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1.0   INTRODUCTION 

The Data Management Plan prepared for the RI/FS - 1 investigation provides procedures, 

organization, and methods that comply with the U.S. Army Toxic and Hazardous Materials 

Agency (USATHAMA) Quality Assurance (QA) Program and Installation Remediation Data 
jf      ^ 

Management System.  This plan sets forth specific protocol for generajfbn, management, / c 
distribution, and retention of data and documents generated du#ng*4heilI/FS - l 

investigation. "%^ ^%-, '^%*. 

Subsequent sections of the Data Management Plan^are/organized as follows^ 

-     Section 2.0  Data Types 

Section 3.0  Sample Control 

Section 4.0  Corrections to Documentation 

Section 5.0  Electronic Data Manage 
\ 
\ 

Section 6.0  Quality Assurance Program /  4 
\   \ "    * 

Section 7.0  Document Control System    / 

l.l    PURPOSE / S~\  \ 

The purpose of thejDaja ManifgementPTSiris to: 

Provide a consist^^fTame'work for generation of analytical data in support of the IR 
Program conducted ByJJSATHAMA at RMA 

Estar^h^ändaröSpractices^thjrt permit HLA and USATHAMA to exchange analytical 
results in a manner\oAsistent*with the project QA Program 
/ < I   I . 

Establish,,protocol for verifying the precision, accuracy, representativeness, 
compWblHty, and^onipleteness of analytical results for the RI/FS - 1 project 

1.2   OBJECTIVE \/ 

The objective of this plan is to describe the steps that will be used to control the flow 

of data from sample collection through analysis, reduction, validation, and reporting in the 

format required by USATHAMA.   Technical data (field, office, and laboratory) will be tracked 

20000,710.10 - DMP 1 
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and validated to meet the Data Quality Objectives (DQOs) of the Work Plan and the RIFS-1 

Quality Assurance Project Plan (QAPP).  The data collection and QA procedures used to assess 

the technical utility of analytical data are described in this report and QA presented in more 

detail in the QAPP (HLA, 1989).   All documents generated by HLA will be managed using 

HLA's Document Control System and will be reviewed by qualified ÖL^ personnel for 

completeness and accuracy. 

X  X 

20000,710.10 - DMP 
03-17-89 



2.0   DATA TYPES 

This section describes the geotechnical and analytical data types to be generated during 

the off post RI/FS-1 process. 

jf * 

2.1   FIELD DATA f f 

Field data include the raw data generated by the field invejÄgaiQon and may include 

(but are not limited to) the following: 

- Field notebooks 

- Field investigation reports 

- Field instrument readings and calibratiogfraförds/ y 

- Boring logs/soil sampling forms 

- Well completion reports 

- Air sampling records 

- Biota sampling records 

- Ground-water sampliptjfTor 

- Soil sampling forms 

- Surface-water famprwjj Jo 

- Waste samplinÄ-fsrms 

- Chain^fyCustody 
/ / \ \ 

- Water*level measurements 
X X. / / 

- Surface* water^flowyra^s 
\ N// 

- Aquifer test^Jata / 

- Meteorological data 

- Maps and photographs 

- Sampling labels 
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2.2   ANALYTICAL DATA 

Analytical data include results of chemical or physical analyses of field samples and the 

results of geotechnical analyses.   Analytical data may include (but are not limited to) the 

following: 

- Air sample analytical results 

- Biota sample analytical results 

- Ground-water sample analytical results 

- Soil sample analytical results 

- Sediment sample analytical results 

- Surface-water sample analytical results 

- Waste sample analytical results 

- Physical properties test results from analysis of soTfesamfrtes 

- Maps (e.g. water levels, chemical disfriliutian} 

\   \   / /" - Geologic sections \   %/ / 
\    / 

- Analysis/calculations o^-lfquife/ test reiultsV 

"*#• 

Fate and transport^akülatioÄs 

Costing scenario^  S.    / 

Computer modeling "N.   "^ 
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3.0   SAMPLE CONTROL 

Sample custody procedures will be followed from sample collection, transfer, analysis, and 

disposal.  This section describes the custody procedures for samples controlled during offpost 

RI/FS-1 activities.   Procedures described in this plan comply with theJJJATHAMA regulations 
.#    '"Of 

for IR projects and other applicable EPA sampling guidelines.  Thjs^purpose of these proce- 
J?    -if 

dures is to ensure that sample integrity is maintained during cpÄc4on^transport, analysis, / / w 
and storage.  Sample custody is divided into field procedure^ajtd laboratory f»ocedures. 

3.1    FTELD CUSTODY PROCEDURES 

Samples will be handled by as few people as/po«sible/TEach sample will be labeled using 

waterproof ink and will be sealed immediately after^oUecEfen. The field sampler is responsible 

for custody of samples until they are transferred to the si^^naflager and then to the 

laboratory. \   ^* 

The HLA Project Manager or designated ^pfes^htative will be responsible for ensuring w that custody procedures are follerwecrMuring field sampling. 

3.1.1   Sample Identification/       / 

A critical element in^ta^fianagement is the consistent recording of data collected in 

Mnanb«. oF-fj the field.   HLA usefTcombinai^^ohfJeld forms and field notebooks to meet this goal. 

Copies of HLAVfield forms^re\contained in Appendix A of this document.   Sample identi- 
/ / 1 1 

fication documents will be ca&filly prepared to maintain identification and chain-of-custody 

records to controHampte dfspesition.  Sample identification documents that will be utilized 
\ I 

during RI/FS-1 activities**? RMA include: 

- Field logbooks and/or field data records (FDRs) 

- Sample labels 
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- Chain-of-custody forms 

- Analytical lot designation forms 

The method of identification of the sample will depend on the type of measurement and 

analyses performed.  In-situ measurements are recorded directly in logbooks or FDRs. 
./ / 

Information provided on these records includes the project code, sjätiofl number, station 

location, date, time, sampler, field observations, and remarks. ßxmpfes^of in-situ measure- / / w. 
ments include pH, temperature, conductivity, flow measurem^ffi, contiftaou^jr monitoring, 

and stack gas analysis. f / ~w 

/ / 
Samples to be subjected to analyses other than/Tns*§itu measurements are identified by a 

/ /    /"> 
sample label.  These samples will be transported Tsgrn^fsajftpling location to a laboratory 

or other location for analysis.   Each portion of a field äanpTe^will be preserved in accor- 

dance with USATHAMA QA procedure/, ano?-tfc«^ample conftajier will be identified with a 

label. 

