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Dear Mr. Piszkin:

This letter transmits EPA's comments on Jacobs Engineering
Group, Inc. Position Papers for Draft Phase II Work Plan. Also

included for your information, is EPA's most current (9/93) Data
Quality Objectives Process Guidance for Superfund: Fact Sheet.
We hope you find these comments useful.
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Marine Corps Air Station E! Toro (MCAS E! Toro) Submittal of
Draft Technical Review Comments Pertaining to the MCAS E! Toro

Position Papers by Jacobs Engineering Group, Inc.

Comments on "Chemicals to be Investigated During Phase II (Surface Soils}" by Jacobs
Engineering Group. Inc.

JEG Document Control #CLE-C01-01F24_-G2-0161

The process used to drive the RBCs is not part of this review.

The first step for the identification of chemicals for Phase II investigation involves the
comparison to background for naturally occurring constituents. This would be appropriate only
if the spatial variability of the constituents in the area has been characterized.

COPCs that are not identified for investigation at a particular site or stratum by the process
described in the memo may still be investigated during Phase II. The memo says that a separate
memod will be used to select COPC that may pose an environmental risk. It does not mention
what methods or criteria will be used to select COPC posing environmental risks.

Comments on "OU-1 Regional Groundwater VOC Contamination Ability to Proceed with
the OU-1 FS Based on the Phase I RI Data" by Jacobs Engineering Group. Inc.

JEG Document Con trol #CLE- CO1-01F 145-G2-0162

q_.n.,'_high TCF ,-,-,,,-_,nrr_ticmcin qhallnw _m:oundwater have been observed, it appears that the
site is a potential source area. Therefore, .hy.draulic containment and extraction of the shallow
on-Station TCE plume _s appropnate to nnmm_ze the areal extent between the source area and
the Desalter extraction wells that could be further contaminated with higher levels of TCE.

Comments on "Establishment of ut oints for Inor anics m Groundwater Sediments and
S rf r" En in rin r In

JEG Document Control #CLE-C01-01F245-G2-0163

The memo uses the tem_ "inorganics" for naturally occurring constituents. As long as a
constituent (inorganic or organic) can be naturally occurring, detemfination of its background
level becomes an issue. For example, some phenol compounds can be naturally occurring and
they are commonly seen in groundwater impacted by leachate from landfills. Characterization of
background levels for phenols becomes necessary when determining if phenols are derived from
site-related activities.

The memo discusses the problems of establishing background values for naturally occurring
constituents in groundwater due to the complexity of the geochemistry and the high variability of
the data. We agree that it may be difficult to establish cutpomts for the naturally occurring
constituents.

It is proposed that data for naturally occurring constituents in sediment in the washes be
compared to the background concentrations developed for surface soil. This would be
appropriate only if the spatial variability of naturally occurring constituents in surface soil in the
area has been characterized.
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Comments on "Establishment of Cutpomt_ During the Data Ouality Objectives Process"
En m rm r In

JEGDocum nt n 1# LE- 1- 1F24- 2- 1

The memo proposes that individual cutpoints not be established, instead, baseline risk
assessment and feasibility study be employed to evaluate the remediat_on of sites. Because of the
limited detection of VOCs in the vadose zone soil samples collected during Phase I of the RI, the
current contaminant data of the vadose zone may not be sufficient for risk baseline assessment or
feasibility study if the hot spots in the vadose zone have been missed.

mm n n "Ph · I i i I " En ! rm r In

JEG Document Control #CLE-CO 1-01F 145-G2-0164

No fatal flaws in the approach used to identify COPCs for the assessment of ecological risk were
found. However, the following three items may require action: 1) Why weren't birds included?
2) How was dose calculated for mammalian species? and 3) How were sediment criteria
developed? Perhaps memos addressing the last two questions are in order.
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EL TORO NAVAL BASE

COMMENTS ON STATISTICAL DESIGN FOR THE PHASE II SAMPLING PLAN

The following summarizes comnlents on Brace Petersoffs August 11 1993 memorandum.

