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ON HONOR

The English poet, Richard Lovelace, wrotewbuld not love you ne’er so much, loved | notdramore” Robert E.
Lee of Confederate fame wrotd)uty then is the [most sublime] word in the Englahguage..’”

Honor is all-important. In the National Associatiof State Boards of Geology (ASBO@xamination, it means an
honorable endeavor, without collusion. By sigrimfpr the examination, the candidate has pledgatite or she will
neither give, nor receive, information concernimgexamination question, nor transmit knowledgeafnaination
guestions to another.

That there are means now available to ascertamilifsion has taken place, should alert the canelitean awareness
that these means are being used and, should adedatlie found to have engaged in collusion, seGonsequences
are forthcoming.

Examination questions which have been compromigBdseriously impinge on the honor of the one gvor
receiving information; (2) would tarnish the valokall examination scores; and (3) greatly diminikk value of
registration. Candidates who have given, or reckirdormation may be penalized; the results ofrtbgamination
voided; and could be denied the opportunity tcateetthe examination(s).

In taking the examination, the foremost reason lstcome a registered/licensed geologist. Infaondbhat you give,
or receive from, another may so impact your sdoat you fail rather than pass.

The honor of the examination is yours to upholdhe Thoice is yours — make it wisely!

Benjamin S. Persons
BENJAMIN S. PERSONS, P.G., P.E.
ASBOG® Council of Examiners
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ASBOG® PROFESSIONALGEOLOGISTSCANDIDATE HANDBOOK

INTRODUCTION

TheNational Association of State Boards of GeologyB®@6®) is an organization through which its State Menibeards
may act and counsel together to better dischaejersponsibilities. ASBOGprovides a forum to promote, foster, and
advance the common interests and purposes of itsiideBoards. The supporting membership of ASB@&Gts Member
Boards. Member Boards are dues-paying State Boaatker legal entities constituted by Statestificeies and the District
of Columbia of the United States of America to adister the registration/licensure of geologists.

One of ASBOG's principal duties is to develop standardizedtemiexaminations for assessing qualifications pfiaants
seeking licensure as professional geologists. ABABOG® National Geology Examination development and \aiah
procedures are designed to maximize the fairnesk cqurality of the examinations. State Member Boaods
registration/licensure are provided with unifornaminations that are valid measures of competenateckto the practice
of the profession. This process benefits thoseidates who are taking the examinations and enhdhegsotection of the
general public.

The National Geology Examinations are administéngthe ASBOG Member Boards simultaneously in the spring and
fall of each year. Currently, ASBOGprovides its Member Boards with two multiple-clmiexaminations -- the
Fundamentals of Geology (F@hd thePractice of Geology (PG)Each examination is up to four hours in lengtme FG
and PG examinations have been developed to assesaan knowledge and skills related to the practitgeology
throughout the nation. The FG examination emphadie®@wledge and skills that are typically acquine@n academic
setting and lead to a baccalaureate degree. Thex®@ination emphasizes skills and knowledge acduireexpanded in

a practice or job setting. Individual Member Boanday require additional testing on local geologgfiges, rules and
regulations that address state-specific issues.

Italicized words here and elsewhere in this documexcept for the opening sentence, refer to tdisted in the Glossary
(Appendix 1). Some sentences are in italics fopleasis.

Candidates are reminded tSBOG’ is not affiliated with, nor does it provide inforation for/to, or endorse, any
examination preparation course(s), study guide/matsfaid (e.g., flash cards), or publication othehan this
"Professional Geologists Candidate Handbook". Th&andidate Handbook is designed to help you prepfmethe
ASBOG® National Geology Examinations. ASBOThas not authorized use of its name by any commarenterprise.

We hope you find the information useful. We extend best wishes for your success on these exaomsatnd in your
practice of geology.
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STATE LICENSING REQUIREMENTS

QUALIFICATIONS
The primary purpose of registration/licensure isafeguard life, health and property and to prontia¢epublic

welfare. Evaluation of the qualifications of cashalies seeking registration/licensure providesithedtep toward ensuring
that this objective is met. While examinations ofé@e means of measuring the competency levelamdidates, most
jurisdictions also screen candidates on the bdsslacation and experience requirements set farBtate Laws, Rules,
and Regulations. The requirements vary acrossdtiem As the examination shall be administerdg tinthose candidates
who have met the statutory and regulatory preréggi®f the State in which they are seeking regjfign/licensure, it is
important that candidates contact the State MerBloard office where they are seeking registratioafisure to obtain
information with respect to the specific requireitsefior that State.

APPLICATION PROCEDURES/FILING DEADLINES

Application forms and instructional information fthre examination are available from individual 8titember
Boards. You should be aware that examination reqents, filing deadlines, and fees vary from StatState. You are
responsible for contacting the State Member Boawhtination Administrator for this type of informati. (Note: Some
State Member Boards utilize the a professionaingservice for examination administration purposésu will need to
confirm what entity is actually handling the adrsination of your examination.) You are encourageallbw sufficient time
to complete the application process and assemipleresl data, such as transcripts and letters ofnetendation. The State
Member Board Examination Administrator will notifpu regarding your approval status (i.e., accepttg

SPECIAL ACCOMMODATION REQUESTS

Candidates with special accommodation requestsrithdeAmericans with Disabilities Act (ADA) must gly to
and be approved by their Board to take the ASB@&minations under special conditions. The caatdichust provide
the Board with a written statement from a doctdtioimg the special needs of the candidate. ASB@gGist be notified
ninety (90) days in advance of the date of the éxation for which the candidate is requesting thecgl consideration.
For information and assistance regarding needsfaflainder the ADA or for more information abousability rights,
contact the ADA Information Line at 800/514-030lbipe) or 800/514-0383 (TTY) or go to the ADA Weliesat
www.ada.gov.

Candidates with other special accommodation reqbsiuld make arrangements with their Board uppficgtion
to sit for the ASBOG examination(s). If special accommodation is nquiested in advance, the Examination Administrator
cannot guarantee the availability of accommodatiorsite at the time of testing. Any request fordifioation to the
examination(s) must be submitted in writing byExamination Administrator and received by ASBO® later than ninety
(90) calendar days prior to the scheduled exanuinati

Please note that ASBOGIoes not alter, revise nor compromise the contehits examinations in any way;
adjustments are made only in the physical admatistn of the examinations. The ASBO&xaminations are administered
in English only.
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EXAMINATION SCHEDULE AND ADMINISTRATION

The ASBOG National Geology Examinations are given duringsheng and fall of each year. Contact the State
Member Board Examination Administrator regardingafic dates (especially the deadline you must rfagetubmission
of your application and other credentials to berapgd to sit for the examination) and the locatid@®andidates should
understand that the State Member Board may haeawdier cut-off date for submission of examinatiequests/approval
in order to make ASBO®s cut-off date for ordering examinations. ASBOnors the cut-off date selected by its
individual State Member Board3-heFundamentals of Geology (F&xamination (total questions = 140) is adminisdere
in a four-hour sessionThe Practice of Geology (P@xamination (total questions = 110) is also adstéred during a
four-hour session. The FG and PG are separate ratiaris, and scores are reported for each. Diffdiems of the
examinations are constructed for each administratio

The FG Examination will start promptly at 8:00 aand end at 12:00 p.m. The PG Examination witt gieomptly
at 1:00 p.m. and end at 5:00 p.m. Ample time fatructions will be allowed prior to the actualrstéme of each
examination. Please be sure to contact your $tamber Board Examination Administrator to confiromaination
location, arrival time, and whether you will needaaimittance pass, etc. All information will be yiced by the individual
State Member Board Examination Administrator.
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DESCRIPTION OF EXAMINATIONS

EXAMINATION VALIDITY

The FG and PG Examinations are developed followindelines established in the Standards for Edoicatiand
Psychological Testing (1999) published by the AceariEducational Research Association, the Amefsychological
Association, and the National Council on MeasurenreBEducation. The procedures are designed tomia&ithe fairness
and quality of the examinations.

