth, amber glass container. A Teflon™ Hned
plastic cap will be used to seal the container. The sample labcl will be placed directly ento the
outside of the container and secured with waterproof tape. All samples will be kept at 4°C.
These samples will be shipped to DATACHEM Laboratories, Inc., located in Salt 1.ake City,
Utah, by Federal Express.

Trace Metals ftoral) - Samples to be analyzed for trace metals will be collected in one
4-ounce, wide-mouth, amber glass container. A teflon®-lined plastic cap wilt be usecd to seal
€ach contwner. The sample label will be placed directly onto the outside of this container and
secured with waterproof tape. All samples will be kept at 4°C. These samples will be shipped
to DATACHEM Laboratories, Inc., located in Salt Lake City, Utah, by Federal Express.

Fxplosives-Related Compounds -- Scdiment samples wiil be collected for cxplosives-related
compounds at Range L (Lima Pond) only in one 4-ounce, wide-mouth, amber rlass container,
A Teflon®-lined plastic cap will be used to seal each container. The sample label will be placed
directly onto the outside of this container and secured with waterproof tape. The sample volume
in this container will also be wsed for RDX, HMX, and TETRYL apalyses.  All sample
containers will be placed in the cooler and kept at 4°C.  These samples will be shipped to
DATACHEM Laboratories, Inc., located in Salt Lake City, Utah. by Federal Express.
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3.6 DUPLICATE S01L SAMPLING PROCEDURES

Duplicate soil samples will be collected as a mezns of assessing the reproducibility of the
surface soil sampling efiort during the Star Fort MeClellan. One duplicate sumple will be taken
per 10 sampling locations.  Ficld duplivates do not releass the lanoratory from its own QC
requirements for duphcate analyses. Al samples will be cullected using a hand avger. Due 10
the limited volume af the sampler aad the incraased duplicale satple volume reguorement, the
VOC samples and duplicates and the nonvolatile sampies and duplicates will be coliected from
different depths in the borchole or from tramediately ad acen: boreholes,  Onee the sampler 1s
retrieved from the borchole, the VOO sample will be collecied o5 quickly as possible (l.e., a
maximum of 1 munute from the tiee e spht-spoon sampler iy retrieved and the plastic cap is

placed on the sample bottle).

After the samples for VOC analysis have been collected and duc to sample volume
requirements, the auger will he driven again and these coments will be used to colleet the
nonvolatite sample portions (e.g.. trace metals and SVOCs)  After collection, all satple bortles
will be properly Iabeled and stored omsite in an ice chest al 4°C uniil they arc packed and

shi vig overnight delivery 1o the laboratory for analysis,
P E ¥ } }

3.7 SUBSURFACE EXPLORATION

This scction presents the rationale for the drilling of soi? borings and installation of

monitoring wells.

371 Drlling and Soil Sampling

The purpose of the soil drilling program Is to obluin subsurtace soil samples for lithulogstc
analysis and stratigraphic information, and to install proundwatar moritoring wells, Subsurface
soil samples will be field-described to determing the sample lithology, Soil samples will be

collected using a 27 diameter split spoons sampler tASTM D-1388) al 3-foal intervals and ot
distinct changes in lithalogy. These sampies will be screerad m the leld using a photoionization

detector (PID) to provide field mrommation on potential conaminant distributions.



Additional information regarding the hydrochemistry of the sites under investigation will be
obtained by completing the soil borings as monitoring wells after the soil samples have been collected
and the total borehole depth is reached. The monitoring wells will provide necessary site-specific
mformation on the groundwater quality and elevation. Subsequent 1o the completion and development,
groundwater samples will be collected [rom the monitoring wells. This sampling will be 2 one-1ime
event that will provide data to confirm or deny the presence of contamination in the groundwater at
locations around the site.  Light schedule 40 polyvinyl chloride (PV) monitoring wells will be
mstalled during this 8L in the vicinity of former landfill sites #2 and #3. The monitoring wells will
alse be used to obtain water level data for determining site-specific groundwater flow direction al the

band ol sites.

3.7.1.1 Yormer Landfill # 2

Former Landfill # 2 ways the Post sanitary landfill after the closure of Former Landfill # 1 and
was active from 1947 to an unknown date. The landfill covers upproximately 4 acres and is localed
west  of the southern tip of Cemetery Hill, between 2nd Avenue and 10th Streel, This landfill
reportedly was used for disposal of waste during deactivation of the installation. Rusted drums, metal,
smaller containers (5-gallon cans and bottles). assorted building materials, and mach-inery parts were
- obscrved at the site in October 1991, Drilling, menitoring well installation, and groundwater sampling

will be conducted at the locations shown in Figure 3-11 around Landfill #2.

3.7.1.2 Former Landfili & 3

Former Tandfil # 3 was the Post sanitary tandfiil in operation between 1946 and 1967, The
landtili was operated using the trench and 1111 method, with trenches trending northwest to south-east.
Traces of these trenches due to settling over the old landfill cells have been observed in the past, but
were not observed during an October 1991 site visit. The landfill covers approxiimately 22 wooded
actes and is located east of State Roule 21 and north of Cane Creek. This location is northwest of and
adjacent to Active Sanitary Landfll # 4. Five monitoring wells (OLF-1 1 OLF-5) were installed
within or adjacent to Former Landfill # 3 by the USAEHA in 1986, Water levels measured at that
ume indicate northwestwardly groundwater flow exiting Fart MceCleltan alons State Route 21
Anglysis of the initial (1986) groundwater sampling results indicated limited groundwater
contamination.  Access to the tandfill arca is obtained along wnpaved perimeter toads,  Five

monitonng wells will be installed at the site at the locations shown in Figure 3-12,
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3. 7.1.3 Predrilling Activities

Before any dnlling activities occur at a site, all undersround uithty maps fur the
immediate vicinity of the drilling site wili be reviewed. Proposed arilling locations will be
staked in the field for inspection and clearsnce by Fort MeClellan Post personral. Digging
permits will be obtained (if required) before any drilling activily iy wnigatsd. Al drilling will
comply with the applicable laws and resuiations of the State af Aiabama, ADEM, Fort

MeClellan, and USATHAMA puidehmes.

3.7.1.4 Drilling Method

The borehotes for monstoring well installation will be drilled using noninal 6 ang 144
inch mside diameter (113), continuous Night hollow siem augers operated from a truck-mounted
drilling rig. Hoilow-sters augering combings rotational and downhole pressure W advance the
auger flights. Samples will be collected by driving a conventional 2" diameter spit-spoon
sampling device inside the stem of the auger flights, Soil borings will be advanced to the depth
at which the initial water contact s reached. The borehole will be advanced approximalely 10

feet beyond this depth to accommaedale the lengih of well sereen.

Problems can arise using hollow stem acgers if shallow bedrock, large rocks, or heaving
sands are encountered. In the event that & boring is obstructed. it will be necessary to relocate
the boring uswally within 20 feel of the original location. To eliminae delays resulting from
having to reapply for digging permits, an area sofficiently laree W accommodate one or two
relocations will be cleared through the Post at the tme of mnital digging permit application. In
the event thal heaving sand is encountered during the drilling of the menitaring wells, it may
be neccssary to add clean waler to the augers to maintain 4 hydraulic bead on the furmation to
allow completion of the weil. Whenever possible, the introduction of water inta the burehole
will be avoided: however, when introduced, the volume of water will be recorded and at heast

five times this volume will be removed during the developnwen: process.
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3715 Confining Layer Tntegrily

The scope of this S s to confinm or deny the presence of conamination & the sites
under study. This eftort 1y designed to investigste only the surnicial agairer and soils. No effort

under this plan is designed Lo penelrate a confining Javer belwesn two agquifers.

3.7.1.6 Subsurface Soil Sampling

Subsurface soil sampling refers to samples collected during munitoring well drilling. A
standard 2-inch split-spoon sampler (ASTA - 15861 will be used o collect samples necessary
for lithologie deseripions.  Sampling will be conducled every 5 reet and a0 distinet lithologic

boundarics.

Each dniling ng will be equipped with o sufficient number of standard split-spoons to
collect any other samples for lithologic desemptions or peotechmical analysis.  The drilling
cquipment will be capable of pertorming siandard penetration tests {SP1y) 11 accordance with
ASTM D-1586. A representalive portion of material from ezch sphi-spoon will be placed in a
labeled sample jar for archive purposes. Approsimately 3 percent of the samples will be subyject
lo Unttied Seoil Classification System (USCS) testing, including grain size and Atterberg limits.

!

3.7.1.7 Borehole Logzing

The SAIC onsite geolozist will record the lithology and complete the drilling logs and
an as-built dagram for all borings and wells, Lack log will nclude a compicte deseription of
the charactensties of 1he material colleciod in wach split-spoon sampler, as well as conditiuns

encountered during drilling. The foilowing sample charavieristics will be inclueed in each loe:

+ PID monitoring results

s Percent recovery

* Litholagy

* Particle size (visual estmares)
* {Color (Munscll)

» (Consistency and texture



* Relative density thased or blow counts Tor noncohesive materials)
*  Maoisture {visual estimate)

* Fabnc/bedding

* Standard penetralion lests (ASTR D-1586)

* (Other disuncoive lcarurgs,

3.7.1.8 Breathing Zone Monitoring

Dunng all dnlling operations, a PID will bz used o moniwor the breathing zone tor

arganic vapor o determine the need for respiratory protection for the site workers.

In addition, a lower explosive Limit and oxyeen (LEL/) meter wili be used during
drlling vperations to moniter tor explosive gasss and reduced oxyeen, Special precaulion will
be required if explosive vapors teack 10 percent of the LEL. 1f the LEL is reached, all site
activities will be stopped, an assessment of the siiuation will be made, and precaution will be

taken to protect stte workers and surrounding areas before deilling (s resumed.

3.7.1.9 Boarehol: Abandonntent

All soil borings are planned 1o be completed 2 monitoring wells, but in Lhe event a soil
boring or monitoring weil must be abandoned, the procedurs will be according 1o the State of
Alabama regulations, Fach soil boring or weonioting we'l that will be abandoned will be filled
with & cement/bentonite groul mixture and allowed o sct overnieht, The grout will be tremied
into place as the augers are removed from the kole. This process will ensure the exposed
formation will be sealed by the weight of the grout mixture in the hole,  After the arpul has
dricd, any settlement will be rfilled with additional grout anc the baring will be mspected 1o
cnsure acceptable abandonment. Al activives, including the reaspas for abandonment, will be

documented in the site gealogist’s loghook and on the dorinz or well completion forms.

3.7.2 Monitoring Well Construction, Completion, and Development

Eight monitoring wells witl pe nstalled 1 the wicinity of former landfills on Fort

MeClellan,  The well locations are shown in Section 3.7,



3.7.2.1 Well Construction

Monitoring wells will be installed at the specitied sites using an auger rig cquipped with
hollow-stem augers having a 6+ inch TD. Thiy mmmum diamerer will permit the installation
ef a 4-inch ID Schedule 40 PVC casing ané PVC screen with o PVC end cap. Specific
constructlon parameters, sucl as the exast soreen setiings, will be determined 3 the Geld based
on information vbtained during the well drilling process. The well sereen lengths will be 10 teat
with a 0.10-inch slat size.  The well casings and sereen will have flush-threaded joints.
Monitonng wells will be protected by 8" diameter sleel casings with four steel pickels radiallv
located 4 feet from the well, The protective casing and pickers will e painied orange using a
brush. Three wells will be installed at Former Landfill #2 and five wells will be installed at

Former LandDfl #3. A monitoring weli construciion schemabe is shown in Fieore 3-13.

