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1.0 PROJECT DESCRIPTION

This Projecc Operations Plan (POP) provides guidance for die remedial
Investigation (RI) of contaminated stream sediments, surface water, and
groundwacer adjacent to the Army Creek Landfill in New Castle County,
Delaware.

This section provides a brief review of the site description and sice history
as well as the scope of work for che RI,

1.1 SITE LOCATION AND DESCRIPTION

The Army Creek Landfill, formerly known as the Llangollen Landfill, is located
approximately 7 miles souchwest of the Cicy of Wilmingcon, Delaware
(Figure 1-1). The landfill is bordered to che north and west by Conrall
cracks, and on the south and east by Army Creek, The highways adjacent to the
landfill are U.S. Routes 13 and 301 to che west, and Delaware Route 9 to che
east. Map coordinates for the site are approximately 39 degrees, 39 minutes
north latitude, and 75 degrees, 37 minutes west longitude, The sice was
placed on che Superfund National Priorities List (NPL) due primarily to
contamination of local groundwacer. which is withdrawn by the Artesian Water
Company from water supply wells near Llangollen Estates, a residential
development located southwest of the site (Figure 1-2). The former Amoco
Chemical Plant, closed in 1980 due to fire, is located 1/4 mile east of the
site, Delaware Sand and Gravel (DS&G), another landfill which also has been
placed on the Superfund NPL, is adjacent to Army Creek Landfill and separated
from it only by Army Creek, a tributary of the Delaware River,

1,2 SITE HISTORY

The Army Creek Landfill is a 60-acre sice chat was operated by New Castle
County from 1960 through 1968 for disposal of municipal and Industrial waste.
The site Is adjacent Co DS&G, an industrial waste disposal site closed by che
Delaware Department of Natural Resources Environmental Conservation (DNREC) in
1976. Approximately 1,9 million cubic yards of refuse were landfilled at Army
Creek.
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After groundwater conCaminaCion was discovered in 1972, New Castle Councy
installed a series of groundwacer recovery wells downgradtent of the landfill
co prevent the contaminant plume from reaching wells belonging co che Artesian
Water Company. Approximately 5,000 residenclal cuscomers are serviced in that
area by Artesian, According Co the U.S. Environmental Protection Agency
(EPA), it appears chac pumping of che recovery wells has created a groundwater
divide becween che Array Creek Landfill and che Artesian Water Company's
Llangollen Wellfleld, The recovery wells appear to be effectively capcurlng,
and thereby preventing further migration of the plume of organic and inorganic
contaminants from both Army Creek and DS&G landfills that have been detected
in the recovery wells and monitoring wells.

Army Creek was proposed for inclusion on the NPL In October of 1981, and was
included in September of 1983 (original NPL). In 1984, EPA entered into a*'
Consenc Agreement and Order with New Castle County to perform a Feasibility
Study (FS) which was completed in July 1986.

The Army Creek Record of Decision (ROD) was issued on September 30, 1986. The
ROD required installation of a RCRA-type landfill cap and concinued operation
of che recovery well system at a currently estimated cost of S25 million. The
September 30, 1986 ROD deferred the decision on groundwater treatment until
after che National Pollutant Discharge Elimination System (NPDES) permit was
issued, and until the DS&C RI/FS was completed, The Army Creek FS addressed
groundwacer treacmenc focusing on iron and solids removal. The DS&G FS
addressed isolaced (near drum disposal area) groundwacer contamination within
the DS&G sice and not che total site area. Neither study addressed all of the
specific contaminants, both Inorganic and organic, found in groundwater
leaving the sites, A second ROD is needed to select a groundwater treatment
remedy for che discharge of recovery well water to Army Creek, and to
determine che appropriate remedial measure Co clean up contaminated sediments
In Army Pond, if necessary.

According to the field Investigation data developed In August 1988 under EPA
Work Assignment No. 0-123, Field Investigation, Army Creek Site, the
groundwater, surface water, and soils contain various concentrations of metals
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and organic compounds, Surface water and sediment In Army Creek is
contaminated with iron, zinc, and chromium, and che water quality standard for
these are exceedud. To comply with a Consent Order with the State, signed in
1987, New Cnstle County is designing a groundwacer discharge treatment plant
for Iron removal that is expected co be completed in July 1990.

The groundwacer has been sampled and analyzed in the past and has shown
varying degrees of contamination with time. A representation of those data is
presented In Tables 1-1 through 1-3,

1.3 SCOP". OF WORK

The field investigation will be conducted co collect data by sampling those
recovery wells that are actively pumping during che field accivicy period (see'
Figure 1-2 for approximate locations), The schedule found in Table 1-4 is
based on the assumption that no unforeseen sice rescriccions or data quality
problems will arise, and that reviews of written submiccals by EPA Region III
and any other agencies will be accomplished in two weeks,

26513
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• lablc 1-1 volat i le OrQ,mic Compound Cijncentr.il ion-.
Contaminant Conccnirations fug/l)

. 1 I Oi Chlorodi 11 Oi 12 Di I.I Oi
' Recovery 5,implc Ben:cnc chloro Chloro liromo chloro criloro chloro flhyl Hclhylcne loluenc 1ol.il

Well Oate ethcne bcntcne methane ethane ethane propane bt-nicnc Chloride Xytcncs
' ' R « 1 fl/77 4 0 2 0 ..-.̂ ........̂ .

3/B3 0.72 0 40.6 20) 32 0
10/64 1 2 0 0 0 0 0
3/fli 2.5 2.5 2,5 2.5 2.5 2.5 2.5

- Avenge 4,0 2.5 1.3 0,0 2.5 2.3 20.3 51.9 16.0 0.6 0.0
R K 9 3/83 0 0 0 0 0 0

64 2.1 0 0
Avenge I.OS 0 0 0 0 0 0

S R U I O 3/83 0 0 0 0 0 0
12/64 0 0 0 0 0 5
3/85 2.5 2.5 2.5 51 2.5 2.5
A/B6 2.5 2.5 2.5 33 2.5 2.5 2,5 2
A/flo 2.5 2.5 2.5 30 2.5 1 2.5 2.5

Average 1.5 2.5 0 2.5 30 0 1.5 0.875 2.5 2.25
* RU12 3/6! 10.3 0 25.1 158 21.2 P

12/B4 0 0 0 0 0 0
3/85 2 . 5 2 , 5 0 0 0 0 2 . 5
4/Bo 7 5 2.5 2.5 2.5 2.5 5 2,5I Average 4.95 2.5 2,5 0 1.25 1.25 12.6 40.fl 7.9 1.7 2.5

RUI3 3/fl! 0 0 26,8 106 21.J 0
1/fr. 0 0 0 0 0 0
64 37 1.4 4.1 110
3/85 30 2.5 2.5 2.5 2.5 2.i a] ••

| 4/66 2 . 5 2 . 5 1 5 1 2 . 5 2 . 5 J O
pj Avenge 13.9 2.5 2.5 0 1.75 3.0 13.4 38.1 7.9 39,1 30.0

RUI4 3/6! 0 0 0 0 1 4 2 0 0
12/64 0 0 0 0 0 0 0

_ 3/85 2.5 2.5 2,5 2.5 2.5 2.1 2.5
I 3/85 2.5 2,5 2,5 2.5 2.1 2.5 i.5
•_-, A/66 2 5 2.5 ' 2.5 2.1 2.5 2.5 2.5
TPI Avenge 1.4 2,5 2 0 2.5 2.5 0 29.9 O.S! 1.5 2.5
I 27 6/7? 13 0 6 11 0 0
• 3/f! 0 0 0 0 0 0
f l 1/64 0 0 0 0 0 0
I 3/8i 2.5 5 2.5 2.5 2.5 2.1 2.5
I 4/66 1 2 2 2 . 5 2 . 1 2 . 5 2 . 5 2 . 5
I Avenjc 3.3 5 1.5 0 2.25 3.7 0 3.2 0.8! 1 1.25
B 2! 8/77 6 0.3 180 0 00
I 3/t! 0 0 0 0 0 0
* 10/64 4 0 0 0 0 0 0

1/fll 2.5 2.5 2,5 2.5 2.5 2.5 2.5
4/66 3 5 2.5 6 2.1 2.1 2.5 2.5

^ Average 10.3 2.5 2.6 0 2.5 62.0 0 I 0.6! 1 1.25
I 2 9 6/77 2 . 7 1 0 0 0 0

11/11 5 0
10/1! 0 0 0 0 0 . 0
10/14 4 5 0 0 0 0 0

b 64 31 10 2.5 3.8 7.1
1 3/65 2.1 2,5 24 2.5 2.5 59 16
* 4/66 9 22 27 4 2.5 2.5 2.5

Avcrijc 15.0 ' 2.5 14 0 2.3 3.3 0 II.B 0.625 3.7 1.35
3 1 fl/77 0 . 6 0 . 2 0 0 0 0

^ 11/81 5 0
I 3/6! A1.3 19,2 0 221 16,3 6!
5 10/64 1 5 0 0 0 0 0 0

3/65 130 2.5 2,5 2.5 2.5 24 360
A/66 6' 2.5 2.5 2.5 10 2.5 6 49

. A/86 I A 1 1 1 6 1 0 1 6 4 3
jl Avenge 57.0 2.5 2,2 9.6 2 1.5 0 41 5.6 74.5 30,7

AVERAGE ft*
CROUHOUAICR 11.33 2.61 3.11 0.96 2.16 13.14 A,63 22.38 A.16 12.56 7,96

I MCI.C 0 7 60P 0 6P A80P 2000P 4AOP
1 HCL 5 7 100P 100- 5 5P 700P 2000P 10000P
^ IOXICIII CHI1EHIA 5,300 238,000 19,500 20,000 6,100 3!,000 193,000 550,000

,| HUC • NWHUM COMlAnlKAMI LEVEl. COAL

|(*"̂  • P « PROPOSES

• • « INH IRIKAtOntlHANE

!' Source! Technical Direction Memorandum Review of Amy Greet, i Delaware Sand and
* Gravel RI/FS Studv and ROD Documents, EPA Work Assignment v* T-rn-it i/.

CFEE/NTS, February 1989, AR3006I2
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Table 1-4

Key Milestones

Milestone

Work Assignment Receipt

SAS Request Completed/Submitted

Draft Work Plan/Project Operations Plan

Field Water Sampling

Final Work Plan/Project Operations Plan

Submit Draft RI Repurt

Submit Draft FS Report

Submit Final RI/FS Report

Elapsed Time
(weeks)

0

1

6

10

10

20

23

28

Da:e

4/26/89

5/05/89

6/09/89

7/07/89

7/07/89

9/08/89

9/29/89

10/31/39

26513
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2.0 PROJECT ORGANIZATION AND MANAGEMENT

2.1 SITE CONTROL

This section provides a brief discussion of site access, site security
control, and field command for the one- co two-day field task to be performed
during the groundwater Investigation,

2,1.1 Site Access

The Army Creek Landfill Is accessible by public roads. The site entrance is
adjacent to Routes 13 and 301 along the west, and Delaware Route 9 along the
east, The site owner, New Castle County, Delaware, will be contacted in
writing by the Regional Project Manager (RFM) in order to secure written'*
permission to access the site. Anticipated dates for groundwater sampling

I will be provided to the County.

fl*̂
I 2.1,2 Site Security/Control

I The Array Creek Landfill has very limited security along its perimeters. At
' the entrance, there exists a chain link fence and gate, and mounds of soil,

The gate can be easily bypassed to walk on to the site, The field effort and
equipment will be controlled from the Gannett Fleming Environmental Engineers,
Inc., (GFEE) vehicles parked in front of the entrance gate,

2,1,3 Field Office/Command

For this limited one- to two-day field sampling task, the CFEE vehicles will
serve as Field Office/Command and equipment stores,

2.2 PROJECT ORGANIZATION

The overall project organization and responsibilities of key rnanngement
personnel are discussed in Section 5.0 of the RI/FS Work Plan. The

™ organizational chart presented in Section 5,0 of the Work Plan Is reproduced
here as Figure 2-1 for easy reference.

26513 AR3006I8
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r
Field work will be performed by a single team under the direction of the Field
Operations Leader (FOL) . The FOL reports directly to the Project/Site
Manager, The FOL will be responsible for coordinating and overseeing all
field activities and will interface with che Health and Safety Site Officer
(HSSO) In planning and performing the RI field tasks. In accordance with the
Health and Safety Plan (HASP- -Appendix C), che HSSO or his designee will
Interact with the field members during the performance of their tasks.

2,3 RESPONSIBILITIES OF KEY PERSONNEL

Key personnel for field operations are identified in Figure 2-1, Their
organizations, addresses, and phone number(s) are listed in Table 2-1; and
their specific responsibilities are discussed below,

,f

' FOL--The FOL is responsible for all day-to-day aspects of che Army
Creek Landfill Site RI field work, The responsibilities of the FOL
include;

Ensuring that all field team members are familial' with the POP
and HASP,
Ensuring chat all field team members have completed healch and
safety craining.
Coordinating che activities of all field teams,
Reporting to the Project Manager on a regular basis regarding
che status of all field work and any problems encountered.
Completing Task Modtficacion Requests (TMRs) ns necessary, for
approval by the Project Manager.

Field Team Leader (FTL)--The FTL reporcs direccly to che FOL and has
the following responsibilities:

Providing field team members with dally assignments.
Ensuring that field ceam members comply with che procedures
outlined in che POP,

26513 AR300620
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Table 2-1

Amy Creek Landfill Project Key Personnel

IN

!

Organization

EPA

NUS

GFEE

Name

S. Del Re
E. Newman

R, Stecik

L. Fiorucci
T. Hundt
c. Yen
W, Whitlock

R. Pepporman

Address

Region III
041 Chestnut Street
Philadelphia, PA 19107

One Devon Square
Suite 222
724 W. Lancaster Avenue
Wayne, PA 19087

Suite 417 H. Quad
Village of Cross Keys
Baltimore, MD 21210

207 Senate Avenue
Camp Hill, PA 17011

Phone Number! s)

(215) 597-1265

(215) 97;-0901

(301) .133-8832

(717) 763-7211

W

265:2
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Coordinating with the FOL co ensure sample shipping schedules
are met.
Reporting on a daily basis to the FOL on the progress of the
team.

HSSO--The HSSO reports to the ARCS III Health and Safety Officer
(HSO) and Indirectly co che FOL and Project Manager, Details of che
HSSO's responsibilities are presented in che HASP and Include:

Controlling specific health and safety-related field operacions
such as personnel decontamination, monitoring of worker heat or
cold stress, distribution of safety equipment, ecc,
Ensuring chat field team personnel comply wich all procedures
escablished by che HASP, •'
Idencifying assistant HSSO designees,
Terminating work if an imminent safecy hazard, emergency
sicuacion, or other pocencially dangerous situation is
encouncered.

Regional Laboratory Sample Coordinacor (RLSC)--The RLSC is
responsible for che following casks:

Scheduling laboratory service through che EPA Sample Management
Officer (SMO) and other vendors.
Tracking samples and coordinacing wlch che EPA General Regional
Laboracory (CRL).
Scheduling data validation.
Identifying laboratory analycical methods and laboratory
quality control (QC).

CJualicy Assurance Representative (QAR)--The QAR is responsible for
project quality assurance (QA) audits (see 10.1),

AR300622
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I 2.'. SCHEDULE

The projected schedule for the Army Creek Landfill Site RI/FS activities is
presented in Section 5,3 of the RI/FS Work Plan (GFEE, 1989). Anticipated
target dates for field tasks are as follows:

Activity

Mobilization

Groundwater Sampling*

Demobilization

Anticipated
Start

6/21/89

6/23/89

7/07/89

Anticipated
Finish

6/23/89

7/07/89

7/12/89

* The time required to sample che groundwacer is estimated co be cwo days in
che field and one day for documentation of sampling accivicies, The
estimated time window for the sampling task is about two weeks.

m
I
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3.0 QUALITY ASSURANCE OBJECTIVES

The Work Plan for che Army Creek Landfill Sice concains a summary of available
site information, defines the data gaps and the RI/FS objectives, and
identifies che types and amount of data necessary to complete the RI/FS. The
objectives of this RI/FS are to identify risks to human health and che
environment from pasc and potential future contamination to creek sediments,
surface water and groundwacer, and co develop remedial options for contaminated
groundwacer treatment and assess their effectiveness in reducing che risk from
exposure co groundwacer. An additional objeccive is to develop a summary of
Remedial Alcernacives for use by EPA In che development of the second ROD,

To meet these objectives, additional sice data are required, The daca
collection and QA requirements described in this document are intended co-
provide daca chat are adequace In boch number and quality Co support completion
of this Focused RI/FS,

3.1 DATA QUALITY OBJECTIVES (DQOs)

DQOs are qualitative and/or quantitative statements regarding the quality of
data needed to support the RI/FS activities, To develop sice-specific DQOs,
che intended use of che daca muse be defined, This use must be balanced
between daca quality needs and tine as well as cost constraints.

Specific analycical protocols are selected co meet die DQOs in che following
ways:

1 Compare Applicable or Rolevanc and Appropriace Requiremencs (ARARs),
risk-based criteria, soil cleanup levels, and daca needs for risk
assessment or engineering purposes co che detection limics for
available analycical methods,

1 Select analycical methods co allow quantification of the analyces ac
levels sufficiencly below soil cleanup levels co minimize che number
of critical data points.

26513 AR300625
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' Evaluate the maximum allowable variability in the data based on che

ARARs comparison.

Table 3-1 presents a summary of che proposed sampling and analysis program for
che Army Creek Landfill Sice, The information in chis cable was developed Co

raeec the RI/FS objectives.

3,2 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS,

AND COMPARABILITY (FARCC) GOALS

The quality of a daca set is measured by cercain characceriscics of the daca,
namely che PARCC paramecers. These parameters are suicable for assessing che
quality of CLP resulcs. The PARCC paramecers are described below. ,̂

3,2.1 Precision »nd Accuracy

Precision and accuracy characterize che amount of variability and bias inherent
in a daca sec. Precision describes the reproducibility of measuremencs of che
same parameter for a sample under the same or similar conditions, Precision is
expressed as a range (the difference between two measuremencs of the same
paramecer) or as a relacive percenc difference (che range relative to the mean,
expressed as a percent). Range and Relative Percent Difference (RPD) values

are calculated as follows:

Range - OR • DR

and

RPD „ . QR • PR x 100*
1/2(OR+DR)

where:

OR - original sample result

DR - duplicate sample result

flR300626
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The Internal laboratory control limits for precision are three times the
standard deviation of a series of RPD or range values. RPD values may be
calculated for both laboratory and field duplicates, and can be compared co the
control limits as a QA check,

Accuracy is the comparison between experimental and known calculated values
expressed as a percent recovery (»R). Percent recoveries are derived from Che
analysis of a standard spiked into deionized water (standard recovery) or into
actual samples (matrix spike or surrogate spike recovery). Percent recovery is
calculated as follows;

»R - £ x 1004
T

where;
,?

E - experimental result

T - true value or theoretical result

.T̂ T with

Theoretical result » (Sample nliq. USample eonc.l + (Spike aUo.USplke cone.)
Sample aliquot

Control limits for accuracy are set ac the mean plus or minus three times the
standard deviation of a series of »R values, Organic »R values are set at the
mean plus or minus two times Che standard deviation.

Field and laboratory precision and accuracy performance can affect the
attainment of project objectives, particularly when compliance with established
criteria is based on laboratory analysis of environmental samples. Such
criteria are used in risk assessment and screening of remedial alternatives.
Given che uncertainties associated with field work and laboratory activity, the
following overall minimum acceptable precision and accuracy goals are
identified to meet the project objectives:

' Precision; ± 50 percent RPD
lag ' Accuracy; i 50 percent recovery

AR300629
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Analytical precision and accuracy will be evaluated upon receipt of the
I laboratory data. Analytical precision will be measured as che relacive

scandard deviation of che data from the laboratory (incernal) duplicaces.
; Analycical accuracy measures che bias as the percent recovery from the matrix

spike and surrogate spike simples, Contract Laboratory Program (CLP)
requirements will be used,

Field sampling precision and accuracy are not easily measured. Field
contamination, sample preservation, and sample handling will affect precision
and accuracy, By following che appropriate ARCS III Program Scandard Operating
Procedures (SOPs, see Appendix A), precision and accuracy errors associated
with field activities can be minimized, Field duplicates and field (equipment
rinsace) blanks will be used to escimate the field sampling and accuracy based
on the existing guidance Chat specifies the cype and proportion of samples.-
subraicced for QA/QC (EPA, Match 1987),

I
/b^ Validity of data with respect co ics intended use will be assessed based onWW
I laboretory-supplied QA/QC data and protocols routinely employed for validation

of CLP-Routine Analytical Services (RAS)/Special An.:lytical Services (SAS)
i results. In general, results that are rejected by the validation process will
' be disqualified from application Co che intended use. Qualified data will be

used to the greatest extent practicable.

3.2.2 Representativeness

Represencativeness describes the degree to which analytical data accurately and
precisely define the material being measured, Several elements of the sampling
and sample-handling process must be controlled to maximize the
representativeness of che analycical daca, Sample colleccion, preservacion,
and storage are discussed in Sections 4.1 and 5,0 of this document. Section
h, 3' of the Work Plan contains details on the sice sampling program and the
rationale for sampling locations.

| Representativeness of data is also affected by sampling techniques. Sampling
™ • techniques are described in Section 4,3 of the POP. To ensure that che data
< are representative, ARCS III Program Standard Operating Procedures (SOPs) will
* be used.

AR30063Q
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3,2.3 Completeness

I
Completeness describes che amount of data generated thac meets the objectives

1 for precision, accuracy, and representativeness versus che amount of data
expected co be obtained, Where analysis is precluded or where DQOs are
compromised, effeccs on the overall investigation will be considered, whether
or not any particular sample is critical co the investigation will be evaluated
in terms of che sample location, the parameter in question, che intended data
use, and che risk associated with error,

Due co che focused nacure of this RI/FS, each parameter is critical to che sice
assessment. Consequently, there exists some critical data requirements below
which the objectives of the study will be compromised. If in che evaluation of
laboratory results it becomes apparent chat the data for u specific parameter-
are of insufficient quality, eithnr with respect to the number of samples or an

| Individual analysis, resampling of the deficient data points may bo necessary,

m
3,2,4 Comparability I

i One of che objectives of the POP is to provide analytical data of comparable
' quality between sample locations. Data from previous groundwacer sampling and

analyses casks has been questionable due to variations in proper handling and
analyses protocols. Both analytical procedures (i.e., CLP) and sample
collection techniques (as defined in ARCS Ill's SOPs) will maximise che
comparability of the RI data within chts invescigacion,

26513 3-7 AR30063
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4.0 FIELD INVESTIGATION ACTIVITIES

The field invescigation at the Army Creek Landfill Sice will consist of field
screening and sampling of wacer from approximately nine recovery wells. The
wells are identified as Numbers 1, 10, 11, 12, 13, 27, 28, 29, and 31.

4,1 GENERAL FIELD GUIDELINES

4,1.1 Sample Identification System

Each sample taken at the Army Creek Landfill Sice for analysis will be
assigned a unique sample cracking number. The sample cracking number will
consist of;

.<•

The site
' The well sampled
' The QC designation code

The site code for che Army Creek Landfill Sice will be AC. Each recovery well
will be numbered according co Hescon's designation. The QC codes are
designated as follows;

' A - Duplicate
B - Field Blank

• C - Rinsate Blank
D - Trip Blank

Additional codes may be added, as necessary.

All samples will be labeled with the preprinted numbers in accordance with the
scandard method of che EPA and che Contract Laboratory Program (CLP).

All percinent data concerning a sample and its identification will be recorded
in the field logbook and the sample log sheet.

26513 , , AR300633



4,1.2 Sample Handling

Sample handling includes che field-related considerations connected with the
selection of sample containers, preservatives, allowable holding times, and
the analyses requested. The EPA User's Guide to the Contract Laboratory
Program (EPA, December 1986) and the Federal Register (EPA, October 26, 1984)
address the topics of containers and sample preservation. Table 4-1 provides
a sice-specific summary of all sample handling considerations,

4.1.3 Sample Packing und Shipping

Samples will be packaged and shipped in compliance with the EPA User's Guide
Co the Contract Laboratory Program (EPA, December 1986), any applicable
Department of Transportation regulations, and ARCS III Program SOPs. All-
samples will be shipped within 48 hours or preserved and kept cool for
shipment at a lacer time depending on holding time requirements. The material

^ will be kepi: in a locked, secure area, Sample storage and custody is further
I discussed in Section 5,0, The FOL or his designec will be responsible for

concaccing the EPA Sample Management Office (SMO) for each shipment by 10 a.m.
the day after samples are shipped and will report che following;

' Sampler name and telephone number,
' Case number and/or SAS number of the project,
' Site name/code,
" Number(s), matrix(ces), and concentration(s) of samples shipped,
' Laboracory(ies) co which che samples were shipped.
• Carrier name and air bill number(s) for che shipment.
' Method of shipment (e.g., overnight, 2-dny).
" Date of shipmenc.
' Suspected hazards associated with the samples or site.

4.1,4 Documentation,

Custody of samples must be maintained and documented at all times.
fw Chaln-of-custody begins with receipt of che sample bottles followed by the

collection of the samples in che field, Procedures used for chnln-of-cuscody

26513 , , AR30063t»
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MBLE 4-1

SUMNARt OF ANALYSES, BOTTLE RE5UIRENENTS,
PRESERVATION REUUIRErlENTS, AND HOLDING TIMES

mi CREEK LANDFILL SITE

Analysis

TCL Organlcs, vm
15-day turnaround

TCL Orginlcs, B/N/A (
Pesticide, 15-d t.a,

TAL Metals
15-day turnaround

Cyanide
15-day turnaround

TAL Dissolved Netals
15. day turnaround

Sulflde

Aimnla S TKN

Phosphorous

Nitrate I Nitrite

Sulfate t Chloride

Alkalinity t Acidity

TSS t TDS

TOC

pK, Temperature,
0,0,, Conductivity

Number
of

Sample*

U

13

13

13

13

13

13

13

13

13

12

12

12

It

Nurter of
Containers
per Sample

3

2

1

1

1

2

2

1

1

1

1

1

2

NA

Type of Container

40-inl glass vial

60*ot amber glaas
bottle

1-llter PE bottle

Miter PE bottle

1-liter PE bottle

300 ml BOO bottle

1-llter PE bottle

BO-oi glass bottle

1-llter PE bottle

Hlter K bottle

1-llter PE bottle

1-llter PE bottle

40-uil glass vial

NA

Preservation

Requirements

4 degree C

4 degree C

4 deg. C, Nitric
Acid to pH < 2

4 deg, C, NaOH to
pH > 12

4 deg. C, Nitric
Acid to pH < 2

4*C, 12 drops of 2N
Zinc Acetate, flu
sample, NaOH to pH>9,
stopper H/O headspace

4 deg. c, Sulfurlc
Acid to pH < 2

4 oeg. C, Mercuric
Chloride at 40 019/1

4 deg, C, Sulfurlc
Acid to ptt < 2

« Degree C

A degree C

4 degree C

4 deg. C, Sulfurlc
Acid to ptl < 2

NA

Holding Timed)

7 d«yi frcm
collection date

7 days to extraction
from collection

40 days aftertiards

28 days for Kg,
6 months others

U days

23 day! for Hg,
6 months others

7 days

28 days

48 hours

46 hours

28 days

14 days

7 diyj

29 days

Analyzed
1 mediately

NOTES:
(1) from Validated Time of Sanplc Receipt except where noted,
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will be in compliance with RCRA Inspection Manual (EPA, 1980). Appendix A
provides a description of the chain-of -custody procedures to be followed, An
example of che chaln-of -custody record is included in Appendix B.

In addlcion co the EPA-required CLP documentation (e.g., traffic reports) and
QA of samples, certain scandard forms will be compleced for sample description
and documentation, These shall include che sample log sheet and project
sample summaries. An example of these forms can be found in Appendix B.

A bound/weatherproof field notebook shall be maintained by each sampling event
leader and Che HSSO, The FOL, or designee, shall record all information
related to sampling or field activlcies. This information may include
sampling clme, weather conditions, unusual events, field measurements,
description of photographs, etc, ••

The site logbook(s) shall be maintained by the FOL. The logbook(s) will
contain a summary of the day's activities and will reference the field

inocebooks when applicable. I

At the completion of field activities, the FOL shall submit to the Project
Manager all field records, data, field notebooks, logbooks, chain-of -custody
receipts, sample log sheets, daily logs, etc. The Project Manager shall
ensure that these materials are encered into the ARCS Program document control
system in accordance with appropriate administrative guidelines.

Changes in project operating procedures may be necessary as a result of
changed field conditions or unanticipated events. A summary of the sequence
of events associated with field changes is as follows:

1 The FOL notifies che ProJ -,c Manager of the need for change.
' If necessary, che Project Manager will discuss the change with the

pertinent individuals (e.g., EPA Region III RPM) and will provide a
verbal approval or denial co che FOL for the proposed change.

' The FOL will document che change on a TMR form (See Appendix B) and
forward che form to the Project Manager at che earliest convenient
time (e.g., end of the work week).

26513 . . AR3QQ63S



' The Project Manager, will sign che form and distribute copies to the
RPM, QA Manager, FOL, and the project file,

• A copy of the completed TMR form will also be attached to the field
copy of Che affected document (i,e,, Work Plan and the POP).