COUNCIL OF EXAMINERS (COE)

A committee of professional geologists serveSwtgect Matter Experts (SMEs) theCouncil of Examiners (COE)
These SMEs represent the profession in terms afrgpby, ethnicity, gender, and area of practiceyBupply the expertise
that is essential in developing fair and imparighminations for measuring competency within thefggsion.

SMEs attend two COE examination development aridat&dn workshops each year. The COE Workshopkelte
shortly after the examinations have been admir@dteo that the COE can evaluate statistical infiomand candidates'
comments related to the examinations. The prasedssigned to maximize the fairness and qualitthefexaminations
as measures of competency.

Examination questions are: (1) based on the mestifiTask Analysis Survey (TA&hd are, therefore, representative
of the important tasks needed for competent praatithe profession; and (2) written and reviewgthie COE. Statistical
analyses are also reviewed by the COE so thatwsstandard items can be eliminated before gengreséindidates' final
scores. The following sections further outline pnecess used in developing and validating the FGR®G Examinations.

ASBOG® TEST BLUEPRINTS

ASBOG® conducts &ask Analysis Survey (TA&)the profession every five years to maximizertievance of the
examinations for candidates seeking licensure @fegsional geologists. The TAS is used to verifysthtasks performed
by the profession related to public protection. Tihdings are used to develtgst blueprint{test specifications, content
outlines) for constructing examinations and writqugestions. The test blueprints list the geoldggks, and the number
of questions for each geologic task, to be includduabth the FG and PG exams. The COE reviews mdion questions
to verify that each question accurately reflects onmore of the tasks listed in the test blueprint

The FG and PG test blueprints specify dioenains/content areder each examination. The relative importance of
different content areas can be determined by examithe test blueprints shown in Appendix 2. Tbegtruction of the
questions differs between the FG and PG examiratibhe FG examination emphasizes knowledge anis$ skdt are
typically acquired in an academic setting and lead baccalaureate degree. The PG examination asigas skills and
knowledge acquired or expanded in a practice ositing.

EXAMINATION DEVELOPMENT PROCEDURES

Professional geologists (i.e., SMEs, as defineBage 4) have spent a considerable amount of timedajgng the
FG and PG Examinations as fair measures of prafieastompetence. As mentioned earlier, questiortk@axaminations
are reviewed by SMEs during regularly scheduled G&dtkshops. These SMEs review statistical redalt®ach item
as well as written feedback from candidates wheelhast taken the examinations. This informatioexsemely valuable
in evaluating the accuracy and fairness of each itethe examinations. Both ASBO@nd the individual State Boards
are always working to improve the quality of themmnations as fair measures of an individual's cetemnce to practice
before the public. The following paragraphs previdore detail regarding the development of the AGB®ational
Geology Examinations.

Each FG and PG Examination question written bySthkEs at COE Workshops is subjected to a mininadifour
peer reviews.

« The first peer review occurs during the developtwd the question. During the COE Workshop, easbstjon is

written by one or more members of the COE. Each geestion is then reviewed independently by thrtbero

members of the COE. The purpose of the peer repieaess is to verify that the keyed answer is theeand only

correct answer. This process is also used to maletkat the question is clear and is appropriatei$e on the

examination.
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+All new questions that are accepted are enteredtire ASBOG Examination Item Banknd subjected to the
second peer review at a subsequent COE Workshaopindthis second peer review, the question isuatad by
three members (SMEs) of the COE and checked téyvibat typographical errors were not introducecewhhe
question was entered into the question (item) barte question is subjected to the third peer we\ig the COE
when it is included in the examination, which igiesved in its entirety before the actual adminisbra

«The fourth peer review occurs after the adminiitraof the examinations. ASBOGncourages candidates to
provide comments about specific questions whiletathe examinations. Candidate comments beconteptre
examination review process during the post-exanan@OE Workshop. The COE reviews all new itemd also
any items that exhibit unusual statistical progarije.g., difficult items, items with negative @ations). This
review process makes it possible to improve thei@oy of the questions across time.

If the SMEs deem that a particular question hascareect answer" (based on candidate commentsstitat information,
or an evaluation of the accuracy of the questith@n the item is not scored. Candidates will mogiven credit for an item
which has been deemed to have "no correct ansvfeifie SMEs deem that a particular question hasdarrect answers
(i.e., is a double-keyed question), then candidates select either answer will be given credit.sThiocess enhances the
fairness of the examinations because substandard iithat have no correct answers) are eliminagédré calculating
candidates' final scores.

SCORING PROCEDURES

Raw scoreare calculated by summing the number of corresiaases for each candidate. Credit is given faecbr
responses, while no points are received for incomesponses. Note that only one response sheuidarked for each
guestion because questions that contain two or mar&ed responses or all blank responses (i.etfezhguestions) are
scored as incorrect responses. There is no pebalgyessing; therefore, it is to your advantagarnswer all questions in
the exams.

To assure national uniformity, ASBOGrovides each jurisdiction with a nationally recoended passing score.
A scaled scoref 70 has been established as a standamifnum competen@nd 100 is the highest score possible. Failing
scaled scores range from 0 (no correct responsed9 thighest failing score). However, the legahatity for making
registration/licensure decisions rests solely whthindividual jurisdictions and not with ASBOG

Candidates who fail the examinations receive feeklloa their performance levels for the content diosésted
in the FG and PG Test Blueprints. A "+" indicateseptable performance in a particular content doméereas a "-"
shows substandard performance. The feedback igrebito assist candidates in evaluating their piggicy levels in
preparation for subsequent examinations.

PASSING SCORES

The passing scores on the ASBUES and PG Examinations reflect minimum competemcyare determined using
a criterion-referenced procedure which measuremdidate's performance based on a standard eb&blixyy the COE.
The COE evaluates the difficulty levels of the eksation items in relation to minimum competencyas§ing scores are
adjusted (scaled) based on the difficulty levekath question in each examination so that candidedge the same
probability of passing any version of the examioiagi

ASBOG"® does_notuse "fixed-percentage" passing scores such aei@m or 75 percent because they fail to
consider the difficulty levels of the questionsaimexamination and their relationship to minimummpetency. Similarly,
ASBOG" avoids "grading on the curve" because registrdic@msure is designed to ensure that practitiopessess enough
knowledge to perform professional activities in aythat protects the public welfare. The key igsughether candidates
are competent to practice individually and not vaeethey are competent compareatoer candidates.
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RELEASE OF CANDIDATE SCORES

ASBOG?" releases the examination results (by secure abdeeneans) only to its State Member Board Exanginat
Administrators (or authorized testing service) withixty (60) days following receipt of all of thexamination materials
back in the ASBOG office. Candidates shall contact their State MemBoard Examination Administrator (or its
authorized testing service) to acquire any infoiamategarding examination scores. Under no cir¢cantesioes ASBOG:
(1) release examination results directly to thedodate(s); (2) transmit results by e-mail or fax{®) release results over
the telephone. Further, ASBOGGupports the following testing standard regardiey confidential nature of candidate
examination scores: "Test results identified by ttames of individual test takers, or by other gaaly identifying
information, should be released only to personh wilegitimate, professional interest in the taket or who are covered
by the informed consent of the test taker or allegpresentative, unless otherwise required by"ld®tandards for
Educational and Psychological Testifi99), published by the American Educational BegeAssociation, the American
Psychological Association, and the National CouncilMeasurement in Education, Standard 8.5, p. 87.)