3.7.2.2 Munitoring Well Development

Fach monttoring well will be developed by surging acd:or pumping using & hand pump.
smali-diameter submersible pump, or centrifugal pump until the water is turbidity ree (visval)
and specific conductivity, temaeratere, and pH are stable. These parameters will be measured
tollowing the removal of eack well volume from the well. The wual volume of water removed
irom the well will be recorded. The monitoring well will to be developed within 48 hours of
the placement of graut seals. All gquipment lowered into the well will be deconlaminated prior
to use. Water from well devalopment will be colected and stored in tacks or drums at each
well, The disposition of the developmenl waicr will be deternuned based on the groundwater
samples collected from the weli. it the development waler is determined to be non-hazardous,
it wiil be discharged to the provnd surface or the Post Sanitary Scwer System, Hazardous
development walter will be disposed m accordance with ADEM and Federal requirements. A

well development tarm s provided 1n Hguere 2-14.

The water level and well depth will be neeisured befors any development activilies. An
glectric watet level iwhicaror and weighied wpe witl be csed o messure the well depth and water

level from a permanently marked point on the well casing, The water level will be recorded 1o



the ncavest (.01 foot. A sample form to record water levels is provided in Figure 3-15.

Groundwater levels will be measured in all wells before purging, ustng the following procedure:

* Decontaminate the water level meter and tape (i.e., sounding device) according o the
procedures summarized in Section 3-12

* Lower the tip of the water level meter inlo the well until the tip cotnes into contact with
the groundwater surface (sound bopgins)
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Figure 3-14. Example - Well Developrnent Form

r Ar Cmoloyre-Gwned Company

Well Development Form
[Fiele Sheesl

Proect Mame anc Muraber; ) -

Wie! Murmber anc Locator:

Development Crews o Dririer 4if apolicablel:
Water wevels Time; \oalh . . Furmping: Fina.: .
Total Wel Depth [ritidi. Final: ____
Dawe ard Time: Beqgir: Comaletec:
Cowropmeant: Mathodish:
Totz Cuantity of Wates Bemovec: . ; Qais
: , . Freld M o
Dare-Time Oischkarge Hate® I_ N feld Measuremants _ Remarks
and and | i fincluding
Speacitic pH c
FPumpo Measuramanr . . L Sand
Tt gl & t o L
Setting AMethar emp (Y0 ! onductivity  (Standar Turbidiy Froduean

fumhoscrm) Units!

= U R Ly P L Aader capatily

Science Applications international Corporation B 3400 Wesipark Orive, Mclean, Virgna 28102
Vebides og Frk: Swie Manage: vellow Superasory beolog:st Cocenrad Sicld Buoe
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Figure 3-15. Example - Water Level Measnrement Form

T An Empgvee-Owenas Comod sy

\Water Level Measurements
(Fielg Sheet

hcasureren’ Toam, . . .. - .

Project Munnar a7d Lacation — . ) _

Tapr Aeading Depth ta

Measure 1 Vigter Lewe!  F¥ater Ftl

vely Ao Drata Timre Hemarks

Meaguring Paiar: So:tl wheed MAgsemeart il taren, Top of OWC casrg -TDD Tow of Proteding Sipel Casing TORI
Laad S.arace ILS =i

Depth (o Water: Measuremany 300dld 08 pacordud 1o -he rearest 000 4 log . 1008 feet gelow Tac:

Aemarks. Are condtors ool may iflgence the waler lewel Madsyrer g

Crsclaimer
Ouis paresed an s farm weecs nhtaned dorog fpld goheihes, A BRINESE grE IrRLTWAANY T NATLAL
Je por regresant SAICE At assessmenl an may be SeRECcT 10 o

Science Applications Imternationat Corporation B 8400 Westpark Drive. Melear, Viegma 28107

Wio e Fil Ane Fic Managar Yallow SapETv SOM SEG OO Groiovara: Fed Brnk
.
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« DPlace the meter oa the top of ike casing wnd raise and lower the lip of the water level
meter to adjust the lengih of the caole

e Mark the point on the cable with thumb nail ard bold the caie 1t paacs

» Read the cable w nearest foot marker and use an engineer’s ruler {tenths and
hundredtns of a fool) 0 measure merements of 4 toot 10 the nearest 0,01 toot

e Record the water leve! m the neld notebook.

The addition of water to the wells will be avoided whenever possible: however, the
addition of small gquantities of potable witer muy e required w successiully compicie the well
installation.  Examples of when it may be neccssary 10 add water 1o the well are to conirol
running sands or to hydrate bentonite pellats placed s a seal above 1he saturated nterval, If
water is introduced it the borchole during driiling or well installation, the volume will be
recorded in the site Yopbook.  [n addition to meeung the stability and clarity requirements, at
Jeast five times the volume of water introduced during driiling wil! bz removed before well

development will be considered complete,

After all development activilies are complese, & 3 ¥a-inch pulside diameter (0D} blank
pump will be lowered into the well and will pass unobstructed through the eotire well depth and
he removed before the well will be considered acceptuble by the Siie Field ManageriGenlogist,
This wiil ensure that the well was not damaged during development and 15 sufficiently strajght
to allow for future sampling and olher testing.  Monitoricyg wells wil be permanentiy marked

with an identification number before demobilzalion trocn the site.

1.8 SAMPLING PROCEDURES FOR WATER SAMPLES
The sampling and analylical procedures for surface water and groundwater sumples are

described in this section, A& sanaling form iy shown in Figure 3-10.

3.8.1 Groundwater Sumpling

This section describes he procedures 1o be used for the collection o groundwater

samples from the moritoring wlls to be sampled during this SL
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Figure 3-16, Example - Sample Collection Summary Form

=

~ — - -ELI Aq Errpiayes-Swnec Company

Sampling Form

[Fics et

Frogect Name and Number:

Sampling Crew

Sampling Poimt Mumber ] S

Samplng Location:

Sample Type: GV _ SW _. 3o _ S0 _ Other

Date ara Time Sample Coilected:

i Weather Conditions: L L. _.__ _

Purging fnformation 1i aophcanlel:

tAethod
! Quarnhty of Water Purced:
Disoosivar of Purge Weer:

Date anc T of Purging: Srart - Enc:
Cormmerts:

Groundwatar:

Cate and Time Coilected:

Samplirg Depth:

Vidaner Leve.: . ——
Saresling Methad. Equinment: N N )
Figld Measurements: pH emp. Cormd: Alkalinty:

Dat= antd Time Filterec 0f apol cablel:
Comments: —

Surface Warer:

Date gnd Time Colected. ) L
Cooection Methoo! . .
Date ard Time Filered 1 aoplicabed

Ford Yeasurerments pH i Temnp: o Cond: Turoidity
Commeants. o - e

Spifs/ Sediment Sarmpling:

Oate and Time Collected:

SamE ng Depin: .
[ Samphng Method: - ——
Comments: i - . —————

Science Applicatians International Corporation B 300 Wastpark Drive, Melear, Virginia 202

_— Wnes File Brw Fetg \anager Yehow . Superaisory Gen oo st Grlderrod: Tield Baok
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3.8.2 Well Purging

Prior to collection of samples, cach well will be purged using the Tollowing procedures:

¢ Tlsing measured water level, caliulate purse volumes.

* Decontaminate all purging equipment according o the procedures summarized in
Section 3-12.

* Lower purging devices 1o 1 fuot below the waler level,

*  Bepin Lo remove water at a rate that does not dewater the well | lowering the purging
device as reguited w0 maintain a contneous tlow.  Obtain tnitial pH, specific
conductance, and temperalure meaiurgmenls rom purged water.

* Measure pH, specitic conductance, and temperature at regular mntervais {each wzll
volume) proporbiocal o Uie wial volume of waer remoyved.

« If the well recharges slowey, the well wiil be nuriecd frons the bottom ot the sereen
at a rate that does not dewater e well.

= Ip all purging sttwatons, lthe purging cquipment discharee rate will be closely
menttored s that water s not allowed o cascade down the well angd increase the
possibility of volaliizng the wergel compounds.

* Purging will continee until three to Ave volumes of water in the wel, have been
removed, but the well 1y oo dewatered.  The water level should cover the bottom
S-feet of the welt soreen at all times.

» §f the well cannot produce enouwsh water 1o maintan a sufficient recharge rate, the
well will be purged to dryness and allowed w recharze, When the well has recharged
sufficiently to allow sampling, a samplz will be collecied to measure pH, temperature,
and specific conductanse,  The well will be allowed o recharge further and the
remaining samples 10 be shipped to the laburalory will be coillected.  After the
samples have been collected, pH, twmperature, acd speeiie conductance will be
remeasured for comparstive purposes.

If the well is low-yieldicg and the Supervisory Geologist dewrannes that purgme five
well volumes is impractical, 2 minimum of two volumes will be purzed. Well purge water will

he continerized al each well pending the resaits of chemcal acalvas of the well water, The

R

disposition of the purge waler will be as desembed o Secnon 377220 Purging will be
accomplished by using the most apprepnate methiod for 4 particular well. {Gencrally, the wells
will be purged using a staicless steel submersible pump, Tefon® wailers, or centrifugal pump.
A well volume 15 considerad Lo be the slanding column of water in the screened wterval and

riser pipe as well as the caleelaled wolume of water n the sand pack, Measured depths to
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groundwater will be vsed to caleulae the height of sianding waler inthe well, and therefore, the

volume of standing warter in each well and the purge woiume.

3.8.3 Groundwater Sampling Procedhurey

Groundwater samales will be obwined Trom cight newly installed wells in the areas of
former Landfills #2 and 3. Additional samples will be obtained trom existing wells QL-1 10 OL-
S at Landfill #3. Grocndwater samiples will be collected Itom the well as soen after purging as
there iy a sufficicnt volume of water in the well Tor the intended analvses. Groundwater samples
will be retrieved using a point-source, botom-lling Tefion® bailer, and dispensed direcly o
appropriate labefed sample bottles comtaining the necessary presenvative for the intended
analyses. HFeld measurements tor wmperature, pH, and speedie conduectance will be taken at
each well immediately after sample coilection. Sampie clanty will be visually observed and

noted.

The following procedures will be tollowed when colleching water samples or Preparing

figld QC7 blanks during the 51 at T-ort Molellan:

+ All sampling equipment, including wzernal components, wili oe decontaminated before
usc and between samples using powable water collacted 2t a USATHAMA-upproved
source on-post.

» Deconaminated eguipment wili be allowed 10 air dry, wrapped in a2 nonplastic
material faluminem foit or Teflon¥), and stared in a manner that reduces the potential
for accidental contamination.

* ECach sample cooler will comtain suffcieal e or blue ice® o maintain sample
temperature at or Below 4°C, but above 0°C. Each cooler will contain one coolant
blank. Coolant blacks zre sample bottles Glled with water and capped. Before
shipment, or al occasions when the e bas inacverlenly been allowed w melt, the
cootant blank will be opened and the twmperaicre of s contents will be reconded.
Laboratory persoanel will repeat this procedure when (he samples armve at the
laboratory and report the arrival temparatire on the chaim-od-custody form.

s Conlainers and preservation technigues nocessary for witer samples are desenibed in
Tahle 3.2,



» Braided (i.e., polyfilament) nylon rope used for lowering sampiing equipment inso the
well will be dedicated for each well and disposed of after sample colleciion s
complete.