*The proposed sampling approach seems to be sound but further clarifications are

needed on specific aspects of 'file methodology presented in tile position paper.

· The two objectives of Phase II (base line risk assessment and delineation of

patterns of contamination) could be addressed together bx' using a sampling

approach that satisfies both objectives xx'here possible, and in cases that cleaning the

entire stratum is not consider a viable economic alternative.

· The final version of this document should be expanded to include discussion of the

use of the Phase I findings that support the Phase II approach.

· In particular uncertainties m the Phase I data should be presented and well

understood before these data are used to draw any conclusions about theoretical

distributions, real means, and standard deviations (and consequently CV's).

Summao' statistics for the Phase I data should be presented and discussed bx'

stratum, and should include number of samples, mean. error estimates, and

variabiliB, estimates for the COC's.

· The memorandum (page 1) states that "based on the sample values from a stratum.

a distribution of values of the entire population of potential samples from a stratum

is hypothesized. Since the number of samples collected from a stratum is relatively

small there is uncertain_' associated with this estimate. In fact an alternate

population distribution of values could have yielded a similar set of sample values"

Uncertainh,' is associated with both large and small samples. The point here should

be that the Phase I samples are so small that the uncertainlx' in the data is very large.

Also. what is meant by "similar"?
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*More background information is needed on how the hypothesized and

alternative distributions in Figures 1, 2, and 3 were constructed. Are these

hypothetical cases based on hypothetical data given here just to clarify the

concepts, or are they based on actual data? Are Figures 1, 2, and 3 based on the

same data set'? It appears there are some inconsistencies between these Figures.

The discussion of the method is based on the assumption of lognormal

distributions. It is not made clear whether the analytical results from the Phase I

data support the assumption of lognormality or not. Also, it would be helpful to

expand the discussion of Figure 3 to provide further clarification.

· The memorandum should state clearly where the discussion refers to the sample

mean, the population mean, or the mean of the logarithms.

· The discussion based on the analysis of the Phase I data is not very clear. In

particular, it is not clear how the sample specific risks were calculated.

Clarification is needed on what contaminants and what concentrations are

represented. Also, further discussion on Figure 4 is needed. The probability

plot clearly shows that the assumption of lognormality for the risk distribution

could be challenged. Several distributions are present in different ranges of the

data. Analysis of variance is an excellent approach for assessing variability.

Additional discussion of the implementation of the analysis of variance approach

would be helpful.

· It is not clear why an MDRD of 5 was selected.

· It is not clear what degrees of freedom were used, and why, to select t_(1) and

tf3(1), The values of these parameters and consequently the number of samples

can vary considerably for the same probability depending on the degrees of

freedom used to select these parameters.

· Including an example of the approach using data from Phase I would be helpful.
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Comments on "Chemicals to be Investigated During Phase II
Summary of Selection Procedures
Dated: 11 August 1993

JEG Document Control #: CLE-C01-01F145-G2-0167

Previously approved RI/FS project planning documents have specified that all
non-detected chemicals would be investigated in Phase II (Final Work Plan, 2/91;
Final FSP 2/91, FSP Amendment 8/92). Further, the statistical approach
proposed is based on the assumption of homogeneity of contaminants within
AOC's and/or strata. Documentation for the basis of the assumption has not
been presented to date; rather, oral arguments were presented to the effect that
the industrial processes related to each AOC, as well as waste disposal practices,
were such that contaminants could be expected to be dispersed and detected in a
homogeneous fashion.

What is needed from MCAS E1Toro is documentation to provide confidence in
these assumptions:

A.

1. What were the operations/industrial processes and disposal practices at
each AOC/stratum?

2. Provide documentation.

3. What factors lead one to conclude that these processes and practices
would result tn contaminant homogeneity?

What is the uncertainty (in qualitative terms) in the above 3 items?

Bt

1. What were the expected waste disposal practices at each AOC/stratum?

2. Provide documentation.

3. What factors lead one to conclude that these processes and practices
would result in contaminant homogeneity?

4. What is the uncertainty associated in qualitative terms?



C.