STATISTICAL ANALYSES

Statistical analyses are conducted on each fortheofFG and PG Examinations. The statistics areatdduin
evaluating the performance of the examinations,(esgimated reliability, mean, standard error ebsurement etc.). The
statistical results indicate whether the examimetiare reliable and performing well.

The statistical analyses are also useful for isajatems that possess unusual statistical pragse(@i.g., very difficult,
negative correlations). Items that possess negativrelations reveal that candidates with highgesres did poorer on
these items compared to candidates with low tesesc Any items that exhibit negative correlatians reviewed by the
COE before scores are finalized and mailed to tteriination Administrators.

Sample questions for the FG and PG Examinationgrasented in Appendix 3. The sample questiomsotimake
up complete examinations; however, they do reptdbergeneral content areas and formats. Theyrasepted herein as
a guide for your preparation for the examinatioriee FG and PG Examinations measure some of the camgetencies
related to the practice of geology, but construrctibthe questions differs between the two levElS.questions are designed
primarily to recall factual information; the PG gtiens are focused on candidates' competencigptpthe basic principles
of geology, based mainly on work experience.

EXAMINATION REVIEW AND /OR MANUAL RE-GRADE

If a State Member Board is not mandated by law ravide examination review services, ASB®@oes not
independently do so. Any request for a review bgadidate shall be made directly to the State Exaticin Administrator
in writing. The Examination Administrator shall theubmit a written request to ASBO@ithin thirty (30) calendar days
after the release of the examination results toBke&mination Administratoraccompanied by the prescribed fee. The
prescribed fee for a post-examination review sbalpaid by the requesting candidate, or the Exainima&dministrator,
and must accompany the written request. The Exatioim Administrator will set the deadline for rgquedf such requests
from that Member Board's candidates in order totntiee 30-day turn-around to ASBOGASBOG® does not allow
challenges to individual examination items as pha post-examination review process, nor doede@se the answer key.
Only one post-examination review per part shallaiewed for each candidate per examination adnnatish. The
Examination Administrator shall instruct candidatest no notes shall be taken during the examinaidwiew process, nor
are they to write on or in the examination booklet.

Requests for a manual re-grade of a candidatelsearsheet must be submitted to ASBOI@ writing by the
Examination Administrator within the 30-calendaydene frame. The costs for a manual re-grade si@lpaid by the
requesting candidate, or the Examination Administraand the prescribed fee must accompany théewriequest. The
purpose of the manual re-grade is to verify theieay of a candidate's machine-graded score. &dngest for a manual
re-grade does not guarantee that the candidateesiive additional credit and/or a revised graélgain, the exclusive
purpose of the manual re-grade is to check the ayuof the candidate's machine-graded scdfa candidate requests
both a post-examination review and a manual reegigiech requests (accompanied by the prescribejidieall be submitted
at the same time. ASBJG peer review process and Task Analysis processumted by the COE provide a redundant
system to verify that the keyed answer is the aplyect answer for that question.
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TAKING THE EXAMINATIONS

DISTRIBUTION OF BOOKLETS

The Examination Administrator or Proctor(s) wilkttibute the examination packets containing theréxation
booklet, answer sheefandidate Question Comment Foand Statement of Examination Complianddl instructions
should be read very carefully. Special attentiooutth be given to the language on the front of tkengination booklet
pertaining to disclosure of proprietary information

Copying, reproduction, taking notes, taking pictiog, or transmitting examination information
in any form to another person or device or any @ctiaken to reveal the contents of
examinations in whole or in part is unlawful. Remloof the examination booklet from the
Examination room by unauthorized persons is praédi

Unlawful disclosure is extended to include the trasmission of examination content in any form (verbalwritten,
electronic, or computerized, etc.) either before, wting or after the examination administration.

INSTITUTION CODES

Candidates will be asked to provide on their ansheet, for both the FG and PG examination admatishs, the
"Institution Code'for the college or university from which they re@a their geological science degree(s). Thisrimfation
will be used only to provide institutions with aggate data on how their students — on the averggefermed on the
National Geology Examination(s). Individual castmlie examination scores are considered confideénf@imation and
will not be provided to the institutions (Ségelease of Candidate Scoresi Page 6 of thislandbool. Candidates who
do not find their institution(s) on tHastitution Codes Liswill be given instructions by the Examination Rar¢s) on how
to proceed. (There will be a place on the covahefexamination booklet to record the names of @astitutions.) The
Institution Codes Listvith Index is available on the ASBOG®Veb sitelwww.asbog.orgiinder Examination. This list will
be updated as changes or new codes are assigned.

ANSWER SHEETS

All examinations are machine-scored. To providgpr scoring of your examination, it is imperativat you listen
to the Examination Proctor's instructions and feltbe instructions printed on the examination bebkhd answer sheets.
As a matter of examination securiplease use only the #2 pencils providedThe answer spaces must be completely
blackened.

Examination item@yuestions or problems) are generally organizéial avi introductory statement (the stem) followed
by four options (choices to finish the statementhi@ stem or answers to the problem). In evalgaijtions, candidates
should read all options and then select the bestost appropriate answer from the options giveru kst select one of
the options given, even if there might be a betsponse to a question that is not included amopggthe options given.
No credit is given for multiple answers. Theren@penalty for guessing; therefore, it is to thadidate's advantage to
answer each question on the examination. If yaidéeo change an answer, completely erase thafissver. Incomplete
erasures and/or stray marks may be read as intemoders. fote: Your sketches, notes, graphical solutions and
calculations are NOT considered to be part of ymswer and are not inspected or gradatl work must be turned in with
your examination bookle}.

CANDIDATE QUESTION COMMENT FORM

ASBOG" is always working to improve the quality and rbliiy of its examinations. Although each examioati
has gone through an extensive review process bje&uldatter Experts (SMEs) during the Council oaBxners (COE)
Workshops, ASBO&encourages candidates to provide comments abedifispquestions using théandidate Question
Comment Formrovided. Candidate comments become part of tam@ation review process during the post-examinatio
COE Workshop. Candidate comments are anonymoussedionly to improve the quality of the examinatiprestions.
To ensure that there is sufficient time to compteteexamination, candidates are reminded to cdmfie examination
first, then go back and address any questions lidchwthey have concerns or comments.
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EXAMINATION SECURITY AND COMPLIANCE

References/Hand Instruments

The FG and PG are closed-book examinations. Agutatr, straight edge, and engineer's scale méydeht to
the examination. Only portable (battery-operatesbtar-powered), silent, non-printing, non-alphagpammable calculators
are allowed. Graph paper and blank scratch pagesded at the back of the examination booklet haytorn out, if
necessary, to be used as work papers. Thumbteaidhoard, Meredian Stereographic Nets and trguapgr are not
necessary. ASBOGprovides Number Two pencils that will be distrieditoy the Examination Proctor.

Possession dny of the following during the examination is protdd: electronic device (cellular phone, PDA,
tape/digital recorder, alpha programmable calcuaitamera, scanning pens, etc.), notes, samjpde teferences, answer
keys, manuals or other aids. It is the candidagsgonsibility to turn in any of these items te #roctor before the start
of the examination. Calculators, or any other {gse electronic devices, that have e-mail/Intetedtimessaging capability
shall NOT be allowed and shall be confiscated. Violationaafy of the above-mentioned prohibitions will reésal
immediate expulsion from the examination site amfkfture of examination privileges and fees.