During all phases of analyses, sample custodywill be maintained. If a composite or grab 

sample is to be split, aliquot^poctföra will be plaäedHn individual containers.   Labels will 

//      I   l Xf 
contain identical informapoo: 

3.1.2   Field Logbooks^ 

Field logb«ok«'JwTu^e^ised tofec^o/d data collection activities performed at the site. 
i      f %    % 

They will be assigned to fieldfpeVsonnel and will remain in the custody of field personnel 

\  \ /  ' during samplmg^acfmties.  Eacji logbook will be identified by a project-specific number. 

At the beginninl^pf e§eh day, the date, start time, weather, field personnel present, level 

of personal protective equipment, and the name of the person making the entry will be 

recorded.  The names of visitors, their affiliations, and the purpose of their visit will also be 

recorded.   All information pertinent to a field survey and/or sampling event will be recorded 
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in the field logbook.  Entries in the logbook will include, but will not be limited to, the 

following: 

- USATHAMA project for which sampling is being conducted 

- Unique, sequential field sample number 

- Matrix sampled  (e.g., ground water, soil) 

- Sample depth 

- Sampling date and time 

- Specific sampling location in sufficient detail tojdlpw^resampiing at^hejame location 

- Method of sampling 

Preservation techniques, including filtering g      / ^% 

Analytes of interest 

- Volume of water removed during^well developmei 

- Observations during sampling    \   ^ 

- Results of field measurements, suchSas ideptb/to water, temperature, conductivity and 
PH ^^    Y ( 

■-3* ""a. r— '* 

- Signature of the person .^Worming the sampling 
f / 1    i 'V 

- Date of shipmenjf ryänber is!" shippitfg*t^itainers, number of samples, and carrier 

In addition to the sampling, logbook, each sample container will labeled in waterproof ink 

with the follow^ng^fönnation\ 

S 5 
- Installation name 

"X "X. / / - Sequential field sample dumber 
\%/ / 

- Sampling date*.      J? 
X# 

- Analysis to be performed 

- Preservative/filtration 
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The information included on the HLA standard field boring logs, field sampling data 

sheets, daily field activity reports, or chain-of-custody records will not necessarily be 

repeated in the sampling logbook.   Logbooks will contain information for which there are no 

standard forms. 

3.1.3   Sample Labels // 

Samples will be identified by unique sample labels.   Prep^ngp4sär*Mj|e labels will be 
£   £ 

f     •%,.    '%, 

provided and will be attached to each sample collected.  LabWwill be prejected^from water 

and solvents with clear label protection tape.   If labelsjrre/fost, voided, or damaged, the 

sample information will be noted in the appropriated lojgbook.   The information recorded 
/ c   /> 

on each label will include: 

- Project code 

- Site ID, a number assigned by äfe proTSet^coordinatorW designated representative 

- Analyses requested 

Date of sample collectionJJulian date\    £ 

- Time, a four-digit n^nJBSrlydlpating thk2&hour time of collection (e.g., 0945 is 9:45 
a.m. and 1629 is 4^9jp\m.) J   *-***^_J^ 

/ £      f —^_    / 
- Sampling station^es^iptÄn^peciftet*-fey the project coordinator 

- Sampler's signajüjre^v "S^ 

- Remar^,^chiSng\pettinehN|iformation such as preservative used 
/ / \ \ 

- Laboratory sample nuinöer (to be completed by the receiving laboratory) 

Custody seals^teviöenjee iäpe) will be used to preserve the integrity of the samples from 
\ "'/ 

the time they are collectWuntil they are opened in the laboratory.   The seals will carry the 

date and time of sealing and the sampler's initials.  The seal will be attached in such a way 

that it will break when the sample container is opened.  Two seals will be placed on each 
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shipping container (cooler), one at the front and one at the back.  Clear tape will be placed 

over the seals to ensure that seals are not accidentally broken during shipment. 

3.1.4       Chain-of-Custody Records 

To establish the documentation necessary to trace sample possession from the time of 

sample collection through individual sample analysis to storage aftjf analyses, a chain-of- 

custody record will be completed for and will accompany everysa^leHnd every shipment of 

samples.  HLA will be responsible for completion of chain-ols^ustody rl«ordlfe(|ee Appendix A) 

throughout the sampling program until the samples havf been shipped or delivered to the 

laboratory.    The sampling portion of the chain-of j£u§«odyj-ecord will, at a minimum, contain: 

- Chain-of-custody number 

- Name of sampling team members 

- Sample tag number 
\ 

- Signature of sampler or bottle prepare*; 
\   ""- - \   V   I 

- Date and time of sample collection  \    / 

Sample depth f /*"*%  \ 

-   Media type      J?' /       f 

\ *   .r 

Signatures of persons iWvqi^ed in the chain of possession 

Inclusive, 
ja""" 

Preservation \ \ 

-   Laboratory designation \ 

/ Name of personNeceiving the samples 

er Analysis ^^e^Rejformed 

- Laboratory sample number 

- Date and time of sample receipt by the laboratory 
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- Analyses requested 

- Sample condition (recorded in "Remarks") 

3.1.5   Transfer of Custody and Shipment 

AH samples will be accompanied by a chain-of-custody record^pten transferring the 

/ / .     . 
possession of samples, the individuals relinquishing and receiving/thegsamples will sign, date, 

and note the time on the chain-of-custody record.  This recp/fi «^cuif^ntijiigample custody 

transfer from the sampler, often through another person^o the analyst at B14 laboratory. 

Samples will be appropriately packaged for shipment to the laboratory, with a. separate 

/./ custody record accompanying each shipment.  Shippufg cosrftfcyiers will be sealed for shipment 

to the laboratory.   The method of shipment and otlw^pertiHient information will be entered in 

the chain-of-custody record prior to sealing the record irrthe c«qler. 

When samples are split with anothet paft&jQeP**»JS*cnain-of-custody form will be 

prepared for those samples and marked to radicate \rfth wnom the samples are being split. 

The person relinquishing the saflipTSSMO the faöälit^or agency should request the signature of 

a representative of the app/op/fate r|frt|racknowied£ing receipt of the samples.   If a 

representative is unavaiiCbleSor re/useTKrsiga*i*nis will be noted in the "received by" space. 
X^ N/ / 

When appropriate, as in the case wfcere the representative is unavailable, the Receipt for 
■^ Sample Form s^uJcTconläkj äSstatement^that the samples were delivered to the designated 

location at the, designated time. 1 

XX // 
3.2   LABORATORY euSr60V PROCEDURES 

The laboratory wftKdesignate a sample custodian to accept custody of the shipped 

samples.  The custodian will verify that the information on the sample label matches that on 

the chain-of-custody record.   A checkmark and the individual's initials and date are then 

placed in the sample tag verification column on the chain-of-custody form.   Pertinent 
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information relating to shipment, pickup, and courier will also be verified on the chain-of- 

custody records.  A checkmark and the person's initials and date are then placed in the 

sample label verification column on the chain-of-custody form. 