4,2 GENERAL FIELD OPERATIONS

4.2.1 Mobilization/Demobilization,

Following approval of che Work Plan and this POP, CFEE will begin mobilization
activities, All field team members will review the Work Plan, che POP, and
che HASP which is contained in Appendix C of chis document, In addition, a
field team orientation meeting will be held to familiarize personnel with the
scope of Che RI field activities,

Equipment mobilization may include, but will not be limited to, che
mobilization and setup of the following equipment;

' Field screening equipment
' Sampling equipment
' Health, safety, and decontamination equipment

The FOL will coordinate Che mobilisation of the equipment prior to arriving on
site, The FOL will also make any necessary equipment purchases in order to
conduct che field investigation. The equipment for the health, safety, and
decontamination tasks will be loaded in Harrisburg and driven to the sice
under the guidance of the team FOL, health and safety specialise, or
geologist.

Equipment for groundwater sampling will be mobilised separately and
transporced by field technicians from Harrisburg to the sice. After field
activities are completed, the field technicians will demobilize the equipment
under the supervision of the FOL.

26513
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4.3 GENERAL SAMPLING OPERATIONS

Groundwater samples will be taken from che nine recovery wells, Since these
wells are being continuously pumped, samples will be collected using the
sampling bottles as Che groundwater comes out of Che well,

4,4 SAMPLE ANALYSIS

Samples collected at che Amy Creek Landfill Sice will be field-screened and
submitted for laboraCory analysis as presented in Table 4-1, This cable also
summarizes boccle requirements, preservation requirements, and holding time
for each sample,

Samples of groundwacer will be collected in beakers that have been properly'
decontaminated as described in Section 4,5, Field screening analyses that
includu pH, dissolved oxygen (DO), temperature, and conductivity will be
performed with the samples collected in the beakers.• •

4.5 DECONTAMINATION

Prior Co initiation of operations at che Army Creek Landfill Sice, areas will
be classified as the Support Zone, Contaminacion Reduction Zone, and Exclusion
Zone, as appropriate, In addition, entrance and exit corridors for personnel
and equipment will be established, Once established, these corridors will be
the only pathways used to enter or exit the work area during non-emergency
conditions. Emergency evacuation corridors, rally poincs, first-aid stations,
and command posts will be idencified and marked so as co be easily identified
from anywhere in the work area.

Equipment involved in field sampling accivities will be deconcaminaced prior
co and during field accivicies. The standard decontamination steps of
equipment will include:

* Potable water rinse
" Alconox or liquinox detergent wash
' Potable water rinse
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' Acetone rinse
' Pocable wacer rinse
' Distilled/deionised water rinse

Air dry
' Wrap small equipment in aluminum foil, and place large equipment in

clean plastic sheeting, if noc used immediately,

All personnel wishing Co exit che work area must pass through the established
Contamination Reduccion Corridor. Within che corridor, a systematic
decontamination line will be set up according co che level of protection
required, Specific details pertaining to deconcamination stations,
decontamination solucions, and disposal of protective suits and
decontamination solutions can be found in the HASP of this report
(Appendix C). •'
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5,0 LABORATORY SAMPLE CUSTODY

To ensure the integrity of a sample from collection through analysis, it is
necessary Co have an accurate, written record that traces the possession and
handling of che sample, This documentation is referred co as che sample
chain-of-custody.

A sample is under custody if:

' The sample is in the physical possession of an auchorized person.
' The sample is in view of an auchorized person after being in his/her

possession,
' The sample is placed in a secure arej by an auchorized person afcer

being in his/her possession,
' The sample is in a secure area, rescricced co authorized personnel

only,

Sample custody during collection and shipping is discussed in Section 4.5.1 of
ARCS III Program SOP SA-6.1, Laboratory sample custody is discussed in che

( f o l l o w i n g secclons. All laboratories used in this study must follow these
procedures.

I 5.1 SAMPLE RECEIPT

I When samples are received, che shipping manifest is signed and dated to
acknowledge sample receipt, The sample custodian must examine the shipping

• containers and verify that the correct number of containers were received,
' The shipping containers are then opened and che enclosed sample paperwork is

removed.

r

i
i
i
i

Samples are removed from che shipping containers and che bottle condition must
be noted, The information on the chain-of-custody form, the airbill, the
packing list, the concalners and sample tags, and che laboratory request is
reviewed co note any discrepancies. Discrepancies must be resolved through
the SMO.
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5.2 SAMPLE STORAGE

All samples received by che laboratory muse be scored ac 4'C uncil analysis,
Laboratory holding times are specified by che CLP concracc and are presenced
in Table 4-1,

J,3 LABORATORY SAMPLE TRACKING

Laboratory sample cracking procndures are discussed in Section F of che CLP
Statement of Work (EPA, December 1987), All laboratories used muse conform co
chese requirements,
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6,0 CALIBRATION PROCEDURES AND FREQUENCY

Instruments used in the field and in che laboratory will be calibrated
according Co Che procedures described below.

6.1 FIELD INSTRUMENTS

Several monitoring instruraancs may be used during field accivicies, including:

' pH meter
° DO mecor
' Conduccivicy meter
" Thermometer
" Field air monitoring instruments

,̂

The pH, DO, and conductivity meters will be calibrated prior to mobilization
and periodically at the discretion of che FOL. The calibration procedures and
frequencies are described in the ARCS SOr SF-1.1 Suction 5; Onsite Water
Quality Testing (Appendix A). Air monitoring instruments QA is described in
Appendix D.

Calibration of sample monitoring equipment will be documented in an Equipment
Calibration Log (ARCS III Program SOP SA-6,4, Appendix B). During
calibration, an appropriate maintenance check will be performed on each piece
of equipment. If damaged or defective pares are identified during the
maintenance check, and it is determined that che damage could have an impact
on che instrument's performance, the instrument will be removed from service
until the defective parts are repaired or replaced. Usage, maintenance, and
repair will be documented in che Equipment Calibracion Log.

6.2 LABORATORY INSTRUMENTS

Calibration frequency to be performed at off-site laboratories for each of the
environmental measurement parameters is presented below,

26513 " AR3Q06H



j
m

' Target Compound List Organics--Presented in CLP Statement of Work.
(February, 1988).

' Total Organic Carbon (TOC) Content--Calibration verification as per
manufacturer's Instructions or weekly at a minimum.

The QC procedure routinely employed in organic chemistry analyses are
presenced below,

Standardization

Precision and accuracy are an integral part of QC, but they are only effective
when instrument, solutions, and procedures have been standardized.

Solutions are standardized by preparing standards of known purity and,
concentrations, and using these standards to evaluate other solutions.
Standards are either traceable co che National Bureau of Standards, or they
are certified by the manufacturer to contain a known concentration of analyte,

Standardization of instruments and methods are accomplished by preparing
series of standard solutions and analyzing the standards according to a
written procedure. From the results of the standard analyses, standard curves
are constructed and used to determine the concentration of che species in each
sample,

Verification Standards

In general, methods that do not require a complete daily standard curve
require the analysis of at least one standard each day to verify instrument
and method performance, The results of the daily standard analyses must be
within the QC limits, which are set ac che number of available values + three
times Che standard deviation. Appropriate corrective measures must be taken
if Che acceptance criteria are not met.
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Preparation Blanks

As a check for glassware and reagent contamination, an aliquot of deionized
water is taken through each preparation procedure each day that samples an:
prepared,

Duplicates

One in 20 samples chac are analyzed for a specific parameter is run in
duplicate, Dlfferenc aliquocs are ofcen used in many instances to conserve
samples and to test for matrix interferences, RPD is calculated and compared
Co che internally established control limits as described in the QC section of
che QA/QC program summary.

Matrix Spikes

One in 20 samples that are analyzed for a specific parameter is spiked with
the analyce for those parameters for which a scable scandard is available. An
aliquot of standard solution is added to the sample, Percent recovery is
calculated and compared to the internally established control limits as
described in the QC section of che QA/QC program summary,
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7,0 ANALYTICAL PP.OUEDURES

Groundwacer samples will be collected for chemical analyses. The
analycical procedures to be used have been summarized in Table 3-1, Method
references are included as footnotes, Details of che analytical procedures
for che SAS requested for che Army Creek Landfill RI/FS are described in
Appendix E. The operational procedures for field screening using pH, DO,
and conductivity meters are presented in AKCS SOP SF-1.1 (Appendix A).
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8,0 CHEMICAL DATA REDUCTION, VALIDATION, AND REPORTING

l
Daca reduction, validation, and reporting will be conducted as described
below.

8,1 DATA REDUCTION

The calculation of final results from raw daca varies from parameter co
parameter with the calibracion approach, The racio of analyce concentration
co Instrument response is determined for one or more standards. In general,
if the concencracion/instrumonc response racio is linear, che average of che
ratios is used Co calculate sample results, If the response is not linear,
response is plotted against concentration and sample results are quantified
from che resulcanc curve,

Results are generally expressed to two significant figures, Results for
aqueous samples are expressed in us/1,

8,2 DATA VALIDATION AND REPORTING

* The results of QC checks are che primary tools used for data validation,
(QC checks are described in Section 9,0. Acceptance criteria (control limits)

are also discussed in Section 3,0, Raw data and final results are reviewed by
che laboracory group leader on a dally basis, The group leader confirms thac

I documentation is complete and legible; chac qualitative identifications are
accurate; chac results are expressed In the appropriate units and number of

I significant figures; and chat che required QC checks have been run and meet
accepcance criceria, Review and approval of che data if documenced by che
group leader,

I
The chemical-analytical daca generaced by che CLP laboratory will be reviewed

I by GFEE and the NUS Chemistry and Toxicology Group. Review of the
chemical-analytical daca will include a quality assurance assessment to

I determine whether specified protocols were followed by laboracory personnel.

m
k
I 26513

8-> AR300650



0*
Results for field blanks and duplicates will be reviewed for consistency
(i.e., RPD values) and to identify laboracory artifacts, The CLP laboracory
will provide reagent blank, surrogace spike, siacrix spike, and macrix spike

\ duplicate resulcs. This information will also be reviewed through comparison
with che specified concrol limits. All data validation will be performed in

j accordance wich the latesc National EPA Functional Guidelines and Region III
' CRL Guidelines, Documentation of che validity of laboracory resulcs will be
i provided to che EPA in Che form of letter reports, Only validated data

[ accepced by EPA will be put co Che designaced use,

t Chemical-analytical data generated during the study will be reduced co a
concise form for presentation in the RI Report, The analytical results will

I be managed using a computer program, This program is capable of handling all
Target Compound Lisc (TCL) organic and Target Analyce List (TAL) inorganic

I chemicals, and will be cuscomized for che Army Creek Landfill Site co
accommodate all indicator parameters, QA procedures will be implemented co

decect errors occurring during daca entry,

P
I

I

I

I

I

i

I
fc
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9.0 INTERNAL QUALITY CONTROL CHECKS

QC checks to be implemented in the field and in the laboratory arc described
f below.
I

. 9.1 FIELD QC CHECKS

In addition co periodic calibration of field equipment and appropriate
I documentation, QC samples will be collected or generated during environmental

sampling activities. Types of field QC samples are defined as follows:

Field Blanks--These blanks lire prepared prior to the sampling crip from clean,
I analyce-free macerials closely resembling che sample matrices to be

encountered in che accual samples. They consist of containers and
chemicals/reagents cransporced co the field and exposed co che same conditions

I as field samples, Caps are removed from containers, preservatives are added
and other related steps are taken to provide the blank with exposure co

I^W concaminacion equivalenc Co chat of the field samples, Although similar co a
crip blank, the field blank differs in chat it is unsealed during the sample

• period,

Trip Blanks--These blanks are similar to field blanks with the exception chat
I they are Qo_t exposed co field conditions. Preservatives are added and

containers sealed prior to the sampling trip, Without ever being unsealed,
I they travel with similar items used for sample collection,

I

I

I

I

I

Rlnsace Blanks--A sample of laboratory pure water used as che final rinsace
after sampling equipment is cleaned in the field for reuse.

Field Duplicates--Field duplicates are samples chat are divided into two
portions at Che Clme of sampling. Field duplicacion provides precision
information regarding homogeneity, handling, shipping, storing, preparation,
and analysis, Field duplicates will be submitted at a frequency of one per
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every 20 samples, or one per sampling crip if less 'ban 20 samples are
collected during a crip.

The proposed field QC samples are listed in Table 3-1,

; 9,2 LABORATORY QC CHECKS
i

Laboracory analysis will be conducted in accordance wich Che appropriate
| analytical methods (Table 3-1). Internal laboratory QC checks include

surrogate and matrix spike addition, and analysis and reagent blank generation
i and analysis. Laboratory QC procedures for organic and inorganic analyses are

summarized in the CLP Statement of Work (EPA 1986, 1987).

I
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10,0 PERFORMANCE AND SYSTEM AUDITS

10,1 FIELD AUDITS

Due to the limited time period for field activities (cwo days) a field audit
is noc considered feasible.

10,2 LABORATORY AUDITS

Blind or double-blind Performance Evaluation (PE) samples are senc co CLP
laboratories on a quarterly basis. The CLP Statement of Work contains
specific requirements for performance and systems audits.

If non-CLP laboratories are used for SAS analyses, they must be fully
certified and approved, QA/QC procedures must be in use, An internal audit.-
schedule muse be available, as well as a record of audits by certification
agencies, The resulcs of all audits and the corrective action process muse be
available,

26513
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11,0 PREVENTIVE MAINTENANCE

Measuring equipment used in environmental monitoring or analysis, and test
equipment used for calibration and mainCenance shall be controlled by
established procedures, Measuring and test equipment shall have an initial

I calibration and shall be calibrated at scheduled intervals against certified
' scandards, according to che CLP Statement of Work, Attachment E, or che
! procedures for ocher methods. Equipment will bo calibrated periodically.

Test equlpmenc used for calibration of sensors shall also be calibrated at
lease once a year or when maintenance or damage indicates a need for

I recallbration. The GFEE equipment center will provide spare equipmenc as
needed and it will have rapid access to sources of spare parts as necessary.

The air monitoring devices used for screening will be cleaned and maincained.»
(in che manner specified in Appendix D, Quality Assurance Program for Air

Monitoring Instrumentation,

i*

I

I

I

I

i
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12,0 DATA ASSESSMENT FOR PRECISION, ACCURACY, AND COMPLETENESS

The procedures used to assess precision, accuracy, and completeness (PAC) of
laboratory data are described in Section 3,0. Upon completion of che
analytical phases of che project, daca will be reviewed and validated as
outlined in Section 8,0. In conjunction with che data review and validation,
Che specific PAC resulcs will be compared wich Che laboracory QC cricerla and
che coraplor.eness objective, Discrepancies may affect che usefulness of che

daca.
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13,0 CORRECTIVE ACTION

The need for correccive accions may become apparenc during surveillance of
f activities, procurement of services and supplies, or other operations chac may
' affect che quality of work, Deficiencies and nonconformances will be prompcly
• identified by the QAR's QA checks outlined in this POP. Correccive accion
| will be taken immediately.

| The identification of significant: conditions adverse to quality, che cause of
che condicions, and che corrective actions shall be documented and reported co

| che EPA Project Officer at a frequency specified by the RPM. Critical
problems encountered are to be reported within 24 hours to the Project

I Officer, The GFEE Project Manager will have overall responsibility for
corrective actions.

t
I The correccive accion program covers che analysis of che cause of any negative

audit findings and the corrective accions required. This program includes the
1^^ investigation of che cause of significant or repetitious unsatisfactory

condicions relating to the quality of sampling, service, or the failure to
I implement or adhere co required QA practices,

_ In accordance with CLP Prococols and the data requirements of che project, che
| RPM and GFEE Projecc Manager will determine che approprioce uccion(s), i.e.,

additional sampling, and implement them as required.

I

I

I

I

I
f*

I
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I

I

14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The QAR shall forward to Che QA Officer a reporc summarizing che QA and QC
scacus for Che project and any conditions adverse to quality. Topics Co be
included in che report are as follows:

' Status of project (time cable), '
' Assessment of measurement data accuracy, precision, and

completeness,
' Resulcs of any audics,
' Resulcs of surveillances.
' Any nonconformances initiated.
' Training provided to project personnel.
' Any significant QA problems, together with recommended solucions.
' Any signlficanc changes in che POP,

The QA Officer will compile che reports from che QAR into a composite report
for the Project Manager,
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APPENDIX A

STANDARD OPERATING PROCEDURES FOR RI ACTIVITIES

Attachment Suhjaet fa go

SA-6,1 Sample Identification and Chain-of-Custody.
SA-6,2 Sample Packaging and Shipping..............
SA-6,3 Site Logbook.,....,..,.,,...,.......,......
SA-6,5 Field Reports.,...,,,..,,....,.,..,..,.....
SA-6,6 Management of Sampling and Preparation of

Required Form,,,..,..,.....,,....,.......
SF-1,1 On-Site Water Quality Testing..............
SF-1,2 Sample Preservation,....,,.,..,....,....,,.
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1.0 PURPOSE

This purpose of this procedure is to provide information on chain-of-custody procedures to be used
under the NUS Program.

2.0 SCOPE

This procedure describes the steps necessary for transferring samples through the use of Cham-of-
Custody Records. A Chain-of-Custody Record is required, without exception, for the tracking and
recording of all samples collected for on-site or off-site analysis (chemical or gcotechnical) during
program activities. Use of the Chain-of-Custody Record Form creates an accurate written record that
can be used to trace the possession and hanoimg c! the samoie ;rom tne moment of us collection
througn analysis and its introduction as evidence. This guideline identifies the necessar/ custody
records and describes their completion.

This guideline does not take precedence over region-specific or site-specific requirements for chain-
of-custody.

3.0 GLOSSARY

Cham-of-Custodv Record Form • A Chain-of-Custody Record Form is a printed two-part form that
accompanies a sample or group of samples as custody of the sample(s) is transferred from tre
custodian to the subsequent custodian. Attachment C snows the Cham-of-Cuitody Records ^sed oy
EPA Region ill. A Cham-of-Custody Record Form is a controlled document, orovioea by tre 'egional
office of EPA. One copy of the form must be retained in the project file.

Controlled Document • A consecutively-numbered form released oy EPA or Program Management
Office (PMO) for use on a particular work assignment. All unused forms must oe retu'iea or
accounted for at the conclusion of the assignment.

• Custodian • The person responsible for the custody of samples at a particular tirre, .r.t.l
custody is transferred to another person (and so documented), wno then oecorres
custodian. A sample is under your custody if:

• It is in your actual possession.
• It is in your view, after being in your physical possession.
• It was in your physical possession ano then you locked it up to prevent tampering.
• it is in a designated and identified secure area

t Sample • A sample is physical evidence collected from a facility or the environment, wmcn
is representative of conditions at the point and time that it was collected.

4.0 RESPONSIBILITIES

« Field Operations Leader- Responsible for determining that chain-of-custody procedures
are implemented up to and including release to the snipoer

• Field Samplers- Responsible 'or initiating the Chair"of'C-stody Record a"d ma,r".a ">rg
custody of samples until they a'e relinquished to another custodian, :o '.ne snioDe', or :o
the common carrier
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• Remedial investigation Leader- Responsible for determining that chain-of-custody
procedures have been met by the sample shipper and anilytical laboratory.

S.O PROCEDURES

5.1 OVERVIEW

The term "chain-of-custody" refers to procedures which ensure that evidence presented in a court of
law is what it is represented to be, The chain-of-custody procedures track tne evidence from the
time and place it is first obtained to the courtroom and, secondly, provide security for the evidence
as it is moved and/or passes from the custody of one individual to another. In addition, procedures
for consistent and detailed records facilitate the admission of evidence under Rule8C3(b) of tne
Federal rules of Evidence (P.L. 93-575).

Chain-of-custody procedures, rocorclkeepmg, and documentation are an important part of the
management control of samples. Regulatory agencies must be able to provide the chain of
possession and custody of any samples that are offered for evidence, or that form the basis of
analytical test results introduced as evidence. Written procedures must oe avaiiame and followed
whenever evidence samples are collected, transferred, stored, analyzed, or destroyed

5.2 SAMPLE IDENTIFICATION

The method of identification of a sample depends on the type of measurement or analysis
performed, When m-situ measurements are made, the data are recorded directly m bound logbooks
or other field data records, with identifying information (project code, station numbers, station
ocation, date, time, samplers), filed observations, and remarks, and signed.

5.2,1 Sample Label

Samples, other than m-situ measurements, are removed and transpdrted from the sample location to
a laboratory or other location for analysis. Before removal, however, a sample is often divided into
portions, depending upon the analyses to be performed Each pdrtion is preserved in accordance
with the Sampling Plan. Each sample container is identified by a sample laoei (see AuacnmentAI
Sample labels are provided oy PMO. The information recorded on the samoie label includes:
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Project
Sample No,
Date

Time

Medium
Sample Type
Preservation
Analysis
Sampled By
LatnC

Remarks

EPA Work Assignment Number

The unique sample number identifying this sample
A six-digit number indicating the day, month, and year of sample collection;
e.g., 12/21/85.
A four. digit number indicating the 24-houi time of collection (for example: 0954 is
9:54a.m.,and 1629is4:29pm.)
Water, Soil, Sediment, Sludge, Leachate, etc.
Grab or Composite
Type, quantity, and concentration of preservative added.
Same as Analyses on Sample identification Tag
Name of the sampler
Sample number assigned by the receiving laboratory (not use* 'o'onsite analyses)
If for CLP analysis, include the CLP case or SAS number, and CLP sample number frdm
the traffic report, SAS Packing List, or Dioxin Shipment Record. Also, pertinent
observations of the sample' (e.g., sequence number for sequential samples)

Using just the EPA work assignment number of the sample label maintain the anonymity of sues.
This may be necessary, even to the extent of preventing the laooratory pe'formmg analysis from
knowing the identity of tne site (e.g., if the laboratory is part of an organization tnat has performed
previous work on the site).

5,2.2 Sample Identification Tag

A Sample Identification Tag (Attachment B) must also be used for samples collected for CLP (Contract
Laboratory Program) analysis. The Sample Identification Tag is a white, waterproof paper laoei,
approximately 3-by-6 inches, with a reinforced eyelet, and string or wire for attachment to the neck
of the sample bottle. The Sample Tag is a controlled document, and is provided by the regional EPA
office. Following sample analysis, the Sample Tag is retained by the laboratory as evidence of sample
receipt and analysis.
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The following information is recorded on the tag:

Project Code
Station Number
Month/Day/Year
Time
Designate: Comp/Grab
Station Location
Samplers
Preservative
Analyses
Remarks

Lab Sample No.

EPA Work Assignment Number
Same as Sample Number on Sample Label
Same as Date on Sample Label
Same as Time on Sample Label
Same as Sample Type on Sample Label
Site-specific station location designation defined n Site Operations Plan

Same as Sampled By on Sample Label
Yes or No
Check appropriate box(es)
Same as Remarks on Sample Laoel (make sure CLP Case No.. SAS No. and
CLP sample numbers are recorded)
Same as Laboratory number on sample bottle

The tag is then tied round the neck of the sample bottle.

If the sample is to be split, it s aliquoted into similar sample containers, identical information 15
completed on the label attached to each split and one of these is marked "Split" on the "Remarks"
line.

Blank, duplicate, or field spike samples should not be identified as such dn the label, as they may
compromise tne quality control function. Sample blanks, duplicates, spikes, and splits are defined >n
Procedure SA-6.6.

5.3 CHAIN-OF-CUSTODY PROCEDURES

After collection, separation, identification, and preservation, the sample is maintained under
chain-of-custody procedures until it is m the custody of the analytical laboratory and has been stored
or disposed of.

5,3,1 Field Custody Procedures

• Samples are collected as described in the site-specific Sampling Plan Care must be taken
to record precisely the sample location and to ensure that the sample number on '.he label
matches the sample log sheet and Chain-of-Custody Record exactly.

t The person undertaking the actual sampling in the field is responsible for the care and
custody of the samples collected until they are properly transferred or dispatched
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• When photographs are taken of the sampling as pan of the documentation procedure,
the name of the photographer, date, time, site location, and site description are entered
sequentially m the site logbook as photos are taken. Once developed, the photographic
prints shall be serially numbered, corresponding to the logbook descriptions.

• Sample labels shall be completed for each sample, using waterproof ink unless prohibited
by weather conditions, e.g., a logbook notation would explain that a pencil was used to
fill out the sample label because a ballpoint pen would not function m freezing weather.

5.3.2 Transfer of Custody and Shipment

Samples are accompanied by a Cham-of-Custody Record Form. The Chain-of-Custody Records used in
EPA Region III is shown m Attachment C. The appropriate form should be ootamed from the EPA
Regional Office. When transferring the possession of samples, the individuals relinquishing aro
receiving will sign, date, and note the time on the Record. This Record documents samoie custody
transfer from the sampler, often through another person, to the analyst in the laboratory. The
Chain-of-Custody Record is filled out as follows:

• Enter header information (project number and name, CLP case No or SAS No ). For each
station number, enter date, time, composite/grab, station location, number of containers,
analytical parameters, Traffic ReporVSAS Packing LisVDioxm Shipment Record, and
Sample identification Tag Number (in Remarks column).

• Sign, date, and enter the time under "Relinquished by" entry.

• Make sure that the person receiving the sample signs the "Received by" entry, or enter the
name of the earner (e g., UPS, Federal Express) under "Received by" Receiving laboratory
will sign "Received for Laboratory by" on the lower line and enter the oate and time

• Enter the bill-of-ladmg or Federal Express airbill number under "Remarks," if appropriate

• Place the original (top, signed copy) of the Chain-of-Custody Record '01̂  r t-e
appropriate sarr->ie shipping package. Retain a copy witn field records

• Sign and date the custody seal, a 1 • oy 3-incr wrvte paper label witn biack .ettermg and a"
adhesive backing. Attachment D is an examole of a c-stoo> seai The custody seal is oa".
of the cham-of-custody process and is used to prevent tampering with samples after they
have been collected m the field. Custody seals are provided by 2PMO or an as-needed
basis.

• Place the seal across the shipping container opening so that it would oe broken if tne
container is opened.

• Complete other carrier-required shipping papers.

The custody record is completed using black waterproof ink. Any corrections are '"ace oy draw rn j
line through and initialing and dating the change, then entering tne correct infor^avor. Eras.'es
are not permitted

Common carriers will usually not accent 'esoonsioiiity for nandhng Chain-e»f-Cjs:oa, 'ecora 5o'~i
this necessitates oacking tne recora " tne sample containe' (enclosed wi'.n ot"ef coc.~eitai.or - .1
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plastic zip-lock bag). As long as custody forms are sealed inside the sample container and the
custody seals are intact, commercial carriers are not required to sign off on the custody form.

If sent by mail, the package will be registered with return receipt requested. If sent by common
carrier or air freight, proper documentation must be maintained,

The laboratory representative who accepts the incoming sample shipment signs and dates the
Chain-of-Custody Record, completing the sample transfer process. It is then the laooratory's
responsibility to maintain internal logbook', and custody records throughout sample preparation
and analysis.

5,3,3 Receipt for Samples Form

Whenever samples are split with a private party or government agency, a separate Receipt for
Samples Record Form is prepared for those samples and marked to indicate with whom the samples
are being split, The person relinquishing the sampljs to the party or agency snail reouire tie
signature of a representative of the appropriate party acknowledging receipt of the samples, if a '
representative is unavailable or refuses to sign, this is noted in the "Received-by" space. When
appropriate, as m the case where the representative is unavailable, the custody 'ecord should
contain a statement that the samples were delivered to the designated location at the designated
time. This form must be completed and a copy given to the owner, operator, or agent-m-charge
even if the offer for split samples is declined. The original is retained by the Field Operations Leader

6.0 REFERENCES

USEPA, 1984 User's Guide to the Contract Laboratory Program, Office of Emergency and Remedial
Response, Washington, D.C.

Ebasco Services incorporated; REM III Field Technical Guideline No. FT-7.04, October 30,1987

Ebasco Services incorporated; REM III Field Technical Guideline No. 7.05, Octouer 30, 1937

7,0 RECORDS

Attachment A • Sample Label
Attachment B • Sample Identification Tag
Attachment C • Chain-of-Custody Record Form for use m Region ill
Attachment D • Cham-of-Custody Seal

AR300677
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cedure^h
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SCOPE

collected
iiresthat/l
analyst i
.... -;i-̂ -

ing haza'doj

0)1
Tr

at
^
P°fr
sm

iles instruction for sample packaging and shipping in accordance witn
nsportation (DOT) regulations.