¢ Water-level probes will be decomtarmingted belore uwse in each well with &
laboratory-grade detergent wash and potable water rinse, as deseribed in Scction 3-17,

3.8.4 Surface Water Sampling

Surtace water samples will be collected at Lima Pond and from Cane Creeir south of
Landfill #3 where the creek exits Fort MeClellan.,  Surface water samples will be collected by
holding the sample container beneath the surface of the water. Altermatively, a decontaminaled,
Teflon® or stainless stee] ladle or sampling device may be used to fifl the sample containers.
Samples requiring chemical preservation except those collected for volatile analyses, will have
the preservative added after the sample bottie is filled. Samples collected for volatile analyses
will have preservative added to the sample bottle prior to sample collection. Ficld measurements
for temperature, pH, and specific conductance will be taken in situ and from a container at the
time of sampling. Procedures for sample collection and transport will substantially follow those

detatled in Section 383,

3.9 SPECIFIC ANALYTE COLLECTION PROCEDURES

Water sample collection protocols for specific analvie groups are provided o the

{ollowing sections.

3.9.1 Valatile Orponic Compoundy

The following deseribes the procedure that will be foilowed when collecting eroundwater

and surface water samples or prepanng feld QC blanks for YOO analyses.

Sample contaimers will be trple ringed with the water to be sampled prior o obtaming
the sample.  For each environmental sample collected and each QC blank sample prepared for
VOO analyses, four 40-mL VOA vials will be filled with groundwater, surface waters, or

potable water untif the meniscus rises above the rim of the ¥ial. The cap liner will be carefully
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Footnotes to Table 3-2,

' The methods cited are USATH AMA-certified methods specific io DATACHEM Laboratones,
inc.. or Environmental Science and Fngineering, Inc.. except where noted.

h Groundwater and surface watcr sample volumes may be combined for all explosive compound
analyses and all agent breakdown product analyses. The following sample volumes will be
used when preparing field QC planks: two 40-mL vials for VOC analyses. two 1-liter
containers each for SVOC and pcsticidee’PCB analyses; (wo i-liter containters cach for HLY,
GB, and VX breakdown product analyses, iwo 1-liter containers for explosives-related
compound analyses, including RDX, HMX, and TETRYL; and one 1-liter conkainer for trace
metals analyses. All field QC blanks will be preserved as speciiied m Table 4-1. Specific
instructions for preparing field QC blanks are described in Section 4.5.2.

¢ Far data validation and uscabilily purposes, holding times are defined as the maximuin amount
of time allowed to elapse between the date and time of sample collection and the date and time
of sample analysis (e.g., VOCs) or the date and time of sample extraction and analysis (.2.,
SVOCe, including all second column confirmation analyses, if required. Extraction hold
times are further defined as the maximum amount of time allowed to elapse between the date
and time of sample collection and the date and time the sample is concentrated 10 the final
injection volume (excluding any exiract cleanup techniques). Samples should be analyzed as
soon as possible after collection. The times listed are the maximum times that samplcs may
be held before analysis and still be considered valid.

Ixplosive-rclated  compounds include 2.4 6-trinitrotcluens (246TNT), 1. 4-dinitrotoluene
(241DNT), 2 6-dinitrotoluene (26DNT), },3,5-trinitrobenzene (135TNB) 1,3-dinitrobenzene
{13DNB), and nitrobenzene (NB)

* HD (i.e.. bis(Z-chloroethyl)sulfide) breakdown products include thiodiglycol (USATHAMA
ceptification number UW?22), p-chlorophenylmethyl sulfone, p-chlorophenylmethyl sulfoxide,
1,4-oxathiang, and 1,4-dithianc (USATHAMA certification number ULO4).

GR (i.e.. methylphosphonofluondic acid, 1-methylethy] ester) breakdown products include
isopropy] methylphosphonic acid {(IMPA) and methylphosphonic acid (USATHAMA certifica-
Hon number UTO2), and dimethyl methylphosphonate and diisopropyl methylphosphonate
(USATHAMA certification number T&).

VX {.e.. methylphosphonothioic acid, $-[2-[bis(L-methylethyDaminolethyl]o-ethy] ester}
breakdown products include ethyl methylphosphonate (or s socliumn  salt-NaSC H N-
(CH(CH,)2)2} and isopropy! amine {no USATHAMA-cernficd method required).

ol

]
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placed on the 10p ot tne vial, Teflon® side cowe, betore the piastic ¢ap s nahiensd securely.
To ensure the vials contain no hoadspace. e vials wil be inverted o check for bubbies. The
viaks will be placed in a cooler and kept at 4°C. VOU samoles will be unpreserved Decause ar
the potential for HCI to react with thiodiglyeol (a mustard oreakdown nroduct) in soluton 10
potentially form chemical agent, These samples will be shipped 1@ DATACHEM Laboratories.

Inc., located in Salt [.ake Ciwy, Utan, by tedersl Lypress.

3.9.2 Semivolatile Organit Computenidls

The following describes e procedure vhat will e followed when colleenng urpundwater

and surface water samples and preparing fie.d QC blanks tor SYOC analyses.

Sample containers will be triple-rinsed wilh the water 10 pe sampled prior to collectiun
of the final sample. For each discrele ervironmental samplie collected or field QC blank
prepared, two L-liter amber olasy containers will be filled, ailowing for 10% head space, with
proundwater, surface water, or potable walter and the Tehon®-lined cap wilt be replaced. The
containers will be placed in a coaler and kept at 4°C. These samples wiil be shipped 10

DATACHEM Laboratories. Inc,. locatzd in Sall Lake City. Utah, by Federal Bxpress,

3.9.3 Pesticides/PCBs

The following describes the procedure thin wili be [ollowed when coliecting groundwatcr

4ad surface water samples and preparing tield QC blanks for pesticide/ PCE analyses,

Sample containers will be rinsed three times with the watar w be sampled prior 10
collection of the field sample. For cach disirete ervironmental sample collected or fiedd QC
blank prepared, two 1-liter amber glass cortainers wili e filed 1w the wop with groundwater,
surface water, or potable water and the ‘Tetlon™ Ined cap will be replaced, The contamers will
e placed in a cooler and kept at 47°C. These sampies will be shipped to DATACHEM

Laboratonies, Inc., located in Salt Lake City, Usab, by Federa] Bxpress.
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3.9.4 Trace Metals
Total Metals - The following describes the procedure that will be followed whet collecting

environmental samples and preparing field QU blanks for total metals analyses.

Sample containers will be rinsed dhree fimes with the water to be sampled pnor o collection
of the ficld sample. For each discrete environmental sample collected or field QC blank
prepared, one 1-iiter plastic bottle will be filled with sample or reagent-grade water hefore
replacing the plasuc cap. Sufficicnt 10 percent nitric acid will be added to each sample 1o lower
the pH to 2 or lower. This preservation technique will be nated on the sample label and chain-
of-custody form. The clarity of each environmental sample will be visually noted at this time.
Although refrigeration 1 not required, the bottic will be placed in a cooler and kept a1 4°C.
These samples will be shipped to DATACHEM Laboratonies, Inc., located in Salt lake City,
Utah, by Federal Bxpress.

3.9.5 Explosives-related Compounds

The following describes the procedure that will be followed when collecting groundwater

and surface water samples or preparing field QC blanks for explosives-telated compounds

analyses.

Sample containers will be rinsed three umes with the water to be sampled prior 0 collecuon
of the cnvironmental sample. For each discrete sampling location, two 1-liter plass containers
will be filled with sample or reagent-grade water before replacing the Teflon®-lined cap. The
bottle will be placed in a cooler and kept at 4°C. The sampte volume i this conlainer will also
he used for the RDDX, HMX, and TETRYL analyses. These samples will be shipped to
DATACHEM [.aboratories, Inc., located n Salt fake City, Utah, by Federal Express.

1.9.6 Chemical Agent Breakdown Producis

The following describes the procedure that will be followed when collecting groundwater
and surface water samples or preparing field QC samples for chemical {i.e., mustard, sann, and

v X} apent breakdown product analyses.
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Sample containers will be rinsed three times with the water to be sampled proT to collection
of the environmental sample. For each discrete sampling location, three 1-gallon amber glass
containers will be filled with sample of patable water before the ‘Teflon®-lined cap is replaced.
‘Two 1-liter containers will be used for breakdown product analysis, The containers will be
placed in a cooler and kept at 4°C. These samples will be shipped 1o DATACHEM

Laboratorics, Inc., located in Salt Lake City. Utah, by Federal Lxpress.
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3.10 DUPLICATE WATER SAMPLING PROCEDURES

Duplicatc water samples will be collected as a means of assessing sampling precision
rechnigues during the 51 at Fort McClelian, One duplicate will be collected for every 10U
environmental samples collected. Duplicate samples will be coded in a manner 1o prevent
laboratory personnel from recognizing them as QC samples, For the purposes ol this project,
water samples will be designated as duplicates even though gseveral bailer volumes may be
needed to fill the sample containers, Field duplicates do not release the laboratory from its own
QC requirements for duplicate analyses. The procedures for collecting and containerizing icld

duplicatc water samplcs are described below.

The volatile fraction will be collected first o minimize loss of volatile compounds. The
first bailer volume will be used to fill the sample vials. The next bailer volume will be used to

fill the duplicate sample vials.

Afier the volatile fractions have been collected, the sample volumes necessary fur the
remaining analyscs will be collecied in \he manner described above.  Sample coliection,
preservation, and conlaiperization procedures will follow those described in Section 3.9 and
Table 3-2 for the applicable analysis. After collection, all sample bottles will be labeled
properly and stored onsite at 4°C until they are packed and shipped via overnight delivery to the

laboratory for analyses.

3.11 INTERNAL FIELD QUALITY CONTROL

Collection and analysis of field blanks, equipment rinsale blanks, and field duphcates are
provided as QU checks on the integnity of sample collection and handling procedures and equip-
ment deconramination procedurcs,  Ficld blank and cquipment rinsates will be prepared using
USATHAMA-approved potable water and sample hottles randomly sclected irom the bottles
prepared for environmental samples. USATHAMA-approved potable water 1§ used t prepare

these field check samples, regardless of the environmental medium being sampled, because:

» It simulates the physical characteristics of groundwater and surface water

« It simulates a reproducible fraction {(moisturc} of soils and sediments
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» No reproducible, affordable material is available that simulates the clay and organic
portion of soils and sediments.

The following summarizes the figld OC samples that will be collected during the S1oat

Fort MelClellan:

e Two potable water sources will be identified by Fort McClellan 1DEH: | potable water
source will be located on-post and other on Pelham Range. Water samples will be
collected from these sources and submitted 10 DATACHEM Laboratones, Inc. for
analysis using those certificd methods propused in the QAFP. The results will be
submitted 10 USATHAMA for approval.

« One set of cquipment rinsate blanks for every 20 environmental {1.¢., soit, sediment,
surface water, or groundwater) samples will he collected. The blanks will be
analyzed for the sample compounds and elements as those analvzed for the
environmental samples collected.