Samples will be logged in a bound logbook, preferably one that is installation-specific. 
At 

Logging the samples into a laboratory-wide sample tracking system Cmatfual or computerized) 
/ / 

does not supplant the need for a written project-specific log.  SajfipIC information provided in 
f #^ ^%% 

the logbook must include: g £   "X^  \ 

Field sample number j^._ 
// 

Date of arrival at the laboratory £ £ 

Observations regarding the conditions unjrcr^hicb/lhe samples arrived, e.g. broken 
containers, leakage, lack of temperawrei^ntr^/ / 

- Analysis requested X 
- USATHAMA sample identificafdm^rmbe^Ojn additiostrfo any internal laboratory 

sample numbers) associated witfl^ac|i>^iejd^slmTri^number 

\ \ / /^^—/ 

\   V   j> 
Prior to the analysis, samples are grouped ihtsfanalytical lots, ordered and assigned an 

analysis identification numberf .aiftNJaitoratory custodian then ensures that all samples are 
.//   ) J       v 

transferred to the appropriate analst orStorSaHifcthe appropriate secure area. 

Laboratory peKonne^axe^pjönsible for the care and custody of samples from the time 
„ '\\ 

they are received^nulthe$amplev4s exhausted or returned to RMA storage.  All data sheets 
jr ^~^"^~   \      %    ?' 

and laboratory" records will ba retained as part of the analysis documentation. 
/ Y 1 \ 

Each^aboratory must foüow its established system for tracking samples through the 
"X    X /  / X     X /  / 

laboratory and id««ifymg/<he>supporting documents as required by USATHAMA guidelines. 
\  '■*■ /" 

When sample analyWand necessary QA checks have been completed in the laboratory, 

the unused portion of the sample secured as evidence must be returned to RMA for storage 

and disposal.   All identifying tags, data sheets, and laboratory records will be retained as part 
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of the project documentation until the data or documentation is purged by HLA or until the 

project manager authorizes its disposal. 

£/   \ 
"■%,    #' 
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4.0   CORRECTIONS TO DOCUMENTATION 

Original data recorded in field logbooks, chain-of-custody records, and other forms will 

be written in waterproof ink.  None of these documents will be altered, destroyed, or 

discarded even if they are illegible or contain inaccuracies that require^a replacement 

£ f 
document. £ / 

If an error is made on a document assigned to an individual, jhafSadividual will make 

the correction by drawing a single line through the error, enfmfig the co^ctNugformation, 

and initialing and dating the change.  The erroneous information will not be oBüferated.   Any 

additional errors discovered on a document will be ejected, initialed, and dated by the 

person who made the entry. %^   >*/ 
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5.0   ELECTRONIC DATA MANAGEMENT 

The HLA team will use USATHAMA's Installation Restoration Data Management System 

(IRDMS) to ensure that data quality objectives are achieved.  This approach coupled with the 

project QA program review procedures will ensure that all data meet aggeptance criteria and 

can be merged into the final data file. / / 
w   s 

A computer-based data tracking system has been develope^h^^^LA team to track 

data from the field through the laboratory to the RMA datable.  This^teack1n| system will 

allow team members to monitor the status of specific daCtß. any time. 
// 

The HLA team has, from past experience, estaKisfied a strong working relationship with 

the Technology Division and Analytical Branch ö^LjfSV^y^A.  This working relationship 

allows for early identification of problems that requirecWrötjye action and rapid resolution 

of such problems. The Program Data C^raaaawt^illhave o*es«Ql responsibility for the data 

by systematically updating and reviewing data\proc^i«g4nJ&e IRDMS. Team members will 

also be trained in the use of the ERDMS andW work with the Program Data Coordinator to 
 LIlW Ja. -% %_ 

% \ 
document the completeness Q^the^epoited data. %   y 

£ /      $  *******w__ 

5.1  PROCEDURES     ^S*s/ /     """""^ 
The HLA Data Management System (DMS) will encode maps and geotechnical and 

je"       \ \_\ 
analytical data./EachJ^ätä*,^a^wiin»a^V!r specific coding forms using formats designed to 

//. \ meet IRDMS requirements.     1 
^-    "*%. F   - 

Survey coordinates and elevations required to determine accurate sampling points will be 

measured by surveyors^and^ill be entered into the map data base by PMO-RMA.   PMO-RMA 

will then provide validated map location data that can be transferred to coding forms for 

entry to the DMS.  Map records will be entered weekly or as needed. 
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Analytical data will be coded by the laboratories onto forms that are compatible with the 

IRDMS format.  Sample ID numbers will be determined by the laboratory and will include: 

- Unique site ID (assigned by the sampling team) 

- USATHAMA sample ID number (specified in Section 9.3.2 of the USATHAMA 1985 QA 
Plan, revised March 1987) 

■9 

/ / 
Subsamples of individual analytical fractions will receive umquafUSATHAMA sample lot 

ID numbers but will retain the site ID assigned in the field. Jlie/faooratoi^ will provide HLA 

with individual lot designations or analysis request forms^These forms wi&sbe tjviewed by 

HLA to assure that sample analyses requested are consistent with the project sampling plan 

and project QA plan.  The laboratories (Enseco-CA J0ataQ*em, MetaTrace, and MRI) will enter 

all analytical and QC data into their IRDMS computer system using software provided by 

USATHAMA   These data will be transmitted to the HL^DMSkipr verification and transmission 

to the IRDMS.  Analytical data will be ayailaJbJe_to,T*«N4rmy within 55 days of sample 

collection. \  \f f 

^  \      / 

5.2   DATA CODING / *~s. \ \  \ 

Coding requirements/fo/the USATTITS MA JRDMS are described in detail in the IRDMS 

User's Guide.  Data to beNsntewsd into the RMA data base will be coded to meet the field and 

record formats of the IRDMS pltosranK Rejection of incorrectly coded or formatted data 

entries will be/Socumented Bv we HOf Program Data Coordinator, and corrective action 
I \ 

required wil] bV,communicated t# the laboratory or HLA data management personnel. 
'\ "\ / I 

The most re«enflM?dingr §ftidelines available from USATHAMA for entry of data are from 

the July 1988 version ofkj^h# IRDMS User's Guide.  Some standard file types include: 

- GMA - map records 

- GWC well construction - prepared for newly installed ground-water well 

- GGS ground water stabilized - prepared following sampling of a well 
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- GFD field drilling - prepared for soil boring and well construction 

- Sediment 

- CSO - soil 

- CGW - ground water 

- CSW - surface water 

- Biota 

- Air 

5.3   DATA FLOW 

The flow of data from the field through the^ÄLÄ DM5Hpto the laboratories and finally 

to the RMA PM data bases will be conducted in the^QUowggig sequence: 

- Field samples are logged onto a chain-of-custody f^mX 

- Chain-of-custody information, mclud*ng^analy»fc^e_quested, is entered into the HLA 
sample tracking system and comparetf-with^h&aqrjgiijal sampling plan 

\ v/ 
- Samples are received by the laboratory^ an«r lot designations or analysis request forms 

are assigned to each samffle",X \ \ 
//-\1 \ > 

- Lot designations arr reteived|b^HLA in f£Mays, or the laboratory is notified that lot 
designations have^p/t)eeni^lceIv^^**,-»* 

"""-^   ^v    £    f " 
- Lot designations afa^cheeked against the chain-of-custody form for accuracy and 

completeness N^ %. 