\azardous waste sites usually have to be transported eisewnere for analysis
Samples be appropriately preserved to prevent or minimize chemical aite'at.on
Be transported to protect their integrity, as well as to protect aga nst a^y
>m iefl»eef9' at^anage Regulations for packaging, marniig. iaoe: ng, ana
ate'.a's ane was-et me promulgated oy tie u S Department of Tra"soop*.avon

ano descr.oed in the Coo6|0f Federal Ftegu\ations (49CFR 171 tnrougn '.77, m paocula' 172 4C2n,
Packages Containing Samplps)' in genets', tfiese regulations were notintenaed tocover snipmentof
sampies collected at controlled ui 'jnConyoiied hazardous waste sites or samples conectea dur ng^
emergency responses Hovev̂ ŝ ',na-(i*A has agreed tnrougn a memorandum of agreement to
package, ma'k, laoe;. and sn'p sarrfpie\ observing DOT procedures. The informal o" p'esentec here
isfor genera guidance \\

l sarwple\v
analysis at laooratories awayfom the sit?—'

3,0 GLOSSARY

Ca"ier. A person or firm engaged m tne transportM,oVi o^ passengers or prope^

to ail sarwple\taken from uncontrolled hazaraous substance s te.s for

HazaraoLS Mater aj • A substance or matrria/ in a\ qLartity and form whicn may pose ar>
unreasonable risK to health ana safety or p/opeQLmenVranspoaed m commerce ("co.mmerce"
here to include any traffic or transpoaatio/i): DAfmuri an^ regulated Dy DOT (49C"R 173.2) ana
listed in Attachment A of tms guide'ine.

Hazardous Waste • Any substance listed in 40CFR Subpar, D I(v56' i! i". )eq) or otherwise
characterized as ignitaoie, corrosive, reactive, or EP tone as spbciUa unoar 40C"R Subpan C
(¥261,20etseq| that would be sublet to manifest requirements speeded in 40CFR262. Defined
and regulated by EPA

Marking • Applying the descriptive name, instruction, cautions, wiighti v n»«( fication marks or
combination thereof required to be placed outside containers of hazardous materials

noi • Not otherwise indicated— !_;
nos • Nototherwsespecified ' I——————

ORVI • Otne' reg^iatec material I
| '

PacfeaC'"c • The assembly o' one or more container and any ot^er co^pohe'is necessa'y 1o ass-'e
.T pacx.ag.ng feQ'jireme"ts o' 4?CCR '7». ,nc -c "g co"',alne's lot^e'

or ove'DoC«S' por,ao,e tan^s ca'gc tan-s. tanr. cars "•..•; ,r '. la"-, ca1
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Placard . Coior-coded, pictorial sign depicting the hazard class symbol and name to be placed on all
four iflftota vqnicia transporting certain hazardous materials

RQI • A parentnetical note of the form "(RQ-1000/454)" following an entry in
Materials table (49CFR 172.101) indicates the reportabie quantity of thethe

ans|ttransn c
material

hazarocus

storage,
incident!

substance in pounds a id kilograms. If a spill of that amount or more of the substance occurs during

filed] regardless ofitht

port must be filed with DOT according to *171 15-15 concerning hazardous
re ions If the material spilled is a hazardous waste, a reoo't must always be

amount, and must include a copy of the manifest if me RQ notation aooears,
it mist pe showr/eaier immediately before or after the proper shipping name on tne shipping
paper (ohrarrtfstlX/lost shipping papers and manifests will have a coiumn designated "nM" wh.cr-
ma B« »i8C 'cir Ki purpos*. ———— -may B« »i8C 'cir Ki purpo

4,0 RESPONSIBILITIES

Operations Leadf of Teaa-Sê iiry; Leacer - responsible for deterr.nmg mat sarp.es are
prope'iyoauaged anashif pe1

i , \ \Sa^pi'nc Pe'sonne. • respo 'SiQie forjmBiementing tne packaging ana sh,opi"g reoui'e"ien1.s

5.0 PROCEDURES

5.1 INTRODUCTION / '•

Samples collected for shipment from a site shouW be\cla6S"'iea as e'the1 e"viror"r.enta: o> hazardous
material (or waste) sampies in general, environmental^ampies are co,.ectec of''-Site (for examp,e
from streams, ponds, or wells) ana are not exoec^d ft PS grossly contaminated witn higr levels of
hazardous materials. On-site samples (for example, soil, water, ana mater^ais from drums 0' ouik
storage tanks, obviously contaminated pondi. l/qoons.VioVs, and leachates from hazardous waste
S'tesi are considered hazardous A distinction must be macre between the two types of samoies .n

« Determine appropriate procedures for transportation of samples—4-4*we is any doubt, a
sample should be considered hazardous and shipped accordirgij___j:ord

• Protect the health and safety of laboratory personnel ,rec
precautions are used at at xaiones when samples other
received

5.2 ENVIRONMENTAL SAMPLES

5.2.1 Packaging

wmg the samples Specai
winentai sampies are

'̂.a1 samples may be packaged following the (.'ocedu'es ojt'.nefll r «̂(t op 5 i 'br
samp'es ciasi:f,ed as "flammable liquids" or "flammable solids " Red.''ements fpr making.
laoe1 ng anosn. op. ng papers oo not app:/ I |

E»v '0"rrenta samp es ra> a^io be pac«ed w.ho.'. ae "g a aceo >ns ce me'.a ca-i as feou fed 'or
'•ar~.aac q, cio-iO'.cs

AR3Q068lf
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• Place sample container, properly identified and with a sealed lid, in a polyethylene bag,
....... anaififj the pan̂

• Place sarnp\e m a dbijrboard container or metal picnic cooler which has been lined with a
large po yethylenebag

• Pack wi n inough noncombustible, absorbent, cushion ng materials to minimize the
possibili y o the container break ng

* Seal larj; e b, ig

-* — teâ etTose outside comaine

5.2.2 Marking Labeling ^ \

Sample contame'S must hale a gturpiefed^ampie ident.ficatior1 tag and the outside conta'ne' must
be marked "Environmental Saifte "-Jtfe appropriate Side ot the container must be mar-;eo "Tnis '*
Ena up" and a'rows placed approoVateiy No DOT marking or laoe'mg are requ"ec

5.2,3 Shipping Papers \\

No DOT snipping pape's are req,:reo However/Tnevaporopr ate chain-of-custod> fo'̂ s must be
included with the shipment j \

5.2.4 Transportation / / \ \

There are no DOT restrictions on mode of tra/spAnatitirv. \

5.3 DETERMINATION OF SHIPPING CU/SS|r1CATION PORWAZARDOUS MATERIAL SAMPLES
U V_A

the requirements listed below. |i
5,3,1 Known Substance;

if the substance m the sample s known or can be identified, packag i, nr
to the specific instruct ons for that material (if it is listed) m the DO'
49CFR 172 101 A copy of this table is available from Regional Progrim

Unz and Company have published the following steps to help m 1 ift?
from tne Hazardous Materials Table, 49 CFR 172 101

' LOOK, first for the chemical or technical name o' tie mate' a
Note trial many chemicais have mo'e than one tecr
pe'ch;o'oet"yienc- (not listed ;n 172 'O')isa>soca. ea '.et'acn
U ma/ oe jse'j; to consj't a che^s: 'o- a" poss n:e tec™ ca
you' rrate'ia' is not ! stec b) its tecrn.ea1 na~e tne"

AR:

ark, labe: and snip according
Hazardous Mate'.als Table,

Offices or ZPMO

ing a props' sh.pp ng name

! I
, for example. e)"y aico"o'
r>ica name, fee exa^pe.
oroeth;'er%e(i sic |72 'C-'l
',ar"eiii'r.al.e'.i cat na.e '

. 1

00685 ~"'
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nameTThot listed then
' ——— •* \

3

4

>Look foi
agenen

Look foi
nos F
know tf

\
at
; n;

a (
nal
err

eneric name based on end use. For example, Paint, n o.s or Fireworks, no s If
me based on end use is not listed then . . . . . . .

enenc family name based on end use, for .example, drugs, nos or cosmetics,
y, if your material is not listed by a generic family name but you suspect or
atenai is hazardous because it meets tne aefmition of one or more hazardous

UdSsyOhf'n

5 You will have to go tne tne general hazaro class for a proper shipping na^e
Flammaoie .iquiO, njo s. or 6\dijer, n o s

5.3.2 Unknown Substances—
I i—\ i-"For samples of hazardous 'substances, of unknown content, se>ect the apo-oprate transportation.

category according to tne DOT HazWouS Matena-s Classification (Attachment A), a or onty syste"1
of transpoaation categor.ejs \ \

! I \\The correct shipping clas»*?at on for-rm unknown sample is selected tnroug" a process of
elimination, utilizing Attachment A Unless know'n"o?\demonstratea otnerwse Un'o^g" tie use o'
radiation survey instruments), the samp'e is aons;dtred radioact.ve anc approp'.ate sn.pp.r-g
regulations for "radioactive material" followed./ A \

If radioactive material is eliminated, the sample is\cor\S'derea to contain "PoisonA" mate1.as
(Attachment 3), the next Classification on the list' DOT, defines "Poison A" as extreme') dange-ous
poisonous gases or liquids of such a nature tnat/a very sniali amount of gas, or vapor o' the liquids,
mixed with air is dangerous to life, Most/Poison A materials are gases or compressed gases and
wou d not be found in drum-type contame»Liquid PotspnA would be found dniy m c oseo
containers; however,all samples taken (ram closed drumsVdoi not have to be snipped as Poison A,
which provides for a "worst case" situavon Based upon information a*>avtiD><!, judgment m.st be
made whether a sample from a closed container is a Poison A. ____!

If Poison A is eliminated as a shipment category, the next two dissipations are "flammable" or
"nonflammable" gases Since few gas samples are collected, "(laminalilgliquid'iwould be the next
applicable category. With the elimination of radioactive matena, PtiiasA-ilammable gas, and
nonflammable gas, the sample can be classified as flammable licjuid (or solid) and shipped
accordingly These procedures would also suffice for shipping an) otper samples classified be'ow
flammable liquids in the DOT classification table (Attachment A) Fpr ijamples containing unknown
materials, categories listed below flammable liquids/solids on Attachment A are generally not used
because showing that these materials are not flammable hquidJ~tOr solids) (uq'J'UJi fias"BOT-t
testing, which may be impractical and possibly dangerous at a site. Thus, unless W* u~p e it >.r,â "
10 co"S.st of materials listed as less hazardous than 'lamnaoie 'iqu'd (or solid) on Attach^er. A. •; s
considered a fiammaoie'iquid (or soiid) and snipped as Such ' I

For an> nazaraous mater^a1 sn pren;, u-.'i ze tne snipping cnec> 'St |Av.acr"ner". Ci as a E- ce "e to
ensu-e ;ra'. a: sa^pie-^ana ng red* re™e":saresa'. s'-ec
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presc

PACKAGING AND SHIPPING OF SAMPLES CLASSIFIED AS FLAMMABLE LIQUID (OR SOLID)

"flammable" to a sample does not imply that it is in fact flammable The word
s the class of

prevent

lackagmg according to DOT regulations.

CuivuTet

Collect ssm >ie in the prescribed container with nonmetallic, Teflon-iineo screw cap To
eal age, fill container no more than 90 percent full

eie/ampie laue1 and identification tag and attach securely to sample container

3 Sea; container anc piace .n.2-mvi tn'Ck (or thicker) polyethylene bag one sa^p'e pe- oag
Pos.tion identification tag soViav.t can be read through bag. Seai oag; . i

4 Place sea'ed bag Inside i»»tfl ca/ ano cushion it with enough noncomDustiO:e, absorbent
material (for exapip^verrpjKTi'ite or diatomaceous earth) between tne oottom ana sides'
of tne can and bfeg joptevftfit oreaitage ano absorb leakage Pack one bag oer can use
hps.'.ape, orotrje' positiVe r^eanstonola canlio securely, tightly and permanently Marn

can as indicated ih Paragraph taf Section 5 4 2, below.
i i \ \

5 Place one or morrrretal canrtcr single 1-gallon bottle) into a strong outside conta ner.
sucn as a metal picnic cooler or a DORpproved fiberbdard box Surrojnc cans wtn
noncombustible. absorbent cushion nij materials for staoiiit/ d-ring irar-scori Var«
container as indicated m Paragraph 2 91 Sj(\t:oVi 5 4.2

5.4,2 Marking/Labeling

1. Use abbreviations only where soa£ifi<'d Pla^e ifie following informal,o°, eitner hand-
printed or in laoel form, on the mytal can (or 1-gallon bottle):

• Laboratory name and addre1

• "Flammable Liquid, n.o.s. UN 1993" or "FlammableSol

Not otherwise specified (n.o s) is not used if the flammable liquid
name of the specific material is listed before the category (for example,'ALBUM*. ;'ammable Liquid),
followed by its appropriate UN number found in the DCT ha?arrin:iL Materials table
(49CFR172 101),

2 Place all information on outside shipping container as on t an or bottle), specifically.

• Proper shipping name
• UN or NA numoer
t Proper laoei(s)
• Addressee ana senaer

P'ar.e the lo 'ow."g laoe'S on the ou'.S'de sn P0'ng conta^er "Cafco A -crat', Or v' arc
"F ammabie LIQJ d'' (or "FlammaO'e Soi,d"i "DangerouS V/r-ei Aet' ,aoe sfc.; De
usec ;f tne soi'd "as iot been exoosed to a wet eivroT'e'11. "*&QQ'a\s', SI™D ei' a"o
'""S SiDE .P" or "Tn:5 EN'D L?" s^o.-d a-so oe marked on tne :o= of tne o.tsoe

AR300687 '
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m

5.4.3

container, ano upward-pointing arrows should be placed on all four sides of tne
rnntairier

SnippinfrvPapers

used for

Use abb eviptions only where specified Complete the carrier-provided bill of lading and
sign cer ificption statement (if carrier does not provide, use standard industry form, see
Attachment D) Provide the following information in the order listed (one form may oe

more than one exterior container)

iabie Liquid, n o s UN1993" or "Flammable Solid, n os. UN1325 "

• "Limited Quant tv" lor ".tcKQtv")

» "Cargo Aircr!*-. On'y " ; j
I —— J* Net weight (ifvt)airiety.flkfrne(vol),|ust before or justaher "Fiarnmaole.idu'd, n o s "

or "Flammatje v>'-'&\n\ s," by item, if more than one metal can is ins oe an exter or
container \ \

• "Laboratory farrjpies" (
U-1-.-rf ' i

2. include Chain-of-Custody Record, propefry~eVcj'.ed in outside container

3 "Limited Quantity" of "Flammable /.iqAoAn.o s." is limited to one p
container For "Flammable Solid, n oyy,"/nev. weignt of mner container piu
not exceed one pound; total packag/i wjiignyshV'id not exceed 25 pounas

5.4,4 Transportation

I Transpon unknown nazardous substance sampiis ctassif.ed as flammaple liquids by rented
or common carrier truck, railroa([_a/ express overcigpt paCKage services Do not transport
by any passenger-carrying air transport system, even >f they f.eit earga-oniy aircraft DOT
regulations permit regular airline cargo-only aircraft, but djJLaiUJLSJwitri most suggest
avoiding them Instead, ship by airline carriers that only carry cargo

2. For transport by government-owned vehicle, including
apply. However, procedures described above, with the e
of lading with certification, should still be used

egulations oo not
leiecution of tne b.i

6.0 REFERENCES

U S Department of Transportation, 1983 Hazardous Materials RegutSTbns, 49 CRif \ i \ - \ u

NUS Standard Operating Procedure SA-6 i • Sample iden; 'ication and Cha'n-o*'Cj5tod>
I ii

N>5 Standard Operating Procedure SA-1 2'Sarrpie Preseryat o" , •
i i

N'.SS;a"dard Operat,ng Procedure SF.' 5-Compat s ••!, Testing

EaASCOSevces incorporated R E V - i i c ec'ec-n-ca G. de "e \c tT-7 07. ;a".o'/8 '386
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7,0 RECORDS

Altai)
Altai]
Atta
Atta

jnmentA • ̂t̂ OT Hazardous Material Classification (49 CFR 173 2)
;hmjentB -A DtJTListof Class "A" Poisons (49 CFR 172.101)
hrrjentC • ] Hazardous Materials Shipping Checklist
hrnentD Standard Industry Certification Form
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ATTACHMENT A

~N)OT HAZARDOUS MATERIAL CLASSIFICATION (49 CFR 173,2)

Radioact ve material (except a limited quantity)
Poiso i

Imable gas
nnammabif

5 FlammaoiehqLiidj

6 Oxidize1
7 FlammaoleSo1
8 Corros ve mat'
9. Poison B

10 Corrosive matenai (solid)

11. Irritating materia
/' /̂  \12. Combustiole liquid (m containers nav.nn kapBCit.es exceeding 110 ga.ions |4'6 M

13 ORM-B

14 ORM-A

15 Combustible liquid (m contame/s having capa^'t^s of 110 gallons (4'6 liters! or less)

16 ORM'E

J

J
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ATTACHMENT B

DOT LIST OF CLASS "A" POISON (49 CFR 172,101)

Material

Afsiny
Bromoacetone "^
Chioropicrmian|: metnyicYilof|'Oe muture

Chloropicrm andi nen'laXmafaie.noniiquefieo
compressed iasmuture^X
Cyanogen crjlor|de \ \

Cyanogen gis I \ \
Gasioentificiirttenset ^ — '•
Gelatin dynamite (H E Germame) / \
Grenade (with Poison "A" gas cna/ge/\ \
Hexaetnyl tetraphosphate/comp/ess^d gas fixture
Hydrocyanic (prussic) acid soluyon/ \ \
Hydrocyanic acid, liquefied j f ———— ̂ \
Insecticide (liquefied) gas co/ita/nmg Poison\'A\or
Poison "B" material
Methyldichloroarsme

Nitric oxide
Nitrogen peroxide
Nitrogen tetroxide
Nitrogen dioxide, liquid
Parath on/compressed gas mixture
cnosgene (d pnosgene)

Physical State ai
Standard

Temperature

Gas
Liquid

Gas

Gas

Gasi>!3 I'd

Gas
Gas
....
....

Gas
Liquid

Gas

Gas

L,pa ——
Gis
Gp ___ .!

Gis
Gas
•ess | —
Liquid

i

AR30069I
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ATTACHMENT C
_____ HAZARDOUS MATERIALS SHIPPING CHECKLIST

GiNG

0 eck DOT ' 72. 500 table for appropriate type of package for hazardous substance
0 ecu for co -Ha ner integrity, especially the closure.
0 cck for s/ffic ent absorbent material m package
CrBTirfoTsaiTjjj e tags and log sheets for each sample, and chain. of-custody record
—————— 1 ——————— -v

SHIPPING PAPERS ^ \

1 Check that entries co v,a*«~r«fppr/'ed DOT aBoreviations .,
2 Check that entrie1, ar iinianiisri^-'
3 Check that hazardous mate\a \fintnes are specially marked to differentiate tnerr froTi any

nonnazaraous mater aislbe'ng\ier\t using same shipping paper
4 Be careful an hazardous (ilasses'sreyiown for multiclass materials
5 Check total amounts by Weight, quantity, or other measures used
6 Check that any iimitrti'q'ijaniity exemptions are so designated on the sh pp;ng paoe'
7 Offer drive' proper placards for transporting ven.c'e
8 Check that certification is signed by shipper/ \
9 Make certain driver Signs for shipment / A \

RCRA MANIFEST / / \ \

1 Check that approved state/federal macdfesu are orepa\ed
2 Check that transporter nas the following: valid \P\ identification numoe1. valid d^ve1 s

license, valid vehicle registration, insurance protection! and proper DOT labe'S *or materials
be ng shipped —————— ;

3 '"hfî t thai rtodmat.nn artrlrluc ic rnrrprT

4 Check that driver knows where shipment is going.
5. Check that the driver is aware of emergency procedures for sp Us md acc'dents
6. Make certa n driver signs for shipment 'i
7 Make certa n one copy of executed manifest and shipping doc jm IP- s rfniheo by shipper

i
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ATTACHMENT D

"X STANDARD INDUSTRY CERTIFICATION FORM
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1.0 PURPOSE

This procedure describes the process for keeping a site logbook.

2.0 SCOPE

The site logbook is a controlled ddcument which records ar major on-site activities during a
Remedial investigation/Feasibility Study. At a minimum, the following activities/events should be
recorded m the site logbook:

Arrival/depar.ure of site visitors
Arrival/departure of equipment
Sample pickup (cham-of-custody form numbers, earner, time)
Sampling activities/sample logsneet numbers
Start or completion of borenole/trench/monitoring well installation or sampling activities
Health ano Safety issues

The site logbook is initiated at the start of the first on-site activity (eg., initial reconnaissance
survey) Entries are made for every day that on-site activities taw piace whicn involve Ri/FS
contractor personnel. One current site logbook is maintained per sue.

The site logoook becomes part of the permanent sue file maintained in the Si contractor's c;;ce.
Because information contained in the site logoook may be admitted as evidence •" cost recovery or
other legal proceedings, it is critical that this document be properly maintained

3,0 DEFINITIONS

Site Logbook • The logbook is a bound noteoook with consecutively numbered pages tnat cannot be
removed upon entry of data, the logbook requires signature by the respons.bie S'te leader (see
Sections!)

4,0 RESPONSIBILITIES

The site logbook is issued by the Regional Manager (or his designee) to tne Site Manager for the
duration of the proiect. The Site Manager releases the site logboois to the Fieia Operations Leader
or other person responsible for the direction of on-site activities (e.g., Reconnaissance Survey Team
Leader, Sampling Team Leader). It i the responsibility of this person (or his designee) to keep the
sue logbook current while in his possession, and return it to the Site Manager or turn it over to
another field team. Following the completion of all fieldwork, the site logoook is returned to the
Site Manager for inclusion m the permanent site files,

5.0 PROCEDURES

5.1 GENERAL

The cover of each site logbook contains tne following information:

t Project Name and EPA Work Assignment Numoer
» NuS Project Number
t Ri/FS Contractor and Site Manager's \arne
• Sequential Book Number

AR300695___
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• Start Date
• End Date

'"""' SA-6.3 "5e 3 Of 4

""''" '"'"'"'"''V.iyaB

Daily entries into the logbook may contain a variety cf information. At the beginning of each day
the following information must be recorded:

Date
Start time
Weather
All field personnel present
Any visitors present

During the day, a summary of all site activities and level of personal protection should be recorded »
the logbooK. The information need not
sample logbook, Site Geologist's notebook

duplicate tnat recorded m other fieid noteoooks (e.g.
Health and Safety Officer's notebook, etc.), out should

summarize the contents of these other noteoooks ano refer to the page locations m tnese noteoooks
for detailed information An example of a s te logoook page is shown m Attachment A. .»

The sample logsheet for each sample collected (see Procedure SA-6.6) must be referenced if
measurements are made at any location, the measurements and equipment used rust e'tr.er se
recorded in the site logbook or reference must be made to the notebook and page numoer(s) or
which they are recorded (see Attachment A

All entries should be made in black pen. No erasures are permitted, if an incorrect entry s maoe, tne
data should be crossed out with a single str ke mark, and initialed and dated At '."e comrj^et on of
entries by any individual, the logoook must be signed it must also be signed oy t^e :'e:c Operations
Leader or responsible site leader at the end of each day.

5,2 PHOTOGRAPHS

When movies, slides, or photographs are taken of a site or any monitoring location, tney are
numbered to correspond to logbook entries. Trie name of the pnotograoner, date time, s.te
location sue description, and weather conditions are entered m the logbook as tne onotograons are
taken A series entry may be used for rapid-seduence photographs. The onotograoner s not
required to record the aperture settings and shutter speeds for photographs tane^ whin ;ne
normal automatic exposure range. However, special lenses, films, filters, ano other image'
enhancement techniques must be noted m the logbook, if possible, such techniques should oe
avoided since they can adversely affect the admissibiluy of photographs as evidence Chain-o*'
custody procedures depend upon the subject matter, type of film, and the processing t req.ires
Film used for aerial, photography, confidential information, or criminal mvest.gaton require
chain-of-custody procedures. Adequate logbook notation ano receipts may be used to account 'or
routine film processing. Once processed, the slides of photographic prints shall be serially numbered
and labeled according to the logbook descriptions.

6.0 REFERENCES

Ebasco Services incorporated; REM in Fieid Technical Guideline No 1303. Octooer3C '987

7,0 RECORDS

Attachment A • Typical Site uogbooK Entry

AR300696
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ATTACHMENT A
TYPICAL SITE LOGBOOK ENTRY

START TIME: __________ DATE:

SITE LEADER:
PERSONNEL:

NUS DRILLER EPA

WEATHER: Clear, 68'F, 2-5 mph wind from SE

ACTIVITIES:
I, Steam jenney and fire hoses were set up.

2. Drilling activities at well ___ resumes. Rig geologist was
See Geologist's Noteoook, No, I, page29-30, for details of drilling activity Sampie
No. 123-21-54 collected; see sample logbook, page 42. Drilling activities completed at 11:50
and a 4 inch stainless steel well installed. See Geologist's Notebook, No '. page 31, and wen
construction details for well _____.

3. Drilling ng No. 2 steam-cleaned at decontamination pit. Then set up at location of
well_______

4. Well _____ drilled. Rig geologist was ___ See
Geologist's Notebook, No 2, page___ for details of arming activities Sampie
numbers 123-22-51, 123-22-52, and 123-22-53 cdllected; see sample logbook, pages43, 44,
ano 45.

5. well _____ was developed Seven 55-gallon drums were filled in tne flushing stage T"e
well was then pumped using the pitcher pump for 1 hour. At the ena o' tne nour, wa;er
pumped from well was "sand free "

6. EPA remedial project manger arrives on-site at 14:25 hours.

7 Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck sei up over
test pit ___._____.

8 Test pit_______ dug with cuttings placed in dump truck R.g geologist was
_____________. See Geologist's Notebook, No I, page 32, for details of test

pit activities. Test pit subsequently filled. No samples taken for chemical analysis Due to
shallow groundwater table, filling m of test pit ___ resulted in a very soft and wei area A
mound was developed and the area roped off

9 Express earner picked up samples (see Sample Logbook, pages 42 ;"fougn45) at '7 5Cno./s
Site activit'es terminated at 18.22 no-rs. All personnel offsite. gate ̂

F:eia Operations-ead«r
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1,0 PURPOSE

This
com
assii
sam|

Thes

pro
UCl
nm
m

! r<

*

——— ->
cedure de
of RerrTl

snts are r
!, sample

:orts serv

s&
did
ot
ust

!se

Tomauitat
~fieI3"wor)r

bes the periodic field reports which are required to oe filled out during tne
Investigation (RI) field studies. These reports on the progress of field

;o be confused with the forms associated with boring and well mstallatidn,
ady and equipment maintenance described in Procedure SA-6.4.

/eral purposes:

i a written record of major events/accomplishments/problems related to the

• To allow ongoing rcnciumng of the actual progress of field tasks in comparison to me
planned schedule, ana to ailovv iiYnely corrective action (if required)

• To inform Sue Wana^ToTproaress/accompiishments for inclusion in "he Montniy Project
Tracking System

2,0 SCOPE

The reports aescnbed herdm are to be\us\d during deid mvestgiations, but do not replace or take
precedence over project-spec''^ or suocontractor^ecifiC required repor-.s. Additional
may particularly be required atenforcemenweaa;4ites\

3.0 GLOSSARY

None

4.0 RESPONSIBILITIES

Field Operations Leaoer • responsible for ak'sufing that th« appropriate reports are co™Dieteo
required time-frame Responsibilities fot-ilhng out 'nduu&jai reports are 'oent.f eo within the
description of the reports (see below). ~

5.0 PROCEDURES

5.1 PROGRAM DESIGN

The primary means of recording onsite activities is the site logbook
•'ibid logbooks (e.g 'geologists notebook, health and safety offic

(see Procedure SA-6 3) and other
| logbook, sample logbooks)

Hovcver, these logbooks and notebooks usually contain extreme y detailed information wh.ch is
required for data interpretation or documentation, but not for UeCkipg and reporting of progress
Furthermore, the field idgoooks remain onsite for extended periods of tim^ and are thus not
accessible for review by project management. The reports described m this guiderrrar*. irrwsr̂ e,
simplified summaries of the logbooks, which are designed to provide only the information needed
by project management to «eeo informed of the progress of field activities j |

: I

AR300699



S.o.e::
FIELD REPORTS

SA-6.5

'en or g

i4Se 3o'7

•"«-. .*̂ :e oi/o |/88

DAILY ACTIVITIES REPORT

5.2.1

The
repo
othe
thev

5.2.2

It IS
ackn

3ai
1 i
1 re
for

he

y Actives ljePon documents the activities and progress for each day's ''eld work. This
filled ou

lated acti
; perform

Responsi

responslb
taa,no-HT

on a daily basis whenever there are drilling, test pitting, well construction, or
itie's occurring which involve subcontractor personnel. These sheets summarize
d and form the basis of payment to subcontractors, (see Attachment A).

lililies

li>y of the ng geologist to complete the report and obtain the driller's signature
it tne tirfifrs-â d auactities of material entered are rnrrerT

5.2.3 Submittal and Approval

At the end of the shift, th< ng-geemgist s/bmits the Daily Activities Report to tne neio Operations
Leader (FOL) for review ana fong. _H-re Daily Activities Report is not a formal report and thus'
requires no further appro 'a! Tn«" rViorts are retained by the FOL for use m preparing the site
logbook and weekly Field! urrjmaneY and are submitted to the Sue Manager Weekly aiong witn the
WeeKly Field Summary

5,3 WEEKLY FIELD SUMMARY

5.3.1

The Weekly Field Summary >s an abs'/act of /he/Si\e logoook, summarizing tne major acvvives
onsite for a particular wee« (Sunday through/Sa^ura«y)\ \\ snould be organized on a day-oyflay
basis, ana contain tne foilowing nformation ata/pinim\jm\(iee Attachment 3).*-, F-\

Date (week ending)
Personnel onsite (contractor, sultfljitractors, visi
Weatner conaitions encounterea during tne ween
Site activities
Number and type of samples collected (including C.O.C. form numoers)
Issues impacting progress of the project.