1. What products were used, stored, released at each AOC/stratum?

2. What were the chemical constituents of these products and what were
their total volumes?

3. Documentation.

4. What is the uncertainty associated in qualitative terms?
D.

1. What are the environmental fate and transport characteristics of the
chemicals potentially released at each AOC/strata?

2. Documentation.

3. What factors leads one to conclude that the environmental fate and

transport of contaminants over time will result in homogeneity?

4. What is the uncertainty associated in qualitative terms?

E.

1. What are the physical and chemical characteristics of each
AOC/stratum? e.g., geology, topography, soil composition, pH, etc.

2. Documentation.

3. What factors would lead one to conclude that, over time, contamination
at each AOC/stratum would be homogeneous.

4. What is the uncertainty associated in qualitative terms?

The statistical sampling approach is only valid under the assumption of

contaminant homogeneity within each AOC/stratum. Therefore, strong .
documented evidence is necessary to support such an approach. Uncertainty
caused by lack of documentation cannot be easily overcome.

If the assumption of homogeneity cannot be supported with documentation at
any AOC/stratum all chemicals which the historical information shows were

-used, stored, and/or potentially released at that.AOC/stratum should be
retained in the RI Phase II investigation. Analytical laboratories should be
instructed also to report all chemicals within the class for each analys_s.



Technical Review: MCAS E1 Toro DQO Proposal for AOC 12, August, 1993

The DQO package for AOC 12 does not meet the intent of the EPA DQO
process. The DQO process, regardless of what format is followed, should be
designed to measure performance:

Did we do what we set out to do?

Of course, success depends on asking the right question in the first place.

It is not clear to the reviewer exactly what the problem is, what decision(s)
will be made that addresses that problem, what will be done to measure
success in making the decision(s).

While other formats are possible, the seven step EPA DQO process as shown
in Figure 1 designs a scientific method for an investigation with a stated
hypotheses, a means of testing that hypotheses, and a method of measuring
success. The DQO's for AOC 12 do not in our opinion satisfy this objective.

The DQO's for AOC 12:

- do not contain a true performance measure of success;

- do not state what will be done,;

- do not state exactly how to do it;

- the loose criteria given do not provide a valid way to measure
success;

It is unclear which of the various sections m the document are equivalent to
each of the seven steps in the EPA DQO process. However, much of the
information provicled is useful and the above mentioned criticisms can be
readily addressed.



Specific Comments:

1. Page 1, 2nd paragraph

The physical features discussed as' not identified in Figure A12.1.

2.Page 1, 3rd bullet

The large, dark stain is not shown m Figure A12.1.

3. Page 1, 3rd paragraph

The history should mclude the information resulting from the recent
records search by representatives of DTSC and MCAS El Toro
regarding AOC 12. How will that information alter DQO's at AOC 127

4. Page 1, 4th paragraph

What criteria were used to divide the AOC into 3 strata?

5. Page 2, 1st bullet

Define near-surface soil samples.
Previously, 3 strata were identified. Here, sampling is said to have
occurred in those strata and a "catch basin", which is not identified or
located on a figure nor been discussed previously. Is this a 4th stratum?

6. Page 2, bullets

RI Phase I report lists "collecting sediment samples" as an
activity. However, it is not listed here.

7. Page 2-3, Sampling results

The sampling regime differs from that presented previously at the
top of page 2.
The sampling results differ from the results presented in the RI Phase
I report. For example, some COPC do not appear: eg., 2-butanone is
missing now from the stratum I results as are others in each strata.
Sediment sample results are missing.
Several chemical classes are shown as not having had any
analyses performed, eg., SVOC's, pesticides, herbicides. Why not? Also,
earlier discussmn of suspected contamination at this AOC
mcluded only metals and not organics. Why were analyses done
for organics?



8. Page 4, 1st sentence

How many sampling events have occurred to date? Results for
Chloromethane are absent here.

9. Page 4, 2nd sentence

Why haven't concentrations been presented for these compounds
while data is shown above for VOC's in groundwater?

10. Page 4, COPC

Criteria for background determmations should be presented or
discussed here.