- Laboiatfry^analylfeal data are^pded into the IRDMS transfer files 
f   .»' \  i 

- Data ace evaluated to ensure that the data were collected under controlled conditions 

- Samplfes^thäfe-do not uie$t QA requirements are re-analyzed if holding times have not 
expired, oxrejectecKdata are grouped and qualified for later transmission to HLA 

- Data that pass (^requirements are record checked and group checked using the 
IRDMS until all detected errors have been corrected 

- Data, including accepted and qualified rejected data, are transferred to HLA via a 
floppy disk 

20000,710.10 - DMP 16 
03-21-8» 



- HLA informs the laboratory of any data that have been transmitted to HLA within the 
35-day or project-specified reporting time 

- Data received by HLA are checked for completeness and accuracy using the IRDMS 
until all errors have been corrected 

- Transmission of data to DP Associates is performed within 55 days 

- Data are entered by DP Associates to a temporary QA file   /% 

Data are rerun through IRDMS record checks and group sheets by DP Associates, and 
problems are corrected £ J 

- HLA reviews control chart data and recommends datäjöf be ele^tedNg usable- or 
unusable-qualified status ^ **\.   #■ 

- HLA delivers control charts and recommendation/to the PMO-RMA for final review 
and comment 

HLA and DP Associates are notified of data 'o^bifit^tatus 

Usable data are stored in the RMA data base^S, 

Unusable data are stored and qualifred4g_a separate reference data base 
\ 

The sequence of data flow steps is shotyn inJFigjtre 

Usable data become "read oj**yft-£iles and Cannot be changed by the HLA team. 
JF 

V        X V    \    • USATHAMA will be respon*ibJ£ for teoiverting preliminary data to usable files.  Occasionally, 

records need to be changed §r delefedya*-a-cesul|^f new information or corrective actions. 

Changing usable data requires** formal written request from the HLA Program Data Coor- **—0\\ 
dinator to the USA~THäMA. DVa Cbordifcator. Upon approval, changes may be made to the 

/ / \ " 
IRDMS by USATHAMA.        | 

*,   ^ 
Usable *readItaly" data wil/be utilized by the team for statistical manipulations, 

plotting, modeling, and d'esigjr and for interim or final reports.  The data will be retrieved 

from the IRDMS network via a 2400-Baud modem, and output will be distributed for use by 

team members using IRDMS programs. 
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5.4   DATA TRACKING 

HLA's computerized sample and data tracking system will be utilized to monitor sample 

data from the time of sampling, through analysis, and through the steps of data acceptance 

until entry into the RMA database.  The program is menu-driven and integrated with the 

IRDMS coding requirements.  With this system, biweekly status repopts for samples and data 

will be generated.  The use of this tracking system will ensure that aff analyses and samples 
£ .  "%■. 

requested for analysis are performed and that the data pass estabbsheC milestones in a timely 

V \ '%, 
manner. ^ \ J 

Contractual milestones for data submission to US&JHAMA that can be tracked by the 

77 system include: * ß      /*"- 

- Data sent to DP Associates within 55 days o^amr^ collection 

- Notification of the Contracting Officer within 5 aa^s oS^levation of data to usable 
status g 

- Timely submission of the biweekbr ld^oT^mpie^däy& status 

\   ' / 
The system has the capabühy^Tövirac^ otAejr contract deliverables such as the delivery 

/*?**% \ \\ 
of lot designation to HLA witfrm 14 Mays of sampHng and the delivery of transfer files within 

//       *   ^ 
35 days of sampling.     €   S.     / 

\ 
5.5   HARDWARj^T<nrSOgp^R^gE550TJRCES 

The data^geherated during the OfTpost RI/FS-1 activities will be stored on an Advanced 

Logic ReselttclTtALR) IBM-cempatible PC.  The data will be entered in a dBase Ill/dBase IV 

R^RI 

format and will l*a,tracked,using the USATHAMA IRDMS and HLA's sample and data tracking 

system.  Data output devices accessible to the ALR workstation include an Apple LazerWriter 

printer, a dot matrix printer, a high-speed CalComp 1043 plotter, and a 2400 Baud modem. 

Other hardware resources include a local area network of three SUN Microsystems 

workstations and IBM or IBM-compatible PC workstations and portables.   A variety of 

20000,710.10 - DMP 18 
03-22-89 



software for data base management (dBaselll, dBase IV, INGRES), spreadsheets (LOTUS, 

SYMPHONY), CAD and graphics packages (AUTOCAD Release 10, GRAPHER, and SURFER), 

and a statistical analysis package (SPSS) will also be used as needed for data manipulation and 

analysis. 

-%, 
N^ 

W 

\N// 
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6.0   QA/QC PROGRAM 

The QA/QC program for the RI/FS-1 investigation will monitor project technical and 

analytical procedures to ensure that data collected are accurate, precise, representative, 

complete, and comparable.  The QA/QC Program will conform to the J 985 USATHAMA QA 

Program Plan - 2nd Edition (Revised, March 1987).  The HLA QA#Co/rdinator will enforce full 
^ / 

compliance with USATHAMA's QA policies. /j^\ 

The objectives of the QA/QC Program are to: \jf %^ %^ 

- Ensure that technically defensible and consisterfpeld procedures ariNjsed for sample 
collection // 

// - Document that appropriate procedures ar^ujed to/wllect, preserve, and handle 
samples »   %.    y   _ 

-   Collect samples such that data accuracy, precwon,,!*e^resentativeness, completeness, 
and comparability may be assessed 

J 

- Perform chemical analyses of ah sainjpj^aee«ai|ng to documented and certified 
procedures \   \     ' ?  ^^^j 

\ \// 
- Ensure that accuracy and precision a|tafne# during the USATHAMA analytical 

certification program aw^raaintained during the project 

- Ensure the validit^o&t>roce^iu|es and systems used to achieve project goals 

- Perform and document cirfr«tiv«^acjio«S that are approved and properly documented 

- Quickly determine deficiencies affecting data quality -      x   x. 
^—    ^s.    >=,   X, 

- Ensure^lWdocTimentatioiNs verified and complete 

// \\ 
Successf uhcompletion of such a QA program is dependent on both the program organiza- 