» One field duplicate for every 10U environmental samples will be collected. IField
duplicates will be collected at the same time and in the same manner as the other
samples. Field duplicates are a separate sample, obtained from the same MOMtoINg
point. Results of the field duplicate analyses are used 10 2535y the precision of the
field sampling technigues, not that of the analvtical technigucs.

3.11.1 Eguipment Rinsate Blanks

tiguipment rinsate blanks will be prepared for manual and small automated sampling
equipment used to collect environmental samples, One equipment rinsate blank wil! be collected
during each sampling day. The blank will be collected by pounng USATHAMA-approved
potable water into/through/over a clean piece of sampling cquipment, such as Teflon® bailers,
and then dispensing the water nto prepared sample bottles. Lach cquipment rinsate blank will
be analyzed in the laboratory using the same methods and procedures as those to be used for the
envirgnmental samples. These sample bottles will be randomly selected from the supply of
prepared sample bottles, sclecting a sample container appropriate for each type of analysis for
which environmental samples are being coliccted. Analyses of equipment rinsalc lanks are used
to assess the cfficiency of equipment decontamination  procedures in  preventing

cross-contamination between samples.
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3.11.2 Field Blanks

Ficld blanks will be prepared by pouring USATHAMA-approved potable water nto
prepared sample bottlcs. These sample bottles will be randomly sedected from the supply of
prepared sample bottles. Sample containers will be filled to yield an appropnatc sample volume
fur the appropriate analysis. These field blanks will be prepared at Fort MeClellan and then
shipped for analysis prior to the ficld mvestization. Results of the field blank analbyses are uscd
s the baseling concentration of compounds and elements that may be detected in the

cnviranmental samples collected.

3.11.3 Duplicate Samples

A field duplicate is two or more samples collected independently at a samphing location
during a single act of sampling. The total number of field duplicates for each analysis will be

equal to 10 percent of the samples collected, rounded to the next whole numbet.

Field duplicates will be labeled as to be indistinguishable by the laboratory from other
samples. Therefore, one complete sammple set will be identified with a coded or false identifier,
which will be in the same format as other identifiers used with this sample matrix. Both the
false and the true identifiers will be recorded i the ficld notchook.  On the chain-of-custody
surms. the coded identifier will be used. These coded field duplicates are used 1o assess the

representativeness and precision of the sampling procedure.

3.11.4 Trip Blanks

Irip hlanks will be prepared by the testing lahoratory and delivered to Fort McCleltan.
Sample containers will be filled 0 yield an appropriate sample volume for YOC analysis. The
wip blanks will be prepared at the laboratory, shipped to Fort McClellan. stored with the unused
sample boltles, transporied to the sampling site, and then shipped for analysis with the samples
collected during the sampling event. The trip blank will remain unopened throughout the
sampling event. Analysis of trip blanks is used to assess contamination of sample containers

during sworage at the site and contamination of samples during transport back (o the labaratory.
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One trip blank will be included in each shipping container contaimng soil and groundwater samples

for VOC analysis.

3.12 EQUIPMENT DECONTAMINATION PROCEDURES

Decontamination rinsate from soil sampling ackivities will be collected and containenzed
pending the results of chemical analyses at the respective sites. Ciencrated waste streams will be
sepregated by site to reduce potential disposal, Before proundwater sampling activitics begin, and
after sampling activiles at a well have been completed, all sampling equipment (e.£., batlers) will
he decontaminated. Two samples of the potable water (one from the Main Post, onc from Pelham
Range) will be collected as 2 background sample and submitted o the laberatory for complete

chemical analysis before the start of drilling and groundwater sampling.

well purging equipment will be decontaminated by washing with a solution  of
laboratory-grade detergent and rinsing with potable water. This equipment will be wrapped in
Alyminum foil, shiny side out, for transport to the site 10 prevent contamination of the purging
equipment, Pumps will be circutated with a solution of detergent and potable water.  i3ailers will

he scrubbed with a solution of laboratory-grade detergent and rinsed with potable water.

Bewween drilling locations, drifling cquipment will be decontaminaled onsite with a portble
steam cleaner. SAIC will assist Fort McClellan in determining waste packaging, determination of

waste characteristics. locating a licensed waste handler, and preparing manifests for waste ransfer.

3.13 SAMPLE HANDLING AND SHIPPING
3.13.1 Botile Preparaiion

All sample containers will be provided by a ITSATHAMA-approved vendor. The containers
provided will be those described in 40 CFR 136 and cleaned in accordance with EPA protocols.
Preparation certification and Yot numbers will accompany all sample containers shipped w0 Fort
MeCleilan from the vendor. The types of conainers provided for the analvtes of interest are listea

in ‘l'able 3-2, along with the holding times and preservatives required for each analvsis.
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3.13.2 Sample Containment and Presenvation

Sample containers wiil be selected to ensure compatibility with the waste and to minimize
hreakage during transportation.  Aqueous phase samples for organic analyses will be contained
‘n VOA vials with Teflon®-lined screw-type caps. Sample labels will be filled out at the time
of sampling and will be attached to each container 10 identify the sample number, colicctor’s

name, date and time of collection, location of sampling point, and preservatives added.

3.13.3 Sample Puckaging and Shipping

The following summarizes the procedures that will be followed when transporting
environmental samples and field QC blanks from Fort MecClellan to the surety materials

laboratory and DATACHEM Laboratories:

e The outer surface of all sample containers will be cleancd with potable water and
paper towels,

¢ Sample collection points, depth increments, and sampling devices documented 1n the
field Joghooks will be verified with the information written on the sample label and
chain-of-custody form.

* Loghook entries, sample tags. chain-of-custody forms, and ficld record sheets with
sample identification points, date, time, and names or initials of all persons handling
the sample in the field will be completed.

» Custody seals will be wrapped around the cap and neck of each sample container.

e Environmental samples and field QC blanks to be submitted to the surety materials
laboratory will be placed inte a sample cooler along with ice packs and coolant blanks
and the final cooler temperature will be recorded.  Afier a cooler is filled. the
appropriate chain-of-custody form will be placed inside a recloseable plastic bag and
taped to the inside hd of the cooler, and the outer surface of the cooler will be
cleaned.

e Custody tape will be atached in two separate locations on the outside of each cooler.

s« Environmental samples and field QC blanks to be submited to DATACHEM
Laboratories, Inc. will be packed using the procedure described above. Aler the
cooler is closed and the custody scals apptied. the cooler will be placed in a secure
ares until the results of the surcty materdals analysis have been released.  Upom
direction form the USATHAMA Project Manager, these samples will be shipped 10
PATACIEM Laboratories. No sample shipment 1o DATACHEM will be made until

3-30



the sarnples have been cleared (e, all chemical agent have not been detected) by the
USATHAMA Projoct Manager.

After the bottles for a given sample site have been filled, they will be placed in a shipping
container. Those samples Teguiring preservation at 4°C will be covered with blue 1ce® packs or
crushed ice in plastic bags and placed in a separate cooler. Ficld personnel will provide crushed
ice or ice packs to add to the shipping cooler ag the samples are collected. Each sample container
will be cushioned and sealed in a cooler for shipment to the designated laboratory. Samplc coolers
shall be shipped to the laboratory by overnight delivery. Daily sample collection activites will
terminate in time to ensure overnight delivery. A completed chain-of-custody record will

accompany each sample shipment to provide documentation and 10 trace sample posscssion.

3.14 SAMPLFE CUSTODY

A critical aspect of sound sample collcction and analysis protocols is the maintenance of
Jrict chain-of-custody procedures. Chain-of-custody procedurcs include tracking and documen-
tation during sampie collection. shipment, and laboratory processing. A sample is considered 1o
be in an individual's custody if itis: 1) in the physical possession or view of the responsible party,
7} securcd 1o prevent tampering, or 3) placed in the restricted area by the responsible party. The
Supervisory Geologist is responsible for the custody of the collected samples in the feld until they
have been properly transferred to the Field Manager, whao 15 responsible for sample custody until
the samples are properly packaged, documented, and released to a courier or directly to the
analytical laboratory. The laboratory 13 responsible for sample custody thereafter. Custody will
be documented throughout all SI activities by the chain-of-custody record initiated for each day in
which samples are collected.  This record will accompany the samples from the site o the
laboratory, and will be returned o key project personnel with the hnal analytical report.  All
persannel with sample custody responsibilities are required to sign, date, and note the time on the
record when relinguishing and receiving samples from their immediate custady. Any discrepancies
will be noted at this time. All samples will be shipped via overnight air counier. Bills of lading
will be used as custody documentation during this tme and will be retained as part of the
permanent sample custody documentation.  Ali aspects of sample documentation and custody for

field and laboratory actvities arc detailed below,
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3.15 FIELD CITAIN-OF-CUSTODY
3.15.1 Sumple Labels

A label will be attached to atl sample containers at the time of sample collection.  An
example of the SAIC sample label is presented in Figure 3-17. The label will be completed 10

indelible ink and will contain the following information.

¢ Date and timc collected

¢ Purpose of the sample (parameter and sample group)
* Sample number

= Source and location of the sample

s Project number and title of project

» Dreservative used (if any}

» Name of collector,

3.15.2 Field Sample Identification Procedures

A sample identification system will be used to idenufy cach emvironmental sample
collected and field QC blank prepared during the ficld investigation. This identification system
will provide a tracking procedure to allow information about a particular location to be retrieved
easily and accurately. The system will also ensure that cach sample 1s unique and wall not be
confused with any other sample. A complete list of sample numbers will be maintined by the

Iield Manager. Each sample number will assume the format described as follows:

Site Identification -- Viach sitc will be assigned a unique number listed in Table 3-3.

Sampling Media and Sample Number - A code will be used 10 identify the 1ype of

samples collected.  The following are typical identiiiers that will be used.

Cade Media Description
T4 - 50102 Soil sample number 2 collected from bonng 1 at Area -4
24 AW0201 Water sample number 1 collected from monitoring well 2 at Area T-24A
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SAIC F710 Goodridee Qrive, Melean, Virgrauia 22102

Logertion; Progecs Mo

Sample Dares Time:

Saenprle Ne Sample Lacatfon:

Anplysis:

Callection Merhod: Puree Volume:
FPreropwarivers

ComrHERIS

Collector's Irilials: _

Figure 3-17. Example of SAIC Sample Label
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RJ-30101  Soil sample number 1 collected from location 1 at Range I

RI-DO104  Sediment sample number 4 collected at Range T, location 1,

The number immediately lollowing the sampling media code will designate the sequential
number of the samples acquired at each sampling location. For soil samples collected from

borings, the numbers following the code designates the depih of the sample.

Field QU Blanks -- The following codes will be used to identify duplicate environmental
and field QC blank samples:

» "R" will be vsed to identify all rinsate blanks collected in the ficld
+ "F" will be used to identify field blanks prepared in the field
¢ "T" will be used to identify all trip blanks prepared by DATACHEM Laboratories,

Rinsate blanks will be identified by the site acronyms described above, followed by the
QC code (R, F, or Iy and a sample number code so that an easy cross-reference of associated
samples can be made. As an example, a rinsate blank from site T-38 would be designated as

T38RI, The sample collection date will be entered independently into the IRDMIS database.

3.15.3 Chain-of-Custodv Record

Chain-of-custody forms will be used 10 document the integrity of all samples. To
maintain a record of sample collection, transler between personnel, shipment, and receipt by the
laboratory, a chain-of-custody form will be filled out for each sample set at each sampling

lacation.