Background soil concentrations should be shown in tables.
No figures have been labeled A12.2, A12.3, A12.4, A12.5.

11. Page 4, Section A12.4

Does the discovery by DTSC/MCAS E1 Toro of information
regarding AOC 12 cause a need to review the historic aerial
photographs?

12. Page 5, Sections A12.5 and A12.6

No figures are labeled A12.6, A12.7 or A12.8.

13. Page 5, Section A12.7

What were the values used for each COPC to evaluate the

"potential to leach" for each?
Which ARAR's were used, and for which COPC? What were the
values used for each COPC?

14. Page 6, Problem Definition

This section appears to be analogous to Steps 2 and 5 in the EPA DQO
process. What is missing is a logic statement: if .... then .... (action).



15. Page 7, 2nd paragraph

It appears that the DQO approach proposed leans heavily towards the
Observational Approach method of lnvest_gahon. Rather than
proposing specifics performance measurement standards up front,

collecting data, and then determining if the performance
measurements have or have not been met, this proposal defers all
until a later stage. That is, performance measurements are put off
until the ROD and Remedial Design stages. Given that MCAS E1
Toro is slated for closure and parcels may be slated for sale, this long
range observational approach may not be appropriate.

16. Page 8, Section A12.10

No comments since the design has not yet been submitted for review.

Note that a section corresponding to EPA DQO process Step six, Specify
Limits on Uncertainty which was submitted by MCAS E1 Toro in
a separate position paper has been reviewed by EPA and comments
are attached.



United States Office of Solid Publication 9355.9-01FS
Environmental Protection Waste And Emergency EPA/540/F-93-043
Agency Response September 1993

EPA
DATA QUALITY OBJECTIVES

PROCESS GUIDANCE
FOR SUPERFUND: FACT SHEET

EPA Order 5360.1, entitled, Policy and Program Requirements to

Implement the Mandatory Quality Assurance Program, establishes I State the Problem [
mandatory QA requirements for Agency environmental data collection 4_

activities. The National Oil and Hazardous Substances Pollution I Identifythe Decision I
ContingencyPlan (NCP)mandatesspecificSuperfundQA 4_
requirements. Both documents emphasize two reqmrements. The I I
first is that Supeffund environmental data must be of known quality. IdentifyInpu.__t-t_,

the Decision

.q_cnnd, tqA,,._ _nlan_...........ha_ed nn '_._enencor ,qlte-snec_fic, ,t_r°cedures are i Define the Study Boundaries i
require d to obtain the first objective. The Office of Emergency and
Remedial Response(OE.RR) has developedthl.sfact sheet to promote 4_ . ..
the Data Quahty Object,ve .(DQO) Process Gmdance Document.for [ Developa I_l¢ls,onRule [

Supeffund. The focus here Is the development and implement.at]onof _!Y
a mandatory quality system which requires all Superfund activities !o I"'specifyLimitsOnDecisionErrors [

develop and operate management processes and structures for assunng _D_gsn* f_O t' ' th
that the data collected are of known quality. The DQO process is an
effective means by which managers and technical staff may plan and
design a more efficient QA plan and a more timely sampling and
analysis program that is consistent with the integrated site assessment Figure 1. The DQO Process
and accelerated response activities of the Supeffund Accelerated
Cleanup Model (SACM). Conforming to this guidance will help
ensure that site managers generate data of known quality.

This fact sheet describes the Interim Final "The Data Quality Objectives Process for Superfund (September
1993). This new guidance supersedes previous Superfund guidance on Data Quality Objectives (DQOs)'. This
fact sheet also introduces the guidance for managing and conducting a data quality assessment and the DQO
Decision Error Feasibility Trials software.

tEnvironmental Protection Agency (EPA). 1987, Data Quality Objectives for Remedial Response Activities: Development
Process EPA/540/G-87/003.