N. / / 
tion and the me1*od]JhisedJ,fb tfbntrol data quality.  The QA function for the project is 

independent of technica^program management.  QA managers will report directly to the 

Program Manager.  The Field QC Coordinator, Laboratory Auditor, and Laboratory QA 

Managers will report to the QA Coordinator. 
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The responsibilities and authority of the QA Coordinator include implementation of the 

QA Program Plan and ensuring that field and laboratory chain-of-custody and documentation 

procedures are enforced.  In addition, the QA Coordinator wilt 

-   Prepare and submit weekly reports of sampling and laboratory problems, control 
charts, and corrective actions to the Program Manager and USATHAMA 

/ / - Ensure that review responsibilities are established for all wef k*programs and that 
required reviews are conducted £' 4t 

- Ensure that security procedures are implemented forJ^^Ml^rlple^' data, and 

project documents 

Ensure that laboratory QC problems are reportejftjrthe responsible Group Leader and 
that the problems are resolved quickly 

Reject any laboratory or field data that do^ngf comply with program QC criteria or 
procedures 

X' £ 
Perform announced and unannounced audits ofMaboSatory and field operations to 
assess implementation of the QC procedures "*" 

6.1    DATA VALIDATION S    x      / 

Validation of analytical data that ultimately reach usable status is the responsibility of 

the QA Coordinator with the juppei* or\the Pro|tamVData Coordinator and PMO-RMA.   Data 
/ /     i X \/ 

validation will be performed JW a re*iew"alKHMceptance procedure at each level of data 

acquisition.  The procedure^iäeslgaed to ensure that all forms, logbooks, notebooks, and 
\   \ 

documents preparejWSyTB8Hteam,,*rjB reviewed and approved by the person preparing the 

document as welL^äs a senior teaki member. / /      n 
Codingvforms or data transmitted from the laboratories must be reviewed for compiete- 

X \        / / 
ness and accuracy^jylhe. Labotätory QA Manager or designated representative prior to data 

submittal to the HLA Pftigtam Data Coordinator or HLA DMS.  Geotechnical coding forms will 

be reviewed by a senior geologist and Field QA Coordinator for uniformity, completeness, and 

accuracy prior to submittal for data entry.   All data related to USATHAMA coding will be 
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maintained in locking file cabinets, and the computerized files will be protected by encryption 

and password access. 

Transcription errors will be minimized by checking the printed output of data files 

against the coding forms.  Data and initials of the individual performing the check are part of 

the permanent file.  As part of the audit process, the QA Coordinato/w^l review laboratory 

and field data for errors in transcription, scientific validity, and jracgäbility for litigation 

purposes.  Should the validation process result in errors, the J^lpSpF^fc^Manager will be 

notified to take corrective action.  If the corrective actioajncfudes deleting^oj einging 

usable data, USATHAMA will be informed via a wr^ten/iransmittal that indicates the problem, 

the corrective action, and the request for change iff usable dfeia. 

6.2   APPROACH TO DATA VALIDATION 

Validation of field measurement data^adOaJjoratory dal^wifl be performed to ensure 

that data produced are of known and docume^ä'^iaUtyro^istent with project DQOs. 

Laboratory data validation will be performedSconsiffent with the USATHAMA Guidelines and 

other appropriate guidelines. / j?***^   \ \ \ 
/ / |    i V 

Field data validation/wifl be pfrfom"flhe«*the basis of field QC criteria established in 

the QA/QC Plan.  Field ^e^araplejr such as replicates, rinsates, field blanks, and trip blanks 

will be used to perJ&flfi'vSKdatioWH analytical results. 
jT    ——•*.    x      x.    X 

f /■ x \       v 
6.2.1   Field Jteasurftment Data Validation 

X   "\ I   I 
Validauoaofliata obtained/from field measurements will be performed by the HLA QA 

Nt "X,    / / 
Manager or designated representative.  Validation of field data will be performed by checking 

\/ .     . 
procedures utilized in the field and comparing the data to previous measurements.   Validation 

tasks will include: 

-   Sampling and field analytical methodology (e.g., pH, conductivity, temperature) 
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- Sample preservation 

- Instrument selection and use 

- Calibration and standardization 

- Preventative and remedial maintenance of field equipment 

- Replicate sampling and analysis (field parameters) in the Vi&W ß 

- Blind, spiked (if appropriate), and rinse samples £ 

- Trip and field blanks / f ^ 

6.2.2  Laboratory Analytical Data Validation f / ** 

The laboratory will perform analytical data red&jion and validation under the direction 

/'£  /s of the laboratory QA Officer.  The laboratory QiCpfr^e/wja be responsible for assessing 

data quality and advising appropriate Section Supervisoft^amhffl-A's QA Manager of data that 

are rated "preliminary" or "unacceptable"^^th«y|pmions thlfc^röuld caution the data user 

of possible unreliability.  Data reduction, tflidatioijf andjrepjSrting by the laboratory will be 

\ V / 
conducted as follows: \     / 

- Raw data produced by'tJwB°*paryst will be, submitted to the respective Section 
Supervisor / /      J   j^ V 

- The Section Sup%v&«r win rivlew-tfa&jiata for attainment of QC criteria as outlined 
in the establishedSj§Ä^ÖA*lA methods. 

- Upon accejrtSncToT^elraw data by the Section Supervisor, a computerized report 
will be^eneTälea^mdNfill r^u&mitted to the laboratory QA Officer 
// \ \       ^ 

- The4abbratory QA Officbr will complete a thorough audit of all reports for 
consistency |  I 

X \       / / 
- The labora^ory<>A>Oölcer and Section Supervisor will determine whether sample re- 

analysis is req«ireä / 
\/ 

- Upon acceptance of the preliminary reports by the QA Officer, transfer files will be 
generated and forwarded to HLA 
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The laboratory QA Manager will conduct an evaluation of data reduction and reporting by 

the laboratory.  These evaluations will consider the transfer or coding files, calculation sheets, 

document control forms, blank data, duplicate data, and recovery data for QA samples.  The 

material will be checked for legibility, completeness, correctness, and the presence of 

necessary dates, initials, and signatures.  Assessment of analytical data/lyHLA will also 

include checks for data consistency by assessing comparability of duplicate analyses, com- 

parability to previous data from the same sampling location (i&aymlabl|)»^adherence to 

accuracy and precision criteria, transmittal errors, and anomalous high or lc^Där|meter 

values.  The results of these checks will be assessed arar reported to HLA's Project Manager 
// 

and PMO-RMA, noting any discrepancies and their effect otKthe ultimate acceptability of the 

data. 