Statement of Examination Compliance

Included in each candidate examination packagehgilaStatement of Examination Complianfoem. It is the
candidate's responsibility to read, sign, and retbe originalStatement of Examination Compliarfoem to the Proctor
before the start of the examination. Any candidate wéits fto complete, sign and return tBe&atement of Examination
Complianceshall not be permitted to sit for the examinatiofExecution of theéStatement of Examination Compliance
confirms that the candidate has read and undestiedorovisions outlined therein and acknowledgasany breach in
examination security/compliance shall include, isutot limited to, expulsion from the examinatidte svoiding of the
examination, and forfeiture of all examination fees

The following actions/behaviors constitute, in parbhibited conduct at the examination site

(1) Impersonating an examination candidate orgufafse identification to take an examination. YOthle person
named on the examination application/answer sisestithorized to take the examination, and his/beect name must
be signed on the examination;

(2) Violation of the policy outlined inReferences/Hand Instrumehgbove. _t is the candidate's responsibiliy
turn in any of these items to the Proctor betbeestart of the examination.

(3) Copying, recording, taking pictures of, omisenitting examination questions in any form to aeofperson or
device;

(4) Looking at another examinee's answer sheeesirbooklet or giving oral or written assistanoeahother
candidate during administration of the examination;

(5) Exhibiting irrational or disruptive behaviorthe examination site at any time; and

(6) Continuing to fill in answer sheets or anstest questions after time has been called.

Further, the candidate pledges to neither give, aisin, attempt to obtain by any means, nor weciiformation
concerning the whole or any part of an examing(iiodividual examination problems, questions, solusi or answers), hor

to transmit such to any third party, before, durimgafter arExamination whether orally, in writing, by telephone, during
any Internet “chat room” sessions or otherwise.
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STARTING AND COMPLETING THE EXAMINATION

The Examination Proctor will provide instructiorsta how to fill in your answer sheet as well agwko open your
examination booklet. Be sure to note your staighi time on the front of your examination bookl&his information has
no impact on the scoring of your examination andnfy used to evaluate the length of the examinatioYou are
responsible for returning to the Examination Protiie numbered examination booklet assigned toyaur, answer sheet,
Candidate Question Comment Form, and all workimgepsyou may have used during the course of theiesdion.

PLEASE NOTE

During the administration of the examination, caadés who wish to use the restroom MUST surreriggr €xamination
booklet, answer sheet, and any other examinatidgariats in their possession. The candidate MUSTRBEOMPANIED
INDIVIDUALLY (i.e, only one candidate may leave at a time) TIDAFROM the restroom by either a male or female
Proctor/Monitor, as appropriate.
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APPENDIX 1
GLOSSARY

CANDIDATE COMMENT FORMS. Forms provided to examination candidates asgfdhte examination process to allow for
feedback to ASBOG TheFundamentals of Geology (F&rms are "Yellow" and thBractice of Geology (PGprms are
"Green". Valid, written comments from a candidate has already taken the Examinations are alwajysome and may
become a part of the examination review procesmgihe post-examinatio@ouncil of Examiners (COBNNorkshop.
Candidate comments are anonymous and used omhyptove the quality of the examination items (qume).

COE. SeeCouncil of Examiners

CouNCIL OF EXAMINERS (COE). ASBOG® National Examination Committee composed of seteatdividuals who are
Subject Matter Experts (SMEg)their respective domains and who represenpssesection of geography, gender, area of
practice (specialty), experience, and ethnicithhe TOE meets twice yearly as part of the ASBOGOE Workshops,
usually about three weeks after the administratibthe FG and PG examinations; one of the two Wuoks is held in
conjunction with the ASBOGAnnual Meeting each fall.

CRITERION-REFERENCED APPROACH Psychometric procedure used to determine passimgs that reflect a standard of
minimum competency.

DOMAINS/CONTENT AREAS The subject matter within a profession; for examgeophysics, hydrogeology or field methods
in the profession of geology.

EXAMINATION ADMINISTRATOR. The State Member Board, or its authorized tessiagyice, actually responsible for
administering (proctoring) the examination. Sonegeéboards use their own staff to proctor the émation; some have
a State Department of Testing (bureau/agency)sam use a professional testing service. F3eetor.

EXAMINATION ITEM. Question or problem used in an examination.

EXAMINATION ITEM BANK. Data base of examination items which are storedoonputer after acceptance by ©@@E

FUNDAMENTALS OF GEOLOGY (FG) EXAMINATION . ASBOG® National Examination with items related to knovgedand
skills acquired in an academic setting that leads baccalaureate degree; consists of 140 questions

KEYED ANSWER(KEY). The one and only correct answer. A new questiengloped by one or more of the members of the
COE, is independently reviewed/critiqued by three otmembers $MES. The peer review process verifies the keyed
answer. The review also focuses on the qualith@ftem to ensure the question is clear and isogpjate for use on the
examination.

MINIMUM COMPETENCY. The standard used in establishing passing scorésS80G’ Examinations.

PrROCTOR Individual(s) administering the examination(s@e&xamination Administrator

PRACTICE OF GEOLOGY (PG) EXAMINATION . ASBOG® National Examination with items that assess skitid knowledge
acquired or expanded through employment, typicaftgr five years of work experience; consists d fjliestions.

APPENDIX1 -- GLOSSARY, CONT.

Raw SCORE Unadjusted score on an examination based onthletumber of correct responses. If@@E Subject Matter
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Experts (SMEsYdeem a particular question to have "no correctvars (based on candidate comments, statistical
information, evaluation of the accuracy of the dioes etc.), then that item is not scored (i.ee BG examination would
be graded on the basis of 139 instead of 140 quesstiSimilarly, the PG examination would be scamedhe basis of 109,
not 110 questions.) Candidates will not be givierdit for an item which has been deemed to havectmeect answer".

If the SMEsdeem that a particular question has two correavarss(i.e., is a double-keyed question), then aiatds who
select either answer will be given credit. Thisqa®s enhances the fairness of the examinationsisesabstandard items
(that have no correct answers) are eliminated befalculating candidates' final scores.

SCALED SCORE. Adjusted score, based on the average difficeligll of each examination (FG and PG). A scaledessb
70 has been established as a standard of minimumpetency. On alforms of the ASBOG National Examinations, a
scaledscore of 70 is the minimum score required to pask100 is the highest score possible. Failingdcscores range
between 0 (no correct responses) and 69 (highdinfacore).

SME. SeeSubject Matter Expert

SteM. The introductory portion of an examination itemattstates a question, states a problem, or peeaarihcomplete
statement.

SUBJECT MATTER EXPERT (SMES). A geologist who serves on the ASBOGouncil of ExaminersSMEsrepresent the
profession in terms of geography, ethnicity, gerafet area of practice.

TASK ANALYSIS SURVEY (TAS). A survey prepared and conducted by @mincil of Examiners (COHY determine the
geologic tasks performed by geologists. The sufveyses on tasks that involve protection of thedthesafety and welfare
of the public. The survey form is mailed to licedggeologists selected at random from the listegistered/licensed
geologists provided to ASBO®y those Member Board States with geologist reagisin/licensure laws. (Note: The 2010
TASwas distributed in 29 states and one territoi@@ologists rate the importance of each task inegtitg the health,
safety and welfare of the public. Results fromThA&determine the number of questions from each géotagk category
to be included in both the FG and PG Examinations.