What are DQOs? DQOs are qualitative and What are the benefits of using the DQO process
quantitative statements derived from the outputs of to plan Superfund studies?
each step of the DQO Process that'

The DQO Process offers site managers a way to
1) Clarify the study objective; plan field investigations so that the quality of data
2) Define the most appropriate type of data to collected can be evaluated with respect to the data's

collect; intended use. This is a timely benefit that responds
3) Determine the most appropriate conditions to the recent declaration by the General Accounting

from which to collect the data; and Office (GAO) and the Office of the Inspector
4) Specify acceptable levels of decision errors General (OIG) that EPA monitoring programs are

that will be used as the basis for not adequately using statistical data collection
establishing the quantity and quality of design procedures, and therefore are unable to
data needed to support the decision, evaluate data quality submitted for decision making

and cannot state the quality of decisions based on
The DQOs are then used to develop a scientific and the data. The DQO process is responsive to the
resource-effective sampling design. GAO and OIG concerns because it provides a

method by which site managers can estimate, how
What is the Data Quality Objective Process? data quality contributes to the quahty of their

decisions.

The DQO Process (presented in Figure 1) is a
scientific and legally defensible data collection Specifically, the DQO process:
planning process to help users decide what type, * helps site managers decide how many samples
quality, and quantity of data will be sufficient for and analyses are required to support
environmentaldecision making, defensible decision making;

· helps site managers define where and when
What are the products of the DQO Process? samples are to be collected;

· helps site managers develop a statistical
w_ ,,_.-,_,,_,_f,,,,,.,,,_ _,_,_,_ DC_t_,,,,v._ _,_ _,,,,,m,, design '_'_' _n,,,,;_ the ""_'""_;"*'_ ;_Laa_,.. _..,a,..s_l.a_.,r,.o V,,,U_.aL, UL.._/ __,a I. aa_. _,J ,_._aU,,,_.,,.n,._ UJ._,, ,.nuaaaj[.taaa_, Laz_.aL u.a&_...tvv,3 I./,l&_w_,d&L_,AlllL_ aaa

statements that define data quality criteria and data to be quantified;
sampling design performance specifications. The · helps field personnel identify resource-
key data quality criteria state "how good" the data efficient sample collection methods;
should be and are expressed as acceptable · helps laboratory analysts identify resource-
probabilities of decision errors. Other data quality efficient analytical methods;
criteria include the spatial and temporal boundaries · can drastically reduce overall project costs;
of the study, and a precise statement of the · provides the QA community with a scientific
environmental conditions that will be studied to basis for defining the right type and number
determine the need for remedial or removal actions, of quality control and assessment samples
Sampling design performance specification outputs and associated analytical precision and
include the sampling design method, the numbers recovery requirements;
and locations of samples and the sample collection · provides a structure for clarifying multiple
method. More information on DQO outputs is study objectives into specific decisions;
presented in Figure 2. · encourages the participation and

communication of data users and relevant

technical experts in planning, implementation
and assessment.



1.STATETHEPROBLEMTHEDATAQUALITYOBJECTIVESPROCESS

ELO.SummariZethe contaminationproblemthat will

requirenew enWonmenlaldata,a_l identily t

· Identifymembersolthescopingteam. Identifymedectsio,thatrequ_esnew IdentifytheDecision Ack,es
enviroAmenlaldatato addressthe · Speciiythepammmmoi in;meet

· Develop/refinethe concelXualsite model, co_aminatimproblem. (a.,chasmmm,medium,M_go_).

· Deline the exposurescenarios. · Specifytheac_enlevel_ medeciao_.

Acfi 'wries IdentifyInputsto theDecision . ·comammaou_usdmep,e,.ousDO<)
· Specifyavailableresources, stepsimoan'_f...mem..'_d,__.'_,_nde

· IdefitJfytimkeydecisionfor thecurrent thatmckJdMtheparameterol intmest.
· Writea brief summaryof the contamination phaseo_stageol thepa3ject, meac_oeleva4,axt theata_rativeaca3mL

problem.
· Idemi/ya_emaliveac'tk_s Itmlmaybe 6, SPECIFY LIMITS ON

takenbasedonmefindingso4thelieu Definethe StudyBoundaries
_.,_,_a_. DECISIONERRORS