The following is a brief description of validation steps*|haWill be used by HLA's Data 

^P Manager or designated representative to mde^en^Söy*^aUdate the laboratory data.  Consis- 

tent with USATHAMA functional guidelinekfokda'ta/vaudalion, these checks will be performed 
\ "T / 

on 100 percent of all samples ana*y»*and the resufif will be summarized m a report to the 

project QA Coordinator.  Validation iteps are as f&Jöws: 
/ /      /   **~~—? ' 

- Compile a list of^alr^vestfgajrYe-flamflle/ and sample lots received 
\N/ /      ^^ 

- Compile a list of all QC samples, including 

LaboratoryMupncafes 

° Performance QC samples 

Review chain-of-custody records 

Prepare a data summary that includes: 
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• 
0 Results 

0 Sample media identification 

° Sample location and descriptions 

Appropriate concentration units o 

0 Appropriate significant figures £ » 

This data summary will be reviewed for potential data 

- Unexpected results 

jX - Common laboratory contaminants £ f 
f *. - Unusual spatial concentration/identification/rejätionships 

- Unexpected compound or parameter relaupn&ipsr f 

- Sample in which dilution was necessary ~*%%J*%%±. 

*"**>~- "***%- ^^ 

A sample summary will be prepare^ to^s^^pTrews^n, accuracy, representativeness, 

completeness, and comparability of the anaüytical^daOL 
\  * / 

Despite all efforts to achieye^he^objectives <K the project, the potential for error exists 

in laboratory chemical analyies/lind it tjie data reporting process.  Every reasonable effort 

will be made to compatf anCdou|rfe3dreelfcjdaja?ireported from the laboratory, data entered 

into the DMSs, and data subsequently reported in accordance with the USATHAMA QA 

S* \\\ Program Plan.  .?  ^-~™--^ X     X,   / 

1 
X J   I 
\    Xv /    / 

V / 
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7.0   DOCUMENT CONTROL SYSTEM 

The document control system applies to the incoming, outgoing, and internal project 

technical documents identified on the Project Document Types List.  The documents are 

processed by the document control function, which includes receiving/sending, reproducing, 

distributing, indexing, filing, retrieving documents for project referjshcp; retaining documents 
.•" -t 

for HLA, and relinquishing documents to the client as contractuÄlxjeiSujred.   The mail/ 

reproduction function supports the document control system ^^eiving>jpföducing, and 

mailing/delivering documents as appropriate. 

7.1  PErTNTTlQNS //    /^ 

Corporate Record Copy is the copy of the project docjfment that is forwarded to the 

Novato Records Center according to HLA corporate proced^res^-fl^rd copy or long-term 

storage medium such as microfilm).        \ 

Document Control File Number is a umqu^s^ySeVyientiäT-document control number assigned 

to every document received or issowWjy the project. 

Document Control System*is a sjsttjm governm£rthe administrative processing and 

control of project docum|nts^Pro^jairg-4acliidj* receiving/issuing, distributing, filing 

centrally, indexing, retrievingXopieÄTrom the working file, and retaining a master file copy. 

Master File/C^y^S**C^lE[1P1^1^ 9Hgmai or best C°PV of a project technical document 

that is processed into the document control system and retained in the Project Master File. 
y   «. f   i 

**•*.    %. |  I 
Project'MasteNFile is the centrally controlled secure collection of a project's technical w // documents and attachments. JThe documents in each project master file are filed in order of 

their sequentially assigned document control file number.   Documents in the project master 

file may be organized into separate file collections such as general, correspondence, field 

documents, and library/reference documents.  The project master file is accessible to 

20000,710.10 - DMP 26 
03-21-89 



• authorized employees only and is not used for day-to-day reference by project personnel.  The 

project master file is retained to meet HLA's long-term retention requirements.   It may be 

converted to a medium more suitable for long-term retention such as microfilm. 

Project Technical Documents include the following: 

- Correspondence related to the project, such as transmittals, Je%rs, interoffice 
memoranda, telephone confirmations, meeting minutes, tejecqples, scope changes, and 
job setup sheets ^ £ 

/ -   ^ 
Field documents such as chain-of-custody records, J^ld^n^ecfHHi reports, chemical 
data sheets, well sheets, and boring logs ^/        ~%*%>. ^%, 

- "*%*.        ^%>- 
- Reports such as HLA reports (bound or letter Joqnat), EPA guidancMocuments, and 

other technical references ^ / 

Other types of documents identified by tffe^projecKmanager as listed on the 
Document Types List 4^ ^\y / 

Working Copy is a copy of the project document thafehas^aeen processed m the 

document control system and is designated fo^t^^wkiagjile.  The working copy is used by 

individuals on the project to perform their HmihedfatariasTcSr 
\        / 

Working File contains the ^erfeinj copies^as Seeded by project personnel on a routine 

basis to do their work.  Therwgfkingjfilb is maintained in an area most accessible to project 

personnel using the fileJnddin a fife ,0rt«tufcajt/esponds to project tasks, e.g., by job 

number, task, or respomibleSMKÜvwiuals.  The working file is retained temporarily by the 
>-—0\\ 

project manager^oc^easr^lrWal alid reproduction of documents until the work is completed. 
/ y        X \     'V 

The collection is" then releasedtaS directed by the project manager. 

it >v    'S. '   / 
7.2 Pj&QCEDUfcfc \ // 

The project manage^ and the document control supervisor review the following 

information: 

Regulatory requirements governing the work 

Contract records retention and relinquishment requirements 
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• 

- Project schedule and staffing 

- Project deliverables and the volume of documents estimated to be generated or 
received by the project 

Document Types List 

This review provides the following information that establishejrihr scope of the document 

control system: 

- Project-specific Document Types List £*       ^%J%^ 

- Project individuals responsible for providing fie% documents to the*d@eument control 
function jr f 

Project distribution requirements f / 

Project plan for relinquishment of contnNjiafly required records to the client 

Manual or automated project document conttonfldeXiöj requirements, if any 

Project master file configurati&n (s^^fr^«Uectionsrer general correspondence, 
field documents, library-type dbguireittsW 

\    \f   f 
Project working file contents and fUe sequence 

\   i 
7.2.1   Tncomine Documents/, 

The mail/reproducJ^ndunct>onifeceiyes3d' date stamps all incoming documents 

addressed to HLA personner%incluiing telecopies).   Project-related documents are delivered to 

the document coÄtroJ^te^öKam^pfe of telecopies and personal mail to the addressees 

The document control function processes the incoming documents as follows: 

Sor^the*documents/anö assembles them into collections by project.  This includes 
all teftcppie^oveHiiignt deliveries, and hand deliveries that arrive in the office. 

decks each document and its attachments to verify that it contains the contents 
indicated and isnbf adequate quality to be reproduced.  Notifies the project manager 
if there is a problem and takes corrective action to resolve the problem. 