TESTBLUEPRINT. An outline that lists thelomains/content aregsubject matter) and their percentage weightsenA@
and PG Examinations.
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APPENDIX 2
FG and PG TEST BLUEPRINTS

Content Domains FG % PG % |
A. General and Field Geology 20 21
B. Mineralogy, Petrology, and Geochemistry 11 5
C. Sedimentology, Stratigraphy, and Paleontology 12 5
D. Geomorphology, Surficial Processes, and QuatgrGeology 13 |
E. Structure, Tectonics, and Seismology 11 9
F. Hydrogeology 11 19
G. Engineering Geology 11 17
H. Economic Geology and Energy Resources 11 16
LLQIALS 400 200

A. GENERAL AND FIELD GEOLOGY

Knowledge Base

* Project management, organization, and econondabsurface exploration, techniques, and interpretet; Geologic and
geophysical tools, application, and interpretatiddyrface mapping and map applications; Cross-saationstruction;

P

hotogrammetry, terrain measurement, GPS, and Gitage analysis and interpretation; Scale and scabalysis;

Measurement theory: accuracy and precision; Docuaton and record keeping; Modeling concepts; Bssionalism
and ethic{FG/PG)

Task Statements

1.

arLOD

B

K

Plan and conduct geological investigations caréiig human health, safety, the environment, reguig, and Quality
Assurance/Quality Control (QA/QC). (FG/PG)

Collect, compile, and interpret historic informoatto plan geological investigations. (FG/PG)

Interpret and analyze available geological arapggsical data, maps, sections, and reports. (FI5/PG

Determine scales, distances, and elevations ifr@aygery, surveys, maps, and GIS. (FG/PG)

Prepare, analyze, and interpret logs, crosseses;tmaps, and other graphics derived from fieléstigations and GIS
applications. (FG/PG)

. MINERALOGY , PETROLOGY , AND GEOCHEMISTRY

nowledge Base

» Rock and mineral identification; Crystal symmesystems, and forms; Igneous rocks and proceS&simentary rocks
and processes; Metamorphic rocks and processescli&enical reactions and diagenesis; Professionalkismd ethics
(FG/PG)

* Project management, organization, and econoni¢z) (

APPENDIX2 -- FGAND PGTEST BLUEPRINTS CONT.
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Task Statements

6. Planand conduct mineralogic, petrologic, andbemical investigations, including the use of modghnd geophysics.
(PG)

7. ldentify minerals and rocks and their charactiess (FG)

8. Identify and interpret rock and mineral seq@sn@associations, and genesis. (FG)

9. Evaluate geochemical and isotopic data, andtoaet geochemical models related to rocks and raise(FG/PG)

10. Determine type, degree, and effects of rockraiméral alteration. (FG)

C. SEDIMENTOLOGY , STRATIGRAPHY , AND PALEONTOLOGY

Knowledge Base

» Geologic time; Geochronology; Fossil record angdlition; Stratigraphic principles; Geochemical igns; Weathering
and soil formation; Erosion; Sediment transport;ddsitional environments; Facies analysis; Basinlgas; Sedimentary
structures; Diagenesis; Professionalism and etkiS/PG)

* Project management, organization, and econoni¢z) (

Task Statements

11. Plan and conduct sedimentologic, stratigrapticpaleontologic investigations, including the w§emodeling and
geophysics. (PG)

12. Select and apply appropriate stratigraphic nafagure and establish correlations. (FG)

13. Identify and interpret sedimentary processes singttures, depositional environments, and sedirpesvenance.
(FG/PG)

14. Identify and interpret sediment or rock sequenpesitions, and ages. (FG)

15. Identify and interpret fossils and fossil asskgés for age or paleoenvironmental interpretati(iFG)

D. GEOMORPHOLOGY , SURFICIAL PROCESSES AND QUATERNARY GEOLOGY

Knowledge Base

» Geomorphic processes; Sea level change; Landfanalysis; Weathering; Groundwater and surface watesw
temperature geochemistry; Human-land interactioojl $levelopment and classification; Professionaliamd ethics
(FG/PG)

* Project management, organization, and econoniéz) (

Task Statements

16. Plan and conduct geomorphic investigationsuitiolg the use of modeling and geophysics. (PG)

17. Identify, classify, and interpret landforms, faial materials, and processes. (FG)

18. Determine absolute or relative age relationsbfpandforms, sediments, and soils. (FG)

19. Evaluate geomorphic processes and developmdandforms, sediments, and soils, including watedsfunctions.
(FG/PG)

20. Interpret geomorphic conditions and processssdan remote sensing and GIS. (FG/PG)

APPENDIX2 -- FGAND PGTEST BLUEPRINTS CONT.

E. STRUCTURE, TECTONICS, AND SEISMOLOGY
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Knowledge Base

* Fractures, faulting, and folding; Rock fabric; Bleanical properties of rocks; Structural interpréta and analysis; Plate
tectonics; Tectonic regimes; Volcanic processesyc®tiral and seismic history; Earthquake procesaes hazards;
Professionalism and ethics (FG/PG)

* Project management, organization, and econoni¢z) (

Task Statements

21. Plan and conduct structural, tectonic, or seiggioinvestigations, including the use of modelamgl geophysics. (PG)

22. ldentify and define structural features andti@te, including constructing and interpreting stural projections and
statistical analyses. (FG)

23. Interpret deformational history through struatiand tectonic analyses. (FG/PG)

24. Develop and apply tectonic models to identifglggic processes and history. (FG/PG)

25. Evaluate earthquake mechanisms, paleoseisn@rhiand hazards. (FG/PG)

F. HYDROGEOLOGY

Knowledge Base

 Landform analysis; Weathering; Groundwater andace water; Low temperature aqueous geochemi§toynitaminant
transport and geochemistry; Hydraulic propertiesloids and earth materials; Human-land interacti@ite investigation
methods, tools, and applications; Professionalistd athics (FG/PG)

» Well drilling, design, and construction; Soil angater remediation techniques; Water resource mide; Project
management, organization, and economics; (PG)

Task Statements

26. Plan and conduct hydrogeological, geochemiaad, environmental investigations, including the a$enodeling,
geophysics, and isotopic and tracer studies. (PG)

27. Define and characterize hydraulic propertiesatfirated and vadose zone flow systems. (FG)

28. Design groundwater monitoring, observation,aotton, production, or injection wells. (PG)

29. Evaluate water resources, assess aquifer giptidetermine sustainability. (FG/PG)

30. Characterize water quality and assess chenzitabihd transport. (FG/PG)

31. Manage, develop, protect, or remediate, susfgter or groundwater resources. (PG)

APPENDIX2 -- FGAND PGTEST BLUEPRINTS CONT.

G. ENGINEERING GEOLOGY

Knowledge Base

 Landform analysis; Soil and rock weathering; Gndwater and surface water; Low temperature geochmiHuman-
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land interaction; Soil and rock mechanics; Soil adk classification and engineering properties;2dadous geologic
processes; Hazard and risk analyses; Cost/benefdlyses; Site investigation methods, tools, andlieafions;
Professionalism and ethics (FG/PG)

* Land restoration and hazard mitigation; Mine alos; Project management, organization, and econer(fes)

Task Statements

32. Plan and conduct environmental and engineerggogical investigations, including the use of mlodg and
geophysics. (PG)

33. Identify and evaluate engineering and physicaperties of earth materials. (FG)

34. Provide recommendations for engineering deségna use decisions, and watershed management. (PG)

35. Identify, map, and evaluate geologic, geomorpdmel seismic hazards. (FG/PG)

36. Interpret land use and landforms using imagaaps, records, GIS, and geological site charatiterigFG/PG)

37. Develop programs for hazard mitigation, and land watershed restoration. (PG)

H. EconomMIC GEOLOGY AND ENERGY RESOURCES

Knowledge Base

» Hazard and risk analyses; Exploration and deveiept techniques; Petroleum systems; Mineralizapioocesses;
Characteristics of hydrocarbon traps; Characteristiof mineral deposits; Mineral economics; Explarat risk;
Resource/reserve assessment; Safety consideraRoofessionalism and ethics (FG/PG)