· Identifyrelabonshipsbelwecmthis P-EJ_se
decisiona_l anyothmcurmnlor SpKilythedm:tslonmakecsacceCab4elinas f

_ decision errors, whi_ _e used to
subsequmdecisions. Developa DecisionRule os_am_,ppop,_pedo,,_egoa.b .!

pu_IDEN_ UTTIFY INP Ac.',,q,,,_.--mm" d._ ;

,demifythdeaeaninafi.tas_c__ mea_:wh,_eZ_OrSUequ_ir:_w _.. D"-E"R""_RNEBOU N"_""A_"S SpecifyurnitsonDecisionErrors Of'Wrrmetherm_eMc_tarrme_-

I'ml maybe encouatMed at fl'mr,M.

· [ efine bolh types ol deciaon anorsa_l
ile_ly thepoten_l_nca_ ol aad_.

7.OPTIMIZETHEDESIGN · .,_ify__-__,,m,_,_,,_
,win whic_ the consequences

Puqx)se Optimizethe DesignforObtainingData paF3sa ,_sione.o,s=efeau,_ rn_o_
Specify_e spatialandtemporalaspects_ IdentdyIhemostresourm.."ffe_lvesampling theg_ayregmn). ' !

Activities theenvlronmenlalmediathatthedatamust andanalysisdesig._ genmalnOdata_ am · t ssigaacceptableIk,asondecis_ eaas
. re_t Io suppo_ the dec_. expecled Io satisly the D(3Os, ,d3oveand below Ihe gray mgmn.

· Id_entitythe informationalinputsneededto · (:beckIo_coe.s_ta_y.
resolvethe decision. Activities Activities

· Identifysourcesfor eachinformationalinput, · DefinethegeogmpNcareasol Ihefield · Rew0_ _ _ outputsaridoxJsl_
and list those inputsthatare obtained klVeSligatt°A, enword_ _ata.
It_roughenvironmenlaJmeamJrements. · Defineeachenviro_nentaJmediumot

;or.,em. · I_,_,opge.eraJsm_ng_ amdyao
· Definethe basisfor establishing · Divideeachmedium_o slratahaving deag. almmalives.

Contaminant-_ecilicactionlevels, relativelyhomogeneouscharacteristics. ·Fm eachdesignaJtemalive,redlythat
· Definethescaleol decisionmaking, liraOQOsamsalmfied.

· Identifypotentialsamplingapproachesand · Determinewhento takesampms.
appropriateanalyticalmetho<_. · Determinethelime Ira_e towhichthe · SeteclItmmostresource-effectivedesignb_at

decision_. satidies_ o_ItmDOOs,

· Idenlily practlcaJ_tramts Ihat may · D_cument the operabonal_ and
hinde; sample coUection (mconader theorelJcalassumplions ot the selected
preWOUsstepsas necessary), deagnia theSamplngandAnalysisPlan.

J
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What role does Statistics play in the DQO impact of DQOs on field investigation resources, What are DQ(_? DQOs are qualitative and What are the benefitq of using the DQO process
Process? EPA bas developed an interactive PC-based quantitative statements derived from the outputs of to plan Superfund studies?

software package "DQO Decision Error Feasibility each step of the DQO Process that:
The statistical procedures used in the DQO P_cess Trials" to help site managers develop feasible and The DQO Process offers site managers a way to
provide: affordable DQOs. Site managerscan use this l) Clarify the study objective; plan field investigations so that the quality of data
· a scientific basis for making inferences about statistical tool to quickly vary their DQOs, such as 2) Define the most appropriate type of data to collected can be evaluated with respect to the data's

areasof a site based on information contained limits on decision errors, then seehow these collect; intended use. This is a timely benefit that responds

in environmental samples; changesaffect the number of samplesand reSources 3) Determine the most appropriate conditions to the recent declaration by the General Accounting
· a basis for defining data quality criteria and required. The program incorporates several from which to collect the data; and Office (GAO) and the Office of the Inspector

assessingthe achieved data quality for different statistical design options that can he 4) Specify acceptable levels of decision errors Oeneral (fIG) that EPA monitoring programs are
supporting integrated site assessmentdecisions; refined in collaboration with a statistical design that will lac usedas the basis for not adequately using statistical data collection