Identifies the project master file for the document (correspondence, reports, con- 
tracts) and notes it on the document.  If this information is not apparent, the 
addressee must will be asked to make a determination. 
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• 

Determines the next document control file number for the project master file 
collection from the file number assignment log.  Writes the date and a brief 
document description on the log to control the assignment of the file numbers. 

Stamps the document control file number on the original document and, if applicable, 
on the first and last pages of the attachments). 

Applies a distribution stamp/form to the document. jfj 

Indicates the distribution on the distribution stamp.      f f 

- Enters document information into the document confr%Eäex fmanual or automated). 

- Files the original document in the appropriate master file collecuoa^ lftajtachments 
are filed in another project master file collecttefi^specifies the name*o#the other 
file on the original document. // 

7.2.2   Omening Documents €^s/ / 

The mail/reproduction function receives all outgoing a«d internal project-related 

documents.  These documents will be prepTäred^according to T^yprocedures.  In addition, the 

Document Control Number will be the last iSm^itiunthe stjbject line.  The originator of the 

outgoing document is responsible for coordinating With Document Control to obtain the 

Document Control Number befow^urrting the drcuinent into Word Processing.   Outgoing 

/ /. ..  1   I \ 
documents will be processed J6 follgws:*****-^*^^ 

g   £ /    i-  ? 

Documents are>eprdäij«egyaccording to distribution information 

Original dAK-unret^anoNmtgtting copies are placed in the outgoing mail 

.^d Remaining copies ire aeliverea to the document control function 

The docamemvcontrol function continues processing as follows: 

Determine^^heraxT document control file number for the project master file 
collection from* the file number assignment log.   Writes the date and a brief 
document descriptions on the log to control the assignment of the file numbers 

Stamps the document file number on the original document and, if applicable, on the 
first and last pages of the attachment(s) 
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Files the original document in the appropriate master file collection; if attachments 
are filed in another project master file collection, specifies the name of the other 
file on the original document 

7.2.3   HLA Retention Policy 

The document control function is the custodian of the closed project master files in the 

Denver Office.  These files are maintained according to HLA's corporate procedures on 
/ / 

retention of closed project files (archives/retain inventory).     / ^N^ 
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Enginmrs ana Geosaemis« 

GROUND-WATER SAMPUNG FORM 

Well Na. 

Job Name  
Job Number. 
Recorded by. 

Well Type: QMonitor DExtraction 0Other. 
Well Material: OPVC OSL Steel DOther. 
Date Time  
Sampled by 

^^^^^^^^^^^^^^l^PÜRGjNG^^^^^^^S^^^t a^si2is!a££Si 
5ir:rcTA't>i>im= 

Cuing Ohm—r (0 In ***-£ 

au** a**«* a«»«* aoew. 
To« OtpM of Cuing (TO In (MI STOQ:  

-■iGSäaä^ss: 
Q Banff . Type. 

0 Submonublo  GC»ntmug«i QOaddaf; Pump Neu 

O Oth«-Typ«. ■&*-. 

\MMT L»MI Oipai CM. in (Ml BTOQ:. 

Numb« o» WM Vokaim to bo purg«< (# \tt«) 

a 3  04  OsOtO   QOBwr 
PQRgg^^lMET^CULCTTONl 

P0MPiroaKE-3ErfiNg  X 
Ü M"f Bottom    ONoaßfop/'OOlfMr  

Oopm in (Mt <BTOQ:J£___Ä!SerMn Intaival in (Mt (BTOCJ: 

(toot) WL((Mt) 

PURGETIMEJ 

SIM     Stop 

During Ptaging («M Condition. Turtidity.^Colan^aasl^-— 

nSinotySemm      Q Swn\S*Mf     OjSOMr, 

-WELL SAWPkJNG fit •-■... fCi.-^tiHra* 

SAMPUNffiM^THOg 
QB«Mr-Typ«:  

\ 

□ Suoimnt» Q CwmHucjal OBpJdojrPumplNo- 
SÄXlPj£jjSfHIStmOK< ./ Synp» S«W 

JQ Sam* A« Aoon 

t   St*»» - Typo:  

~%£2Q**i - Typo:  

SamtMNQ- 

"7^7 

Valum»/CBnt.j /WMIVMyHKWIMMd 

-*■#• 

I   I 

ComnMna 

^QWRS^NWCSAMPCES / 
BUM* Somptaa 

Origin* Somnf N*w, Oupaw^ampfa» 

V 

Typo SampttNo. 

OtmStmrtm 

Typ» SimoM No. 

OFFICE COPY 0746 
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GROUND-WATER SAMPLING FORM 
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WATERS/LIQUIDS SAMPLE LABEL 



/ / 
/ / 

f ANALYSES REQUESTED 

\ 

(Signatures) 

ll. %,. 
REMARKS: 

ftGaoonyacata 

HLA 
1301 Pgntwytowi St 
Suit« 200 
Onvw. CO 80203 
303/894-9878 

* 
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SOILS/SOLIDS SAMPLE LABEL 



ßkjs 

to 
m 
—4 -< 
"0 m 

52 
-4 

m 

tfl ■o 
01 o 
3 CD 

O a 
tu ? 
W 

1 
m 

"0 
0 
(0 
O 

z 
CD 

*   > CO 
01 

■^T-gr 1 
o 
01 
CD 

fill 



M* 
1301 PwiMyif SL 
SUM 200 
DtM. CotoK» 80203 
303/894-9878 
fiMcooy 303/894.9948 

I4EÄ 

CHAIN-OF-CUSTODY RECORD 

Lab 10: Project Name: Sample Date: Site Type: 

Samplers (Signature) 

TIME TAG NO. ANALYSIS REQUIRED 

Sample Deptfc (cm) 

CONTAINER 

£-J- 

X 

\ 
\ \ 

X      V 
X 

iT     JY.  
f   /   ■%. 

" ^fc "^ 

zz 
c  / > 

X X 
^*y 

Site Identification: 

Sample Tecnmque: 

PRESERVATIVE/REMARKS 

f 

Date/Time 

Retenqutsned try: (Signature! 
1 

Date/ Time 

Received by: (Signature) 

Received by: (Signature) 

Retenquafcea by: (Signature* 

X. 

>-f 

Date/Time 

Date/Time 

Received by: (Signature) 

Received by: (Signature) 

Airbill Number 
Ufla—vCap» PwaOWoCop» fiaUerOffeaCooy 3509 H 
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(IS. Army Program Manager's Office 
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WATERS/LIQUIDS CHAIN OF 
CUSTODY FORM 
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// 
..f I 

"''%, 

HAZARDOUS SUBSTÄiQCE^ 
SOLID OR LIQU^IOS 

HARDING UWVSOINL^OCIATES 
DENVER, CQL0FiAQO^ 

(303)8^878// 

%*. # 

> 

i     i 

X/ 
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WARNING LABEL FOR SAMPLE 
SHIPMENT 
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I 

AdOONIOMO 

3 fibM330bSMS 

^ flbM330bSMS 

DC 
o 

DC 
< 

DC 
LU 

E 
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Ü 
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0. 
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CO 

• 
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« 
"feg 
s§ 
g* 
I* ■«   CD  •£ 
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• *£ 
^ e u 
■ So 
a . o: 

• CO is 
0.3 U. 