The chain-of-custody form lor cach sample shipment will contain the following

mformation:

* Sample number {for each sample in shipment)
¢« (Collection date {for gach sample in shipment)

» Time shipment was packed



Table 3-3. Site Identification Designator

Location Site Number
Arca T-4 T4
Area T-5 T5
Arca T-6 Té
Area T-224 T24A
Arca T-31 T3l
Area T-38 T38
{)1d Toxic Training Area OTA
Range K RK
Range 1 Rl
Range J RT
Detection and Identification

ATER DIA
HD Spill/Disposal Sites HD
Range L (Lima Pond) EL
Former Landfill #1 LF1
Former Landfill #2 Lr2
Former Landfill #3 QLI
Old Water Hole OWH

Potable Water
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* Number of containers of each sample {for cach sample n shipment)
* Sample description {environmental medium)

* Analvses required for each sample

* Preservative added, if any (for each sample in shipmeni)

* Shipment number

* Shipping address of the laboratory

* Date, time, and method of shipment

* Container jot numbers, if applicable

* Spaces 10 be signed as custody is transferred between individuals

* Airbill number

* Temperature of the coolant blank upon arrival at the laboratory.

The Field Manaper, who will ship the samples from the field to the iaboratory. 1s also
responsible for completing the chain-of-custody form immediately prior 10 shipment by signing
the form and noting the date and time of shipment. "This individual will also inspect the form
for completeness and accuracy., Any corrections to the chain-of-custody form entries will he
made by a single-line sirike mark through the incorrect item, and entering the eorrect entry
adjacent to the strikeout item. Corrections will be initialed and dated by the persan making the
change. After the form has been inspocted and determined to be satistactoriiy complete, the
Field Manager or his desiznee (e.g., Sample Manager) will sign, date, and note the time of
transterral on the form. The chain-of-custody form will be placed in a recloseable plastic bag
and taped to the inside of the cooler lid after (he Field Manager has detached the appropriate
copy of the form. This copy will be filed and kept ensite for the duration of the 81 An

example of the four-pant chain-of-custody form is presented in Figure 3-18.

3.16 CUSTODY TRANSFER AND SHIPMENT PROCEDURES

The following summarizes the procedures that will be used in transferring and shipping

samples:

* Samples will be accompanied by a chain-of-custody form at afl times.  When
transferting the possession of samples, the individuals relinquishing and receiving, will
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sign, datc. and note the time on the form. This form documents transfer of sample
custody from the sampler (o another person or to the laboratory.

¢ Samples will be properly packaged for shipment and dispatched to the analyrical
laboratory for analysis with a separate signed chain-of-custody form enclosed in each
sample cooler, Shipping containers will be seated with custody tape,

* Whenever samples are split with facility or government AgENCy, a separate
chain-of-custody form will be prepared for those samples and marked to indicate with
whom the samples are being divided.

* All packages will be accompanicd by the chain-of-custody form showing identification
of the contents.  The original form will accompany the shipment, and the goldenrod
eopy will be retained by the Field Manager,

* When sent by common carrier, a copy of the bill of Jading will be relained as part of
the permanent custody documentation.

Samples will be accompanied by a chain-of-custedy form. When the posscssion of
samples s transferred, the individual relinguishing the samples and the individual recciving the
samples will sign, date, and note the time of transferral on the chain-of custody document. This
record wibl represent the official documentation far all transferral of sample custody until the

samples have arrived at the laboratory.

sSamples will be wrapped with plastic packing material and packed with crushed ice or
hlue ice™ in sturdy, thermally insulated coolers. Samples to be submitted for surety analyses
will be overpacked in a second cooler containing dry ice. Surety samples will be delivered by
the U.S. Army to the surety laboratory within 24 hours of sample collection and will be
analyzed within 24 hours, After clearance of the surety samples, scaled coolers will he
transported from the Post to an air shipping company for overnight delivery 1o the analytical
laboratory. The air bill number. written on the top of the chain-of-custody form, will serve as
custedy documentation while the cooler ts in the possession of the courier. The chain-of-custody
record will be available for the cauricr when required by the courier organization to maintin
chain-of-custody protocols within their own uTganization during their time of possession.  In this
situation, the chain-of-custody form will be attached to the outside of the shipping containers
during transpartation. In all other situations, the chain-of-custody form will be placed in a

recloseable plastic bag and taped to the inside lid of the coaler.

3-57



3-58

gy 1, g

It

pPi0X3 Apolsnd 1o ey

U0 LD L)LY
SLONEIOdY SOUNTG

e ' S s e S U2l LT S W P O - s PR E R ET
— — - WO ApOSA)-yo-uivy) VS ‘gr-g aundy 0 ¢ : o=
i ) RN T _ LT
Pl e _ A0 Gl _ -
B GO0y 1, _ .
Sy Py | e L R
AUy _ Aol gl BE e | mpon, g _ A -- —_— - TN '
1 J— ' —_
NI A e dde . ] i DT
I TT—— _ s I B T P RN T Py L SRy B _ } ] . . ] .:_.__T.__u_:,n. _ o K '
R U TR 1K [ _
AHIHIALE L g gy cnadned ik Lij P Eda HITS Ay sy
. i ] i panEzay | J
ST g : A ErEMT A wngLund wat . - J— . - . _ J— -
ARHAUAN ) _ . ) . . — T et
P el gy P A [ENTTIE, _ ] L ek, ooy _ _
WOk ZHE | ) - E— E—
SETE R T gl et L LR TN N TT TR TP _
W) BRI I EI ) B WY H T TR T Lhaay s _ wLRE g L DR
. Lo X i _ AU 85 i) SERIR [agnigs . wLlL, T 7T T _ Al T
" u:.._ _z:_,"._%ﬂ AN Al woany e g _ |_ - L
s e i enly : et
(E[3HAL Uoer0T Sy _ S NS Ny _ - - _— . B _ =
FUliaa, manudigg I_. REREELE By I b LRV T NPT A_ Mg A HEME0EY \ ﬁ.:_.,_.l.; A g nbuyE Y
— — . — | , |_ _ — | .. H_\ - - . e L | N . !
SR S i s I s e ol I Bl B |
- - - [ _ |_ — —l _ — T _ JULT Al Wy iy — ry ATy T Gy R |
E 0 . - -
| BMCHLONHISNG V915 40y _ H _ _ —
MWL SMONFAG 3580 _U,__ _ ! : [ENTHT =LA ramIraBlg | agduing
_ . _ - — ’ Bn Ordeon
v
BUINR LAy L . -—_ suen 13m0
My .
A o y] — — 1ebEurpy 19Fl0n4
5 7 _
- - 1T Sy
; | o
- FLE TR ] -— _— EETATHE)
i. ity Adparaegse ) o) _ _ |_| | _ _ | _ — _ . —_  — —_- TUTOTTTTT inub,
Mo HEMEWRINY [Py
— h "_| .|. ’ - - ﬂﬂm"ﬂ B w — ChLiTY | Ausdinsy pasers adoiduy iy

v



If samples are to be divided with another laboratory facility or governmental dECnCY, A
separate chain-of-custody record will be prepared for those samples.  This chain-of-custody
record will indicate with whom the samples have been split, and wil] be appropriately signed and

dated with the time of transfer of split samples.

3.16.1 Sample Packaging

Suniples will be packed according to the tollowing procedures:

* One custody seal will be placed over the neck and cap of each container

¢ Glass sample containers will be wrapped with plastic insulating material 1o prevent
contact with other sample containers or the mner walls of the cooier

* Samples will be classified according to the U.S. Department of Transponation (DOT)
regulations pursuant to Title 490 OFR.

3.16.2 Shipping Containers

Samples will be packaged in thermally insulated, rigid coolers, according to 20T
specifications [73 Subparts A and B and 172 Subparts B, C, and D. Sample containers will be
placed in the cooler, which will contain blue ice® and absorbent packing for liguids or styrofoam
packing for solids. The completed chain-of-custody form will be placed inside the shipptng
container, unless otherwise noted. The cooler then will be sealed. Samples submitted for Surery

analysis will be overpacked in a second cooler containing dry ice.

3.16.3 Marking and Labeling

The conler will be marked as follows:

* Proper shipping name: Hazardous Substance, 1.iguid, or Solid.

* Hazardous class: To be determined (label placed in upper left comer of the outer
Container},

* Labels: "This Side Up" or arrows placed on the opposite side of the outer container
it a liquid is to be shipped.

* Two sinps of custody tape placed on cach cooler, with at least one strip at the front
and onc ar the back., Custody seals will be located in a manner that will indicate
tampenng, should any oceur,
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A hazardous material shippers certification will be filled out and will accompany the
shipment. The container will be securcd with strapping tape to prevent leakage and accidentsl
Openg,

3.17 DOCUMENTATION

The following sections address the Tegquitements for developing, recording, and
documenting the conditions, progress, and data collected during the performance of the SI 4
Fort McClellan. The pyrpose of these documents is to account for and specify, in detail, all

acuvities related 1o the Fort McClellan S1.

All information pertinent to sampling, including field instrument calibration data, wili be
recorded in ficld togbooks. These books will be bound and the pages will be consecutively
numbered.  Entries in the logbock will be made in walerproof ink and will include. ag a
minimum. a deseription of all activities. individuals Involved in sampling and oversizht, date and
ume of sampling, weather conditions, any problems encountered, all field measurements, and
a brnef description of the sampling area. A plan and summary of each day’s activities will be

entered in the loghook.

Sufficient information will be recorded during the sampling trip to permit reconstroction
of the sampling solely from the particular loghook. Shelf life, Jot numbers, manuefacturers, and
cxpiration dates of buffer and standard solutions vsed for ficld instrumentation will be recorded

1n the field logboolks.
Entrics in each logbook will include the following information, as a minimum-

* Name and title of author, date and time of cntry, and physical environmental
conditions during field activity

¢ Purpose of sampling activity
* Name and address of field contact
* Names and titles of field crew

* WNames and titles of any site visitors
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* Types of media (e.g., soil. sediment, groundwater) collccted
* Sample caollection method

* Number and volume of sample(s) taken

* Volume of groundwarter removed before sam pling

* Preservatives used

* Description of sampling POInL(s)

* Date and time of collection

* Sample idenufication TNumber{s}

* Sample distribution (c.g.. laboratory., name. address, telephonc number, and
point-of-contact}

* Field ohservations

* [ield measurements made for pH. temperature, water level, and conductivity ().