5,3,2 Responsibilities

The Field Operations Leader or responsible individual onsite if no
leader, sampling team leader) is responsible for completing the We
each week of ongoing site activity, or at the completion of an activi
place during that week)

5,3,3 Submittal and Approval

thfe FOL (e g , geophysics team
kly Field Summary at the end of
.yjjf no furtneracuviiy will tat>e

r
Tne summary, along W'th Daily At: v.ties Reports, Health & Safety Officer's Reports, ar)d aj^y otnef
documentation, must be de *ered or sent to the Site Manager at the end of eac" wee1* '

AR300700
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WEEKLY FIELD SUMMARY REPORT

Site Activities;;

Personnel_
Onsite

Weather;__________ Ons£te\

Site Activities:_____

U \
TUESDAY
Date :_________ Personnel_
Weather:_________ Onsite

Site Activities:_____ ___

MONDAY
D»te •
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———— J )
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THURSDAY

Date :
Waather:
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\ \ Personnel
\ \ Onsite
\\

Site Activities: /—\ j

T7\ \
YY

FRIDAY /
/ J *Date :_________ / Personnel^

Weather:_________ Onsite

Site Activities: :

| ————

SATURDAY
Date :_________ Personnel_
Weather:____ Onsite
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Tne Weekly Field Summary is an internal informational document ana is not suD|ect to proiect
management review or approval.

6,0

Ebas

Ebas

Ebas

Ebas

:o Services Incorporated; REM III Field Technical Guideline No. 13,02. October 30,1987.

:o5 ervices Incorporated; REM ill Field Technical Guideline No, 2.06. June 2,1986.

ervices Incorporated; REM III Field Technical Guideline No. 13.03. October 30,1987.

rTncofporated; REM III Field Technical Guideline No. 13,01. Octooer29,1987

7,0 RECORDS

Attachment A- Rig Shih Report
Attachment B- Weekly Fiel a Siimmary'fleRo'rt 12 pages)
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MANAGEMENT OF SAMPLING AND
PREPARATION OF REQUIRED FORMS

1,0 PURPOSE

The purpose of this procedure is to descn
shipments to the EPA Contract Laboratory P

2,0 SCOPE

This procedure applies to all NUS staff inv
Plan (FSAP), and personnel involved in R
chemical analysis,

3,0 GLOSSARY

Authorized Reouestor (AR). The EPA cor
through which CLP's analytical serviCDS mus

Contract Laboratory Program (CLP)- A sys
services ano support for EPA's Superfund f
rigorous QA/QC and documentation proce
enforcement proceedings.

Deputy Project Officer (DPQ)- Appointed
EPA's RPO has partial responsibility for mo
region. Additional duties currently mcluc
laboratory site evaluations.

Environmental Monitorma and Support La

%"™' SA-6,6 "se 3 of 28

3ev 1,01 :"(»c: .e 3a'e
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be the method used m planning and managing sample
rogram (CLP).

olved in preparation of the Field Sampling and Analysis
field work, volving collection of samples for off-site

tact person(s) m the Regional Sample Control Center
be accessed,

,»
tern of contractor-run laboratories providing analytical
rogram. Data produced from this program is suoject to
dures to ensure its admissibihty as evidence in any EPA

by the EPA Regional Administrator for eacn regio", tne
utoring the laboratory contractors actually located n tne
e resolution of prooiems in laooratory ooerat.ons ano

ooratorv/Las Veaas (EMSULV1 and Mat.ona1 Enforcement
investigations Center (NE'C) • Although all hign-hazaro samples were sent to this EPA moratory for
preparation before entering the CLP, this is no longer done. Hign-hazard samples now ente' CLP
directly througn Special Analytical Services ISAS) Current responsiDilities of EMSU'LV ano NEiC
include methods development, QA, and automated data transfer

Laboratory Services Manager (LSM)- The ARCS III PMO Manager responsible 'or an ARCS,"
laooratory analytical services, including ARCS HI subcontractor laooratones and suomission of
samples to CLP.

National Enforcement invalidations Center (NEIC)- The EPA unit responsible for developing
guidance and providing technical assistance to EPA enforcement efforts.

RAS Sample- A quantity of soil, water, sediment, vapor, or other media taken from the field at a
single point at a single time and submitted for a set of Routine analytical Serv ce (RAS) analyses One
sample collected and submitted for both organic and inorganic analysis would oe counted as two
RAS samples.

Reaional Laboratory Services Coordinator (RLSC) • The REM III person responsiole 'or coordination of
ARCS ill Laooratory analytical services m a single region The RuSC is in genera: tne Singie poi^t o1'
contact for the EPA Regional Sampie Control Center (RSCC) The RLSC will usually oe an employee of
the lead f,rm for that region, but /vili coordinate laooratory services for an sites n ;ne reg<or>
regardless of wnicn ARCS ill tea"! rnemoer Vrr 15 performing s.te work

Reqion.ii Samoie Cont-oi Center IflSCO • The EPA regional offices wn.cp se've ai tne ce^'.-ai co^tac1.
witn tre C.P for eacr region Tne RSCC coordinates tne leve1 o' regiona samo1 ng activ.ies to

———————— AR90Q7Q7 ———
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correspond with monthly allocations of CLP capacity, places all requests for CLP analyses, coordinates
sampling and sample shipment, and resolves any problems that may arise concerning the samples

Repository Authorized Requestor (RAR) • The ARCS III personnel (one for each region) recognized by
the Sample Management Office (SMO), through whom all requests for sample containers must be
forwarded to the CLP Sample Bottle Repository, The RAR is usually the Regional Laboratory Services
Coordinator (RLSC),

Routine Analytical Services (RAS) • Offered through CLP, for the determination of common organic
and inorganic parameters and dioxin The nature of these services is specified in contracts with each
laboratory. For a detailed description of these services, see the "User's Guide to the Contract
Laboratory Program" (Reference 1 of this guideline).

Sampk Bottle Repository • A contractor-operated, centralized source for the most commoniy.useo
sizes of pre-cieaned and QC-tested sampling containers for CLP samples.

«
Sample Management Office (SMO) • The contractor-operated office through whicn CLP receives
analytical requests from the regions. Duties of SMO include sample scheduling and tracking, Special
Analytical Services (SAS) subcontracting, laboratory invoice processing, maintenance o' CLP records
and management reoortmg, and NPO (National Program Office at EPA Headquarte'S) management
and administrative support.

Special Analytical Services (SAS) • Analyses requiring special protocols or handling (e g , hign.hazard,
non-routine parameters, ennanced detection limits) are available through tms opt on individual
contracts for these services are solicited, awarded and administered by SMO ;or a Description of
thcss services, see Reference 1 of this guideline.

Traffic Report (TR) • Documentation used to track CLP samples from the fielo to tne aooratory
Three separate versions exists for inorganic, organic and high hazard samples (see Attachment A)
One traffic report is used per sample.

4.0 RESPONSIBILITIES

Site Manager (SM) • responsible for thorough understanding of the CLP ( or ron-C.P) reguirernerni
and incorporation of these requirements into the F5AP and proiect schedule. The SM retains overaii
responsibility for the success of the sampling and analysis and serves as the prime interface with E5A
staff, although certain aspects of sampling (e.g., preparation for sampling and shipment.
coordination with RSCC) may be delegated to other proiect personnel (e.g., Regional Laboratory
Services Coordinator and Field Operations Leader).

With regard to sampling, the SM's specific responsibilities include;

• Preparation of EPA-approved FSAP (including QA/QC protocols ano SAS analytical
protocols) for CLP analysis;

» Coordination with RAR to order sample containers

• For non-C.° analysis, coordination witn the PMO Laboratory 5erv ces Va^age- i.SVl
tnrough tne Regional Laooratory Services Coordinator (RLSC) to ide"',!', tne aoorsto-,
and anaiyt.cai protocols, ana management of tne non-CLP Laooratory's suocon'.rac.

AR300708
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• Obtaining required EPA and NUS document forms, site logbook and sample logoook;

• Assigning and preparing the sampling team.

Field Operations Leader (FQL) • responsible for thorough understanding of CLP (or non-CLP)
requirements and retains overall responsibility for the correct collection, bottling, documentation,
preservation, and shipment of samples to the analytical laboratories, including notification of RSCC
and SMO of sample shipment. Some of these responsibilities may be delegated to a sampling
technician.

Field Sampling Technicians • responsible for correctly collecting samples, filling out the required
sample documentation, traffic reports and cnam-of-custody forms and following the directions of
the Fieid Sampling and Analysis Plan, relevant NUS Procedures, and the FOL regarding sample
collection, preservation, and shipment methods,

EPA Remedial Proiect Manager (RPM) • The designated EPA representative for the work assignment,
the RPM is responsio'e for EPA's activity m all phases of the assignment. With regard to sampling,
the RPM is responsible for:

• Assisting with regard to sue entry;
• Contacts with the state agencies and responsible par.ies m the local community,
• Providing sample documentation forms (e.g., cham-of-custody, seals, tags), and
• Approval of plans, subcontracts, and reports; data validation ano data entry.

5.0 PROCEDURES

5.1 OVERVIEW

Sampling and analysis, as conducted m accordance with EPA and NUS procedures .mo requirements,
are extremely complex operations, From 6 to 12agencies, organizations, or offices are 'nvoivea n
the overall program, and each has its own procedures and requirements There are at 'east e>gn;
separate and distinct administrative and management activities needed to estapi.sn a sampi^ng a"d
analysis program These are:

I Planning
2 Logistics
3 Subcontracting
4 Site activities, including sampling, drilling, surveying, test pa excavation, bor ng etc
5 Packaging and shipping, including documentation
6 Analysis
7 Data Validation
8 Reporting

Activities 1 and 2 should be covered in detail in the FSAP and are the responsibly o' tne SM. FOL.
and other staff assigned to the propel. Activity 3 should be initiated Dy the SM. tnrough ;ne N-5
Contracting Officer at PMO, during the Rl/FS initial Tasks ana Activities

Activit.es A and 5 are field activities to be conducted ay tne NUS field personne1 Act cty 6 "iay oe
conoucteo Dy CL? (not inc'uding field analysis, wnicn wii be conducted oy 'ec pe'son^e1). arc
Activity 7 may be conducted By various branches of EPA (see Attacnme1". J) ^a1 / Ac;,', ty 8 s ;-e
responi 0. ity of tne NuS contractor for that worn assignment

AR300709
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Frequent communications with the offices and organizations involved are necessary to maintain
effective coordination. Throughout the entire operation, quality assurance and quality control
requirements must be satisfied in accordance with the Quality Assurance Program Plan. Extensive
documentation is needed to assure adequate management tracking of samples through the complex
system and to maintain a chain-of-custody record for litigation purposes. Attachment A presents a
summary of the timing of activities for scheduling CLP samples,

5,1,1 Sampling Equipment

Proper and sufficient sampling equipment is a basic necessity for a successful sampling effort.
Attachment I contains an equipment checklist which should be used by the SM or FOL when
preparing for a sampling program. To avoid delays m the sampling programs, it is m tne interest of
the SM to provide this equipment request with sufficient advance notice (usually 2 to 3 weeks
minimum).

Additionally, if Special Analytical Services (SAS) are requested, the FSAP must include specific
methods and protocols required for these analyses. These protocols must be approved by EPA
before requesting SAS from SMO.

5,2 PUNNING FOR SAMPLING ACTIVITIES

Planning for work assignment! involving the collection of samples to be submitted for C.P analyses
consists of several major steps:

• Develop Field Operations Plan;
• Schedule CLP Analysis;
• Obtain CLP Sample Bottles;
• Obtain Sample Shipping Coolers.

The NUS Site Manager (SM) must communicate reguiarly with tne EPA Remedial 'roiect Manage-
(RPM) to ensure that site planning activities progress ,n a smooth and timely fasnion, tn'ougr eacp
of tne major steps listed above, in addition, the Regional Laboratory Services Coordinator
must communicate regularly with the EPA Regional Samole Control Center (R5CC) to ensur
approval and coordination of tne sampling effort. Responsioilities in each uep are diSCussec m ;ur"

5,2.1 Field Sampling and Analysis Plan

The Field Sampling Analysis Plan (FSAP) is the maior document outlining ail planned sampl^g
activities for a RI/F5, including elements of site-specific quality assurance "or non.Ri/FS wo-«
assignments which nevertheless involve field work and analysis of samples (eg., PA.SI, oversign;
confirmational sampling for enforcement cases), an equivalent task specific FSAP wii' oe developed

The FSAP must be approved by EPA before CLP sample scheduling procedures can oe nitiated >e
FSAP must therefore be prepared by the NUS Site Manager (SM) and submitted to ;ne EPA Rerrec a
Proiect Manager (RPM) at least one month prior to the date that samples will be s.O"''.'.eB <Q' C-a
analysis. Additionally, if Special Analytical Services (SAS) and analysis.are requester re -"SAP rr.s1.
include specific methods and protocols required for these analyses Requirements ;o- S-S sr.Ou.o se
defined >n consultation witn chemists, engineers and risk assessment perso--e a-.1 "g -e
development as Data Quality Oojectives(DQO's) 'or'nciuSionin tne Work Plan fo- t-es '.i

Reauirer"enti 'or not tying EpA of sampling reduire^enti ano gaining appro,a1 y '"i :5A5 ,y,
among EPA Reg ons The requirements of EPA Region ui are Outlined oeiovv p O n fj •; in
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• Region ill: Region III requires that the SM prepare and submit duplicate copies of the FSAP
one month m advance of planned sampling fnr CLP analysis. One copy must be sent to the
ROM and another copy sent to the RSCC at the Central Regional Laboratory in Annapolis,
MD, Following RPM and RSCC review and approval of the FSAP, the SM is authorized to
schedule samples for CLP analysis through the RSCC. Because of some past difficulties m
obtaining CLP capacity for high concentration (drum) samples, Region ill requires
3-4 weeks notice in order to schedule these types of samples for CLP analysis.

5,2.2 General Steps in Scheduling CLP Analyses

Following EPA approval of the Field Sampling and Analysis Plan, the SM or Field Ooerations Leader
(FOL) is auihonzeo to contact tne Regional Laboratory Services Coordinator (RLSC), who m turn
contacts the EPA Regional Sample Control Center (RSCC) to schedule samples for CLP analysis. The
precise information required by the RSCC in order to schedule sample analyses is discussed m
Section 5.2 and on pages 52-62 of the CLP User's Guide (Reference 1 of this Guideline). However, tne
general steps in initiating this process include:

t SM (or FOL) contacts RLSC '.o submit request to RSCC for specific CLP analytical support at
least one week prior to sampling dates. The SM should also request CLP and evidence
documentation forms from the RSCC, e.g., Traffic Reports, Cham-of-Custody forms,
evidence seals, and sampie tags.

• RSCC requests Samole Management Offce (SMO) to schedule sampies for CLP analysis,
informing SMO of tne sampling requirements identified oy the RLSC.

• Initiation of SMO sample scheduling activities with CLP laboratories

• SMO calls RSCC confirming sample scheduling with CLP laboratories.

• RSCC calls RLSC with information on sample scheduling.

When tnere is sufficient CLP capacity, this scheduling process usually takes one to three days to
complete. If there is a shortage of CLP capacity, sample scheduling can take up to one week W"ere
CLP capacity is limited, the RSCC may allocate available capacity to another project with a higner
regional priority.

One CLP laboratory assignments have been made, it is important to notify the RSCC immediately of
any changes in the sampling plan or schedule. If postponements or cancellations m sampling
activities are necessary, tnis too must be communicated to the RSCC or RPM When possible, tne
RLSC should have a replacement sampling activity to substitute for tne postponed or canceled
activity to ensure that the assigned CLP capacity is used.

5,2,3 Obtaining CLP Sample Bottles

The CLP Sample Bottle Repository program may be used by any organization scheduling sa^pies
tnrougn tne CLP, and is commonly accessed by regional and NuS contractor cheats One staf
memoer from eacn region, usually the RLSC, is designated by SMO f s a Repos-wy Autnor zee
Reouestor (RAR) ano only tnese 'ndividuais may place oottie orders through tne program js^g a
Sampie Bottle Repository De''vefy Order (Attachment C) Once oes,gnated, tne RAR oroers oo;; ei
direct'y from tne Reoos.tory Because the Repository can respond1 only to orders Sjor.ttea oy a"
SMO-oes.gnated RAR. NuS reg onai sta" must contact SMO to request any changes .r 1A'
aes.grW Cu ' '
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CLP clients may obtain nine types of bottles for use m sampling activities. The Sample Bottle
Repository Program provides bottles in numbered lots, packing m protective cardboard containers,
that are pre-cleaned and QC-tested to ensure no contamination exists that may affect sample data
results. The identification number of the bottle lot used for each sample should be written on the
Traffic Report or other sample document form (o.g,, Dioxin Shipment Record, Packing List- see
Section 5.3),

There are three types of bottle orders; Routine (ten or more working days lead time for delivery),
Fast-turnaround (more than three days, but less than ten days lead time for delivery). Should it be
necessary to cancel an order, contact the Repository either directly or through the RAR, by
telephone. Follow up with a cancellation memo to tne repository (see CLP User's Guide, Reference i
of thi'. guideline) with a copy to the work assignment file.

Some comr ->n problems which have been experienced with the bottle repository program include:

• Bottles shipped directly to sampling locations occasionally arrive at local hotels or agencies
before sampling crews. Consequently, these bottles are sometimes stored improperly,
broken or lost, Shipping the bottles to the nearest Federal Express or other earner's office,
marked "For Pick-Up" will avoid these problems. Alternatively, the Potties may be
shipped directly to the contractor's office, laPoratory, or other field sampling staging
location

• Bottle types are prepared specifically for the type of analyses specified m tne CLP user's
Guide (Reference 1 of this guideline). Use tne correct bottle for the parameter of nteres:

5.2.4 Obtaining Sample Shipping Coolers

The CLP does not provide sample shipping coolers. It is therefore the responsibility of tne SW to
obtain the required number of coolers through his/her firm prior to sampling activities

All shipping coolers should have clearly visible return address labels on the outside Shipoing coolers
that are laoeied in this manner will be returned to tne sampler by the CLP laooratory usually wtn'p
14 days following laboratory sample receipt. NuS staff snoulo be sure that the return address :aoei ,s
distinct from, and not ooscured by, other shipping labels.

5,3 CLP SAMPLE SCHEDULING AND COLLECTION

The two keys to using the CLP successfully are first, rapid and effective communication among the
sampler. RSCC, and SMO, particularly when changes in the sampling plan are necessary, and, second,
accurate completion and routing of all required documentation. The appropriate steps m sample
scheduling are collection under tne CLP's RAS and SAS programs are summarized oelow For more
complete information on these activities, consult the CLP User's Guide (Reference i of this guideline)

5.3.1 Routine Analytical Services (RAS)

To initiate a RAS request, a SM must request the RLSC to contact the RSCC who wu. " turn contact
the SMO Dy telephone wan a description of ;he analytical requirements it is tne respo"s o ty of ;ne
SM to maintain a working knowledge of RAS protocols and analytical services *ne anai,;ca
protocols descnped m t h e C L P user's Guide (Re'erence 1 ) contain speci'ic I " <
types su.tec to RAS analysis, target ana ytes, detection limits, and other i.nforrj
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The RSCC will require the following information from the SM:

Name(s), firm name, and telephone number(s) of sampling personnel,
Name and location of the site to be sampled.
Number of samples and matrix of each sample to be collected.
Type of analyses required for each sample; i.e., inorganic, organic, dioxm.
Cyanide analysis requirement (inorganics only).
Scheduled sample collection and shipment dates.
Nature of sampling event (i.e., investigation, monitoring, enforcement, remedial
construction),

• Other pertinent information which may affect sample scheduling or shipment (i e,
potential delays due to sue access, weatner conditions, or drilling or sampling equipment
difficulties).

Once the RAS laboratory arrangements have been made, the SMO will con'irr" the deid
investigation plans with the RSCC and identify the laboratories to which the samples wn oe sent
The RSCC will, m turn, pass this information back to the RLSC,

For a more delated description of how to request RAS, see pp. 52-54 of the CL.5 user's Guide
(Reference 1).

5.3.2 Special Analytical Services (SAS)

Analytical services other than those specified in the RAS analytical protocols may oe oota -ed oy
requesting Special Analytical Services (SAS). Examples of SAS needs mciucie CUICK ;jr"arou"o.
multiphase, or non-RAS protocol analyses. Although the RSCC will assist m identifying aooroor ate
SAS protocols, it is the responsibility of the SM and project chemist to select and provide ;o ;ne
laboratory the applicable analytical protocols to be used. These protocols must a:so oe ncl.aed m
the Field Sampling and Analysis Plan (FSAP) for review by ESD before SAS can be requested The iead
time requirement for requesting SAS samples may be lengthened on the basis of the ava aail.ty and
familiarity of these protocols. In addition to the information required for RAS, tne RSCC WM -eq.ire
the following information from the RLSC for SAS;

• Specific analyses required, appropriate analytical protocols and required aetecvon limits
• Matrix spike and duplicate frequency
• Justification of fast turnaround request, if applicable.
• RI/FS contractor contact person for immediate problem resolution, usually ;ne U5C or ;ne

lead environmental chemist assigned to the project,

Once the RSCC requests SAS by telephone, SMO will initiate SAS subcontracting procedures and
assign a sequential SAS number for each sampling activity. If the request is made concurrently with a
RAS request, SMO will also issue a Case Number. The RSCC will record both of these numbers (•'
applicable) and use them to reference the samples. Tne RLSC must complete a SAS Client Request
Form (see Attachment D) and submit it to the RSCC prior to sample scheduling for clarification and
confirmation purposes

Following is a brief summary of SAS procedures. SMs may request assistance from t"e RLSC or ;ne
LSM in cnoosmg appropriate SAS protocols For a more detared description of now ;o rea.es; SAS
seepp 55-59, of the CL3 user's Guide (Reference 1)
5,3.3 High Hazard Analyses

AR3007I3
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The steps in scheduling analytical services for high hazard samples are similar to those described
above for SAS. High concentration samples require SAS, not RAS analysis. For a description of this
option, see pp 59-61 of the CLP User's Guide (Reference 1).

Note; Samples no longer travel to EPA EMSL/LV or NEIC for preparation; high hazard samples
are now being handled directly by CLP laboratories.

5,3.4 Weekend Shipments

Occasionally, it will be necessary to ship samples on Friday afternoon or evening, if this is the case,
the sampler must notify the RSCC and SMO at the latest by 3:00 p.m. eastern standard time, Friday

5,3,5 Changes in Sampling Plans

Sometimes, due to unforeseen circumstances, it will be necessary to change the sampling plan. This
may entail changes in 'ihe number of samples, sample matrix, shipment date, or other items The
sampler must notify the RSCC of any changes. Do not ship any samples that differ from tnose
described in the sampling plan without authorization of the RSCC.

5,3.6 Sample Collection, Preservation, and Holding Times

Detailed guidance on approved sampling procedures may be obtained by consulting otner Standard
Operating Procedures.

Samples requiring preservatives should be identified and the necessary tecnaaues to maintain
sample duality should be described >n tne FSAP. Common preservation techniques r"ay .nclude tne
addition of acids or other materials to the sample container, or refrigeration of the sarroie
Refrigerated samples require special packaging (see Section 5.5.1 below).

Regardless of the method of preservation used (if any), strict adherence to holding ;.rpes i necessary
Molding times represent the maximum amount of time that a preserved sampie may oe P.eid 'ror
the t'me of sampling until extraction or analysis without compromising tne validity o' ;ne ana'ytica:
results Maximum noiding times at the laboratories are specified in the CLP laooratones scopes-of-
work. The difference between those times and the total maximum holding times is tne time allowed
for shipment to the laboratory. If the laboratory receives a sample with less man the allowaole
laboratory holding time remaining, the laboratory is not contractually liable for analys.i within the
holding time (although the laboratories will try to meet the maximum holding tunes) in genera!,
the following shipping frequencies should be followed:

• Samples requiring organics analysis should be shipped the same day collected, or on the
following day.

• Samples lor inorganic analysis may be held until the shipping container is full Three days
15 the maximum recommended period for holding of inorganic samples prior to snipping

Different EPA regions, however, may nave different requirements as to holding ti^es 'or samoies ,n
the fieid !or a delated description of holding times, packaging, and transports; o" see ;ne C.5
user's Guide (Reference '), pp 7'-73 ano Appendix C of ;ne user' Guide.

AR3007II*
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5,4 DOCUMENTATION FOR CLP AND EPA CHAIN-OF-CUSTODY

Requests for analytical services through the CLP must be documented properly Documentation
serves to ensure timely, correct and complete analysis for all requested parameters, provides support
data for use in potential enforcement actions, and provides a means by which results may be
validated, The CLP User's Guide (Reference!) provides description: of various sample
documentation forms and their applicability to CLP analytical requests,

5,4,1 Traffic Reports

All RAS samples must be accompanied by a Traffic Report (TR). TRs are uniquely numbered and come
m three varieties: Organic, inorganic, and High-Hazard. Following are general guidelines for TRs.

• Use one TR for each sample. A sample is a collection of material from a single point at one
time and submitted for a single type of analysis (e.g., inorganic or organic) The use of
multiple containers does not necessarily mean multiple samples: for exampie, an organic
CL sample may be suomitted m three containers for volatile, semi-voiati'e ana pesticide
analyses,

• Several spare TR fprms should be brought to the field to replace damaged or improperly
completed forms prior to sample shipment.

• The sampler should complete the following information: Case Numoer, Site name or
code, location, analytical laboratory to which tne sample is shipped, Vm name ano
sampler's name, dates of samples collection and shipment, number of samoie ootties used,
sample concentration (e.g., hign, medium or low) and matrix, and sampie bottle
repository lot number.

• Samples for SAS only, (i.e., those for which no RAS is required) will be tracked usmg a SAS
packing List (see Attachment E-4) No TR is to be completed for these samp'ei

• For samples requiring both RAS ano SAS, a TR is used with both the Case rumoer and SAS
numoer entered

• Samples requiring RAS dioxm analysis only, will be tracked using a Dioxm Snipmem Record
(see Attachment E-5), not a TR.

• Two copies of the TR go to the laboratory, one- to SMO, one to the sampler's f,:es

Examples of sample TRs are included m Attachment E of this guideline. For a detailed description o1'
these forms and instructions on their usage, see pp. 63-64 of the CLP user's Guide (He'e'ence i)

5,4,2 Dioxm Shipment Record

Samples destined for the RAS dioxin program must be accompanied by tne C,' 3 01 n siyp^e-"
Record (DSR) These will oe used in lieu of the TR for dioxin sampies only A samp e ;0'~ s .rc;.cc:
as Attachment E'5 of this guideline. For a description of this form, see p 65 of ;ne C.5 .se-'s G- c*
(Reference 1)

AR3007I5
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5.4,3 SAS Packing List

Samples that require SAS only are to be accompanied by a SAS Packing List (PL) instead of a TR. Do
not use this form for RAS-plus-SAS samples. A sample form is included as Attachment E-4 of this
guideline. See p. 66 of the CLP User's Guide (Reference 1) for a description of this form

5.4,4 Sample Identification Tags

Sample identification tags are required for all samples. Check off the desired analytical parameters
directly on the tag and attach it securely to the sample container. The tags will be retained by the
laboratory as physical evidence that the sample was received, and may be used by EPA m litigation

Care should be taken in filling out the sample tag. Improperly completed tags require t'me-
Cdnsummg telephone inquiries to verify the actual parameters intended.

These tags may not accurately reflect the most recent CLP protocols. Mercury, for example, is
considered part of tne CLP metals analysis package, put is a separate parameter on tnese tags. in
requesting metals analysis, be sure to check mercury along with metals.

5,4,5 Chain-of-Custody

in order for analytical results to be introduced as evidence m court, the custody of iarrjies must oe
maintained and documented at all times. Cham-of-custody begins with tne taking of tne sampies >n
tne field. A detailed description of this requirement may pe found on pp 69-70 .n tne C.P user's
Guide (Reference 1)

it is strongly recommended that a second person or persons oe used to verify tne accuracy and
correctness of the cham-of-custody and all other documentation. The second oerson mould cross-
check the chain-of-custody form with packing lists, TRs, sample tags, ana logooons Tn.s cross-cnec-.
should be done prior to snipment.

5,5 NUS Program Sample Documentation

In addition to the required EPA QA, and CLP or non-CLP laboratory documentation of sampies,
certain standard forms are required for NUS program sample description and documentation. These
include the well sampling data sheet (for water samples taken from monitoring wells) and the
sample logbook, which contains sample log sheets for all samples collected.

5,5,1 Well Sampling Data Sheet

A well sampling data sheet should be filled out whenever samples are collected from a monitoring
well This form records information about the well evacuation ano other parameters (see
Attachment F) which may be necessary for sample validation or interpretation The well sampling
data sheet should be retained in the sample logbook (see Section 5,5 2), attacned to the samp'e
logsheet(s) for that well sampling event.

