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Engineer Technical
Letter No. 1110-2-309 5 February 1988

l?ngineeringand Design
~TER 4~ WASmTER LAPIO~TORY INSPKTIONS

1. Purpose. The mrpose of this letter is to provide guidance for conducting
inspections of cornnerciallaboratories engaged in the chemical and physical
analysis of environmental samples of water, l~astewaterrand relat~ media for
the Corps of Engineers.

2. Applicability. This ETL is applicable to all HQUSACE\WE elaents and
field o~rating activities having civil works responsibility for laboratory
inspections.

3. References.

b. ER 1110-1-263

c. ER 1110-1-8100

d. r.JSACEChmical Quality Management Protocol for Evaluation of cOntraCt
Laboratories Providing Analyses for Superfund and Defense Environmental
Restoration Account (nERA) Projects, 8 April 1986.

4. Policy. The basic policies concerning inspection of laboratories
performing analysis for water and wastewater projects are set forth in
references 3a and 3c. Activities involving Superfund and DERA projects are
governed by references 3b and 3d.

5. Background. The purpose of laboratory ins~ctions is to assure that
laboratories performing analyses for water and wastewater projects ‘navethe
required capability, are following accepted quality control procedures and are
using methods consistent with those contained in documents listed in Enclosure
1 or in contract smcifications. Difficulties arising during laboratory
inspections are frequently a result of deficient program or contract
specifications.

6. Laboratory Inspections.

a. General. Inspections should be performed prior to the initiation of
laboratory testing (or award of contract) and at appropriate intervals
thereafter. Following each inspection, a re~rt covering observations and
recmendations should be provided to the district comander and will

This engineer technical letter supersedes ETL 1110-2-269 dated 31 December 1981.
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generally include a sumnary of contract requirements for chaical/physical
testing, a completd laboratory evaluation checksheet, and a smary of
findings with specific recmendations. If satisfactory performance on
audit samples is a contract requirement, an evaluation of the results should
be included in the re_wrt.

b. Program Specifications. Prior to an inspection, a review of the
program and contract specifications should be made to determine requirements
for field sampling and analysis, transportation and handling of samples,
laboratory analyses, facilities and equi~ent, ~rsonnel, reporting, and
quality control. This review will establish the level of detail requird. in
the inspection. Enclosure 2 describes material generally covered in this
review.

c. Onsite T.ahoratoryInspection. When a site visit is plannd,
arrangements should be made for a schdule that will have a minimum impact
on routine activities, allow observation of a variety of tests in actual
operation, and assure the presence of the laboratory staff. At the
laboratory, an interview is held with the facility director to discuss the
purpose of the site visit and to aphasize the Cor~s requirements for an
active quality assurance/quality control ~rogram. This is followd by an
evaluation survey to determine the laboratory’s ability to meet program
requirements or contract specifications. A checksheet is presented in
Enclosure 3 to aid in this evaluation. It may be necessary to add or delete
items basal on individual program needs. ~Jotealso that much of the
information in Enclosure 3 may be obtaind before the inspection, either as
part of the quality assurance plan requird by contract specifications, or
by written corrrnunication.An exit interview is then held with the
laboratory director to discuss observations and make recomnetiations.

7. Conclusions. The inspection of laboratories to ensure the reliability
of environmental data is a very important part of the overall quality
assurance plan for the Corps of Engineers. The enclosures provide quidance
to assist in carrying out this responsibility. Mowever, variations in
funding levels, types of laboratories involvd, and analyses required
dictate that considerable judgment & exercisd by the individuals
responsible for the inspection program. All-of the information outlined may
not be required for each inspection, while additional informationmay be
needed in scxnecases. Contracts must often be written which require
state-of-the-art procedures and this may cal~sesme contracts to be less
specific than others. Establish methods often allow some discretion on
the part of the analyst.
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In addition, new equipment can make procdures unnecessary that were
previously mandatory. In view of these considerations, inspections should k
carried out by personnel qualified in laboratory techniques and knowledgeable
regarding acceptable alternative methods.