Lrrors will not be obliterated, but crossed out with a single line, dated, and initialed by the

onginalor,

All handwntten forms and documents will be recorded in a completely legible manner.
Nonc of the accountable serialized documents Hsted will be destroyed or discarded, even if the

contents of these documents are illeaible or contain inaccuracies that will require replacement,

All vaided entries will be maintained in a file that will be kept onsite and referenced in
the site logbook. The following forms are required and will be maintzined onsite during the 8]

at Forr MceClelan:

* Field equipment calibration log

* Soil boring log with descriptive text

* Groundwater sampling form

* Monitoring wetl construction log with descriptive text
* Well development lug

* Water/sediment sampling form

= Field change request form.
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Each space provided for sampling information will be completed. 1f some informalion
is not avaitable or not applicable to the S, the space will be marked as "N/A." Bilank spaces
are not acceptable. Al entres will be made in permanent black ink. All forms used will be
recorded in the site lopbook and kept in the field office in the same location as the site logbook

in & three-ring binder or equivalent for the duration of the S,

3.17.1 Sample Hentification

Most methods of analysis of environmental samples must be accomplished within a
speeific amount of time after the collection of the sample. Where required, thesc timeframes
{"holding times") are given in the method. Carefy] tracking of the analytical status of samples

Is required 10 ensure that these halding times are met,

Sample tracking will be accamplished in the field by assigning each sample a umnigue
identification number as it is collected, following the procedures described in Section 5.1.2.
This number will be traceable back to the day, time, site, and depth (where appropriate) of
collection. The identification number will be recorded an the sample label and chain-of-custod ¥
form, as well as in the field logbook. A master log of the identification numbers used will be
maintained by the Field Manager. All continers wil] be lubeled before actual sampling. A
gencral identification number will be used to identif ¥ such items as monitoring well location and
sample imterval.  Lach number or letter provides vital information pPeEnaming 1o site

entification, sample tocation, and sampling interval,

J.17.2 Site Loghook

The site logbook is the master field investigation document and is required for the ST at
lFort McClellan. It is a bound hook with & hard cover and sequentially numbered pages. The
pnmary purposc of this document is to contain. in one location, the actual field data or
references 1o other Tield decuments that contain a speeific deseription of every activity that hay
occurred during the SI on any given day. The site logbook will contain any administrative
occurrences, conditions, or activities that may have affected the field work or da quality of any
environmental samples or field QC blanks on any given day or during a given ficld wsk, The

front of the logbook will list the project number and project name; the numes of the
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subcontracting company performing the field investigation (c.g., drilling, soil gas surveys): the
service client; the contract under which the investigation is being conducied: and the dates of

— duration of the SI. The site logbook will be kept up o date on a daily basis,
The site logbook will contain the following information, as a minimum:

* Dy, date, time entered onsite. temperature, weather conditions, and names and titles
of personncl present onsite

* Names of SAIC personnei participating in the S! and the specific field lugbook
assigned to each individual

* Names, titles, and organizations of any visitors who entered the site during the day

* Numbers of samples by matrix that were eollected and any ficld tests that may have
occurred during the day’s events, or a reference to the field loghook or the fictd forms
that contain more specific information on all sampling that has occurred

* Specific comments relative to any problem areas thar occurred during the day's
activities, the final resolution, and the anticipated impact on the outcome of the field
investigation or on data quatity

* Instruments calibrated during the day, the individual who performed the calibration,
and reference to the calibration log thar provides more specific information on
calibration procedures and results,

The Field Manager will sign the bottam of each page of the site Jogbook.
317.3 Daily Logs

Daily logs will be kept during field activities by the Field Manager and the Supervisory
Geologist at the site.  These daily logs will be kept in a bound ficld notebook of water-resistant
paper. The cover of cach lopbook will fist the project name and nember, the name of the
subcontracting company performing the field investipation, the service client. contract number,
and the dates of the duration of the SI. All entries will be made iegibly in indelible ink, signed,
and datcd.  Information that will be recorded in the field notebook includes:

* Date, time, and place of sampling

* Names, titles, and organizations of individuals conducting sample collection tasks
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A description of all site activities and references 10 all applicable forms and other
supporting documentation

A description of all environmental and feld QC samples coliected or prepared; a list
of sample iabel or tag numbers, if applicable: sample identification numbers: sample
containers and volume of sample collected, preservation methods, and shipment
numbers; and the date. time, and name of person to whom sample custody was
transferred

Weather conditions at the time of sampling, including ambient temperature and
approximate wind direction and speed

Data from fleld analyses (i.e., lemperature, specific conductance, and pH of water
samples, if applicabie)

Turbidily of water samples
Data from physical tests (e.g., slug tests)
OUbservations about site and samples {(e.g., odors, appedrance}

Information about any activities, cxtrancous to sampling activities, that may affect the
itegrity of the samples (such gs low-flying aircraft nearby, fossil-fueled metors being
used nearby, painting operations being carried out upwind of sampling sites)

Analyses, requircd sample treatment technigues, and solution preparation

Coolant blank temperature readings.

3.17.4 Field Equipment Loghaok

The Field Equipment Logbook (FEL.) will document the proper use. maintcnance., and

calibration of all field testing equipment used during the ST at l'ort MeClellan.  Before using

field equipment, the Field Manager will inspect and approve the use of the ficld testing

cquipment by initialing the appropriate form in this document. A calibration log sheet will be

maimtained for each instrument used dunng the 81 and will be kept in the log. The following

items will be tracked in the FEL, as a minimum, during the SI:

Equipment calibration status
Egquipment decontamination status
Fguipment nonconformance

Equipment inspection and repair records,



The person using, mainiaining, or calibrating {icid cquipment will document hisfhor

actions in the FEL. Eniries will contain the following information:

* Name and signature of person making entry

* Date of entry

* Name of equipment and its identifying number

* Deconmamination status

* Nature of work conducted

* List of reference or procedures used for calibration ar maintcnance

* Manufacturer, lot number, and expiration date of calibration standards
* Names of all persons conducting work

* Measurement resulrs {acceptable or unacceptable).

Entries in the loghook wil] he signed and dated by the person making the entry. Every

page 1n the log will be sipned and dated by the Field Manager.

3.17.5 Materiats Centification

Documentation (or copies) concerning the quality of all materials used onsite will be
retained onsite for the duration of the ST at Fort McClellan, The following is a list of the

malerials certificalion documentation that will be kept, as 4 minimum:

* Amnalysis of all decontamination rinse water (1.e., USATHAMA approved waler)
* Sieve analysis of filter pack material

* Manufacturer and lot number for calibration standards

* Matenial certificates for all construction matcrials

¢ Certificates of analysis for materials used in decontamination

* Certificates of acceptable calibration for thermometers

* Certificates of cleaning or decontamination furnished by the container or equipment
manutacturer {ihe certificatc will detail the cleaning procedure).
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Material blanks are samples of the construction materials used in sampling equipment,
such as monitoring wells, that are archived for future analysis. Material blanks are required for
all of the applicable construction materials used during the SI at Fort McCleilan. The types of

material that will be sampled are pipe, well screen, filter pack material, drilling additives.

bentonite, and cement.

Dry measure materiais (e.g., cement, bentonite, and silica sand) will be sampled and
labeled in the same manmer described for the environmentsl and feid QU samples,
Approximately 2 pounds of dry material are required per sample for unalysis. Liguid materials,
such as drilling additives, paint, and lubricants, will require at least 1 liter of sample for
analysis. Rigid materials, such as riser pipe and well screen, will require at least 2 feel of
material per sample. The archived samples will be stored in clean containers and protected from
exposure for the duration of the SI. The USATHAMA Project Manager will determine the

length of time material blanks are to be stored after completion of the $I.

3.17.6 Corrections to Documentation and Variances

A variance is 4 deviation from project requirements. All variances from procedural and
planningidesipn documents and other project requirements will be documented on the Figld
Change Request Form. The TUSATHAMA Project Manager for the SI at Fort McClellan will
approve field changes that have a major impact on cost, schedule, and/or technical performance

betore incorporation.

Field chanpes and deviations from project planning documents will be reviewed and
approved by the Project Manager. Field Manager, or the Project (A Manager. Al deviations
from procedural and planning documents will he recorded In the site logbook, Project reports

will detail all field chanpes and deviations.
When 11 becomes necessary 1o make correclions to any form of documentation (c.g.

sample labels, chain-of-custody forms, daily Jogbooks), the obsolete information will be crossed

out with a single line and the changes made and initialed by the person making the change.
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3.17.7 Photographs

A photographic record may be made during the field program, documenting field
activities (i.e,, drilling, soil boring, weil installation, and sample collection), This phatographic
record may be used to highlight and enhance appropriate sections in the report resulting from

these activities,

3.17.8 Disposition of Documentation

Upon conclusion of the ficld effort at Fort McClellan, all field documentation (i.e. maps,

well logs, logbooks, and photographs) will be clearly labeled and submitted to USATHAMA,

3.18 BACKGROUND SAMPLING

Background samples for soil, sediment, and surface water will be collected from the
location where Cave Creek enters Fort McClelfan, Surface water and sediment samples will be
collected in addition to hand auger samples collected at |- and 5-foot depths. The background
samples will be analyzed for ali of the parametcrs for which analysis are bein g conducted at the

51 sites.
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4. DATA MANAGEMENT

This section provides information on the management of information collected in the fetd

and in the Jaboratory. The USATHAMA Daia Management System (IRDMIS) will be used to;

* Store information for future use
* Sort information for specific necds
* Allow data evajuation and COMparison

= Present information in useahle forms,

The quantity o the analytical, geotechnical, and map data produced is so large that an
¢laborale data management system is required for tracking and storage.  The USATHAMA
IRDMIS and accompanying software will be used to enter, store, and retreve data tor later
interpretation as part of the Fort MeClellan S, The data will be entered according to the
requirements in the Installation Restoration Program Quality Assurance Program (IRPQAP}
Manual, "TRIDMIS User's Guide Volume I PC Tools™, "IRDMIS User's Guide Volurae - Data
ictionary”, and "Instatlation Restoration Control Charts (IRCC) Manual®. The data will be
transmittcd  error-free 1o Potomac Rescarch, Ine. (PRI} for additional error checking,
reformatting, and final entry into the pyrammid data repository. The following sections outline
the steps necessary for the collection of analytical, geotechnical, and map dat, and the

TEQUIFETIZALS Necessary (o enter the data into the USATHAMA datubase,

4.1 FILE INFORMATION

The items selected for cntry into IRDMIS will be entered in one or more of four

geotechmical files:

Map File (GMA}

Field Dnlling File {GFD)

Well Construction File {GW)
Groundwater Stabilized File (GGS)
Chemical Data File ($CC).
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These files, and others, along with data £ntry procedures are fully described in Sectiony

3 and 4 of the Tnstaliation Restoration Data Manapement User's Guide.

The following information (arranged by file) will be verified and entercd into the

IRDMIS. The chemical data file will be prepared by the testing laboratory, Specific cedimg of

this imformation can be found in the IRDMIS User's CGuide,

Muap File (GMA)

installation

site type

site identification/site number

covrdinates and coordinate system

ground surface elevation

source and accuracy of mapping daa

aquifer

pointer information {cross reference for each bor ng and associated well(s)

source of data (company and individual).

Field Drilling Fite (GFD)

mstallation

site type

site identification

depth to first encountered water

depth to bedrock

depth 10 deepest part of boring

unified soil classification system symbol {expanded for bedrock lithologies)
tithologic intervals (by depth and thickness)

source of data (company and individual)

dates,



Well Construction File (G W}
* installation

* site type

* site identification

* stickup

* bentonite seal interval

* blank weil casing interval

s well casing diameter

* dength of overburden casing
* overburden casing diameter
¢ total depth of boring

» filter pack interval

* grout interval

* screen interval

+ dates

* source of data {company and individual).

Groundwater Stabitized File (GGS)

* installation

* site type

* site identification

* depth to water (from pround surface)
* date(s) measured

* source of data (company and individual).