5.5,2 Sample Logbook

Tne san-pie logbooK is a 3-ring omder wn.cn contains sampie log sheets 'or eac" sa^e corec'.ec
i and also well sampling data snests A sample -og sheet (Attachment5) •! fi lea o.; ''or eacn arc

every sampie collected This form recoras vitai information concerning ;ne safD e so-'te. saro, rg
memoes, sampie conditions, and 'le'd measurements, and is used fdr saQĉ  fffffŶ ^ 'eDO'

i
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preparation. The sample log sheets are numbered m order when placed in the sample logbook, and
the sample number and log sheet page numbers are recorded on the sample Ipgbook table of
contents sheet (which is placed at the front of the sample logbook) for easy reference and access.

5.6 SAMPLE SHIPMENT AND NOTIFICATION

5.6,1 Sample Packaging

Samples must be properly prepared for shipment to the recipient laboratory. This preparation
includes packaging and labeling sample coolers to comply with current U.S. DOT and commercial
carrier regulations. The CLP User's Guide (Reference I) should be consulted for specific guidance m
this area. Specific points to note include:

• Dioxin sampies should be shipped as Poison 3, rather than flammable liquid or sond

• The use of bubble wrap sample bottles, after they have been placed in plastic bags, has
proven very successful in reducing breakage. The material may be purchased from GSA, .
local office suppliers or direct from the manufacturer (e.g., Sealed Air Corporation).
Under no circumstances should earth or ice be used to cushion samples vermiculite or
similar material should be used,

Ice or "blue ice" refrigerant packages may be packed in contact with the sample bottle, and the
entire package (bottle ano ice) overpacked with plastic bands and bubble wrap.

5.6,2 Use of Common Carriers

Where possible, the use of reputable, overnight couriers, such as Federal Express, D1"., 'uroiater, and
Emery, is strongly encouraged.

5,6,3 Shipment Notification

Immediately after shipping, the sampler must notify the RLSC who will inform the RSCC tnat sampies
have been collected and shipped. Under certain circumstances, the FOL or SM can contact tne RSCC
directly to inform of sample shipment or problems. The sampler should be prepared to provide the
following information:

t Sampler Name.

• Case Number and/or SAS Number of the project

• Batch numbers (dioxm only),

• Exact number(s) and matrices of sample(s) shipped

i Carrier and airbill number(s) for the shipment.

• Method of shipment

• Any irregulan; es or anticipated proDiems win the sampies, includ.ng soec.al handling
instructions, or de. ations from eitaonihed sampling procedures

• Status of the sampling project (e g , 'mai sn.pment, update of future sr pp ngsc'ieauiei
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• SMO must be notified by 3:00 p.m. eastern standard time Friday, for samples due to arrive
on Saturdays. Failure to do so may result in the laboratory not navmg anyone on hand to
accept the samples. In notifying SMO of weekend or any other deliveries, the airbill
number iscnticai.

• Do not write the site name on the airbill. Use the CLP case number or the NUS charge
number to maintain confidentiality at the laboratory.

5.7 POST-SAMPLING ACTIVITIES

Following sample collection and shipment activities, and upon return to the NUS office, the SM or
designated staff member must meet the specific information requirements of Region ill.

5.7,1 Region III Information Requirements

The SM or FOL must complete the Project Sample Summary Form for all samples sen; through the CLP >
(Attachment G) and submit it to the RSCC during the week following sample collection.

5,7.2 Receipt of Data from CLP Laboratories

CLP laboratories an; required to analyze RAS samples and report the data within eitner 30 or 40 days
(depending on the specific contract). Often the analysis takes longer, depending on tne totai CuP
sample load and other factors. CLP laboratories are required to send the analytical data directly to
the region m which the samples were collected. All data must be reviewed and .ahdateo b. tne
region or designated validation contractor before release to the SM for use, ano tms data reoew
process can often take a montn to complete. The EPA data review and validation process •! shown n
Attachment H. As the attachment indicates, at least two months pass between the time sarr.p'es
were collected to the time tne SM receives data that is authorized for use.

6.0 REFERENCES

USEPA, 1984. User's Guide '.o 'he Contract Laboratory Program Office of Emergency and Remed.al
Response, EPA, Washington, D C. (revision planned for puoncation m late 1986).

US. Environmental Protection Agency, 1983. Method for Chemical Analysis of Water and Wastes
EPA-600/4-79-020. Environmental Monitoring and Support Laooratory, Cincinnati, Ohio

U.S, Environmental Protection Agency, 1982. Methods (or Organic Chemical Anar,sis of Mun.ooal
and industrial Wastewater EPA-600/4-82-029. Environmental Monitoring ano Support Laooratory,
Cincinnati, Ohio.

U.S. Environmental Protection Agency, 1982. Handbook for Sampling and Sample Preservation of
Water and Wastewater EPA-600/4-82-029 Environmental Monitoring and Support Laboratory,
Cincinnati, Ohio.

U.S. Environmental Protection Agency, 1980. Samplers and Sampling Procedures for Hazardous
Waste Streams EPA-60C-2/80-018 Municioal Environmental Research Laoora;ory, C nonna;..Onio

L..S Environment Protection Agency, 1980. QAMS005 inte^rr Guide',nes arc Spec •' ca; o- 'o'
Preparing Quality Aii-rance Proiect Plans
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84. Compendium of Methods for the Determination of
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P-SOP-EMD-020. Environmental Monitoring ano Support
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CLP SAMPLE SCHEDULING TIMELINE
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CLP SAMPLE BOTTLE REPOSITORV
SUPERFUND DELIVERS REQUEST

Date Of Requeit: , . Type of Rcqueic
Routine L — 1
Fast Turnaround C3
Emergence L 1

'J'e 18 Of 28

01/01/88

(due/unit request called ini
FROM (Name).
Affiliation:
Telephone:
AR Signature-

TO. l-Chem Research Corporation
23787-F Eichler Street
Havward, CA 94J4S
Phone 4l5/?s:-3905

Ship the following hems for arrival by: , , fdj
(If aonlicablel Shio to arrive no earlier than: , ,, ..... tdi

No. of
Items

Item Description Per Case

A BO-oi amber glass bottle 6
D 40-mL glass vial 72
C I-L polyethylene bottle 12
D 120-mL wide-mouth glass vial i:
E 16-ot wide-mouth glass jar i;
T 9-oz wide-mouth (lass jar 12
G 4-oz wide-mouth (lass jar 12
H I-L imber glass boule 12
J 32-02 wide-mouth glass jar 12
K 4-L imber glass bottle *
I iOO-mL polyethylene bottle 24

Ship To!

oddrftf) _ .....
Allemion

1C)
lei

No. of
Cases

Requested

———————

—— ,

————————————

Tall hsfnrt Dtlut,,
(Winiw.Vn)

DISTRIBUTION: Wtiilt-ftpoiumy l/(//o»-/((«u(;«r

_ n n
Jl H 3Q y ' "
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ATTACHMENT D-page 1

1)3. ENVIRONMENTAL PROTECTION AGENCY
CLP Simple Management Office
P.O. Box US - Alexandria, Virginia 22313

e: 703/557-2*90 - FT5/357-2«90

SPECIAL ANALYTICAL SERVICES
Client Request

Q Regional Transmit D Telephone Request

A. EPA Region/Client!

B. Representative: _.

C. Telephone Number:

D, Date of Request:.
Please provide below description oi your request (or Special Analytical Services
under the Contract Laboratory Program. In order to most efficient!; obtain
laboratory capability lor your request, please address the following considerations,
it applicable, Incomplete or erroneous information may result in a delay in the
processing ol your request. Please continue response on additional sheets, or
attach supplementary information as needed.
I, General description of analytical service requested: ____________

2. Definition and number of work units involved (specify whether whole samples
or fractions) whether orgamcs or inorganics; whether aqueous or soil anc
sediments; and whether low, medium or high concentration)!

3. Purpose of analysis (specify whether enforcement, remedial action, etc.):

4. Estimated date(s) of collection:

}. Estimated date(s) and method ol ihipmenti,

AR300723
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6. Approximate number of days resulu required after lab receipt of lamplesi

7. Analytical protocol required (attach copy if other than a protocol currently
used in this program): __________________________

8. Special technical instructions (if outside protocol requirements, specify
compound names, CA5 numbers, detection limits, etc.): __________

9, Analytical results required (ii known, specify format (or data sheets, QA/QC
reports, Chain ol Custody documentation, etc.) If not completed, foniat of
results will be left to program discretion. ________________

10, Other (use additional meets or attach supplementary inlorTiat.on, as leececlt

11, Name ol sampling/shipping contact:
Phone: ______________

Please return this request to the Sample Management Office as soon as possible to
expedite processing ol jour request lor special analytical services. She.,a jou
have any questions or need any assistance, please call us at tne Sample Manage-
ment Ollice.

AR30072lf
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ATTACHMENT E-2

USCPA CONTRACT LABOfUTORT WWGJUM.
KAltWU: UAHACEJWMT OfFKC

ORGANIC TRAFFIC REPORT
rrPE Of ACTIVITY iCIflCLE 3NE| ij
SuPERFUND-PA Si GS> RlBS RD HA Efl

04W
PP-DQRAW

SITE NAME

REdiONNC SAMIV'IO COMPA'O •

SAMP.EP. >MUl

»0n ______ ENO .

DATE SHlPPE". ___ CAflfliEfl ___5

«'»IM. '10 _________________
8 ,

SAMP.E 3ESCRIPTCN
(ENTER IN BOX A. 4 SOIL' SURFACE AA-ER i SESiME'i*i anou'ic AATER toi.'SAS.
1 lEACBATS 1 WAS-E .SAS

TR'»IE VOLUME Rr.3uiP£3 FSB MATflu
SPiKE Sj'LiCAIE AOUE3I.S SIMP.E

MEDIUM ANC "iQM C!
SAMPLES IN PA NT CANS

iPuNd DAIE i inf MEO|UM HC hi0|j j0>(C£N.p,, jh
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ATTACHMENT E-3

FED SAMPLE RECORD
QCuiNumbK

Simple Site N*rr»/Codr

©StmplingCXfiac

Sampling Proml

Lrarrei

Iphrm)
Sampling DttK

fo?Ti (aidl

5̂/ SKipping Worrruiturt

Wrre ol cameri

(daieshipp(dl

loiblnumbal

(J SptcvlHAndlinglnitructi

©FMldSunpltDtMnpticn
_Drurr._ AcfjoxaUrjd
_9uacc
-EtW
_0i
...Ohr, . .... . , .

(|) Known or Suporttd Huink

@ Piî riboni Î quaiud
(check boTw)

.. VoiiMOgoM

..EtoeNe'jtraiAoi
TCDD

_Pt6aacies,FCS
Inorr̂ na

,.Taa,MetJis
. Tola Mercury
_ Sircnj taJAnaB

XE

SMO Copy

(5) Ship Tb:

•t+m

® Sunpl«Locition:

c c A n 1L rjUUii

c 6003

c 6003

c 6003

c 6003
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DA ENVIRONMENTAL PROTtCTtON AGENCY
CLP hmplt Mimitmtm Olllct
P.O. ton III . Altitndrii, Vlr|inl4 22)1)

)0 . PTW»7.J»WPnonti

7.
I.
».
10.
II.
II
IJ,
U.
IJ.
It
17.
IL

SPECIAL ANALYTICAL KftYtCt
PACKING UST

5<mplin| Otllcii

hmpllni Cgnucii

ln*mi)

(frtom)

Stmpllni Dititih

D«ti5hifp«*

Jlti Nimi/CMtt

SupTw

Ami

Par Ub UM Onjy

Dm Stmpln Rfc'ru

Ricilvtd tyi

S«mpli Strnplt Daarlptlan • kmplc Condition en
Numbn U, Amipii, MinU, Conantntlan Rcuipt n Uti

I. ________ _______________________ _ _________
2. ________ ________________________ _________
J. ________ ________________________ _________

Far Ub UK Only
While • SMO Copy, Ytllov • Rc(ion Capgr, Pink • Lib Copy fat return lo SMO, Coltl • Lib Copy
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1.0 PURPOSE

This procedure describes the procedures and equipment required to measure the following
parameters of an aqueous sample in the field:

PH
Specific Conductance
Temperature
Dissolved Oxygen (DO) Concentration
Oxidation Reduction Potential
Certain Dissolved Constituents Using Specific Ion Elements

2.0 SCOPE

This procedure is applicable for use in an on-nte groundwater quality monitoring program to be
conducted during a remedial investigation or site investigation program at a hazardous or non-
hazardous site. The procedures and equipment described are applicable to nearly ail aqueous „
samples, including potaole well water, monitoring well water, surface water, leachate ana drummed
water, etc, and are not, m general, sublet to solution interferences from color, turbidity and
colloidal material, or suspended matter.

This procedure provides generic information for measuring the parameters Nsteo aoove with
instruments and tecnniques in common use. Since instruments from different manufacturers may
vary, review of the manufacturer's literature pertaining to the use of a specific instrument is reauired
before use.

3.0 GLOSSARY

3,1 pH MEASUREMENT

gH . The negative logarunm (base 10) of the hydrogen ion activity The hydrogen ion activity 1$
related to the hydrogen ion concentration, and, in relatively weak solution, the two are near"/
equal Thus, for all practical purposes, pH is a measure of the hydrogen ion concentration

ph Paper • Paper that turns different colors depending on the pH of the solution to which it '5
exposed Comparison with color standards supplied by the manufacturer will then give an indication
of the solution pH,

3.2 SPECIFIC CONDUCTANCE MEASUREMENT

Onm • Standard unit of electrical resistance (R). A siemen (or umho) is the standard unit of electrical
conductance, the inverse of the ohm

Resistance • A measure of the solution's ability to oppose the passage of electrical current. For
metals and solutions, resistance is defined by Ohm's law, E = IR, where E is the potential difference, i
is the current, and R is the resistance

Copductapce • The conductance of a conductor 1 centimeter long and 1 sauare ce°t mete' n C'OSS'
sectional area Conducvvity and soecif>c conductance are used synonymously

flR3Q0735
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3.3 TEMPERATURE MEASUREMENT

None.

3.4 DISSOLVED OXYGEN MEASUREMENT

Galvanic Cell • An electrochemical cell in which chemical energy is spontaneously converted to
electrical energy. The electrical energy produced is supplied to an external circuit.

Electrolytic Cell • An electrochemical cell in which electrochemical cell in which electrical energy is
supplied from an external source. This cell functions in much the same way as a galvanic cell, only m
the opposite direction due to the external source of applied voltage.

3.5 OXIDATION-REDUCTION POTENTIAL MEASUREMENT

Oxidation • The process in wmch an atom or group of atoms loses electrons to achieve an increasing
positive charge.

Reduction - The gaining of electrons by an atom or group of atoms and subsequent increase m
negative charge.

Oxidation-Reduction Potential (ORP) • A measure of the activity ratio of oxidizing and reducing
species as determined by tne electromotive force developed by a noble metal electrode, immersed in
water, as referenced against a standard nydrogen electrode.

3.6 SPECIFIC ION ELECTRODES MEASUREMENT

Specific ion Electrode • An electrode which develops a potential difference across a memorane m
response to the concentration differences for selected ions on either side of that membrane.

4.0 RESPONSIBILITIES

Si'.e Manager • m consultation with the Proiect Geochemist, is responsible 'or determining whicn on-
site water quality measurements can contribute to the RI, wnen these measurements snail be maae,
and the data quality ooiectives (DQOs) for these measurements. The Field Sampling and Analysis
Plan (FSAP) should contain details of type, frequency and locations of the desired measurements

Proiect GgQchemist • primarily responsible for determining the type, frequency and locations for on-
site water quality measurements as presented in the FSAP and for interpreting the results, including
determination of which measurements are unrepresentative.

Field Operations Leader • responsible for implementing the FSAP, and also for deciding under what
field conditions a particular on-site measurement will be unrepresentative or unobtainable.

Field Samplers/Analysts • responsible for the actual analyses that take place, including calibration,
quality control ano recording of results, as well as for the care and maintenance of the equipment in
the field

AR3Q0736
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S.O GUIDELINES

5,1 MEASUREMENT OF pH

5,1,1 General

Measurement of pH is one of the most important and frequently used tests in water chemistry.
Practically every phase of water supply and wastewater treatment such as acid-base neutralization,
water softening, and corrosion control, is pH dependent. Likewise, the pH of leaehate can be
correlated with other chemical analyses to determine the probable source of contamination it is
therefore important that reasonably accurate pH measurements be taken.

Measurements of pH can also be used to check the quality and corrosivity of soil and solid waste
samples. However, these samples must be immersed in water prior to analysis, and specie
techniques are not descnoed.

Two methods are given for pH measurement: the pH meter and pH indicator paper. The indicator ,
paper is used when only a rough estimate of the pH is required, and the pH meter when a more
accurate measurement is needed. The response of a pH meter can be affected to a slight degree oy
high levels of colloidal or suspended solids, but the effect is usually small and generally of little
significance. Consequently, specific methods to overcome this interference are not described. The
response of pH paper is unaffected by solution interferences from color, turbidity, colloidal or
suspended materials unless extremely high levels capable ol cooling or massing ihe pace1 are
encountered. In such cases, use of a ph meter is recommended.

5,1.2 Principles of Equipment Operation

Use of pH papers (or pM measurement relies on a chemical reaction caused by the acid.'.y or oasioty
of the solution with the indicator compound on the paper. Depending on the indicator and tne pri
range of interest, a variety of different colors can be used. Typical indicators are weak acids or oases,
or both. Process chemistry and molecular transformations leading to the color cnange are vanaole
and complex.

Use of a pH meter relies on tne same principle as other lon-specific electrodes, Measurement reiies
on establishment of a potential difference across a glass or otner type of memorane in response :o
hydrogen ion concentration across that membrane The membrane is conductive to ionic species
and, m combination with a standard or reference electrode, a potential difference proportional to
hydrogen ion concentration can be generated and measured.

5,1.3 Equipment

The following equipment is needed for taking pH measurements:

• Accumet 150 portable pH meter, or equivalent.

• Combination electrode with polymer body to fit the above meter (alternately a OH
electrode and a reference electrode can oe used if tne ph meter is eq^ppea /vtn sui'.aoie
electrode inputs

• pn indicator paper, sucn as Mydnon or Aikacid, :o cover tne prl range 2 '."-c.g" '2

• Buffer solutions of pri 4,7 and 10, or other ouffefs Amen Bracket the e<o«:ec c-i range
AR300737
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5,1.4 Measurement Techniques (or Field Determination of pH

1. pH Meter

The following procedure is used for measuring pH with a pH meter (Standardization is
according to manufacturers instructions):

a. The instrument and batteries should be checked and calibrated prior to initiation of the
field effort.

b. The accuracy of the buffer solutions used for field and laboratory calibration should be
checked, Buffer solutions need to be changed often due to degradation upon exposure to
the atmosphere.

c, Immerse the tip of the electrodes in water overnight, if this is not possible due to field
conditions, immerse the electiode tip m water for at least an hour oefore use. The „
electrode tip may be immersed m a rubber or plastic sack containing buffer solution for
field transport or storage. This is not applicaole for all electrodes as sorre must oe stored
dry.

d. Make sure all electrolyte solutions within the elecuode(s) are at their proper levels and
that no air bubbles are present within the electrodels)

e, immerse the electrodels) in a pH-7 buffer solution.

f Adjust the temperature compensator to the proper temperature (on models with
automatic temperature ad|ustment, immerse the temperature prooe into tne buffer
solution). Alternately, the buffer solution may be immersed m tne samoie ana allowed to
reach temperature equilibrium before equipment calibration It is best to maintain buffer
solution at or near expected sample temperature before calibration

g. Adjust the pH meter to read 7.0.

h. Remove the electrodels) from the buffer ano rinse well with demmeraiized water
Immerse tne electrode(s) m pH-4 or lObuffer solution (depending on tne expected pM of
the sample) and adjust the slope control to road the appropriate pH For oest results, the
standardization and slope adjustments should be repeated at least once.

i, immerse the electrodels) m the unknown solution, slowly stirring the prone until the pri
stabilizes. Stabilization may take several seconds to minutes If the pM continues to drift,
the sample temperature may not be stable, a chemical reaction (e g , degassing] may be
taking place in the sample, or the meter or electrode may be malfunctioning This must be
clearly noted in the logbook.

I Read and record the pH of the solution, after adjusting tne temperature compensator to
the sample temperature, pH should be recorded to the nrares; 0 1 p^ unit Also record
the sample temperature,

< Rmse tne eiectrode(s) with doioriized water

i <eeo the electrodels) immersed in agonized water when not >n use
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The sample used for pH measurement should never be saved for subsequent conductivity or
chemical analysis. All pH electrodes leak small quantities of electrolytes (eg., sodium or
potassium chloride) into the solution. Precipitation of saturated electrolyte solution,
especially at colder temperatures, or in cold water, may result in slow electrode response. Any
visual observation of conditions which may interfere with pH measurement, such as oily
materials, or turbidity, should be noted,

2, pH Paper

Use of pH paper is very simple and requires no sample preparation, standardization, etc. pH
paper is available m several ranges, including wide-range (indicating approximately pH 1
to 12), mid-range (approximately pHOto6, 6 to 9, 810 14) and narrow-range (many avaiianie,
with ranges as narrow as 1.5 pH units). The appropriate range of pH paper should be selected
If the pH is unknown the investigation should start with wide-range paper

5,2 MEASUREMENT OF SPECIFIC CONDUCTANCE

Conductance provides a measure of dissolved ionic species in water and can be usea to identify the
direction and extent of migration of contaminants m groundwater or surface water it can also be
used as a measure of subsurface Ciodegradation or to indicate alternate sources of grouncwaicr
contamination

Conductivity is a numerical expression of the ability of a water sample to carry an e'ectnc current
This value depends on the total concentration of the ionized substances dissolved m tne water and
the temperature at which the measurement is maoe. The mobility of each of the various dissolved
ions, their valences, and their actual and relative concentrations affect conductivity

It is important to obtain a specific conductance measurement soon after taking a sample since
temperature changes, precipitation reactions, and aosorption of caroon dioxioe from tne air an
affect the specific conductance.

5,2,2 Principles of Equipment Operation

An aqueous system containing ions will conduct an electric current. In a direct-current field, the
positive ions migrate toward the negative electrode, while the negatively charged ,ons migrate
toward the positive electrode. Most inorganic acids, bases and salts (such as hydrochloric acio,
sodium carbonate, or sodium chloride, respectively) are relatively good conductors. Conversely,
organic compounds Such as sucrose or benzene, which do not disassociate m aqueous solution,
conduct a current very poorly, if at all.

A conductance cell and a Wheatstone Bridge (for the measurement of potential difference) may be
used for measurement of electrical resistance. The ratio of current applied to voltage across the cell
may also be used as a measure of conductance. The core element of the apparatus is tne conductivity
cell containing the solution of interest. Depending on iomc strengtn of the aqueous solution to oe
tested, a potential difference is developed across the cell whicn can be converted directly or
indirectly (depending on instrument type) to a measurement of soec.fic conductance

AR3Q0739
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5.2,3 Equipment

The following equipment is needed for taking specific conductance measurements:

• Y5I Model 33 portable conductivity, meter, or equivalent
• Probe for above meter

A variety of conductivity meters are available which may also be used to monitor salinity and
temperatures. Probe types and cable lengths vary, so equipment may be obtained to meet the
specific requirement of the sampling program,

5.2.4 Measurement Techniques (or Specific Conductance

The steps involved in taking specific conductance measurements are listed below (standardization is
according to manufacturers instructions):

• Check batteries and calibrate instrument before going into the field.

• Calibrate the instrument daily when used. Potassium chloride solutions witn a specific
conductance closest to the values expected in tne (ielcl should be used. Attachment A may
be used for guidance.

• Rinse the cell with one or more portions of ihe sample to be tested or witn coionnc-o
water

• immerse the electrode in the sample and measure the conductivity Adjjst the
temperature setting to the sample temperature.

• Read and record the results in a field logbook or sample log sheet.

If the specific conductance measurements become erratic, or inspection shows that any p>atinurr
black has flaked off the electrode, replatmization of the electrode is necessary See :ne
manufacturer's instructions for details.

Note that specific conductance is occasionally reported at temperatures other than ambient.

5,3 MEASUREMENT OF TEMPERATURE

5,3.1 General

in combination with other parameters, temperature can be a useful indicator of the likelihood of
biological action in a water sample. It can also be used to trace the flow direction of contaminated
groundwater. Temperature measurements should be taken in-situ, or as quickly as possible m the
field. Collected water samples may rapidly equilibrate with the temperature of their surroundings

5.3.2 Equipment

Temperature measurements may be taken with alcohol-toluene, mercury fined or diai-lype
thermometers, in addition, various meters Such as specific conductance or dissolved oxyce" me'.ers.
wnich have temperature measurement capaoilmes, may also oe used Using sucn instrumental,or
along witn suitable orooes and cables, .n-situ measurements of temperature at great dep'.ns car ae
performed
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5.3,3 Measurement Techniques for Water Temperature

if a thermometer is used on a collected water sample:

• Immerse the thermometer in the sample until temperature equilibrium is obtained
(1-3 minutes). To avoid the possibility of contamination, the thermometer should not be
inserted into samples which will undergo subsequent chemical analysis.

• Record values in a field logbook or sample log sheet,

If a temperature meter or probe is to be used, the instrument should be calibrated according to
manufacturer's recommendations with an approved thermometer before each measurement or
group o( closely spaced measurements.

5,4 MEASUREMENT OF DISSOLVED OXYGEN CONCENTRATION

5,4,1 General

Dissolved oxygen (DO) levels in natural w.Jter and wastewater depend on the physical, chemical and
biochemical activities in the water body. Conversely, the growth of many aquatic organisms as well
as the rate of corrosivity, are dependent on the dissolved oxygen concentration. Thus, analysis for
dissolved oxygen is a key test m water pollution and waste treatment process control if at all
possible, DO measurements should betaken m-situ, since concentration may show a large change m
a short time if the sample is not adequately preserved.

The method monitoring discussed herein is limited to the use of dissolved oxygen meters only.
Chemical methods of analysis (i.e., Wmkler methods) are available, but require more equipment and
greater sample manipulation Furthermore, DO meters, using a memorane electrode, are suitable
for highly polluted waters, because the probe is completely submersible, and are free from
interference caused by color, turbidity, colloidal material or suspended matter

5,4.2 Princinles of Equipment Operation

Dissolved oxygen probes are normally electrochemical cells that have two solid metal electrodes of
different nobility immersed in an electrolyte. The electrolyte is retained by an oxygen-permeable
membrane. The metal of highest nobility (the cathode) is positioned at the memorane When a
suitable potential exists between the two metals, reduction of oxygen to hydroxide ion (OM) occurs
at the cathode surface. An electrical current is developed that is directly proportional to the rate oi
arrival of oxygen molecules at the cathode.

Since the current produced in the probe is directly proportional to the rate of arrival of oxygen at the
cathode, it is important that a fresh supply of sample always be in contact with the membrane.
Otherwise, the oxygen m the aqueous layer along the membrane is quickly depleted and false low
readings are obtained it is therefore necessary to stir the sample (or the probe) constantly to
maintain fresh solution near the membrane interface. Stirring, however, should not be so vigorous
that additional oxygen is introduced through the air-water interface at the sample Surface. To avoid
this possibility, some probes are equipped with stirrers to agitate the solution near me prooe, but to
leave tne surface of tne solution undnturoed

Dissolved oxygen probes are re'at.veiy 'ree of mter'erences interferences '.ha1, car occur are
reactions with oxidizi°g gases (sucn as cnionne) or with gases such as nydrogei su.f'Oe wr.icn are no;

AR3QQ7li
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easily depolarized from the indicating electrode, if the gaseous interference is suspected, it should
be noted in the field log book and checked if possible. Temperature variations can also cause
interference because probes exhibit temperature sensitivity. Automatic temperature compensation
is normally provided by the manufacturer.

5,4.3 Equipment

The following equipment is needed to measure dissolved oxygen concentration:

• YSI Model 56 dissolved oxygen monitor or equivalent.
• Dissolved oxygen/temperature probe for above monitor
• Sufficient cable to allow tne probe to contact the sample.

5.4.4 Measurement Techniques for Dissolved Oxygen Determination

Probes differ as to specifics of use. Follow the manufacturer's instructions to obtain an accurate
reading, The following general steps should be used to measure the dissolved oxygen •
concentration:

• The equipment should be calibrated and have its batteries -hecked m tne laboratory
before going to the field.

• The probe should be conditioned n a water samole for as long a period as practical oefore
use in the field. Long periods of dry storage followed by short periods of use m tne deio
may result in inaccurate readings

• The instrument should be calibrated in the field before each measurement, or group of
closely spaced measurements by placing the probe in a water sample of known dissolved
oxygen concentration (i.e., determined by Winkler method) or in a freshly air-saturated
water sample of known temperature. Dissolved oxygen values for air-saturated water can
be determined by consulting a table listing oxygen solubilities as a function of
temperature and salinity (see Attachment 3)

• Immerse the probe m the sample Be sure to provide for sufficient flow past the
membrane, either by stirring the sample, or placing the probe in a flowing stream Probes
without stirrers placed m wells can be moved up ana down.

• Record the dissolved oxygen content and temperature of the sample in a field logboon
nor sample log sheet,

• Recalibrate the probe when the membrane is replaced, or as needed Follow the
manufacturer's instructions.