· a foundation lOTdefining meaningful quality team. establishing the quantity and quality of design procedures, and therefore are unable to

control procedures that are based on the data needed to support the decision, evaluate data quality submitted for decision making
intended use of the data; Data Quality Assessment and eatlnot state the quality of decisions based on

· quantitative criteria for knowing when site The DQOs are then used to develop a scientific and the data. The DQO process is responsive to the
managers can stop sampling (i.e., when the site BPA has developed a Data Quality Assessment resOurce-effective sampling desigp. GAO and fie1 concerns because it provides a
has been adequately characterized); and (DQA) guidance document (EPA QA/G-9) that method by which site managers can estimate how

· a solid foundation for planning subsequent data explains how a site manager can evaluate whether What is the Data Quality Objective Proce_l$? data quality contributes to the quality of their
decisions.

collection activities, the data satisfies the pre-specified DQOs. In The DQO Process (presented in ]_igu_ 1) is a
general, DQA consists of the following five steps:

How does the DQO process fit into integrated I. Define the statistical hypothesis; scientific and legally defensible data collection Specifically, the DQO process:
site assessment (SACM)? 2. Determine acceptable decision error rates; planning process to help users decide what type, · helps site managers decide how many samples

:3. Identify the statistical test and quality, and quantity of data will be sufficient for and altalyses are required to support

The DQO process provides a logical framework for assumptions; environmental decision making, defensible decision making;
planning multiple field investigations, thereby 4. Assess the validity of the statistical test; al_d · helps site managers define where and when
fulfilling the integrated site assessment goal of 5, Perform the statistical test and assess the What are the products of the DQO Process? samples lee b be collected;

· helps site managers develop a statistical
cross-program response planning and allowing adequacy of the design. The products (outputs) of the DQO process are sump!in!It dNl_n that allows the uncertainty in
optimal cross-program data useability. By statements that define data quality criteria and data to b_ tLUantified;

emphasizing the need to place limits on the What is the link between quality control and sampling design performance specifications. The * helps field personnel Identify resource-
probability of taking incorrect actions, the IX tO DQO development? key data quality criteria state "how good" the data elTleient aarople collection methods;
Process complements the integrated site assessment
objective of evaluating the need for action. The DQOs define complete data collection design should be and are expressed as acceptable · helps, laboratory analysts identify resource.

probabilities of decision errors. Other data quality efflcieltt analytical methods;
DQO Process places a worthwhile investment in specifications. _s are the driving component of criteria include the spatial and temporal boundaries · can drastically reduce overall project tests;
planning, which results in timely and efficient quality assurance project plans (QAPPs), which are of tbe study, and a precise statement of the · provides the OA community with a scientific
cleanups, required for each data collection operation. Quality

control (QC) programs are a required element of environmental conditions that will be studied to basis for defining the right type and number
How do I acquire statistical support for field QAPPs and are defined based on DQ(_. QC determine the need for remedial or removal actions, of quality eolltrol and assessment samples
investigation planning and data quality programs provide real-time measuremenls and Sampling design performance specification outputs and associated analytical precision and
assessment7 monitoring of data collection operations to facilitate include the sampling design method, the numbers recovery requirements;

corrective action and support subsequent data and locations of samples and the sample collection ° piovidcs a structure for clarifying multiple
Site managers can access statistical support tl_ough validation and assessments. QC programs can also method. More information on DQO outputs is study objectives into specific decisions;
the alternative remedial contracting strategy (ARCS) be used to evaluate whether expected decision e_ror presented in Figure 2. · encourages the participation andcommunication of data users and relevant

or the long-term contracting strategy, rates will be met. technical experts in planning, implementation _

EPA has also developed the following software and and aasessment. -
guidance to provide additional support.

Where do I find out more about the Superfund

PC Software for DQO Decision Error Feasibility DQO guidance, the DQO process, and QA
Trials training?

In order to provide real-time evaluation of tb_ For more information on Superfund DQ0 guidance

i