* Land restoration and hazard mitigation; Mine andll decommission; Project management, organizatiod economics
(PG)

Task Statements

38. Plan and conduct mineral or energy resourceoexibn, evaluation, and environmental programsluising the use
of modeling, geophysics, and geochemistry. (PG)

39. Compile, assess, and evaluate the data necégssaqplore for mineral and energy resources. (B3/P

40. Estimate the distribution of resources baseduwface and subsurface data including imagery d&da@plications.
(FG/PG)

41. Interpret data for economic evaluations, resmagsessments, and probability of success. (FG/PG)

42. Determine quantity and quality of resources r@seérves from laboratory, surface, and subsurfate FG/PG)

43. Perform geological evaluations for design, abamtent, closure, and reclamation and restoratiorertdrgy
development or mineral extraction operations. (PG)
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APPENDIX 3
FG SAMPLE QUESTIONS AND ANSWERS

When water contacts pyrite at the earth's surfilseerunoff is commonly:

acidic

basic
oxygenated
nitrogen-rich

Map View

Di | Mo Fo Aa Fo Mo

I

N

Figure 13
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A)
B)
C)
D)

A)
B)
C)
D)

A)
B)
C)
D)

ASBOG® PROFESSIONALGEOLOGISTSCANDIDATE HANDBOOK

Figure 137

Aa, Fo, Mo, Di, Pm
Di, Mo, Fo, Aa, Pm
Pm, Di, Mo, Fo, Aa
Pm, Aa, Fo, Mo, Di

APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.

In an eolian sand aquifer, hydraulic conductivityuld be expected to generally:

increase upward

increase downward

be uniform

be lowest in the middle of the unit

Which of the following pairs likely would be comged of sediments with DIFFERENT grain size andisgrt
characteristics?

outwash plain - end moraine
esker - kame

tuff - tephra

barchan dune - parabolic dune

Page 17
Copyright © 2011 by the National Association oft8tRoards of Geology (ASBOG



ASBOG® PROFESSIONALGEOLOGISTSCANDIDATE HANDBOOK

APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.

Depth
7” 5): 313 - % (f".) _ + _

+

Resistivity

Natural Gamma

Density

Caliper

— 120 -

Figure 2

Borehole geophysics, also known as "electric loggihas been selected to help in the evaluatica mftential
strippable coal area containing many seams oftthmoderate thickness. The sample log (FigurdWtiates a
typical association of coals and related sedimeAtsomalous radioactivity occurs in a sandstone at:

10 feet
24-30 feet
60-65 feet
94-100 feet

APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.
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A)

C)
D)
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The scale for describing the effects or damageexhhbg an earthquake at a given geographic locéioalled the:

Bernoulli scale

Richter scale

Modified Mercalli scale
Moment Magnitude scale

Which statement best describes the effect ofetiagis on the overall quality of an oil/gas resg®vo

Diagenesis enhances reservoir quality.

Diagenesis diminishes reservoir quality.
Diagenesis may enhance or diminish reservoilityua
Diagenesis has little or no effect on reserqoiality.

__/
=
// /
PO P
®
(0] 20 Ft.
T
Structure Map
Inci . pient
late Figure 24 roa |
dis placement

across a narrow zone is often defined by the appearof Riedel fractures on the ground. Two typgegterns of
Riedel fractures are shown in Figure 24. With respethe patterns shown:

A is right-stepping and indicates right laterabvement
B is left-stepping and indicates vertical movetnen

A is right-stepping and indicates left lateralvament
A and B are both right-stepping

APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.
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The rate of production from a subsurface reseigaimost directly related to:

porosity
permeability
compactness
grain size

What is the best radiometric dating technique terheine the age difference between two Miocenevalimnic ash
deposits separated by 500 feet vertically?

Potassium-Argon
Carbon 14
Uranium-Lead
Uranium Series

What geophysical method would generally be mostogiffe to map deeply buried (1500' deep) bedrodinpents?

ground penetrating radar
electrical resistivity
seismic refraction
seismic reflection

A groundwater model is considered calibrated when:

the model grid and layers match the constructatteptual model

the groundwater flux into the model equals theugdwater flux out of the model
hydraulic heads and fluxes reproduce the systeneied within an acceptable tolerance
the chosen model boundaries express the natuhe gfhysical boundaries

A rock described as argillaceous:

contains flattened pebbles
is clay-rich

displays a satin luster

is composed of coarse mica

14. The creation of new oceanic crust is balanced by:

A)
B)
C)
D)

the Earth's expansion

the Earth's crust buckling up so the earth remainonstant size
an equal amount of old ocean crust being subducte

an equal amount of continental crust being sutsdtlic
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A)
B)

D)

16.

A)
B)
C)
D)

17.

A)

C)
D)

18.

A)
B)
C)
D)

19.

A)
B)

D)

20.

A)
B)
C)
D)
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APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.

When collecting duplicate samples to validate thality of the laboratory results, the geologistddalways:

identify the duplicate samples

use a sequential numbering system

be sure that the duplicates cannot be identiiethe lab
be sure that the duplicates were sampled atrdiffdimes

A stream crosses a strike-slip fault with no dewgrain its course. Which of the following statertemust be true?

The fault is active.

The stream crossed the fault since the last faoltement.
Strike-slip faults do not affect stream course.

Rock units are the same on both sides of the.faul

The horizontal scale of a cross-section is 1:2%,@0e vertical scale is 1 inch equals 1000 fe€he vertical
exaggeration is:

2X
12x
24X
0.5x

A topographic map shows several circular depressiom limestone region. What are these featuabsd?

fensters
kettles
dolines
potholes

A cross-stratified sand lens that contains thiaats of mud in the ripple troughs is called:

lenticular bedding
wavy bedding
graded bedding
flaser bedding

In which of the following areas are the largestwvoés of andesite lava commonly extruded?

along continental rift valleys

where oceanic lithosphere is subducting beneatlireental crust
within oceanic plates overlying mantle plumes

along zones of lithosphere plate separation (uica@dges)

APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.
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A)
B)

D)

22.

A)
B)
C)
D)

23.

A)
B)

D)

24.

27.
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Which of the following safety factor (SF) values &tope stability shows that a slope is considatable:

between zero (0) and one (1)
between zero (0) and minus one (-1)
greater than one (1)

less than minus one (-1)

The effects of solution during diagenesis can e se:

imbricate structures
flute marks

mud interclasts
stylolites

Limestones containing appreciable amounts of ctay@presented graphically on a lithologic log by:

using the standard limestone symbol

modifying the limestone symbol by adding a shdash within each box
modifying the limestone symbol by adding dotshiviteach box
modifying the limestone symbol from a rectanglatparallelogram

You find that in developing a GIS product with seldayers of information, there is an apparenftfliicirbetween
the USGS topographic map completed in 1975 data kayd recently acquired geologic data layer infdrom with

GPS locational control, the problem is likely ta be

the ARC/INFO software program is unable to harstlanned or digitized topography
mistakes in the 1975 topographic map

failure to make adjustments relative to the 18I@88th American Datum (NAD)
conflict between scanned and digitized informatio

An esker is a:

more or less linear ridge formed at the end glezial advance

streamlined glacial landform

conical hill composed predominantly of sand aralel

sinuous ridge subparallel to glacial flow compbgeedominantly of sand and gravel

Biostratigraphic zones are employed to establish:

continuity of formations

age equivalence within sedimentary sequences
absolute ages of successive formations
sedimentary provenance active during deposition

APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.