Note that in-situ placement of the probe is preferable, since sample handling is not involved This
however, may not always be practical Be sure to record whether the liquid was analyzed m-situ, or
if asamplewas taken.

Special care should be taken during sample collection to avoid turbulence ,v" ;i can :eao :a
increased oxygen soiubihzation and positive test interferences

AR3QQ7U2
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5,5 MEASUREMENT OF OXIDATION-REDUCTION POTENTIAL

5,5.1 General

The oxidation-reduction potential (ORP) provides a measure of the tendence of organic or inorganic
compounds to exist in an oxidized state. The technique therefore provides evidence of tne
likelihood of anaerobic degradation of biodegradable organics or the ratio of activities of oxidized
to reduced species in the sample.

5.5.2 Principles of Equipment Operation

When an inert metal electrode, such as platinum, is immersed in a solution, a potential is developed
at that electrode depending on the ions present m the solution, if a reference electrode is pla:ed m
the same solution, an ORP electrode pair is established. This electrode pair allows the potential
difference between the two electrodes to be measured and will be dependent on the concentration
of the ions m solution By this measurement, the ability to oxidize or reduce species m solution may
be determined. Supplemental measurements, such as dissolved oxygen, may be correlated with ORP,
to provide a knowledge of tne quality of the solution, water, or wastewater.

5,5,3 Equipment

The following equipment is needed for measuring the oxidation-reduction potential of a solution:

• Accumet 150 portable pH meter or equivalent, withamillivouscaie
• Platinum electrode to (it above pri meter.
• Reference electrode such as a calomel, silver-silver chloride, or equivalent

5.5.4 Measurement Techniques for Oxidation-Reduction Potential

The following procedure is used for measuring oxidation-reduction potential:

• The equipment should be calibrated and have its batteries checked Before go'"g :o me
field.

• Check that the platinum probe is clean and that the platinum oond or tip >s unomdized. ;'
dirty, polish with emery paper or, if necessary, clean the electrode using dq\,a regia, nitnc
acid, or chromic acid, in accordance with manufacturer's instructions.

t Thoroughly rinse the electrode with demineralized water

• Verify the sensitivity of the electrodes by noting the change in millivolt reading when me
pH of the test solution is altered. The ORP will increase wnen the pH of the test solution
decreases and the ORP will decrease if the test solution pH is increased. Place tne sample
m a clean glass beaker and agitate the sample. Insert the electrodes and note the ORP
drops sharply when the caustic is added, the electrodes are sensitive and operating
properly, if the ORP increases sharply when the caustic >s added, the ooianty is reversed
and must be corrected in accordance with the manufacturer's instructions i( me OR" does
not respond as above wnen the caustic is added, the electrodes snouid oe ;;eaned ano me
aoove procedure repeated

• After the assemniy nas oeen cnecked for sensitivity, wasn tne elect-toes wim mre*
changes of water or D, means oi s (lowing stream of wa:e- from a wasn oo:: e piace me

AR3007I»3
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sample m a clean glass beaker or sample cup and insert the electrodes, Set temperature
compensator throughout the measurement period. Read the millivolt potential of the
solution, allowing sufficient time for the system to stabilize and reach temperature
equilibrium. Measure successive portions of the sample until readings on two successive
portions differ by no more an 10 mV. A system that is very slow to stabilize properly will
not yield a meaningful ORP. Record all results in a field logbook, including ORP (to
nearest 10 mV), sample temperature and pH at the time of measurement.

5,6 SPECIFIC ION ELECTRODE MEASUREMENTS

5,6,1 General

Use of specific ion electrodes can be beneficial m the field for determining the presence and
concentration of dissolved inorganic species which may Pe associated with co.nammant olumes or
leacnate. Thus, electrodes can be used for rapid screening of water quality ano determination of
water migration pathways.

This procedure provides generic information for specific ion electrodes commonly used in
groundwater quality monitoring programs and describes the essential elements of a field
investigation program Analytical methods using some specific ion electrooes have not been
approved by the USEPA. In addition, calibration procedures and solutions, interferences and
conditions and requirements for use for various electrodes var^ greatly Consecuen',:y, review of
manufacturer's literature is mandatory pnor to use.

5.6,2 Principles of Equipment Operation

All specific ion electrode measurements involve the use of a reference electrode, a PH meter, and a
specific ion electrode (SIE). When the SlE and the reference electrode are immersed in a solution of
the ion to be measured, a potential difference is developed between the two electrodes This
potential can be measured by a pH meter and related to the concentration of tne ion of interest
tnrough the use of standard solutions and calibration curves.

Several different types of SIEs are in use: glass, solid-state, liquid-liquid merrorane, and gas-sensir.g
Ail of the electrodes function using an ion exchange process as the potential determining
mecnamsm Glass electrodes are used for pH measurement. The glass in the up of the electrode
actually acts as a semi-permeable membrane to allow solution. Solid-state eiecrodes replace the
glass membrane with an lonically-conductmg membrane, (but act m essentially the same manner)
while liquid-liquid membrane electrodes have an organic liquid ion exchanger contained m the
pores of a n/drophobic membrane. Maintenance of the conducting interface, m combination witn a
reference electrode, allows completion of the electrical circuit and subsequent measurement of the
potential difference. Gas-sensing electrodes have a membrane that permits the passage of gas only,
thus allowing for the measurement of gas concentration. Regardless of the mechanism involved m
the electrode, most SIEs are easy to use under field conditions. The sensitivity and applicable
concentration range for various membranes and electrodes will vary.

AR30Q7H
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5.6.3

The following equipment is required for performing quantitative analyses using a specific ion
electrode:

• A pH meter with a millivolt scale, or equivalent.
• The specific ion electrode for the parameter to be measured. A partial list of ions whicn
, can be measured includes cyanide, sulfide, ammonia, lead, fluoride and chloride.

• A suitable reference electrode to go with the above SIE.

Specific electrodes for other ions have also been developed, but are not widely used for field
investigation efforts at this time. Note that of the specific electrodes referenced above, only fluonde
and ammonia have analytical methoas approved by the USEPA

5.6,4 Measurement Techniques for Inorganic Ions Using Specific Ion Electrodes

Different types of electrodes are used m slightly different ways ond are applicaole for different
concentration ranges. Following the manufacturer's instructions, the general steps given beiow are
usually followed:

« Immerse the electrode in water for a suitable period of time prior to sample analysis.

» Standardize the electrode according to the manufacturer's instructions, including
necessary chemical additions for ionic strength ad|ustment, etc. Standard solutions
normally differ by factors of ten ,n concentration. Constant stirring is needed 'or accurate
readings,

• Immerse the eiectrooc m the sample. Allow the reading to stabilize and record the results
m a sue logbook. Stir the sample at the same rate as the standards. Air cubbies near me
membrane should be avoided, since this may cause interference in millivolt readings

(NOTE; Each SIE has substances wnich interfere with proper measurement. These may be eliminated
using presentment methods as detailed by the manufacturer. It is importan: to know 'f
interferences are present so that suspect readings may be noted as sucn.)

• If the pH meter does not read out directly, plot millivolts versus concentration for :he
standards and then determine sample concentration

6.0 REFERENCES

American Public Health Association, 1980. Standard Methods for the Examination of Water and
Wailewater, 15th Edition, APHA, Washington, D,C.

USEPA, 1979. Methods ft :hemical Analysis of Water and Wastes, EPA-b'00/4-79-020

U.S Geological Survey, 1984 National Handbook of Recommended Methods for Water Oata
Acquisition. Chapter 5: Chemical ano Physical Quality ol Water and Sediment ti S Dept o' the
interior, Reston, VA

Ebasco Services incorporated, REM n: :>eld Tecnnicai Guideline FT-7 10. FeoruaryJ, 1-n.j
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7,0 RECORDS

Attachment A • Specific Conductance of KC1 Solutions at 25 degrees Centigrade

Attachment B • Variation of Dissolved Oxygen Concentration in Water as a a Function of
Temperature and Salinity,
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ATTACHMENT A

SPECIFIC CONDUCTANCE OF KC1 SOLUTIONS
AT 25 DEGREES CENTIGRADE

Concentration

mol/L

00001
0.0005

0001

0.005

0.00702

001

0.02

Specific

mg/L

7.456
37.28
074.56
372.8

523.4

745.6

1591.2

Conductance

HS/cm

14.94
73.90
1470

717.8

1000

1413
2767

NOTE. This table has been modified from Standard Methods for :ne
Examination of Water and Wastewater (1980)

AR3007it7
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ATTACHMENTS

VARIATION OF DISSOLVED OXYGEN CONCENTRATION
IN WATER AS A FUNCTION OF TEMPERATURE AND SALINITY

Temperature
C

0
1
2
3
4

5
6
7
8
9
10
1 1

12
13
14

15
16
17
18
19
20
21
22
23
24

Dissolved Oxygen mg/l

Chloride Concentrat on in Water

0

14.6
142
13.8
13.5
13,1
12.8
12.5
12.2
11.9
11 6
11 , 3
1 1 . 1
10.8
106
104
10.2
10.0
9.7
9.5
9.4
9.2
90
88
87
85

5.000

13.8
134
13.1
12,7
12.4
12.1
11 8
11 5
11.2
M O
10.7

10.5
10.3
10 1
9.9
9.7
9.5
9.3
9.1
8.9
8.7
8.6
84
83
8 i

10,000

13.0
12.6
12.3
120
11,7
1 1 4
1 1 , 1
10.9
106
10.4
10.1
9.9
9.7
9,5
9.3
9.1
9.0
8,8
6.6
8.5
8.3
8.1
8.0
79
77

15,000

12.1
It 8
11.5
11.2
11 0
107
105
10.2
10.0
98
9.6
94
9.2
90
88
8.6
8.5
83
8.2
8.0
79
77
76
T A
73

20,000

11,3
11,0
10.8
10.5
10.3
100
98
96
9.4
9.2
90
8.8
86
85
8.3
81
80
78
77
76
7.4

73
7 1

70

69

Difference/100 -rig chloride

0.017
0.016
0.015
0.015
0.014
0014
0.014

0,013

0.013
0.012
0.012
0.011
0011
0011

• ooio
0010
0010
0.010
0009
0.009
0.009
0009
0008
OOC8
0 OC8

ft
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AHACHMENTB

VARIATION OF DISSOLVED OXYGEN CONCENTRATION
IN WATER AS A FUNCTION OF TEMPERATURE AND SALINITY

Temperature
C

25
26
27
28
29
30
31
32
33
34

35
36
37
38
39
40

41

42
43
44

45
46
47
48
49
50

Dissolved Oxygen mg/l
Chloride Concentration in Water
0
8.4
8.2
8 1
79
78
76
75
7.4
73
72
7 1
70
69
6.8
67
66
65
64
63
62
6 1
6.0
59
58
57
56

5,000
8.0
78
7.7
7.5
7.4
73

10,000
7.6
74
73
7.1
7,0
6.9

15,000
7.2
7.0
6.9
6.8
6,6
6.5

20,000
6.7
6.6
6.5
64
6.3
6.1

Difference/100 mg chloride

0.008
0.008
0.008
0.008
0.008
0.008

Note in a chloride solution, conductivity can be rougnly related to chloride concenra: on (and
•.nere'ore jsea to correct measured D 0 conce"tr;mon) using Attache0: A
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1.0 PURPOSE

This procedure describes the appropriate containers to be used for samples depending on the
analyses to be performed, and the steps necessary to preserve the samples when shipped offsite for
chemical analysis,

2.0 SCOPE

Different types of chemicals react differently with sample containers made of various materials. For
example, trace metals adsorb more strongly to glass than to plastic, while many organic chemicals
may dissolve various types of plastic containers it is therefore critical to select tne correct container
in order to maintain tne quality of the sample prior to analysis.

Many water and soil Simples are unstable, and therefore require preservation wnen the time
interval between field collection and laooratory analysis is long enough to produce changes m either
tne concentration or the physical condition of the constiluent(s) requiring analysis. While complete"
and irreversible preservation of samples is not possible, preservation does retard the cnemicai ano
biological changes that inevitably take place after the sample'S collected

Preservation techniques are usually limited to pH control, chemical addmonlsl ano refrigeration/
freezing. Their purpose is to (1)retard biological activity, (2)retard hydroiys.s of cneniical
compounds/complexes, (3) reduce constituent volatility, and (4) reduce adsorption ef-'ec'.s

3.0 GLOSSARY

HCI • Hydrochloric Acid
HiSO,.- SulfuncAcid
HN03 • Nitric Acid
NaOH- Sodium Hydroxide

Normality INI- Concentration of a solution expressed as equivalent per liter, an equ,/a;ent oe^g me
amount of a substance containing one gram-atom of repiaceaole hydrogen or 'ts equivalent. THUS. a
one molar solution of HCI, containing one gram-atom of H, is "one-normai." wniie a one mo'ar
solution of HjSOn containing two gram-atoms of h, is "two-normal."

4,0 RESPONSIBILITIES

Field Operations Leader • retains overall responsibility for the proper storage anc preservation of
samples. During the actual collection of samples, the sampling technician(s) wm be direct.y
responsible for the bottling, preservation, labeling, and custody of the samples they collect until
released to another party for storage or transport to the analytical laboratory,

5,0 PROCEDURES

5.1 SAMPLE CONTAINERS

For most samples and analytical parameters e'ther glass or plastic containers are sa: s'ac:ory «
general, if the analyte(s) to be determined s organic m nature, the container s^e. s oe ""ace s'
giass. if the analyte(s) is inorganic, then the container should be plast.c S "ce con:a.-e'
specif.cation will depend on the analyte and sample matrix types (as indicated - Aitacr^e"1. AI
duplicate samples snouid oe taken wnen botn organic ano inorganic af'a'Vse's'Ve reo* rec

' AR30075I
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Containers should be kept in the dark (to minimize biological or photooxidation/photolysis
breakdown of constituent) until they reach the analytical laboratory. The sample container should
allow approximately 5-10 percent air space ("ullage") to allow (or expansion/vaporization if the
sample is heated during transport (1 liter of water at 4°C expands by 15 ml if heated to 130°F/55'C),
however, head space for volatile organic analyses should be omitted.

For CLP laboratories, containers will be obtained through the CLP Sample Management Office. For
Responsible party actions or non-CLP laboratories, the laboratory should provide containers that
have been cleaned according to U.S. EPA procedures. Sufficient lead time should be allowed.
Shipping containers for samples, consisting of sturdy ice chests, are provided by the laboratory of the
remedial investigation contractor.

Once opened, the container must be used at once for storage of a particular sample. Unused but
opened containers are to be considered contaminated ano must oe discarded: because of the
potential for introduction of contamination, they canno. be reclosed and saved for later use.
Likewise, any unused containers which appear contaminated upon receipt, or whicn are found to
have loose caps or missing Teflon liner (if required for the container) should be discarded.

General sample container and sample volume requirements are listed m AttachmentA. Specific
container requirements are listed m Attachment B.

5,2 PRESERVATION TECHNIQUES

The preservation techniques to be used for various analytes are listed in Attachments A andB.
Reagents required for sample preservation will either be added to the sampie containers by the
laboratory prior to their shipment to the Field or added m the Field, in general, aoueous sampies of
low concentration organics (or soil samples of low or medium concentration organics) are cooieo to
4"C. Medium concentration aqueous samples ano nigh hazard organics sampie are not preserved.
Low concentration aqueous samples for metals are acidified with hNOj, wnue medium
concentration and high hazard aqueous metal samples are not preserved LOW or medium
concentration soil samples for metals are cooled to 4!C while hign hazard samples are not preserved.

The following subsections describe the procedures for preparing and adding cheTxal preservatives
Attachments A and B indicate the specific anaiytes wmch require tnese preservatives

5.2.1 Addition of Acid (HiSOa, HCI. or HNOi) or Base

Addition of the following acids or bases may be specified for sample preservation: tnese reagents
should be analytical reagent (AR) grade and should be diluted to the required concentration with
double-distilled, eeiomzed water m the laboratory, before Field sampling commences:

AR300752
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Acid Base

HCI
H2S04
HNO)
NaOH

Concentration

1 : 1 dilution of concentrated HCI
1 : 1 dilution of concentrated H2S04
Undiluted concentrated HNO]
400 grams solid NaOH m 870 ml water

Normality

6N
18N
16N
ION

Amount for
Acidification"

5-10ml
2-5 ml

2-5 ml

2ml""

" Amount of acio to ado (at the specified strength) per liter of water to reduce the
sample pM to less than ?, assuming that the water is initially at pri 7, ano ,s poorly
buffered and does not contain paniculate matter.

"• To raise pH of I liter of water to 12.

The approximate volumes needed to acidify one liter of neutral water to a pn of less than 2 (or raise
the pH to 12) are shown in the last column of the above taole. These volumes are only approximate;
if the water is more alkaline, contains inorganic or organic buffers, or contains suspended panicles,
more acid may be required. The final pH must be checked using narrow-range pri paoer

Sample acidification or base addition should proceed as follows-:

• Check initial pH of sampie with wide range (0-14) pH paper

• Fill sampie bot'.'e to within 5-1 Oml of final desired volume and addapout 1/2 of estimated
acid or base required, stir gently and check pH with medium range pn paper (pHO-6 or
pH 7 5-14, respectively)

• Add acid or base a few drops at a time while stirring gently. Check for' nal pH using
narrow range (0-2.5or 1 1 - 1 3 , respectively) pn paper; wnen des.reo pn s reached, cap
sample pottle and seal

Never dip pH paper into the sample; apply a drop of sample to :ne pn paoer using tne
stirring rod.

5.2.2 Cyanide Preservation

Pre-sample preservation is required if oxidizing agents such as chlorine are suspected to be present.
To test for oxidizing agents, place a drop of the sample on Kl-starch paper; a nlue color indicates tne
need for treatment. Add ascorbic acid to the sample, a few crystals at a time, until a drop of sample
produces no color on the Kl-starch paper. Then add an additional 0.6 g of ascorbic acid for each liter
of sample volume. Add NaOH solution to raise pH to greater than 12 as described m 5.2.1 If
oxidizing agents are not suspected, add NaOH as directed.

5,2.3 Sulfide Preservation

Samples for sulfide analysis must oe preserved oy addition of 4 drops (02 fill o; 2\ z nc acetate
solution per 100 mi sampie The sample ph is then raised to 9 using NaO" Tne 2N z,nc acetate
solution 15 made by dissolving 220 g of zinc acetate m 870 ml of distilieo water :o ^ane ! liter o'
solution
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5.2.4 Preservation of Organic Samples Containing Residual Chlorine

Some organic samples containing residual chlorine must be treated to remove this chlorine upon
collection (See Attachment A), Test the samples for residual chlorine using EPA methods 330.4 or
330.5 (Field Test Kits are available for this purpose), If residual chlorine is present, add 0.008%
sodium thiosulfate (60 mg per liter of sample).

5,2.5 Field filtration

When the objective is to determine concentration of dissolved inorganic constituents in a water
system, the sample must be filtered through a non-metallic 0.45micron membrane filter
immediately after collection A filtration system consisting of three to six filtration towers attached
to a manifold and vacuum pump is recommended if much filtration is required in the field. Discard
the first 20 to 50 mi of filtrate from each sample to rinse the filter and filtration apparatus. This
technique minimizes the risk of altering the composition of the samples by the filtering operation.
For analysis of dissolved metals, the filtrate is co'lected m a suitable bottle (see Section 5.1) and is
immediately acidified to pri 2,0 or less with nitric acid whose purity is consistent witn tne
measurement to be made. Inorganic anionic constituents may be determined using a portion of the
filtrate that has not been acidified.

Samples used for determining temperature, dissolved oxygen, Eh, and pH should not oe filtered. Do
not use vacuum filtering prior to determining carbonate and bicarbonate concentration oecause it
removes dissolved carbon dioxide ano exposes the sampie to the atmosphere. Pressure filtration can
be done using water pressure 'rom the well, if gas pressure is required, use an met gas such as
argon or nitrogen.

Do not filter samples for analysis of volatile organic compounds. If samples are to be tutered (or
analyzing other dissolved organic constituents, use a glass-fiber or metoi-i lembrane filter ano collect
the samples m a suitable container (see Section 5.1). Because most organic analyses require
extraction of the entire sample, do not discard any of it. After filtering, tne rremorane containing
the suspended fraction can be sealed in a glass container and analyzed separately as soon as
practicable. Total recoverable inorganic constituents may be determined using a second, unfixed
sample collected at tne same time as tne sample for dissolved constituents

6,0 REFERENCES

American Public Health Association, 1981 Standard Methods for the Examination of Water and
Wastewater, 15th Edition APHA, Washington, D.C.

USEPA, 1984. "Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean
Water Act." Federal Register, volume 49 (209), October 26,1984, p. 43234

USEPA, 1979. Methods 'or Chemical Analysis of Water and Wastes. EPA-600/4-79-020 USEPA-EMSL,
Cincinnati, Ohio.

Ebasco Services incorporated; REM ill field Technical Guideline No. FT-7 06 Marcn 4, '986

7.0 ATTACHMENTS

Attachment A • Genefai Sampie Container and Preservation Requirements CsRC-A, 3C3A Sarrp:es
Attachment B • Required Containers, Preservation Techniques, and Holding T rnes (3 snee'.s)
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ATTACHMENT A
GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS
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1.0 PURPOSE

This procedure contains examples of forms in current use for RI activities, and a brief explanation of
the function of these forms. The intent of this guideline is simply to compile and introduce these
forms, and not to provide detailed explanations of the Forms.

2,0 SCOPE

Attachment A lists the forms illustrated m this procedure. Forms identified as controlled documents
are issued by EPA, are sequentially numbered, and may not be altered. Those which are not listed as
controlled documents and not required documents issued by EPA may be altered or revised for
project-specific needs, with notification of, or in consultation witn ZPMO

3,0 GLOSSARY

Controlled Document • A consecutively-numbered form released oy EPA or me Zone Program
Management Office (ZPMO) for use on a particular work assignment. Ail unused forms must Da.
returned or accounted for at the conclusion of the assignment.

4.0 RESPONSIBILITIES

Field Operations Leader . The Field Operations Leader is responsiole for ensuring tnat the
appropriate forms illustrated in this guideline are correctly used and accurate!/ fiiiec out in general,
the sampling technician or Field Operations Leader will fill out forms related to samp,e laoeiing,
shipment and analysis (see Section 5.1); the site geologist/geonydrologist wnl Mi out nonngs iogs.
grounowater level and geohydrological test form (see Section 5.2); and tne fieic Operations .eaaer,
site Health and Safety Officer, or field technicians, will fill out equipme"' canorat.on ano
maintenance records (see Section 5.3).

5,0 PROCEDURES

S.1 SAMPLE COLLECTION, LABELING, SHIPMENT AND REQUEST FOR ANALYSIS

5.1.1 Sample Label

The sample label is a 2-by 4inch white label with black lettering and an adhesive bacsmg
AttachmentB-l is an example of a sample label. 8lanK labels may be ootained from ZPMO or
Regional Offices when needed. These labels are required on every sampie out are not controlled
documents. Guidelines for filling out sample labels are contained in SA-6.1

5.1.2 Sample Identification Tag

The Sample Identification Tag (Attachment 8-2) must be used with sampies collected for Contract
Laboratory Program (CLP) analysis. The tag is a white, heavy paper label that is attached to the neck
of the sample bottle with a string or wire. The Sample identification Tag is a controlled document,
and is available from the Regional Sample Control Center (RSCC) Procedure SA-6 ' provides tne
steps m filling out Sample identification Tags.

5.1.3 Cham-of-Custodv Record Form

The Cham-of-Cjstody Record Form accompanies a sarrple (or group o' sa^piesi as : s '.rans'errec
from oerson to person Tnis form must oe used for any samples conecteo 'or cnenica or

flR<:iQ0762
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geotecnmcai analysis, whether on-site or oif-site. it <s a controlled document, Each EPA Region m
Zone 1 uses a slightly different Chain-of-Custody form. AttacnmentB-3 illustrates a
Chain-of-Custody Record form used by Region ill. This form is available from the RSCC, Procedures
for filling out Chain-of-Custody Record forms are contained m SA-6,1

5.1.4 Chain-of-Custodv Seal

Attachment B-4 is an example of a custody seal. The Custody seal is a 1 by 3 inch adhesive-backed
label. It is part of a cham-of.custody process and is used to prevent tampering with samples after
they have been collected in the field. It is used whenever samples are shipped with an accompanying
Cham-of-Custody Record form. The chani-of-custody seal 15 available from the RSCC.
Procedure SA-6.1 describes the procedures for using cham-of-custody seals.

5.1.5 Bottle Delivery Order (DO) Form

If CLP analyses are requested, a Delivery Order (DO) form (Attachment 8-5) is completed by the
Authorized Requestor ano suomuteo to the CLP Sample Bottle Repository (see Procedure SA-6.6).
This form is required but not a controlled document.

5.1.6 Repository Packing List (PL) Form

The Repository Packing List form (Attachment B-6) is used for CLP analyses. This form is completed
by the Sample Bottle Repository when the requested sample bottles are snipped A copy of the PL is
received with the sample bottle shipment and is retained by tne Authorized Reauestor

5,1.8 Sample Log Sheet

A Sample Log Sheet is a notebook (3-rmg binder) page 'hat is used to recorc specified types of data
wnile sampling Attachments8-7 to B-IO are examples of Sampie Log Sheets The data recorded on
these sheets are useful in describing the waste source and sample as weil as pointing out any
problems encountered during sampling Guidelines for filling out tne Sample Log Sheet are
contained m SA-6,6. Blank Sample Log Sheets may be ootameo from ZPMO or Regional 0"ices;
these forms are not controlied documents

5.1,9 Traffic Reports (for CLP Laboratory Analyses)

A Traffic Report (TR) is a preprinted form that is provided by the EPA Sample Management Office to
each Region through the Regional Sample Control Center (RSCC). These forms are obtained from
the RSCC as needed for specific work assignments. These forms are part of the EPA sample-tracking
system and are used to trace the shipment of samples for CLP laboratory analysis Presently, these
forms are for two types of samples: organics (OTR) and inorganics (ITR) (see Attachments B-H
and B-12, respectively) The organics and inorganics forms are used to document and identify the
collection of low- and medium-concentrations samples for organic and inorganic analysis. Up to
20 samples can be recorded on each traffic report. Guidelines for filling out traffic report forms are
contained mSA-6.6

5.1,10 Traffic Report Label

The Traffic Report Label is a smal1 prenumbered white label witn olack lettering and an adhesive
backing Attacnment 8-13 provides e«arpies of several traffic repor. laoe's The numoer wnicn
aopears o" a traffic repor, laoe1 '5 unique1/ numbered and used to tracK sarr.pies for C.P anaiys.s 'n
addit.on '.o tne lumper, each iabe> cortans a designation as to tne type of analysis to oe performed
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(VOA, etc.) or as to preservation of the sample (preserveq unpreserveo, etc.). use of tnese iapeis is
described m Procedure SA-6.6

5,1.11 Special Analytical Services (SAS) Packing List

In addition to routine analytical services (RAS), some special analytical services (SAS) are available
through the CLP. These may include quick turnaround or verification analyses, non-priority
pollutant analyses, analyses requiring lower detection limits than RAS methods provide, or otner
specific analyses (e.g., EP toxicity testing). For all "all SAS" type of request (in contrast to "RAS plus
SAS," see Procedure SA-6.6), the SAS Packing List (Attachment B-14) is used rather than a traffic
report. SAS Packing Lists are provided by the SMO to each region through the RSCC, which provides
forms as required. Use of the SAS form is further described in Procedure SA-6.6

5.1.12 Dioxin Shipment Record (05R)

The Dioxin Shipment Record (DSR) provides a record for one shipment batch (up to 24 samples! of
dioxin samples to a CLP laooratory. Samples are individually numbered using tne pre-pnnted iaoels
provided witn tne DSR (see Attachment B-15) DSRs are provided by the SMO to eacn region through ,
the RSCC. DSRs must be used to track shipment of dioxm samples submitted for CLP analysis See
Procedure SA-6.6 for detailed description of tne use of DSRs.

5,1,13 Sample Shipping Log

The sample shipping loy, shown m Attachment B-16 is required by Region in EPA and i to be
completed whenever samples are shipped to a CLP Laooratory The sampie snipping log is tnen
submitted to tne RSCC the week following sample collection. In addition, a project sample summary
(Attachment B-17) form must oe completed and submitted to the RSCC

5.2 SEOHYDROLOGICAL AND GEOTECHNICAL FORMS

5,2,1 Groundwater Level Measurement Sheet

A grounowater level measurement sneet, shown m Attachment 01 should be filled out 'or eacn
round of water leve' measurements at a site. These sheets are not controlled documents and car- oe
obtained from ZPMO or Regional Offices

5,2,2 Data Sheet (or Pumping Test (Pumping Well)

During the performance of a pumping test, a large amount of data must be recorded, often within a
short time period. he pumping test data sheet (Attachment02) facilitates this task by
standardizing the data collection format, and allowing the time interval for collection to be laid out
m advance. This form is not a controlled document and can be obtained from ZPMO or Region
Offices.