T3 e 
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a 

< 

o 
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HABDING LAWSON ASSOCIATES 
ENVIRONMENTAL PROGRAM AT ROCKY MOUNTAIN ARSENAL PAGE. OF. 

RECORD OF ACTIVITIES AT DRILL SITE 

WELL OR BORING NUMBEfl. 

LOCATION  

OATE. 

PROJECT NUMBER. 

HYOROGEOLOGIST. 

JS> 
/ / 

/ * 
.1 

//\\ 

/'s 

\ 

r\\ x> 
// / 

/ 

SS 
/ I w 

\v^ / 

x/" 
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RECORD OF ACTIVITIES 
AT DRILL SITE 



FIELD LOG OF BORING $HEET_ .OF- 

LOCATION OF BONING: PROJECT: 

JOB NO. 

PROJ.MGR.- 

SORING NO. 

TOTAL OEFTH: 

LOGGED BY' 

EDITED BY: 

ORILLING CONTRACTOR 

ORILL RIG TYPE > 

DRILLERS NAME 

SAMPLING METHOOS: 

I u 

■ 
2 
s oe 

I 
OE a 

HAMMER WT. 

STARTED, TIME 

COMPLETED, TIM# / 

BORING OEPTjf(ftl "^ s*. 

CASING OE#fH^fffS t   \ 

WATER <t?) 

TIM©V 

§ ^V 
u.fcAtfC FILLED. TIME- 

0ROP = 

OATE: 

DATE' 

"V X 

FO HARDING-LAWSON ASSOCIATES 

Prepared for: 
U.S. Army Program Manager's Office 
For Rocky Mountain Arsenal 
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FIELD LOG OF   BORING 



FIELD LOG OF BORING (CONTINUED) SHEET. 

HARDING LAWSON ASSOCIATES 

Prepared for: 
U.S. Army Program Manager's Office 
For Rocky Mountain Arsenal 
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FIELD LOG OF  BORING 



FIELD WELL COMPLETION FORM 

—i FffTOF__INCHSBE&CONOUCTOR CASING 

^ YARO%££MENT.SANOi?REfiM«IXI OROERED 

O CHRISTY BOX 

a LOCKING STEEL COVER 

 JNCH 01 AMETER 
STEEL CONOUCTOR 
CASING 

.to. _f» 

 INCH OIAMETER 
BOREHOLE 

.to. .(m 

BENTONITE-CEMENT 
SEAL OR 
8-SACK CEMENT-SANO 
SEAL 

■ to. .fMt 

TOP OF CASING AT 

 FEET A80VE/AT/ 
BELOW GRODNO LEVEL 

 INCH OIAMETER 
BOREHOLE 

 .INCH OIAMETER 
:HEOULE 40 PVC 

ILANK CASING 

. to , .f« 

BENTONITE-CEMENT 
SEAL OR 
8-SACX CEMENT-SANO 
SEAL 

— '—r 

BENTONITE PELLET 
SEAL 

.to. 

rssssi  
SANO PACK 

-'•tl 

.ft« 

__ INCH OIAMETER 
SLOTTED (  
Inch I SCREEN 

 INCH OIAMETER 
SCHEDULE 40PVC 
BLANK SILT TRAP 

to Ittt 

BOTTOM WELL CAP 

HOL E CLEANED OUT TO 

BOTTOM OF BOREHOLE 

—_fOTt 

. YAR«rCE»fNT-SANÖ (BSOI-MIXI USED 

CONCRETE PUMPER USED? ^fQMO 

NOT TO SCALE 

AOOITtONAL INFORMATION: 

QYES 

NAME 
-wr 

WELL COVER USEO:  DLOCXING STEEL COVER 
QCHRISTY BOX 
POTHER 

SILT TRAP USED?        QNO     OYES 

Prepared for: 
U.S. Army Program Manager's Office 
For Rocky Mountain Arsenal 
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FIELD WELL COMPLETION FORM 



(S3 -,x 
JJ 

W<UJ 

rf_J CM 

Q£UJ 

OS u 

;!: y>u» 

5<§ 
<;o ocfz 
ü = z 

MAJOR DIVISIONS 

GRAVELS 

MORE THAN HALF 
COARSE FRACTION 

IS LARGER THAN 
NO * SIEVE SIZE 

SILTY SANDS WITH OR 
WITHOUT GRAVEL 

TYPICAL NAMES 

WELL GRAOED GRAVELS WITH OH 
WITHOUT SAND, LITTLE OR NO FINES 

POORLY GRADED GRAVELS WITH OR 
WITHOUT SAND. LITTLE OR NO FINES 

SILTY GRAVELtfTsuiTY GRAVELS 
WITH SAND   f f 

CLAYEY G/AVILS. CLAYEY 
GRAVEL9WIXH S»*LO 

JED SANDS WflEH OR WITHOUT 
LITTLE ORNQFIHS^ 

SANOS 

MORE THAN HALF 
COARSE FRACTION 
IS SMALLER THAN 
NO. 4 SIEVE SIZE 

LY GRADED SANDS WtesfOR 
OUT GRAVEL. LITTLE OR NO FINES 

YfiY SANDS WITH OR 
ITUOUT GRAVEL 

SILTS ANO CLAYS 

LIQUID UMIT 50% OR LESS 

IC SILTS ANO VERY FINE 
"K FLOUR. SILTS WITH 

RAVELS  

INORGAhie CLAYS OF LOW TO 
PLASTICITY. CLAYS WITH 

D GHAVELS. LEAN CLAYS 

f"3*R5*NIC SILTS OR CLAYS 
OF LOW PLASTICITY 

INORGANIC SILTS. MICACEOUS OR 
DIATOMACIOUS. FINE SANDY OR 
SILTY SOILS. ELASTIC SILTS 

SILTS ANI 

UOUIO UMIT 

INORGANIC CLAYS OF HIGH 
PLASTICITY. FAT CLAYS 

ORGANIC SILTS OR CLAYS 
OF MEDIUM TO HIGH PLASTICITY 

HIGH PEAT AND OTHER HIGHLY 
ORGANIC SOILS 

Ä N1FIED S^JLVCLASSIFICATION - ASTM D2487-85 

Prepared for: 
U.S. Army Program Manager's Office 
For Rocky Mountain Arsenal 
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UNIFIED SOIL  CLASSIFICATION 
SYSTEM 