What Liquid Limit (LL) and Plasticity Index (PI) Wwes would be associated with a soil classified CH?
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LL=12 and PI =38
LL =63 and PI =38
LL=63 and PI=11
LL=40and PI=11

Lithostratigraphic sequences can be used to irgerpr

geologic history

isolated outcrops

earthquake probability

absolute ages of successive formations

Which of the following anions is the least reactivel most persistent tracer of a geochemical cantarhplume?

CO,?
HCO, *
crt
PO, *
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APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.

100

L

40

Percent Passing by Weight

20

N

20 15 1.0 0.5 0.1
Diameter (mm)

Figure 85
30.

The
grain-size distribution curve illustrated in Figu8® indicates that the sand is:

A) poorly sorted

B) poorly graded
C) uniformly sorted
D) well sorted
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APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.

Q
&
QQ

PLAN VIEW
NORTH

Figure 29

If the beds are vertical, Figure 29 represetiatwype of fault?

thrust fault
reverse fault
right-lateral fault
leftdateral fault
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APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.

N

<— 500 ft, =—>

\

Q
) )
72718
) )
—
//
Plan View

Figure 83

32. Whatisthe
approximate total volume of limestone which cargharried from the property shown in Figure 83hi mining
extends to a depth of 350 feet?

A) 2,500,000 yé
B) 4,500,000 y&
C) 6,500,000 yd
D) 8,500,000 y&

33. If the net volume of precipitation entering a deaja basin exceeds the surface water volume comingith no
change in surface storage, then:

A) water is recharging the groundwater system

B) water is discharging from the groundwater system

C) evapotranspiration rates have decreased

D) groundwater storage remains constant becausssof water to evapotranspiration
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A)
B)

D)

35.

A)
B)
C)
D)

36.

A)

C)
D)
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APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.

Which of the following is NOT commonly a naturalnstituent of groundwater?

iron
carbonate
chloride
nitrate

An uplifted block bounded by normal faults is knoasa(n):

atoll
guyot
graben
horst

Your client calls you to sample a series of monitetls that they installed on their property. Ywoaview of the
geologic setting determines that the wells aretextauch that no contamination could be detec¥esl should:

notify the Board.

refuse the job.

inform the client about the problem.
sample the wells as requested.
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APPENDIX3 - FG SAMPLE QUESTIONS ANDANSWERS CON'T.

Answer Key for FG Sample Items

CoNoo~LNME

=
oo
NOUUO>»00>P0>PWRUOTUOTITUO>OO0OTOT>PTITOOO00>0>>
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APPENDIX 4
PG SAMPLE QUESTIONS AND ANSWERS

You have received a map from a client. You deteenai 150-foot property line measures 3 inchesemiip. You
need a final scale at 1 inch = 20 feet (1:240) hat\percentage of enlargement or reduction is riéede

250% enlargement
250% reduction
500% enlargement
500% reduction

A remote sensing procedure that would be bestdstotedetecting temperature variations in buriedskeerrain is:

side looking airborne radar
near-infrared photography

false color infrared imagery
long-wave infrared scanning imagery

Page 29
Copyright © 2011 by the National Association oft8tRoards of Geology (ASBOG



A)

C)
D)

ASBOG® PROFESSIONALGEOLOGISTSCANDIDATE HANDBOOK
L

APPENDIX4 - PG SAMPLE QUESTIONS ANDANSWERS CON'T.

In
59
east bank of "Left Creek" at Point "E", elevati@ft, is most probably composed of:

stream terrace alluvium

thin slope deposits over bedrock
marine shoreline deposits
landslide deposits
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| n Figure 11,
Fault Z represents
the sole of a nappe, and no bed is overturned. sTraga range progressively in age from A, the stid® D, the
youngest. What is the correct sequence and direcfi deformational events?

NW-SE compression, NE-SW extension, NW-SE conmgioes
NW-SE extension, NE-SW compression, NW-SE extansi
NE-SW extension, NW-SE compression, NE-SW congioes
NW-SE compression, NE-SW extension, NW-SE extansi

You are the geologist in responsible charge ofgtesg a foundation exploration drilling programide carried out
in an area underlain by unconsolidated sedimemsagung large, granitic boulders. The site is \knoto be
uncontaminated. Of the following, which would mbiksely be the fastest and most efficient drillimgethod?

solid-stem auger drilling
mud-rotary drilling
direct-push drilling
cable-tool drilling
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Porosity and permeability are important in petrateeservoir development. Choose the correct statefar a well
sorted sandstone reservoir.

Porosity is always permeable.

Smaller grain size usually means greater por@sity greater permeability.
Greater grain size usually means greater porasitypermeability.
Permeability is always present with porosity.

What is the difference in orientation between agsr&rse and a longitudinal cross section of a streasuch as an
embankment?

A transverse section is perpendicular to the éstglimension of the structure and a longitudieatien is parallel
to the longest dimension of a structure.

A transverse section is parallel to the longéstethsion of the structure and a longitudinal secitsoperpendicular
to the longest dimension of a structure.

A transverse section cuts the major featureBestructure at an acute angle and a longitudewian parallels the
major features of the structure.

A transverse section is parallel to the longéstethsion of the structure and a longitudinal secigoparallel to the
shortest dimension of a structure.

You have been retained to identify the extent ofigdwater contamination resulting from a truckaedr accident
with a release of 1,000 gallons of trichloroethg@ddémCE) two days ago. A large municipal well fidlocated about
1.5 miles from the accident site, produces grounemfsom a carbonate aquifer. Regional stratigyapased on
published sources and the well field stratigrapb@s, is characterized by: 0-20 ft below groundeaze (bgs),

unconsolidated sand and silty sand; 20-35 ft byl iblue-green clay; 35-100 ft bgs, weatheredtdirad limestone.
Water levels in the surficial aquifer are repoitedhe about 12 ft bgs. Monitoring wells instalktdhe accident site
should be screened from:

75-100 ft bgs
5-15 ft bgs
10-20 ft bgs
15-40 ft bgs

In exploring a site for evidence of past surfid¢allt rupture, which of the following fault types LEAST likely to
be found in a 10-foot deep backhoe trench dug aagwojected fault trace?

steeply dipping normal fault

shallowly dipping thrust fault
shallowly dipping blind thrust
steeply dipping reverse fault
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Which of the following is NOT part of a RCRA sulgiD landfill closure and post-closure?

groundwater monitoring

installation and maintenance of a low permeapiéindfill cap
constructing a contoured crest with slopes leaa 6%
limiting or controlling access

On large construction projects, aggregate for Rodicement concrete is often locally derived. ¥oaithe project
geologist. There are two potential sources toxpoeed. One source is a rather pure quartzité wliéan but
moderately to widely spaced fractures. The otharce contains abundant chert with closely to maigdy spaced
fractures and some rhyolite with opaline fractilte§s. The cherty source is nearer to the progite and appears
to be easier to develop. Time is critical. Witheuen the time to do a petrographic microscopenéxation of thin
sections from artificially aged concrete samplesrfreach aggregate source, which aggregate souotgdsyou
recommend and why?

The cherty source because it is easier to develop

The cherty source because haul distance is less.

The quartzite source because the natural fraspaeing will make it easier to process the mdteria
The quartzite source because of the potentialiali-aggregate reaction from the cherty source.

Quality control is a (an):

state-of-the-art industry standard designed ttrod appropriate inquiry into the reproducibiliby test results.
plan with details how a system shall functioragsure that standards of quality are being met.

prescribed set of activities that monitor andectrsystem functions to ensure quality standarls@nsistently being
met.

unbroken paper trail used to document the qualfitgrocedures relating to a facility, project,sarvice from the
cradle to the grave.