5.2,3 Data Sheet for Pumping Test (Observation Well) or In-Situ Hydraulic Conductivity Test

This data sheet (Attachment 03) is similar to that described m Sections 2.2 iciwever, sonewat
different data must be recorded for pumping test ooservation welli and 'n-s,tu hydrate
conductivity tests, as snown on tms sheet. This form is not a controlled doc-mer't and "-ay oe
obtained from ZPMO or Regional Offices
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5.2,4 Packer Test Reporting Forms

A packer test reporting form shown in Attachment C-4 is used for collecting data when conducting
packer tests during monitoring well drilling. These sheets are not controlled documents and can be
ootamed from ZPMO or Regional Offices.

5.2.5 Summary Log of Boring

During the progress of each boring, a log of the materials encountered, operation and driving of
casing, and location of samples must be kept. The Summary Log of Boring (Attachment C-4) is used
for this purpose, In addition, if volatile organics are monitored on cores, samples or cuttings from
the borehole (using HNU or OVA detectors), the results are entered on the boring log at the
appropriate depth. The boring log also provides space for entry of the laboratory sample number
and the concentration of a few key analytical results This feature allows direct comparison of
contaminant concentrations witn soil characteristics

The Summary Log of Boring is not a controlled document, BlanK sheets are available from ZPMO or
Regional Offices

5.2,6 Monitoring Well Construction Details Form

A Monitoring Well Construction Details Form must be completed for every monitoring well installed.
This form contains specific information on lengtn ano type of well riser pine and screen, backfill,
filter sane and grout characteristics, and surface seal characteristics. This information is important m
evaluating the performance of tne monitoring well, particularly m areas where water levels snow
temporal variation, or where there are multiple (immiscible) pnases of contaminants. Depending on
the type of monitoring well (in overburden or bedrock), different forms are used (see
Attachments C-5 througn 09).

The Monitoring WeH Construction Details Form is not a controlled document BlanK sneets are
available from ZPMO or Regional Offices. Guidelines on completing tnis form are contained in
GH-1 7

When a test pit or trench is constructed for investigative or sampling purposes, a Test °it .og must pe
filled out by the responsible field geologist or sampling technician Test Pit Logs (AttacnmentC-8)
are not controlled documents and are available from ZPMO or Regional Offices

5,3 EQUIPMENT CALIBRATION AND MAINTENANCE FORMS

5,3.1 Equipment Calibration Log

The calibration or standardization of monitoring, measuring or test equipment ,s necessary to assure
the proper operation and response of the equipment, to document tne accuracy, precision or
sensitivity of the measurement, and determine if correction should be applied to tne readings Some
items of equipment require frequent calibration, other infrequent. Some are calibrated b/ the
manufacturer, other by the user

Eacn instrument requiring calibration has its own Equipment Ca'ibra:,on Log (Af.achmer1'. D-'l
which documents tna; the manufacturer's instructions were 'oilowea 'or cano'a'. on o' "e
equipment, including frequency and type o! standard or calioration device This 'o'̂. is 10: a
conironea document
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FORMS FOR RI ACTIVITIES

Attachment Sub fleet facf,

B-1 Sample Label,.,,,,,..,,,....,,,..,.,......
B-2 Sample Identification Tag.................
B-3 Chain-of-Custody Record Form, Region III..
B-A Chain-of-Custody Seal,....,........,.,,...
B-5 CLP Sample Bottle Repository Order Form,.
B-6 Repository Packing List Form..............
B-7 Groundwater Sample Log Sheet Form.........

B-12 Inorganics Traffic Report Form...................
B-13 Traffic Report Labels............................
B-1/. Special Analytical Services (SAS) Packing List,..
B-16 Sample Shipping Log..............................
B-17 Project Sample Summary...........................
C-l Groundwater Level Measurement Sheet..............

D-l Equipment Calibration Log....,.,.,,,..........,
A SA-6.3, Typical Site Logbook Entry.............
QAPP Fig. 7-2 Task Modification Request Form,,,...,...,.,....
B SA-6.6, Planned Sample Activity Requiring CLP

Analysis Form..................................
C SA-6.6, CLP Sample Bottle Repository'Superfund

Delivery Request Form,.,.,...,,...,,.......,,..
D SA.6.6, Special Analytical Services Client

Request Form,..................................
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ATTACHMENT B-3

\CHAIN-OF-CLISTODY RECORD FORM FOR USE IN REGION III
(Original is 8-1/2x11-3/4")
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ATTACHMENT B.4

CHAIN-OF-CUSTODY SEAL

>. CUSTODY SEAL
Date
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FORMS USED IN RI ACTIVITIES

Date of

Fron
Affil

iequest:

(Naiime). _

ATTACHMENT B'T
CLP SAMPLE BOTTLE REPOSITORY
SUPERFUND DELIVERY REQUEST

REQUEST NO.

""""•"•'•OI/OI/BB

Type of Request:
Routine [
Fast Turnaround j
Emergency [

(Date/Time request called m)

Ship the following items fcr arrival by\ \ __________________ (Date)
i(If applicable) Ship to arnviuw earlier trWi ________________ (Date) '

ShipTc
(Provic-
street
Attent
Call be
(Phone

Item

A

B
C
D
E
F
G
H

J

K
L

>:
e
iddress)
on:
foredeliv
No.):

80-oz.
40-ml
1-liter
120-ml
1-oz.
8-oz.
4-oz,
Miter
32-oz.
4-liter
500-ml

Descnptio/i A \

amber glass bott!^ / \ \
glass vial / / \ \
polyethylene b/ottie ____ [
wide-mouth^lajivial \
wide-mouth glass ;ar
wide-mouth glass jar
wide-mouth glass jar
amber glass bottle
wide-mouth glass jar
amber glass bottle
polyethylene bottle

No of items

6
72

\ 12

\ U
1 **' ̂

12
12
12
12
4
24

No of Cases
Requested

ery:

DISTRIBUTION: White-Repository YtllowRtquestor

I

^
14
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ATTACHMENT 8-6

JUPSRFUND SAMPtB 50TTIE REPOSITORY
PACKING LIST
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ATTACH MENTB-1

SAMPLE LOG SHEET
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ATTACHMENT A
TYPICAL SITE LOGBOOK ENTRY

STARTTIME. ___________ DATE:

SITE LEADER:
PERSONNEL:

NUS DRILLER EPA

WEATHER: Clear, 68°F, 2-5 mpr wma from SE

ACTIVITIES.
1, Steam jenney and fire noses were set up.

2 Drilling activities at well ____ resumes Rig geologist was
See Geologist's Notebook, No. l, page29-30, for details of drilling activity, Sample
No 123-21-54 collected; i«e sample logoook, page42. Drilling activities completed at 11:50
and a A inch stainless steel well installed. See Geologist's NoteDooK, No. l, page 31, and wen
construction details for well _____

3 Drilling rig No 2 steam-cleaned at decontamination pit. Then set up at location ol
well_______

4 Well ______ drilled Rig geologist was _____________________. See
Geologist's Notebook. No 2, page lor details of drilling activities. Sample
numbers 123-22-Sl, 123-22-S2, and 123-22-S3 collected; see sample logbook, pages43, AA,
and 45

5 well _____ was developed. Seven 55-gallon drums were filled in the flushing stage, The
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water
pumped from well was "sand free."

6. EPA remedial project manger arrives on-site at 14:25 hours.

7 Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up over
test pit ________.

8. Test pit______ dug with cuttings placed in dump truck. Rig geologist was
______________. See Geologist's Notebook, No. I, page 32, for details of test
pit activities. Test pit subsequently filled. No samples taken for chemical analysis, Due to
shallow g'oundwater tade, filling m of test pit __ resulted in a very sort and wet area. A
mound was developed and the area roped off

Express carrier picked yp samples (see Sample Logbook, pages42 through45) at 17:50hours
Site aovit.ei wrinated at 18 22 houil Ail personnel offsite, gate locked.

c,e.d Operationueador 4R300784



:,'- "•-'" 70 "" ,9o«9

QUALITY ASSURANCE PRO.'ECT PLAN fl""'t>" o f««n...Diii 01/0)/M

(

FIGURE 7-2

NUS CORPORATION
Afir-S III PROGRAM

TASK MODIFICATION REQUEST

EPA Work Assignment \-noer Project Number TMRNuroer

To Location Date
Descript.on:

Reason for Change:

Recommended Disposition:

Fi*ld Operations Leidir (Signature) Date
Disposition:

Project Manager Dm

Distribution: Program Manager Others as nauirid
Quality Assurance Officer
Project Manager
Field Operations Leader
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5A.56
MANAGEMENT 0? SAMPLING AND
PREPARATION OF REQUIRED FORMS £"•.- -One

Q I/O "88

ATTACHMENT C

CLP SAMPLE BOTTLE rurosiroin
SUPERFUND DELIVERY REQUEST

DM at Rtqucii. —————————_ Type of Rtqueic
Roulint I——I
Fill Turnaround I I _______________
Emerjenc) | ) _________._____

(Qiie/iime tcqueii cilltfl m;
FROM (Name), ___________________________
Affiliation' ________________________
Telephone: ___________________
AR Sifnaiure,

TO l-Chem Rticirch Corporaiion
237J7-F Eichler Sireel
Hay»ard, CA WU
Phone: 4IS/'!2-3;05

Ship ihc following herni for arrival by ___________,,(datc)
tlf applicable) Ship 10 arrive no earlier than: .__________(dale)

No, of No of
lltrni Caiei

lum____________DtHripiion____________Ptr Caie_______Rtqucnca

A IQ-oi imber ilui boule 4
El 40-mL |lui vial 72
C I-L polyethylene boitle 12
D 120-mL wide-mouili ilui vial 12
E l6-oi wide-mouih flail jar 12
F l-oi widc-aouih |lui jar 12
G 4-oi widt-moultl |lau jar 12
H I-L amlxr |lau boule 12
1 J2-oi wide-moult |Lui jar 12
K <-L iraber flan boule 4
L 500-mL polyeihyleni boiD« 24

Ship To:
(provide

AR 300781+

DISTRIIUTION: Wkiit-ftfanuty Ytll<iw~Hi^\aitat fink-Mo
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ATTACHMENT D-page 1

UJ. ENVIRONMENTAL PROTECTION AGENCY
CLP Simple Management Office
P.O. Box I.I - iMeundrU, Ylrjlni* 2231}
Phooei 703/357.2»W . FT5/J57-2WO

SPECIAL ANALYTICAL SERVICES
Client Requeit

Q Regional Transmittal D Telephone Request

A. EPA Region/Clients ———

B. Representative: ______

C. Telephone Number!

D. Date of Request!
Please provide below description of your request (or Special Analytical Services
under the Contract Laboratory Program. In order to most efficiently obtain
laboratory capability lor your request, please address the following considerations,
ii applicable, Incomplete or erroneous information may result tri a delay in the
processing of your request. Please continue response on additional sheets, or
attach supplementary information u needed.
I. General description of analytical service requested: ______________

2. Definition j_r_d number of work umu involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or toil and

j ...i-.i.-. u^ m.rtium or hiah concentration)!
Zr ir»etinni-wh«ther orjamcs or inorganic, wi,s..,~. --,-
«d!menH;.nd whether low, medium or high concentrate),

3. Purpose of .n.lyi.i UpK«X ̂ "hef enlorcement, remedl.l action, etc.)!

"-. _inm»tedd»te(s)ol collection!

',, .iiim.teJ rja'.((s) anc! meteor! c! viipT.friti _____
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ATTACHMENT 0-page 2

6. Approximate number ol days reiulu required after lab receipt ol samples!

7, Analytical protocol required (attach copy if other than a protocol currently
used in this program)! ____________________________

Special technical instructions (if outside protocol requirs-nents, specify
compound names, CAS numbers, detection limits, etc,): __________

9. Analytical resulu required (if known, specify format [or data sheets, QA/QC
reports, Chain of Custody documentation, etc.) If not completed, loriiat of
results will be lelt to program discretion. _________________________

II Other (use additional sheets or attach supplementary information, as needed)!

11, Name of sampling/shipping contact!
Phones ______________

Please return this request to the Sample Management Office u soon as possible to
expedite processing of your request for special analytical services, Should you
have any questions or need any assistance, please call ut at the Sample Manage-
ment Office.

AR300786 !
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HEALTH AND SAFETY PLAN
BACKGROUND

Site Name: Army Creek Landfill Client Contact: L'.S. EPA-Eric Neurnan
Address: L'.S. Routes 13 and 301 Phone No: 215-597-9238_____

New Castle County, Delaware Other Contacts: NL'S Corp.-R, Steclk
________________ ______CFEE-D, Sheridan

DatePliinReauestec Mav 30. I9R1

Phone No.: NTS - 412-788-1080
Phone No: CFEE- 301-433-833:

Purpose of Site V'iit. Conduct Groundwater Sampllnn Task
Proposed Data of Work Commencing June 23 - July 7. 1989

Proposed Site Investigation Team:
N'JS 'ersonnel: DiSCipi

L, Johnson for Desicneel______ Site Supervision

Otner Purpose
CFF.K - Chon Yen_____________ Field Operations Lender
GFEE - Louis Fiorucci Site Health i Safety Officer
CFEE - Chen Yen Field Quality Assurance Officer
GFEE - Field Geologist.'Sampler

Plan Preparation
Prepared py: Louis C, Fiorucci (HSSO)_________ tj_'_2'!3
Reviewed and Approved Dy: Gary Beswick________________ (_,__/_)
Reviewed
fvĵ '5 PrQisc* Mu"acjer __^____ .__
Fo;iO'.v jc ^et?ofl

. .,...„ Louis C, Fiorucci

1. SOI!0.'. -D

AR300789
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Facility Description: TH» Army Creek Landfill, formerly knoun as che Uangollen
Landfill, Is a 60 acre parcel that has been abandoned as a landfill since 1968.

Principal Disposal Metnod (type and location): The Army Creek Landfill was operated bv
New Castle County. Delauare fron 1960 to 1968. The landfill accepted municipal
wastes, Purina the eight years of operation, approximately 1.9 million cubic
yards of refuse uere placed In the landfill. It is estimated tha; 30 percent
(600.000 cubic yards) of che refuse lies belou the seasonal high water table^
The average refuse thickness Is approximately 25 feet.________________

According totha 1986 feasibility Scudv, uastes deposited a: the sice included
paper, cans, serao sheet metal, bottles, wood, fabric. Elastic, and class.
§,'.l:hourh ns: knovri, i; is suspected c'nst orsar.ic solvents and metallic uastes
rav hjivn heen disposed at the landfill._________________________
These wastes Mere disposed of using the modified area fill method. During
lanifllling, dailv caver and intermediate caver uere obtained from wiih'.n che
ouarrv and added onlv interaltrentlv. Waste compaction is believej to have
been minimal. Significant amounts of differential settlement have occurred a:
.the .landfill surface. The depressions chat have formed due co differential
sectle-flnr.. :he task of significant site relief, and che siltv sand character-

is;ics of che final cover all enhance infiltration of precipitation fron the
landfill to che subsurface. In fact, model simulations conducted as cart of
che County's fea;ihiH:v Scudv provided predictions that at least SO percent
of che precipitation uhtch falls onto the landfill surface percolates through
che refuge._____________________________ __

AH300790
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Facility Description: T>.» Army Creek Landfill, formerly known as the Llangollen
Landfill, Is a 60 acre parcel that has been abandoned as a landfill since 1968,

Principal Disposal Method (type and location): The Army Creek Landfill was operated bv
New Castle County, Delaware from 1960 to 1968, The landfill accepted municipal
uastes, During the eight years of operation, approximately 1,9 million cubic
vards of refuse uere placed in tha landfill, It is estimated that 30 percent
(600.000 cubic yards) of the refuse lies belou che seasonal high water table.n
The average refuse thickness Is approximately 25 feet,______________________

According to the 1986 Feasibility Scudv. wastes deposited at the site included
paoer, cans, scras sheet metal, bottles. »ooc!, fabric, olasti:, and class.
/.l:iiourh not itnov?,, it is suspected ths: crsanic solvents and racr.allie uasces
rav hjv heen disposed at the lar.Hfi'.ll.______________________________
These uastes uere disposed of using the modified area fill method. During
landfillinc. daily cover and intermediate cover uere obtained from u'-thin che
ouarrv and added onlv intermittently, Uaste compaction Is believed to have
been minimal. Significant amounts of differencial settlement have occurred a;
the l.indfill surface. The depressions chat have formed due to differencial

.setiler-ent. the lack of significant site relief, and the siltv sand character-
istics of the fin.il cover all enhance Infiltration of precipitation from the
landfill co the •suhiurfnce. In fact, model simulations conducted as o.irt of
th" Caiincv's TXisihili;v Study provided predictions chac at least 50 percent
of the precipitation uhieh falls onto the landfill surface percolates through
the refuse._________________________________________ _ _____

AR300790
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Unusual Features (containers, buildings, dikes, powerlines, terain, etc.):
The sice contains significant depressions chroughout. In addition, portions
of che site, along U.S. Routes 13 and 301S. have areas thac drop off sharply
from che top surface. Areas adjacent to che sice have recovery veils and
pipelines operating to remove contaminated groundwater from the shallow water
Cable. A Conrail rigHt-of-wav exists along che northern boundary line of the
site.________________________________________________

Status (active, inactive, unknown):
Tha AITJV Creek Landfill site is inactive as a landfill. There are active
shallow uater table recovery wells on the site chat discharge the groundwacer
into Army Creek._________________________________________

Locations of potential borrow sites have not ye: been determined,________

History (worker or non-worker injury; complaints from public; previous agency action):
No known worker or non-worker injury incidence data are available, Soraetir'a
after the landfill closed, contaminants exited che landfill via local ground-
water and such contaminants ware deLectedat residential veils, EPA instisuted
emergency action and installed groundwater monitoring wells and recover.1 wells.
The recovery wells kept contaminated waser fron advancing to populated areas.
In. 1986, E?A issued a Record of Decision following a Feasibility Scudv by New
Castle Countv._________________________________________

Monitoring used on previous site work; previous sampling data:
Monitoring performed on-site during both site investigations and the reasibilicy
Studv included real time instrumental monitoring for organic vapors and natural
gas releases from the fill. The results of such monitoring indicated chat
____some organic vapor was detected, and that trace amounts of natural
gas (methane) were detected in some of the monitoring veil head soaccs._______
The types and models of inscrumencs user! in f*v r«ic-'M1 <r,/ Studv are nor,
known, but may have Included the use of ,ip H?fl' /PTD1! imi" fn- orpini* vapor.
and an explosive gas and oxygen meter like a LEL/Oi unit. On Aoril 26. 1138.
sice visitors walked the site ,ind monirnrr-H *^n nnT- h-ni-Mn;-- ?<-.-/- T-/-I for
orgar.ic vapors with an OVA(FID) and ambien: air for explosive limits with
ar, LEL/Oj cypn (comparable) instrument
___________________flR3QQ79l



SuOjtC

HEALTH AND SAFETY PLANS

Numo«, H50)

Reviiion
3

P'9' 120(64

Eiltcivt OIK
OS/15/87

Previous Monitoring On Site (Previous Sampling Data Continued):
(U The following constituents are present in ground water: benzene,..1, 2,-
dichloroDropane, mechvlene chloride, 2,A-dinltrotoluene, n-nltlosodlmechvlarolne,
2.4.6.-eTiehlorooh_encil. blsf2 ehloroiiChvD-ether, and chlorodlbromomethane,
beryllium, cadmium, chromium, lead, mercury, nickel, iron, and manganese______
[Tables Bl-BA)._________________________________________
f2) The following constituents have buen found In surface water; (Tables 95-B8).
Orcanlcs included phenol, bis .(2-ethvlhe.xvl) phthalate, bucvl bengvlphthalate
and dt-n-buivlohchalate. Inorganics detected were aluminum, barium, cobalt,

Conner, iron, maganese, sine, boron, calcium, magnesium and sodiun (Tables B6.S8).
Copper, silver, ehroiniun. sine, and manganese were found downstream at highar

concerttrncions sh.ip. upstream. Cadniun and mercury vere the onlv parameters

exeffHine water quality criteria upstream and dovpstrenn of the pond fTables
B6, B8) .______________________________________________

t.'i'i 7Ve foJloutnp e?!-r*j;iinn;s 'i,ivi< jieon found in the Arnv Cree'< Sediier.ts!

iro".. lan^anoc". ?hr-"I'.1- girc. lead and barlun fTahle 391.______________

Mo nr-̂ -T.'lr' on""̂ 0'!-'r|_g yqr" jnro^pQfj j,> anblent air nnnitoripp during si:e____

investigations. It should be mentioned that the air space over grounduacer
in some monitoring veils contained____levels of organic compound vapors.
Xylene exhibited the highest level of 200 ppb, and subsequent modeling resulted
In a maximum ambient concentration down field of 2 ppb in extremely stable air
condicions. When the concentrations are evaluated in ambient air mixing, the
levels of contaminants in air drop to che parts per trillion range, _____

AR300792



TAJil-S Bl

. ORGANIC CCMPOOTDS IN RBCOVSRy HZT.LS
ECC22-XNG DRINKING KATSR CRITERIA•

I'

Hell_____Parameter____ (ug/1)
Max. Cone. . Crieari

PH-1 Ben :ena 12.0 S.fl''
1,2-dichloropropane 40.6 slo13
Meehylene Chloride 32.0 0.19C

FW-10 2,4-diaisrotoLuene ' 44.0 O.lld
K-flitroaodise-hylasune <10.0 'O.OQ1-!
l,2-dicljloroe!:haae 51.0 5.0

SK-11 Rcaseae <10.0 S.oa

rW-12 Beasefla 10.3 s.ff?
1,2-dichloropsopaae 2S.1 6.0
Keeaylene dlorida 21.2 Q.l5)0
2,4,6-crichloroahenol 3.0 --3&j
ais<2-chloroeEayl)ether <10.0 0.03

?W-lj 1,2-dichJLoropropane 25.8 S.O'3
Mesavler.e Chloride 21.3 0.19S
aix(2-ct:lo?oe!;aylj.)e._a>1 ^S.O ' 0.03
Beaseae 37.C 5.0

Sn-1.'. 3i_(2-c_loroesiivrl)etiiier <10.0 0-02^
2,4-diaicrocolaeae 38.0 0.11

23 3«seae 40.0 5.Qa

29 Benieae 45.0 5.0a

31 Bensene 1SO.O 5.0a
Kesaylace dioxide 16.3 0.19C
OsioffcxJibcesacae-hane 19.2 ' 0.19j

* - All Laboratories (1383-1985)

a - Proposed Prisary HGL (S?A, 13 Hovenber 1985)

b - Proposed RMC, (EPA, 13 Hovesbcr 19Q5)

c - Water Quality Criteria £or Eu=an Health (?iab and Drinlcing
Hater); conceacration oi total halcacchanea (OfA) -.

d - Hater Qoalitv Criteria for Eu=aa Health - Pish and DrinJci
' Hater (CXA) RR3Q0793

e Hater Qua-Lit? Crisesia Jor Hii=an Health - Adjusted Jor
Driofeisg Ma tar (Gfn)
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Characteristics of Waste: Uastes vary in source type, but contact with
contaminated groundwater and sediment may have toxic effect:

Corrosive _____ Flammable _____ Radioactive _____
Toxic * Volatile _____ Reactive __ Inert ____

Physical HazardsofSite:

Describe hazards (taking into account reactivity, stability, (lammabilUy, operational concerns,
sampling, decontamination, etc,).
The landfill sice consists of high and low spots throughout that rn.iv pose a
hazard to persons walking (sarain or tall), or driving a vehicle (roll oveiO.
.The steep slope on the north/northwest and west perimeters of ;he site pose
a fall hazard 10 walking/riding workers. The operating groundw.ir.er recovery
wells and .associated oioing oose a trio, colUson. electrlc.il ,ind contaminant
exposure hazard co workers on-site. The above ground well casing*! (both____t
recover; wells and monitoring wells') present, a colli'jon hainrd, Otbu'r haanrds
include sharp objects _;hn: nv orolee: uo through che surface; surface soil/
hand auger samplers nav contact sharp objects in the fill belm surface; and soils

engineers rnav eeme in contae; with _eoncamin.i:ed soils or fall into Arsw Creek.
Side slopes of. cho landfill adjacent to Amv Creek are heavily veciiated and

somewhat s:eec._____________________________________.______

Pertonal Proteciion:

Personal protection used on previous site visits. Dates and scope of work included.
Information describing P.P.E, used in previous site investigations was not
available in the E?A documents chat have been reviewed. The Feasibility study
report issued during 1986 reported the installation of pround water monitoring
wells, and the sampling of soil, ground water, Army Creek water (surface), and

creak sediments, level D P.P.E, was recommended and consisted of hard hart,
safety glasses, safety shoes, radiation badije. and coveralls. A site walkthrough
visit was conducted in Level D protection on April 26, 1988, No organic vapors

nor combustible mixtures were detected durinp, this visit.
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SCOPE OF WORK (Task 1, Task 2, etc.)

The scope of work for the field components of the RI/FS Is presented below:

TASK 1: Croundwater Sampling will be performed at the discharge end of the

pipe for each of 10 recovery wells, Each pipeline extends from the well head
outlet, across the landfill surface, and to the edge of the bank of Army Creek.
The water splashes down RIP-RAP into Army Creek. Water samples will be taken
bv the field Ceoljiilst using manual grab techniques. As wnter s.innles .ire
taken, the HSSO will monitor the breathing zone area for presence ot'.organic

J*

vapors using either an OVA, HNT, or TIP on-line instrument, and potential
explosive gas mixtures nsint! a LEI./rh meter,_______________________

AR300B03



Contaminants and Routes of Exposure

Tables BIO and Bll present a summary of che compounds found
in different environments (groundwater (gw), surface water (sf), and
creek sediments (sed) on the sice, the exposure route (inhal-inhalacion,
_lr__.-ingesclon, abs_-absorpcion, and cion-coneact), some (not all)
typical coxicologlcal effects, and current OSHA permissible exposure
limits.

If
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TKU BIO

CRCMIC CWTWKllrrS

nrcsiK Permissible Location
——— Exposure Max. Hater Cone,

cwcoro • were Unit roncrr? (ppb) CAS No.0 C

" iwnscM W~J 1.00 pp> IrriuUoo to rest _W_ 71-U-J CA
c-rcinoyen-blood forrdrx) ^JQ

I orjans
II

l,J-dlcUoropco(»ji« inbil/lfxj/coo 75.00 ppi Ejo, sUa Irdut-wi, i gJ^ 7D-B1-5

Hclhtjcne Chloriit? inlM]/ln) 50D.M ppi Ucateasj, nauna, arnjirJ, __CM _ V5-OT-2 Ct

2, A lUnltrotoluerK ln!al/'il«A''ri/lr<) l.lr»j/ni JnoidJ, C7sno!is, _W , J—51-11-5 Ck
II fc

-nluoK<U«trijl»iw inlMl/kis/cMi/lr̂  ( HauMa, vcniUng, r«iioc«) P<_ 62-75-9 CA
f_xr.!t/ti, llvsr, fciinej _,T, ID

' 2,1,5-tricUoroprKinol Intil/Wa/con/Siii CD Aculo pobonlnj, notor "•> — bS-06-2 CA
wjdivwM, Cdnccr-d^oca 3

nis(? eUoroe'.a?!) «'J»: iru»l/A6s/!sn/ii*j 5. CO ppo Irrluiioa, now, cwja c.i_ 111-IV1 CA
•mil, urcino9«n T̂

«h!orr>Ui:rciTra«ih,w« Inruj/ln.) (D IrrlUllcn, now, OMJS _C.'_ I31-W-1 CA
potential corcir/ajca 11,2,

•X'jnl iniul/AUs/con/lrq '..CO ffn LrrUauru •- cju, nose, SI 106-95-:
vnrwt, imisclc acr«,

irenora

Mi,(2 «lliih«nl)i>tnl_lale inlwO/lnj/con 5.00 pjn CarciKJyiin SJ COI17»I7 CA
13.2

uui)] ben^lpOllMlalc irJxU/l̂ 9/con i.CO pg/iO Irrltatlcin, ri_pu-ator7 _W _ 0«aC«7
synens, C] uact i.,7' '0

-i-ti-tjuljlptunalate inN\l/lr«)/coti 5.00 raj/fO Irritatioo, respirator) _2L— M-71-J

ocaiioni Routei C C-rclnogctUcilr
a • r,roond«te[ inhal • InMlaUon 01 C-rclnogsnlltj ulabUslied tor huwns
SI • Surface tunr kti • alconjtioo CA torcino^rudlj tnabliified (or aaiaols
SCU • S«dii«nt con • ccnlacl CSII r-voror/ctucili sû ectcd for huvuvi

In,] • Ir̂ 'nion CSA C«cino9cnici>! suspected for aniiwls

.1) No permissible exposure limit has been established.
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ncRGAJTic cctrrjoms

KPOSBI: Permissible __Location
•——— Exposure Mâ . Waccr Cone.

OWCGXD • ROOT Limic(miz/ra'1) Toncn (nob) as no.l

perjlli« W-l 2-°»9 Rfsplralorj Distress _m 7W-U-7 CA
c-rc_xq<n I • /

acWm inl»l/iftj 0,2 Pulwtwr «>«»/ carciMoo CW/5U. 7«CH3-9 a
';8̂?