~R THE COMNDER:

ML.
3 Encls HERBERT H. KENNON

Chief, Engineering Division
Directorate of Engineering and
Construction
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CONTRACT, PROJWT, OR PROG~M SP~IFICATIONS SUMMARY
(For Each Individual Contract, Projectr or Program)

1. Contract, Project, or Program Klo.

2. Reviewed by

3. Contract, Project or Program R~irements

a. Field Sampling and Analysis Requirements

(1) Sampling Sites

(2) Methods of Collection and Preservation

(3) Field Analyses-Parameters and Methcds

(4) Sampling Schedules

(5) Sample Transportation

b. Laboratory Analysis Requirements

(1) Quality Control (~) Plan

(2) Personnel Qualifications

(3) Analytical Methods Specified

(4) Instrumentation Rsquired

(5) Detection Limits

(6) Laboratory Data Reporting and Records Keeping

(7) Reportinq Requirements (Progress, Interim, Final and QC)

c. Other Requirements (i.e., audit samples)

Note: The above outline is a guide and its contents should not be
construd as the only requiraents that exist in a contract~ project~
or program. Any other pertinent information not coverd in 3a-3b
should be noted under 3c, Other Requirements.

Enclosure 2
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LA130RATORY
WALUATION CHECKSHEET

LABORA~RY:
ADDRESS:
DATE:

LABORATORY PERSOFJNEL

NAME

CONTACTED

TITLE

mALUATION PERSO~L

TITLE

Enclosure 3

3-1
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1. 0RGAN17ATION OF PERSONNEL

Some personnel may occupy more than one position, particularly in small
laboratories, The recommended minimum standards for the laboratory
director/manager are a bachelor of science degree and 5 years experience.
The recommended minimum standards for the chief analyst directing the
testing operations are a bachelors degee in chemistry and 2-3 years
exprience in analyses being performed.

a.

b.

c.

d.

e.

f.

Laboratory Director/Manager
Name:
Education:
Ex@rience:

Project Nanager
Name:
Education:
Experience:

Quality Assurance Officer
Name:
Education:
Experience:

Chief Classical Inorganic Analyst
Name:
Education:
Experience:

Chief Metals Analyst
Name:
Education:
Experience:

Chief Organic Analyst
Name:
FAucation:
Experience:

3-2
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2. ANALYSTS

Most analysts should have a minimm bachelor of science degree in
chaistry or closely related laboratory science and at least one year’s
experience wrforming the analyses required in the contract. Personnel
interpreting spectra from gas chromatography or gas chromatograph/mass
spectrometers should have a minimum of two and three year’s experience,
respectively. Sme laboratoriesmake extensive use of technicians.
Their work should be performed under the direction of a chemist or
senior

a.

b.

c.

d.

—

e.

analyst.

Name:
Education:
Experience:
Analyses Performed:

Name:
Fducation:
Experience:
Analvses Perfomd:.

Name:
Education:
Experience:
Analyses Perform&:

Name:
Education:
Experience:
Analyses Performed:

Name:
~ucation:
Experience:
Analyses Performed:
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3. ~Y

a. Do
educational

OF PERSONNEL

the personnel assigned to this proj~t have appropriate
backgrouti and experience to successfully fulfill this

contract? Explain.

b. Is the laboratory adequately staffed to meet time requirements of of
the contract?

c. Were pertinent personnel available for interview during the
inspection?

d. Are training programs in effect to keep
instr~entation~ procedures and quality control?

e. Are personnel adequately traind in

f. Other conrnentsregarding personnel

arialystscurrent in

safety procedures?

3-4
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4. SAMPLING

a. Does

b. lfiat

the contract soecify sampling by the

sampling methods are being used? 00

laboratory?

they follow contract
specifications?

c. T*at t~ of sample containers are being usd?

d. State method used for cleaning containers.

e. State preservation methods being used.

f. HOW are samples identified in the field?

g. State method used for recording field sampling and analysis.

h. mat analyses are being Performd in the field?

i. Are field calibrations rqired? Explain.

j. HOW are samples transport to the laboratory? Are holding times
being met?

k. Are blind duplicate and spike samples prepared in the field for
laboratory analysis? Are field blanks usd?

1. Are chain-of-custody procedures being followed if this is
requird in the contract?

m. Other corrmentsregarding sampling

3-5
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5. SAMPLE RECEIPT AT THE LABO~TORY

If any analyses are to be subcontracted to another laboratory a
separate site inspection is required to evaluate the subcontractor’s
capabilities.

a. Is a person designated to receive samples into the laboratory?

Name:

b. Are written procedures develo~ for receipt and storage of
samples? Are they available at the sample receipt area?

c. Is a chain of custody form signal by persons logging in samples
if appropriate?

d. Is a permanent logbook maintained? Are records kept in ink?

e. Are chain-of-custody seals checked for integrity?

f. noes the information on the samples match that in the field
notebooks or the sample tranaittal sheets?

9* Are discrepancies not= in the logbook?

h. Are adequate facilities available or sample storage, including
refrigerator and freezer space?

i. Is a system in effect to assure that the proper cold storage
temperature is maintained?