Chemical Data File (5CC)
= installation

» functional area

* sSite type

» file Iype

* site identification
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field sample number
sample date
program

depth

sample technique
preparation date
laboratory

lot

sample number

laboratory analysis number

analysis date
method number

lest name
uncorrected boaiean
uncotrected measurcment
unit of measurement
dilution factor
MOLsture

analysis accuracy
initials

fagging code

depth unit

ciass indicator
corrected value
analysis type

prime contractor.




3. PROJECT SCHEDULE

The Fort McClellan SI is composed of three phases, including project planing. field
investigation, and data reporting. A detailed project schedule for feld Investigation activitjes
and reporting is provided in Table 5-1, This section outlines the sublasks incorporated into cach

phase of the project.

5.1 SITE INVESTIGATION

Upon acceptance and approval of project plans by USATHAMA and EPA Region Tv,
the U.S. Army TEU and SAIC will commence ficld activities at Fort MeClellan,

5.2 SI REPORT

SAIC will prepare a report 0 document the findings of the SI. The report will include
tabulation of wvalidated data and will Incorporate aspects ef the TEU sampling program.

Identitication of interim corrective measures will be addressed as warranted by the data.

5-1
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i, EQUIPMENT CALIBRATION PROCEDURES

6.1 FIELD EQUIPMENT

Tnstruments and equipment used to gather, generate, or mcasure environmental data wil]
be calibrated with sulficient [ requency and in such a manner that accuracy and reproducibility
of results arc consistent with the mancfacturer's specifications.  Table 6-1 summarizes the

calibration procedures required for the fictd equipment used during the ST at Fort McClellan,

The satisfaclory operating condition of equipment and instrumentation used wnsite will
be verified before each piece of cquipment is shipped to Fort MeClellan. Al cquipment and
instrumentation will be calibrated daily before field activitics begin and immediately recalibrated
if field personnel suspeet that calibration may have been altered fi.e., change of batteries,

cquipment being drepped or knocked about, or significant changes in temperature or humidity),

6.1.1 Health and Safety Monitoring Instrumentation

Calibration of health and safety instruments will be performed daily, before use, at the
intervals specified by the manufacturer, or more frequently if field personncl sospect that
calibration may have been altercd.  Health and safety imstruments will include a Mine Safety

Appliances, Inc. (MSA) combustible gas indicator and an HNu photoionization detector (P11,

The MSA combustible gas indicator and HNu PID will be used for field personncl safety
purposes and for screening potentially hazardous soil samples. Because the istrumentation and
procedures are continually being updated, ficld personnel are required to consult the Appropriale
mstruction manual for calibration instructions. Calibration procedures for these instruments will

be in accordance with the manufacturers directions,

6.1.2 Water Quatity Measurements

All instruments used to conduct water quality measurements will be calibrated daily
before use and more frequently it field personnel suspeet that calibration may have been

atfected by some external factor {e.g.. temperature or humidity). Water quality measurement

6-1



Table 6-1. Summary of Field Monitoring Equipment
Calibrration Procedures and Frequencies

Equipment

Lae

Linits of Measure

Culibration Procedug:s

HNu PLD

MEA Combustibla
Gas [ndiwalor

pH Meter

Specific
Conduclance Meler

Mercury
Thermometer

Woutrr Level
[medicator

Alr monitoring ducing feld
vperations Eor presenve of

organic vapors  Soil vapor
munitoring at selectzd sites.

Aar manutering during field
operalions for presence of
combustible pases.

Maasure groundwatee pll
during Jevelopment purging
and sampling of monitoring
wells and sampling of surface
wWakers.

Measure groundwater specific
conductunce dunng
development purring and
sampling af monitordng wells
and sampling of surface
walers,

Oroundwater tempuerature
measurements during
develupment purging and
sampling of montlorng wells
and sarluce water sampling
lowcatons.

Crrouglalwater Tewvel measure-
Ments o monitocing wells,

Parts per million

Percent of lower

eaplosive hmil

Standard units

Micrombos per
cenoimeler

Depree celsios

Fest

Calibrate daily using 160 ppm T -

C /AL nonloxic calibration gas
manufactured hy HNu Systems, lne,: see
Appendes A, SOF 630 FP 20,

Calibrat= daily using an MSA
manufaciured calibration pus - a
nontlammable pentane (0.73 percent viv,
In air, 50 percent leweer explosive Ll
e Appemlix A, SOF 6340 [FF 25,

Culibrate in the field wsing Fusher
Scientific soutions Atandardized at
2% °C agawnst NIST standard reterence
material; see Appendiz A, S0P FP 30,

Calibrate daily using YST 31672
conductivity calibratnon aolution
(potassium chbocice, water, and G002
percent godine]; see Appzndiy &, SOF
G630 FP 31

Calibrated by manufaciorer.

Cahibrated by manufacturer. Calibration
check will be made perivdizally wsing »
RUMSYOT'S Lipe.

Note: NIST — National Tnstitwde of Seandards ynd Technalagy,




nstrumentation will include a hand-held PH, specific conductance, meter and a MErCuTy or

digital thermometer.

Specific Conductance Meier - Details on the use of the specific conductance meter ars
discussed in SOP FP 7-5 located in Appendix A. The specific conductance meter will be
calibrated daily, immediately prior to the day’s first use. Calibration will be verified ar cach
groundwater sample collection location and after 10 surface water sample locations,  The

following briefly describes the calibration procedure for the specific conductance meter:

* With the instrument turned off, check the meter’s mechanical zero setting. Adjust the
screwdriver adjustment centrol on the meter face, if necessary, to obtain a zerp
reading.

* Press the power swilch to "on" and press the battery check switch. Verify that the
meter necdle deflects to the bartery check area.

* Connect a clean, dry probe to the instrument. Remove the instrument from its
carrying case and place it on a padded surface.

¢ Press the 0-2 range switch and verify that the meter reads zero. if it does not, adjust
the null adjust potentiometer RB9 on the amplifier circuit board 1o obtain 3 reading as
near to zero as possible,

* Presy the 0-2,000 range switch.

* Immerse the probe in the 1,000 me/L sodium chloride solution. The meter should
read 1,990 pmbos/em. If it does not, adjust the standardization potentiometer R32.

pH Meter -- Details on the use of the pH meter are discussed in SOP FP 7-4 located in
Appendix A This instrument will be catibrated daily, immediately prior o the day's first use.
Cahbration will be verified at each groundwater sample collection focation and after 10 surtuce
waier sample collection locations. The following briefly describes the calibration procedure for

the pH meter;

* Be sure the fill hole in the pH electrode ts uncovered. The fill hole iy to reman
covered at all times. except for calibration and pH measurement. When the clectrole
1S not in use, cover with the storage cap.

* Immerse the probes in the pH 7 buffer solution and select the pH mode.  Allow

approximately 30 seconds to reach equilibrium and adjust the CAL control o obtain
a reading comciding with the pH and temperature of the buffer.

6-3



* Remove the probes from the pH 7 solution and rinse thoraughiy with ASTM Type 11
rcagent water,

* Immerse the probes in a pH 4 or pH 10 buffer solution, Use the buffer solution
within 3 units of expected sample values. Allow approximaltely 30 seconds for the
probes to reach equilibrium. Adjust the SLOPE control for a reading determined by
the temperature of the buffer solution. A table on the label of the buffer solution
provides this information.

* Rinse the probes thoroughly with ASTM Type I TEAPCHIL Wallr.

Water Level Indicator -- This instrument arrives calibrated by the manufacturer for water
level measurement. Before shipment to Fort MceClellan, the len gth of each water level indicator

will be calibrated against a surveyor's tape.

igital Thermometer -- Before shipment to Fort McClellan, cach thermomeler ysed
during the SI will be calibrated against a standard thermometer traceable (o NIST, Centification

of acceptable calibration wiil accompany each shipment of thermometers.

6.2 LABORATORY EQUIPMENT

Calibration is the process of determining and adjusting instrumental response, relative to
physical or chemical standards traceable 1w USATHAMA. IPA, or NIST. Lach calibration
point is a reproducible reference w which all sample measurements can be correlated. Ta ensure
that daly varances have not adversely affected the operaton of the instrument, a series of
calibration standards will be analvzed before any samples are analyred. The calibration will be
verified with another calibration standard each day. Calibration check standards will be analyzed
according to the analysis mcthod specifications. The laboratory will satisfy all calibration
requitements as specified in the USATHAMA approved protocols.  This is o include the

running of all standards for initial and check calibrations.

Calibration of laboratory equipment will be based on written procedures approved and
cethified by USATHAMA. Records of calibration, repairs, or replacement will be filed and
maintained by the analytical laboratory. These records will be filed at the location where the

work is performed and will be subject o QA audit. For all instruments, the laboratory will

6-4



maintain service contracts with the applicable instrument vendor. Details of the laboratory

equipment calibrations are provided in the project QAP (SAIC 1491a),
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7.2 Calibration solutions, as required.

80 PROCEDURE

The procedure for calibration, operation and maintenance of the OMEGA Mode] PHH
60/30 hand held pH merer is outlined below. If a diffarent instrument is usec. the OWTEr's
manual should ba consuited for instructions.
8.1  Calibration

The OMEGA Maodel PHH-60/80 pH mater is laboratory caliprated priar to shipmen:
from the marufacturer, Calibration should be performed daily or more frequeatly i fleig
2ersommel suspect that calibration may tave been altered. For best results, calibrate pH with 4
fresh buffer solution that is within three pH units of the rest sample. The following procagur
describe the steps for calibration of the OMEGA Model PHH 60/80 pH meter:

L. Rinse the pH probe with ASTM Type I reagent-grade water.

2 Insert the pH probe into 300 mi. of a {resk pH 7 buffer solutign (Fisher

%Icicntiﬁc, monobasic potassitm Phosphate and sodium bydroxide, 0.05
Malar)y, _

Lal

Slide back the battery compartment cover of the instrumenqt exposing the
adjustment pots.

4. Adjust the CAL pot until the display reads 7:00.

5. Remove the probe from the solution, rinse with ASTM Type O reagent-
grade water and insert in 300 mL of either a pH 4 or a pH 10 busder
solution. Use the appropriate salution that is in 1he expected pH range of
samipier. (Recommended byuffsr solutions:  Fisher Scientific, pH 4;
potassium  biphthatare, .05 Molar; pH 10 potassium  carbonate,

potassium borate and potassium hydroxide, 0.05 Molar.)
5. Adjust the SLOPE pot yntil the dispiay reads the correct vajue,
52 Operation

L. Stide back electrode compartment to reiease pH eiectrode. Remove
storage cap,
2. Extend electrode in either the 90° or 180° measuremen; position.

LY ]

Energize instrimmen: Dy depressing the ON/OFF switch once.
4. Rinse the electrode thoroughly with distiled watar tg prevent ¢ross-
contamination.

3. Immerse electrode in solution tg ba measured. For proper operation,

immerse electrode to half its tength, approximately 300 ml, Do nor
immerse electrode caps.
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Acceptanca - Progracm Ok r Apprereal - Program Manager
1.¢  PURPOSE

The purpose of this procedure is to define the fecessary steps for conducting pH
measurements during feld activities.

it SCOPE

<.l This procedure applies to the calibration, operation and maintenance of the Omega
Model PHH-60/80 hand-held pH meter and probe.