Which of the following compounds would NOT be fouinén analysis of groundwater contaminated onliebgded
gasoline?

ethyl benzene

tetra ethyl lead

xylene

methyl tertiary butyl ether

An oil well at elevation 9.575 ft., in the Desotati Formation, has been economically depleted. Memagt has
decided to plus and abandon the well. Which offtflewing plugging procedures should be followed?

The well should be cemented from total depthrmugd surface.

A granular bentonite plug should be placed ofiergroduction interval with a steel cap weldechatdurface.
At a minimum, the well should be sealed in compdie with the controlling agencies’ requirements.

A bridge plug should be set over the productiverival.

APPENDIX4 - PG SAMPLE QUESTIONS ANDANSWERS CON'T.
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An alluvial aquifer is known to exist to a depth1dfO feet below ground surface (ft. bgs). The witble is 50 ft.
bgs. The transmissivity of the aquifer has bedardgned to be 1,000°ftlay. The slope of the water table is 0.001
ft/ft. What is the average Darcy velocity of growater movement?

1.0 ft/day
0.02 ft/day
0.2 ft/day
0.01 ft/day

You are the consulting geologist for the State Hoafr Facilities, reviewing the plans for a new adistrative
building. The architect proposes to use a coagsgatline, dark gray rock containing exposed gycitystals as the
exterior facade. You should FIRST:

approve the rock for the building

determine the rock strength properties
assess the weathering properties of the rock
assess the cost of the rock for this building
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A sample of gold ore prepared as a standard referisrblended and carefully divided into 16 sampl@se sample per
month was sent to four different analytical laborgs for analysis, such that each laboratory aealya total of four
samples. The results of the analyses are givéreitable and plotted on Figure 125.

17. Based on these
results, which
laborat ory is the

most consistent?

A) American
B) Brown

C) Continental
D) Delta
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Which suite of analytical parameters would you reoeend to best monitor post-closure groundwateritgyua a
closed copper mining facility?

total dissolved solids (TDS), pH, 8 metals pes®&ce Conservation and Recovery Act (8 RCRA mgtals
methane, pH, 8 RCRA metals, and total organib@a(TOC)

methane, TDS, pH, and 8 RCRA metals

pH, 8 RCRA metals, total organic halides (TOX)daydrogen sulfide

A placer gold deposit has been discovered at ttes & the outcrop of a paleochannel located géon that has
been tectonically deformed and metamorphosed.h&uexploration for gold in this deposit shoulddased on an
interpretation of the:

direction of channel flow prior to tectonic andetamorphic alteration
channel geometry within the altered terrain

tectonic history of the region

geochemical and mineralogical alteration causethbtamorphism

You have been asked to locate a public water suppllin a shallow, sand aquifer. Your locatioms Amited to
three choices, all associated with land-use rdismis:

Site 1 is 300 feet upgradient of a multi-actle feedlot.
Site 2 is centered in an established residiemgighborhood with 1/2-acre unsewered lots.
Site 3 is 1,000 feet upgradient from a nevdyaloped industrial park.

In what order would you rank (best to worst) thégee sites for installation of the new well?

’ 1

1
3,
3
1

NP MW
WN RN

A slow leak in the underground piping at a sergiion has resulted in a release of gasolinglmsubsurface and
the state environmental regulatory agency has hetfied. The line has been repaired, all visuaitpacted soil
in the immediate vicinity of the leak has been reeth A careful inventory reconciliation indicathsit over time,
up to 1,500 gallons of gasoline may have been [bhe water table is expected to occur 8 to 12le&tw ground
surface. Which of the following actions shouldthken FIRST?

Check for soil contamination and remove any adddl contaminated soil.

Check for contamination dissolved in groundwated begin pump-and-treat remediation.

Check for the presence of free product and besgiovery of free product.

Check for the presence of microbial populatiod anitiate enhancement of natural biodegradation.
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22. With
respect t o
Figure 103, the sequence A-D represents:

A) massive submarine slides
B) regression

C) transgression

D) lacustrine deposits

23. You will be mapping unconsolidated deposits forvgteexploration. Which method is LEAST appropridoe
locating potential deposits?

A) aerial photography interpretation

B) analysis of surface resistivity measurements
C) magnetometry interpretation

D) test boring logging
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You are conducting a soil geochemistry survey. réti& a mineralized zone shown in Figure 54. Tdikepsofile
indicates the location of samples within the soiliftons developed in the area. The mineralizee t@s elevated
levels of Au, Ag, As, and Hg. Of the four possibtampling sites indicated, which one is the begioghto determine
if concentrations of these metals have elevategegan the soil?

Sample 1
Sample 2
Sample 3
Sample 4
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A tailings storage facility at an operating goldnmihas been constructed using a starter dam. Apregpitation
in the area averages over 40 inches. No activiésfate known in the immediate vicinity of the fidgi Which
monitoring program provides the highest degreeanh dafety?

a seepage collection system that monitors seepaigene and quality on a continuous basis for ogani

network of groundwater wells constructed upgratiéd downgradient of the facility to monitor gnolwater quality
and water levels on a quarterly basis

a combination of visual inspections of the fagibin a weekly basis and monitoring of vibratingenpiezometers
and survey monuments on a monthly basis, plusmootis monitoring of seepage in a seepage collestisi@m
a visual monitoring program to inspect the tajrstorage facility for seeps, settlement, andkingoon a weekly
basis

You have identified a paleosol horizon that hasetleped on Ordovician bedrock that was originallpaigted in
a marine environment. The Ordovician rocks areuafarmably overlain by a thin succession of Penresyia coal-
bearing strata. The Paleozoic succession is cdusrglacial-related Quaternary deposits. Thedadgke paleosol
is:

Post-Ordovician to Pre-Pennsylvania
Permian

Post-Pennsylvania to pre-Quaternary
Cambrian

Important descriptive, NOinterpretive, seismic reflection, patterns are:

cross-bedding and offshore bars

onlap and offlap

sequence boundaries and parasequence sets
transgressions and regressions

Which isotope dating is best to determine the dgernid-Eocene tuff?

tritium-deuterium dating
uranium-lead dating
potassium-argon dating
Carbon-14 dating

The use of bentonite-cement grout to seal a moni&dirresults in a seal that is:

more permeable than a bentonite grout

more permeable than the sand pack

less susceptible to cracking than neat cemenit gro

more susceptible to failure than a bentonite gatove the water table

APPENDIX4 - PG SAMPLE QUESTIONS ANDANSWERS CON'T.
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You are performing a geomorphological appraisabitmtify fluvial hazards at the foundation siteaoproposed
bridge pier in a large perennial stream in moumagiterrain. The stream is entrenched in compéthtock and
is backfilled by an appreciable thickness of coathesium and debris. Which of the following fl@lihazards has
the greatest potential to affect the future intggsf the bridge and will receive the greatestratten during design
development?

channel migration

channel bed scour during flooding
upstream nickpoint migration
channel aggradation

A client asked you to prepare a report describlirggeologic constraints affecting the design amgstraction of a
large underground structure. The client has lichiteur budget for exploration, and you cannot héade that the
subsurface conditions exposed by borings are demsiacross the site. You should:

avoid any reference to any possible conditiori t@not be supported by your data.

describe the nature of your uncertainty alonthywossible consequences of your incomplete uraletsig of the
subsurface conditions.

refuse to complete your report until the cliegiteges to fund the additional exploration you reguir

structure the report to emphasize the probahtist your data and conclusions are adequate leuanguage that
will limit your liability if different conditions @ encountered during construction.
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Answer Key for PG Sample Items
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