5. Other comnents regarding sample receipt

3-6
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6. LABORATORY FACILITIES

a. IS the laboratory maintained in a clean and efficient manner?

b. Does the latiratory a~ar to have ad~ate work space?

c. Does the laboratory have sufficient fume hoods? Are they
checked periodically for air flow?

d. Does the laboratory have safety devices such as eye washes,
showers, spill control kits, etc?

e. Are laboratory operations adequately separated to avoid cross-
contamination?

f. Are chaical waste disposal procedures well-defined and followed
by the laboratory?

~. Is an adequate supply of distilled or deionized water
available? Is it checked for purity?

h. Is adequate chaical storage available, including solvent
cabinets? Are chemicals properly segregated?

i. Are chemicals dated upon receipt?

j. Are chemicals in use that have passed identified expiration
dates?

k. Is sufficient glassware available to handle samples
specified in the contract?

1. Is volwetric glassware of class “A” quality?

m. Are instructions for glassware cleaning postal near the wash
area?

n. IS provision made for standards storage? Inorganic
Organics, refrigerated

o. Other comnents regarding facilities

3-7
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7. IfiJSTRUMENTATION

a. What type of analytical balances are in use? Are they located
on vibration-free surfaces away from drafts?

b. Are balances checked routinely with class S weights and
recorded in a logbook?

c. Are balances calibrated and checked annually by a certified
technician?

d. List other

INSTRUMENT

instrumentation.

MODEL AGE
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e. Are instruments adequate for the analyses to be ~rformed?
-----------------------------------------------------------------------

f. Have any of the instruments been mdified in any way? How?

~= Are manufacturers operating manuals readily available for each
instrument?

h. Are calibration protocols available to the operator?

i. Are calibration results maintained in a pernanent record?

j. Are instruments under service contract? Which ones?

k. firepermanent service records available?

1. qre instruments properly vented?

m. Additional comnents on instruments
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8. ~ALYTI~L ~HODOLOGY

a. List analytical procedures:

ANALYTE REFERENCE SP=I!?I~ IN CONTRACT

3-1o
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to those specified in the contract?

c. Are there any deviations to the reference methodology?
Explain.

d. Are the written procedures readily available to the analysts?

e. Do the methods provide the needed detection limits?

f. Does the laboratory rqire strict adherence to s~ific
quality control procedures for each method?

9* Are reaqent grade or higher purity chaicals used?

h. Are fresh analytical standards prepared in keeping with good
quality control practices?

i. Are the primary standards traceable to b~~ or EPA standards?

j. Are records of standards preparations maintained in a logbook?

k. DO the analysts maintain complete records of analyses with
cornrtentsand enter data in a neat and accurate manner?

1. Additional c-ents on analyses

3-11
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9. ~ALITY ASSIJRANCE/~ALITY CONTROL

a.
control

b.

c.

Does the laboratory maintain a quality assurance\quality
manuel?

Does the manual address the following items?

(1) Organization and Personnel
(2) Quality assuran~ objectives
(3) Sampling procedures
(4) Facilities and equi~nt
(5) Instrumentation and maintenance
(6) Calibration procedures and fr~ency
(7) Analytical procedures
(8) Data analysis, validation and re~rting
(9) Internal ~ality control checks
(10) External ~ality control checks
(11) Corrective action
(12) Record keeping

IS this manual readily available to all laboratory ~rsonnel?

d. Are duplicate and spike analyses performed on a minimum number
of samples (i.e. 10%)?

e. Are acceptable criteria developed for duplicate and spike
analyses?

f. Are quality control charts used?

9.

h.
produce

i.

Are reagent blank analyses run with each set of samples?

Are a minimum of three and preferably more standards run to
standard curves?

Do routine nrocdures reauire that sample concentrations fall.
within the limits of the standard curves?

j. Do supervisory personnel audit laboratory procedures on a
routine basis?

k. Does the laboratory routinely run standard reference materials
to evaluate analytical ~rformance? Are these results documentd?

1. Are data calculations checked by a second person?

m. Ire recoveries of organic surrogates docurriented?

n. Are tuning records maintained for gas chromatograph/mass
spectrometers?

3-12
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0. Are raw data and records maintained for the required peid of
time?

P. Are quality control data routinely re~rt~?

q. Are external standard
twice each year?

quality control samples run at least

r. Additional cortmentson quality assurance/quality control:

3-13



ETL 1110-2-309
5 Feb 88

10. REPORTING

a. Is a standard reprting format

b. Is provision made for the
chrmatograms if required?

r~ired?

suhission of raw data and

c. IS there a specified time frame for reporting data?

d. Additional cments on reporting
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