2.2  This procedure may alse be used in conjuaction with the manufacturer's instruetions -
other pH measuring devices.

3.6  REQUIREMENTS

pH is an important environmenta] parameter that is routinely measurad during waste
management investigations to provide information op the extent of contarmination at a site. In
additdon, pH measurements are i2kan on purge waters from menitoring welis 10 aid iq
assessing when sufficient water has been removed from the well to ensure that formation water
sampies will be collacted,

40  REFERENCES
OMEGA Engineering, Inc., Model PHH 60/80 Hand Held pH Meter [nstruction
Manua!, 1986.

50 DEFINITIONS

None,

6.0  RESPONSIBILITIES

The Field Operations Leader is responsibie to ensura that the necessary equipment s
avaiiable for the calibration, use and maintenance of MeASUring equipment. The Field
Operations Leader is aiso responsible to ensure that the calibration and use methodalagy s
consistent and that workers have been instructed in the proper use of equipment.

7.0  EQUIPMENT
7.1 OMEGA Model PHH 60,80 hang held PH meter and probe, or equivalent.
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6. Select the desired parameter by depressing pH/PPM switch.
7. Agitate electrode briefly and observe reading.

8. Rinse electrode thoroughly with ASTM Tvpe U reagent-grade water and
replace pH storage cap; fill the cap with 2 small amount of pH 4 buffer or
potable water to keep the bulb from drying out.

2. Remove the battery when the instrument will be stored for 2 long periad,

83  Preventive Maintenance

The pH meter should be cleaned and inspected dailv before and aftar use, Batteries
shall be replaced, as Oecessary and the pH elecrode shall be repiaced when requirec.

The pH electrode can be maintained by cleanming after use with ASTM Type I reagar:.
grade water and flling the electrode’s Protective cap with a small amount of pH 4 buffer o;
potable waler 1o keep the bulb from drving out

3.0 ATTACHMENTS
None.
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3 Insert the probe into the sampie soiution. Immerse the tip to or bevond

the vent holes and agitate the probe vertically to be sure air bubbles are
not enrrapped, Allow time for the reading to stabilize. [f the reading
falls within the lowest 10% of the ranfgc, select the next lower range and
again ailow the reading to stabilize hafpra recording the measurement,

Taking the Temperature Measurement:

1. Press the POWER I key and °C key. Verify that the LO BAT indicatian
does not appear.

2. Insert the probe into the sampie solution, Imymerse the Up to or devond
the vent holes and agitate the probe vertically if the sample is not fowing
or being stirred t0 be sure air bubbles are not entrapped near the
temperature sensor. Allow the reading 1o stabilize before recording the
temperature measurement,

Lal

Rinse the probe thoroughly with demineralized water after each
measurement.

8.3  Preventive Maintenance

Cleaning the Probe: :

The probe should be rinsed thoroughly with deifonized water berwean measuremsnts
during normaj use, When this is done thera will e litle chance of interfering substznces
building up on the probe elements. Should the sample comtain ails, greases or fars, howevar,
the electrodes could becoms coated and affact accuracy of the readings. In this case, the orabe
shoud be cleaned with a strong detergent solution or dipped in a 1:1 bydrochloric acid solution
and then rinsed thoronghiy with deionized water,

Battery Repiacement:

A low battery indicaton will appear i the upper left corner of the display whex battery
replacement is nesded. Replace the compiete set as described in rge Battarv Instaliation
procedurs in the Preparation for Use secton.

Probe Replacement:

Tae replacement probe assembiy listed in the replacement paris list comes with the
cabie and the 4-circuit connector installed and with the cable te properiy pasitioned four
inches from the coanector. Replace the probe assambly as follows:

1. Remove the batteries from the battery helder.

2. Remove the six scraws securing the mstrument in the case.
3. Carefully lift the instrument from the case.

4. Disconnect the probe cable connector from the circuit board jack.
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— 1. Be sure the probe is clean,
2. Soak the probe in demineralized water for at least 30 minutes.

et

Remove the probe from the water and tling our drops clingirg insice.

4. Immerse the probe to or beyond the vent holes In a heaker containiag
Sodium Chloride Standard Soiution, 100¢ mg/1_ Agitate vertically 1o
rermove entrapped air. :

Lh

Repeat Steps 3 and 4 at least once more.

6. Press the POWER I kev and OND key. Verify that the LO BAT
indication does not appear.

Press the 2 mS/em range key.

8. Check the reading or the display. It should be 1.960 ma/em,  IF
adjustment is needed, use a small screwdnver 1o adjust the CAL cortral

next 1o the display. Counterclockwise adjusument increases the reading,

B2 Operation

Taking the Conductivity Measurement:

If the probe has been in storage, soaking may be necessary prior to use tg emsyre the
probe is thoronghly watted.

— L. Press the POWER I key and CND key. Verify that the LO BAT
indication does not appear.

1-3

Select the appropriate range. [ the range in unknown bagin with the
highest range.

3 Insert the probe into the sampie sojludon Immerse the up to or beyond
the vent holes and agitate the probe vertically to be sure air hubbies are
ot eauapped. Allow time for the reading to stabiiize. If the reading
falls within the lowest 10% of the range, select the next lower range ang °
again allow the reading 1o siabilize before recording the measurement.

An overrange conditdon cause a 1 display followed by blank digits.

4, Rinse the probe thoroughly with demineralized water after each
measurement.
Taking the Total Dissolved Soiids Measurement:

1. Press the POWER I kev and CND kev.,  Verfy that the LO RBAT
indication does not appear.

|-
+

Select the appropriate range. If the range in unknown. begin with the
highest range,
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7.0 EQUIPMENT
The following is a list of replacement parts, calibration standards and accessories
associated with the operation of the Hach Model 44600 conductivity /TDS meter.

REPLACEMENT PARTS AND ACCESSORIES

Cat. Na. Description Unit
19380-04 Battery, AA_ alkaline s PR
1080-42 Beaker, poty, 160 mL.each
B20-14 Bottle, wash, 120 mLear:-l
14423-26 Gallic Acid Solution, 55-M) dropping bottle SO Y- 1.1, |
446(0)-38 Instruction Manual g OO T T
162-36 Phenoiphthalein Indicator SOlUNOn e 1§ mL
4460600 Probe, conductivity ... SO -3- Vol |
444606-10 Probe, conductiviry, 10~ eable (Optional}.... ... szch
2105-14 Sodivm Chloride Stapdard Selution,

100 mg,/L {1990 + 20 43/cm, 995 + 10 TDS) s 118 mL
23075-14 Sodium Chiorids Standard Seiution,

85.47 mg/L (180 + (0 s#S/em, 90 + 10 TDS) e 118 mi
1440014 Sodium Chloride Standard Solution,

491 mg/L (1000 + 10 wS/cm, 300 + 5 TDS) oo 118 mL
23074-14 Sodinm Chloride Standard Solution,

10246 mg/L (18000 + S0 uS /em. 9000 + 25 TDS).........118 mL
"Refer to specifications for differences in accuracy and zeto error,

8.0 PROCEDURE

The procedure for caiibration, Operatio, and maintenzance of the Hach Model 44600
conductvity/ TDS meter is outlined baigw. If using a differsnt insoument, the owner's manual
shouid be consuited for instructons,

8.1  Calibration

Calibration will be needad peniodically due to aging of the probe electrical componenss
or when a new probe is instalied. Calibration with a standard soiution of known conductivity
vaiue near the typical temperature of the sample solution will improve accuracy.

NOTE: Calibration on the 2 mS/em range with the 100 mg,/L NaCl (1.99 mS/cm)
standard calibrates zil three TANges accurately enough for most applications. However, slightly
better accuracy will be gained by calibrating on the particular range to be used using the
appropriate standard solution, Refer to Replacement Pares and Accessortes for a list of available
standards offered by Hach Company,

Calibrate as follows:

NOTE: Sodium Chloride standards are contaminated easily. Always clean the prope
before calibration and use a clean, dry container for the standard solution.
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LG PURPOSE
The purpose of this srocedure is to define the steps necessary for calibration, operationg
and maintenanee of *he Hach Model 44600 conductvity /TDS metar,

2.0 SCOPE

2.1 This procedure applies o the caiibration, operation and maintenancs of +he Hack
Model 44600 conduetivity/ TDS mater.

2.1 This procedure may also be useqd ig £oDjunction with the manyfacrurer’s IEstructions for
other specific conductivity meters.

3.0  REQUIREMENTS

Electrical conductance of a substance is itg ability to conduet an elecirical qurraz,
Chemicaily pure water has a low elecmical conductance; while water thar contains dissolved
inorganic solids (chloride, phosphate, etc.) has a high electrical conducrance. Conseguerzly,
the greater the amount of dissolve solids in ground waier the greater the water's elscrical
conductivity.

4.0 REFERENCES

41  Driscoll, F. G., 1986. Groundwater and Wells. Johnson Division, St. Paul, Mion. pp. ¥2-
94,

4.2 Hach Mode| 44600 Conductivity/TDS Meter Instruetion Manyals.

50  DEFINITIONS
None.

6.0 RESPONSIBILITIES

The Fleld Operations Leader i respomsibie to ensure that the necessary equipment s
avaitabie for the calibration, use, and maintenance of the sampling equipment. The Fieid
Uperations Leader is also respansible to ensure that the calibration and the method of
Operation is consistent and that workers have been instructed in the proper use of equipmeant.
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5. Connect the replacement probe cable connector 10 the cireuit board jack

and install the instrument in its case. Be sure the cabie tie instailed on
the probe cable is placed inside the compartment lousing the circuir
boards to provide a strain relief for the probe cable,

3 Secure the inswrument in the case with the six screws removed in Step 2.
Thread the screws unti} the heads contact the panel surface. Screws wifl
nat become tight with further rotadon, but threads will oot strip.

=l

Replace the batteries. Referto Barery Installation.

8. Periorm calibration with the new probe.  Refer 10 the Calibration
paragraph.

9.0  ATTACHMENTS
9.1  Attachmen: 9.1 - Description and Lacation of Contrals and Indicators.



ATTACEMENT 5.1

FP 7.3
DESCRIPTION AND LOCATION OF CONTRQOLS AND INDICATORS
Table 1 Instrument Contrals
ltem Name ’ Descrintion
: ~iguid Crysaai Dispiav A3 1/2-cigir display indicares valpe of measerimear!, Raadong el
bc in millisierncns per cendmster, micrpsismens ner caniigaies

grams per liter tow disseives soligs, miligrams oer Lies igiy
dssolved solids or degress calsiug dependicg on fhe Amerce agns

Tangs matichee seleczad 4 jow batiery indicatios is itcorseraiec,
- wdrcazing LO BAT whea battzry TeplacTman) s raguired,

z i) Range Key Secizets rangs 20 for m5/em eoadycnvity or gL toral disseives
solids.

3 2% Range Koy Seizzts rangs 2 for m3em condiziviry or g/l iotal dissoives saiids,

200 Rangz Key Selests rapge 20 for 25/cm sopdueziivity ar meg/L tola fissaives

soligs, .

4

z TDE Eev Selects total dissoived soiids measuramen: mads,

& CND Kev Seitets eoaductivity measurment mode,

7 BC Key S8Ie<ls [BMpEratirt measurement mode,

5 Power Esvs TWwns operating power oo aad off Press forea O for el

9 CAL Coaereal Used to calibrate the cell constan: setling [0 Zompimsaze Gor

variations in probe eiectrical charnmaristios,