Jiratlm Inhal/roo 0.1 IrrUant/carciJioyen RI/5U/5tP. 7«(H7-J CA

U*i iBh»\/in5/coo 0.05 Insoinlii, leas of vclqlit; <H/5n_ 7U9-92-1
atdailMl p-lii, pjtaljsls "77̂

.•urcurj lnnal/to/ce« 0.1 Cixxjr,, trtnur/ i/uo-,ala, j'j/gJ, 7A3V-97-4
o>c und sktn irrltaUon ^^

. IcXel intxU/lo9/coo I. CO Positive <far~>_ Us, CM _ 7HO-02-0 CA
r»u~4 cavitlu, pmircraUs, 3JO
carcinogen

' '.ron inhal 10.00 Benign pncuroooruMis C.'/SI/!!t3_ 1309-37-1
" "

inha!/ii>) 3. CO Parmsson's, insccnia, d/SM/SC. 7U9-M-5
•Irj taroa',, Uohl ««-•., j/3f O
]r> tocX p&b* Ta'.iT'A1

.Junlnua lr,."jl/ir<) 5. CO hirutosis, pneinocoojosl ?•'._ 7C9-W-S

lflM,/in9/con O.W Eys. OOM irrilaiioM, ^
slowed heart rale, CN5 - 2,7.?
nu.c.c Urvuoo

0.10 fTwuxcow&sir, vcnillftq --̂ «
4-—*

-Toil/ing/coa 0.10 SUn, eye irrltaal and _W _ 7410-10-8
ulcetaUon) lunq IrrUatino, ^°0

Inc Inlril 0.05-1 Cernolltls, fali9i« SU/SOL UH-13-2'
U Boron InfaJ/lnj 1.00 Ha«l irri'.aUon, ejes, _S>I _ 1303-66-2

respiratory inc., CM .JO
f Irritation

AR300806



f T.BU Bll (continued)

nrccat Permissible Location
——— Exposure Max. Hater Cone.

'• ROOT Limit ronon (ppb) 02 M.I c

OJclin (Ccnpcurxls) Inlul/Ux) 1-5 Irritant, QtS, rtsplntor SI _ 1317-65-3
. tract UrltalloQ -^ \QQ

. | 'odlin IwlU) lnl»l/con/lj«) 0.05-5 IrrltaUoo to eju, 5H _ 1310-73-2
, J nucoin ncobraocs

! 'ilver lnlvJ/con/l»; 0.01 Hisil soplm, skin, 5W _ 7V(0-2J-(
t'/e Irriutlon _.,T. _£)

See t!ic bottom of Table 310 for the key to abbreviations used in this table.

J
J

J
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RISK ANALYSIS • FOR EACH SITE TASK AND OPERATION

TASK 1 - Croundwatcr Sampling - A landfill s:Ue survey poses risks to workers
from exposure to both organic and Inorganic contaminants previously identified
at the site. Potential exposure to theae agents can come from; (1) eontnrcinated
soils and airborne dusts .generated bv worker's walking along the surface, (2)
contaminated sediments along Army Creek and Pond disturbed while surveying,
and (3) workers mav walk in »et areas, (Ion spots where .water may nccunulnu-l
..and.be exposed co.contaminated standing water or mud, (il workers,may hpc-'y.
splashed during ground»ater sampling and become exposed tc contaminants via
routes of Inlialarion, inijescion, or dermal contact, Includini: eyes and ears. "
Conurtilnants on or near the site have bean found in ground»ater and surface
water. The routes of exposure fron most contaminants found on-site include

(1) dust/vapor inhalation, (2) direct surface contact, (3) absorption through
the skin, and (A) intjostion. A sunr.nrv of I'outes of exposure. svr.?to"s an^_T!.V's
PEL's_ Uir.Us are presented In Tables U and 15 fprevlous section), Workers
carrying out thl.° task nre expocced tii perron*. t'ii?lc! tasks during .lnrie-.'u'.'.1 1989
when the potential for heat stress is increased.__________________

fl'RSQOQIQ
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RISK ANALYSIS- FOR EACH SITE TASK AND OPERATION

(page 2)

Other Risks - Armv Creek Site
Other risks to worker's health and safety at the Army Creek landfill site
include unstable soil conditions and slope slides from heavy rain events.

A breach in Site Security durinp these field activities can produce risks to
both authrorized workers and anv unauthorized persons who enter the site,
Unauthorized persons may not have anv safety Rear protection and rcav suffer
foot, eye or head injuries and be exposed to site contaminants alone the__________
creek (sediments) and orp.anlc vapors and rr^thane gas fror? r.hp upllc or____
depressed arens. Use of motor vehicles on site can cause injury to the______
driver/passengers and site investigation crews,___________________

AR3QQ8II
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SITE OPERATIONS

Respiratory and dermal requirements (P.P.E, • personal protection equipment (or each of the site
tasks and operations to be conducted): The site has been evaluated and It has been
determined that level D. P.P.E. Is required for worker protection. Such
equipment Is outlined on page 21 of this HAS?. Prior to the enn-n»ne«r..nf of
any task on-site, real time organic vanor and explosion gag rfinn<i-nr-tr.n ^̂ r-..'mgr.;s
uill be used to detect potentially harmful vaooTS/gaseq abovo K.-inVo-fy.-"* i-u.u,
Levels hicher than background utll result in a ulchdraunl of •.-nrVn>9 e,n- ,t,0

area. Personnel working on.-si;e nerfotnlne samllng ra«i>g -.̂ H v>* -on,..• *n> *r\
wear rubber gloves, and If dustg arp pqp.Qrp.roH r s ring* rog-'-t-Tro*- ._-.'ii Ka ._.n»-r,
bv all personnel In the area. £ye 8°PSJ-es uill also be used, ________

Selection criteria:
The P.P.E. to be used on-siee for______caste is selected based or fll contaminants
detected fron srevious field studies, and f21 uork to be serr'orned undnr »ach
cask. Reference is made to tables S through 15 for a Us; of enntaninante and
eonecntrations found at the si'.t. Rour.es of. exposure inclue> •>'"a1.a;ion. ir-°«"stion1
eontac; avid skin absoracion. Rubber gloves and boocs to he usDHr r"vV pnyn-nHa-
safety glasses, hard hat; TLD badge, dust respirator, and esc^oj ,ia"V reg?<-g"ir
.•tu 10 be used or, in the jase of che resairatora, be available :o field workers.

Modifications for oersonal protecio.nreeuiremcois: Safety goggles are required during.the
ter 3ii"">Hnp cask.

Action levels • regarding limitations in tasks assigned, P.P.E, requirements, ana/or withdrawal from
site:
Since certain field nfforst involve some level of excavation and disturbance of
the cover, any detection of organic vapor or methane gas above background levels
while tasks are being performed, will be a basis for accion. If levels are nhove bk
detected, personnel will stop working and move to an area where background levels
are seen. Additional investigative uork will be performed to determine che
concentration and types of volatile contaminants released Before an" rore worl;
is carried our., Personnel are required co carry and use an escape pack air sujplj.ec1
respira'nr tc cvaeuat|! cne si:c ^ elevated levels arc detected, If lewis

Afi3003l2 (See next pn
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above background are detected, personnel shall evacuate the area. If high
(explosive limit) levels of methane are directed in areas, personnel shall
evacuate che area. Monitoring may proceed only after an evaluation of the
conditions has been made, and appropiratc F.P.E. and/or controls have
been selected and provided.

Selection Criteria:
A.D. Little Guidelines for the selection of Chemical Protective clothing.
There is a possibility that personnel may come in contract with low level
organic solvent type materials and some raetals. Personnel will need Butyl
rubber boots and gloves.

Modifications of personal protection requirements will be specified if the
HSSO determines that conditions have become coo dusty. Dusty conditions will
require upgrading to Level C, Full Face Air Purifying respirator with dust
filters, Detection of organic vapors and/or LEL of 105 will require immediate
evacuation from the area and the'use of an escape pack ressirator. Upon
evaluation, Level 3 dermal protection upgrade and SC3A ressiracsry portccsion
may be required,

AR3008I3
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Level A protection should be worn when the highest level of respiratory, skin, eye, and mucous
membrance protection is needed.

Positive-pressure (pressure-demand), self-contained, breathing apparatus (MSHA/NIOSH
approved) (REQUIRED).

___ Fully-encapsulating, chemical-resistant suit (REQUIRED).
___ Chemical resistant inner and outer gloves (REQUIRED). Type? _
___ Chemical resistant boots with steel toe and shank: (depending on suit boot construction,

worn over or under sun boot) (REQUIRED).
___ Thermal Luminescent Detector (TLD) Badge for Radiation (REQUIRED)
___ Personal radiation detector
___ Hard hat (under suit).
___ Coveralls (under suitsj).
___ Two-way radio communications (intrinsically safe) (REQUIRED).

Level 8 protection should be selected when the highest level of respiratory protection is needed, but
a lesser level of skin and eye protection. Level 3 protec.ion n the minimum level recommenced on
initial site entries until hazards have been further identified and defined Sy monitoring, sampling.
ano other reliable memoes of analysis. Personnel equipment corresponding with those findings may
then DO utilised.

Positive-pressure (pressure demand), self-contained, breathing apparatus (MSHA/NIOSH
approved) (REQUIRED).
Chemical resistant clothing (overalls and long sleeved jacket, coveralls, hooded, two-piece,
chemical splash suit, or disposable, chemical-resistant coveralls) (REQUIRED).
Coveralls (under splash suit)
TLD Badge for Radiation (REQUIRED).
Personal radiation detector
Chemical resistant inner and outer gloves (REQUIRED). Type? _
Chemical resistant boots with steel toe and shank (REQUIRED)
Two-way radio communications (intrinsically safe)
Hard hat

AR3008U
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r Level C protection should be selected when the type of hazardous airborne substance is known,
concentration measured, criteria for using air-purifying respirators met, and skin and eye exposure is
unlikely. Monitoring of the air muS't be performed to comply with OSHA regulations and to ensure
respirator effectiveness.

X Full face, air-purifying respirator (MSHA/NIOSH approved) with cartridge
type _ (REQUIRED)

___ Chemical resistant clothing (one-piece coverall; hooded, two-piece, chemical-splash suit,
chemical resistant nood and apron, disposable chemical resistant coveralls! (REQUIRED)

___ TLD 3adge for Radiation (REQUIRED) •
___ Personal radiation detector

X Chemical resistant inner and outer gloves (REQUIRED). Type? Bucyl/Hltrtle
___ ooois, steel toe and shank, chemical-resistant (REQUIRED)
___ Two-way racio communications (intrinsically safe)
___ Hard hat
___ Escape mask (respirator)

Level 0 is primarily a worn uniform. It should not be worn on any site wnere respirator/ or skin
hazards exist.

X Pratecive coveralls and protec.ivc gloves, Type' _t_yek coveralls and Sucyl Rubber
X TLD Badge for Radiation (REQUIRED)* os-S ewo. ̂. —- ,

Personal radiation detector
_X _ Soots or shoe with steel toe and shank (REQUIRED)
_X _ Hard hat

. , X Safety eye wear - Glasses S Goggles
L

* Use of Radiation Detection Instruments while
in field.

Li

AR3008I5
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REQUIRED LEVEL(S) OF PRO 'ECTION

jme Respiratory

ioruccl 5 rainuteescape pa
iorucct 5 mlnuteescape pn

5 minute
en escape pa

3 minute
Qfiist escape pa

5 minute
escape oa

Clothing Gloves* Boots ^{^

Dust Hespirato
k T B B for Excavation

T . Just Resplrato
k for Excavation

T U B Oust Respirato
^ for Excavation

T B Dust Resplrato
" for Excavation

f g n Just Respirato

Tyven = ' Latex = L Saranex = S Butyl = 3
Neoprene = N Viton = v Covers = C Other = Other (soecify)

'•'•' Latex normally used, but Butyl will
be used for water sampling tasks,

Operations and Monitorina/Samplina Eauipment Checklist

Tyoe of Equipment

Photo lonisaticn
Detector

tXpioSU'c
Gas Meter/

Oxygen Meter

Kadiacion survev
meter

Numoer Needed

1

1

1

Calibrated '•eld Ready

AR3008I6
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X Radlacion Dececcor

Qoeratino Procedures and Methods (or Surveillance:
The site HSSO or designee will accompany field personnel while carrying out
each task to monitor background levels for organic vapor and identify anv areas
where oxygen may be Insufficient. Personnel entering test nics will be fitted
with a life-line and harness for rapid removal in event of side slope failure or
release of toxic materials In the confined space, Test pits will he tested
for combustible gases and the presence of sufficient oxygen (> 19,5") to support
Ufa. Ambient air around surface soil samplers and boundary monument installers
will be monitored for organic vapor and combustible gases._____________
Test pit side walls will be sloped according to 05HA regulations 1926,651-.652
Subpart P, Such slopes are determined based on soil characteristics. As
appropriate, side vail shoring may be provided. If organic vapor levels are
above background in test pit areas, Level 3, SCBA respiratory protection will
be provided. ' '

Method; of Maintenance and Calibration

All equipment maintenance and calibration efforts shall be conducted by p . -1 , Lo'nt_______
at the NUS (ftPEE) Harrishurc_____ facility. These efforts shall be performed in
accordance with the following NUS health and Safety Standard Operating Procedures

___ No. ME01; Use, Calibration, and Maintenance of the HNU PI-101
X No. ME05; Combustible Gas Indicator

___ No. ME02; Use, Calibration, and Maintenance of the OVA 128
X Other. Specify procedures: Oxygen Meter (combined with Comhustible Cas

Indictor) Use manufacturers calibration procedures. Calibration york
will be documented. __ ___

-&830G8I7
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Perimeter Establishment: at landfill
Site Secured Yes
Perimeter Identified X
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Map of Contaminated Zones X
Contaminated Zones Identified X

Exact locations of perimeter to be determined by site survey.

Contaminated zones need to he identified. The contamii.ant reduction zone
and support zones are expected to be near the facility entrance along U.S.
Routes 13/301S, Such zones need tc be established prior to coraienceacr.s
of any site work.

Site Control Measures:

The following procedures and measures shall be observed to minim zo the potentials for
contaminant transfer and personnel exposures (i.e., site security, site zonation, etc.). If applicable,
attach maps.

All personnel assigned Co che sice co perform tasks or support field work

will be (1) instructed in field procedures applicable Co this site,
(2) follow CF-E/NUS procedures tor sampling '•.'a'.'pr, (3) checked bv the
HSSO (or designee) for compliance with HAS? requirements and ?.?.;., (i)
Suoervlsed by HSSO/FOL for compliance with proper procedures to decon
equipment between sampling events and decon of safecy gear in che
concaminanc reduction zone.
The work areas vili be roped off co avaio accidental or intentional entrv

1 and subsequent injury, The HSSO and FOL will establish orooer barricades
for che site (whole) and for each task in che respective areas.

Ionizing Radiation:

Normal background 0.01 to 0,02 mR/hr. If less than 2 mR/hr, continue invest gation with caution. If
greater than 2 mR/hr, evacuate site. Note: normal background is 10 to 20 counts per minute (CP.V1).

AR3008I8
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Site Standard Operating Procedures (SOPs)

The following SOPs shall be observed by all personnel during site activities:
Personnel on-site shall comply with Standard Operating Procedures (SOP's)
provided by NUS or GFEE.________________________________________
TASK 1 - Croundwacer Sampling - The site Bill be visiced by CF FOL. Health and
Safety Officer, and a Field Q/A and Geologise, It is expected that the Sampling
Team will be kepc together, and accompanied by the Field Operations Leader,nnd
Health and Safety Site Officer, The group provides a means to respond to

emergency sltuacions if they occur and should provide a means to anticipate
»

and avoid visible dancers—each warning the other. The GF croup Mill operate
and carry a real time organic vapor analyzer and lower explosive Unit'oxygen
meter for the detection of hazardous materials. Site visitors shall not smoke,
eat, or drink while on the site, As indicated in the Task 1 SOT, contaminated
sampling tools shall be decontaminated with appropriate cleaners, rinsed; and
secured, P.P.E. (gloves, boots) shall be decontaminated along with the tools

sn that cross jontarnln.ition can hg minimised ami potential exposure tc vorkijrs
reduced. After work is completed (daily), che crew shall decontarclnate gloves,
boots and cools, etc., discard che Tyvek suic and secure safety soar for subsequent
work. After exiting the site, all members shall wash face and hands, s,-. hand-
to-mouth contact is permitted during site activities, No facial hair Is allowed
which interferes with mask fit. No flames or open fires will be permitted on-
site. No working outdoors will be permitted during electrical storms, All
subcontractor personnel will be responsible for employing safe operating procedures
and complying with OSIIA regulations while conducting field activities. All ARCS
hcnlth and safety requirements plus the- contents of chls HASP must be followed by
all applicable sice workers, Work areas must be partitioned off by some method to
combat unauthorized entry, The HSSO will will post an 8l«"xlA" poster, e.g., similar
to the one attached to this HASP, ac a comspieuous place visible to all employees
at che sice,
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Confined Soace Entry (CSH) Procedures

L
Specify the nature of any CSE procedures to be performed, and the procedures and restrictions
required to protect the involved personnel.
The CSE procedures will support the field effort to take soil samples from a
test pit/trench in the soils borrow area. The nature of this soil sampling may
require that a person enter the pit/trench, The confined space entry pro-
cedures consist of (1) obtaining an entrv permit. (2) describing the specific
area and pic, (3) isolating che pit. U) providing necessary protective eouipment
(Level D P.P.E, plus safety harness/life line plus extraction A-Frartaholst Unit)
and shoring of pit sides, (5) ore-entrv atmospheric monicorinc, (ft) continuous
atmospheric monitoring, (7) identification of the entrv team (pic man and
scand-bv .________personnel. (P.) emergency procedures and first aid eouloment
location, (9) specific training to enter ait, rescue pit man, and administer_j_
first aid, Specific attention will be paid to 29 C?R-1926.650 suboart ?, thac desc:
excavations, trenching, and shoring. Purging of the confined ssace will he
provided if atmosa'nerle testing indicates: (1) oxvcen levels are deficient
(<19,5"), (2) LEL measurements are at or greater than 10" LSL, and (3)_______
organic vapor measurements are detected ibove background. The ncmi: for___
CS/'-S operations is shown as Attachment A. (H5Q3),__________________

RR300820
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ATTACHMENT A

WORK PERMIT FOR CS/LE OPERATIONS

EXPIRATION DATE: ,

Location of CS/LE: __________________••___________

Description of task: ,

Identified Hazards (see checklist):

Personnel Assigned
Name: _____________________duties:
Name:
Name:
Name:
Name:

duties: »
duties:
duties:
duties:

Special Equipment Required ,

Special Safety P,equirement_'?rocedurei ,

Initial Atmospheric Tests: DEPTHS
AT ENTRY INSIDE A' &• i:' 16' 20'

oxygen levels ___ ____ ____ ____ ____ ___
combuniblegas ___ ____ ____ ____ ____ ___
toxic _____ ___ ____ ____ ____ ____ ___

Level of protection ___ Ventilation Functions
Adequate PPE Supply ___ Tools & Equipment Approved
Isolation Complete ___ Lightings Elec. Approved
Rescue Equipment ___ Communications

Permit Prepared by:
Health and Safety Officer Date

Permit Approved by.
Office Health and Safety Officer Date

ftRSOQB'-
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MEDICAL

All subcontracting personnel whose presence is required on site must first be examined by a licensed
physician (or under the supervision of a licensed physician) in accordance to OSHA standard
29CFR 1910.120 and 1910.131. The physician's clearance for site work on the Army Creek Landfill
site shall be documented, and reviewed by the OHSS before the individual(s) i; (are) permitted to be
onsite. NUS personnel, whose work may require their presence in areas where potential exposures
to hazardous materials exist, shall participate in the NUS medical monitoring program as specified in
the NUS Health and Safety Manual, Subject: Medical Program, No. HS-3.0. All medical examinations
performed for NUS personnel and NUS subcontracting personnel for these purposes snail be
conducted in accordance with OSHA General industry standards 29 CFR 1910.120, and 1910.134. •

Medical examination contents are at the discretion of the examining physician. However, it may be
necessary to identify specific tests for certain sites, based on the requirements of the OHSS in
consultation with the company physician and the site Health and Safety Officer. Any site-specific test
to be performed for personnel are as identified on page 18 of this Health and Safety Plan.

Special Medical Surveillance Procedure;:

Parameters Action Level Biological Medium

,

TestMetnoc

flR3f)Q922
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EMERGENCY REFERENCE
(Post Onsite)

Site: Army Creek Landfill Pro|.nn0,

Emergency Information: 911-Delaware
Local Resources: NUS: Park West Two
Office; GFEE: Village of Cross

Ambulance (Name):
Hospital (Name):
Police (Local or State):
Fire Department (Name):+ Rescue
RadioChannel:

New Castle

"»' 280(64

EllectiviOiii
08/15/87

fiF 25680.001 , nx^pl

(412) 788-1040
Keys (301) 433-8832.

(302) 573-2800

Christiana Hospital (302) 733-1601
Trouti 9* (3021 571-3071
»!„„ ,.,,.1. (302) 573-2800
Citizens Band

Nearest Phone: p°Pe:'e Resc./Exxon
Projec. Manager:
Site Health and Safety Officer:
Alternate Site Health and Safety Officer:
*Nocify Intelligence Unit Prior to
Emnreencv Contact! (Medical and Health):

David Sheridan
Louis Fiorucci
Micchell Weber

CH-9
(302)328-4700/(302) 322-6073

(301) 433-8832
(301) 433-3832
(717) 763-7211

Scart of Work. (302) 736-5996

• Dr. Micnael Hodgsen (NUS Consulting Physician • University of Pittsburgn)
Office: (4 12) 648-3240 /Dr- Julio Rivera - Johns Hopkins (301) 333-3704

• Office Health and Safety Supervisor GFEE - Robin Pepperman
Office; (717) 763-7211 X456

• Director of Health, Safety, and Training
Office; (*12) 788-1080 X390
Home: (*«> 531-8014

NUS - Richard C. Cerlach

« Poison Information Center: New Castle, DE 302-573-2800
• National Response Center (for Environmental Emergency Only): I-800-424-B802
• Office: trl)S: (412) 788-1080; GFEE: (717) 763-7211

Directions to Hosiptal (Attach Map): Travel North on Rouce 13/40 Co New Churchman's
Road, turn left onto New Churchman's Road, wacch for
Hospital - 3/4 mile on left - Map Accached.

sipns Co Christiana
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DIRECTIONS TO CHRISTIANA HOSPITAL



,,,,-J,

ust minutes away.

Claymom
Naamans & 202

20 min,
21 min.

Newark
* Newcastle

1 1 min.
12 min.

Salem INII
Centervilie

| 26 min.
! 25 min.

Elkwn (Maryland! | IS min. .Middletown | 28 min Kennel! Square iPAl j 30 min,
Hockessin 20 min. I DelawareCily I 19 min Wilrningion i I5rnin.

Uimjlc^l limes only Undci noinjl oiuing concmoni

v'hen The Medical Center of Delaware's" new
.hristiana Hospital op^ns in Stamen, quality
hospital care will be close to home (or every-
•ne in this area. The chart above should give
ou a pretty good idea m minutes of just how
close you will be to truly modern hospital caret.
7he 730-bed Christiana Hospital represents the
•ate of the art in hospital technology and

patient care', The Medical Center' is the states.
and region's only Level One Trauma Center
apable of handling any critical illness or iniury.
. uch emergency care is already available at our
Delaware Division which will be remodeled
'-ring 1985 and be renamed The Wilmmgion
•ospital. Our rebuilding program assures mod-

em facilities and quality hospital care well inio
'he next century, You will see that Christiana
ospital is wholly modern, bright ancl

comfortable.

THE MEDICAL CENTER
OF Dl-L/WAKI-.1

'.'.'r.-V'.1 bringing quality care close :o hom«. unonflQOfiflnoUUo_,o
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HEALTH AND SAFETf PLANS

Emergency Resources 911

Ambulance
Hospital (Emergency Room)
Fire
Police*
Poison Control Center
Airport
Explosive Ordinance Disposal Unit**
Site Water Supply
Site Telephone
Site Radio
Site Other
*Call 911 first; ** Contact
Emercencv Contact!

OHSS-

Office 'hysician

DHST-

WMSG Physician • Dr. Hodgeson

Hosoital: Travel North on

Numb" HSOI

Rtviiion
3

FIRST AID

DELAWARE

New Castle
Christiana Hospital
New Castle
Troup 9-Scace Police
New Castle
Hilmington, DE
New Castle Co.
Eopeve Rest.EicSon

-
Two-Hay Radio System

-

: Lt. Stanley Vackou'ski

(Day) Robin Pepper-nan
(Other) Louis Fiorucci
(Office) Michael Hodsson
(Srrcw) Julio Rivera
(Day) Richard Carlach
(Other)
(Offce) Ml

P'9' 30 of 64

EMeciivtOiK
08/15/87

(302)573-2800
(302)733-1601
(302)573-2800
(302)571-3075
(302)655-3389
(302)323-2680
(302)571-7162 or 911
(302)328-4700 "

(717)763-7211

(301)433-8832
(412-643-3240
(301)338-3"OA

C41217R8-10SO X390
(412)531-8014

:>5«-32JO

Alternates: Dr, Karpf and Sue Comiiky
Route on 13/40 co New Churchman's Road,

turn left onto New Churchman's Road, watch for siens Co Chriscian Hosoical:
3/4 mile on left:.

Mac attached' Yes V No

Afi3QQQ27 ~
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Alternate Emergency Facilities to be noted: ____Hill bi; determined by Site HSCO
prior co the coranenceraenc of field operations plan casks.

Procedures for inclement weather: N°________excavation during lightning,
and rain scorms.

Emergency Procedure for Overt Personnel Exposure:

« Skin Contact: Remove contaminated clotning. Wash immediately witn water, use soap if
available.

• inhalation: Remove from contaminated atmosphere. Artificial respiration is necessary,
Transport to hospital,

• Ingestion: Never induce vomiting on an unconscious person, Also never induce vomiting
when acids, alkalis, or petroleum products are suspected. Contact the poison control center,

•AR30Q828
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Medical Data Sheet

This form must be completed by all onsite, personnel prior to the commencement of activities, and
shall be kept in the site command post during site activities, This form must be delivered to any
attending physician whe.n medical assistance is needed,

5ite _______Anny Creek Landfill__________________________

Name _____________________ Home Telephone ( 1________

Address

Atje ____ Height __ Weight __

Name of next of kin _________________ Telephone I__1_

Drug allergies or other allergies ________________________

Previous Illnesses or Exposures to Hazardous Substances:

Current Medication (prescription and nor.-prescriptioni:

Medical Restrictions

Name, address and phone number of personal physician

AR3QQ83Q
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HS01
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Pigt 34 of 64

DECONTAMINATION PROCEDURES

Map of site showing restricted access zones, protection levels, decontamination areas, equipment
layout, and clean zones enclosed?

Yes X NO ___

Explanation: The support zone will be East of che landfill, near Rouce 13/fa'?j;
and che sice fence line. The CR2 will be a segment located between che
Jjupporc Zone and che Landfill or Exclusion Zone,

(\R3QQ831
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Perimeter Establishment:

HOTUNE

.—, WIND DIRECTION

/ X

^̂ x̂
v̂

N. ACCESS CONTSOI.
\T/| Ŝ ~x--

///// ^
/////.
CONTAMINATION

AREA „.. —————————————
////// CONTAMINATION
////// INDUCTION
///// CORRIDOR

EXCVJ5ION ./ CONTAMINATION
ZONE .S SEDUCTION ZONE-

f^ DECONTAMINATION _, ̂
s

"

S ^. CONTAMINATION
\J* CONTSOLUNE
N
V

\ \

1
1
;/

/
t COMMAND

f POST

/

SUPPORT
ZONE

The above is a general diagram of a site set-up for work on hazardous waste sites, it shall be
established for each work station as the project progresses.

Site Control Measures:

The following procedures and measures shall be observed to minimize the potentials for
contaminant transfer and personnel exposures (e.g., site security, site zonation, etc.). If applicable,
attach maps,

Personnel shall oartition off the immediate area around all work sites with cones and rooes or bv
some other method, to control the access to these areas.

AR300832
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Decontamination Procedure;;
P.P.E. Decontamination involves che vas'a and rinse of butyl rubber boots and
gloves. harH hnC and qrtf»r-y glnqgpq. Tf rpmnvof! /rpp paptfflnp and nqpfr, -^p^ng

respirator and Air Purifying Respirators (APR) will be removed, rubber pieces

on ?h*» fnllpu-'po nnoo .

Decontamination of Sampling Bortles and Enuiomenv
Deeoncaminacion of sampling equipment is described in che Project: Operacions
Plan for both inorganic and organic contaminants.

Deconiaminniion Modification (personnel, surface;, material;, instruments, eeuiament,_etc.l:
None are expected at this cime, but HSK will make decisions and changes

appropriate »i:h chances in types of contaminants encountered.___________

Disposal Procedures

On-S'ue:
Tyvqk coveralls will be discarded daily and will be placed in double bags
and then in covered disposal drums, ______________________

Off-Site:

AR300333



Decontamination procedures are as illustrated below:

WASH AND RINSE OUTER GARMENTS

I
REMOVE TAPE

REMOVE OUTER CLOVES
I

REMOVE .SUIT

REMOVE SOOT COVIRS
I

REMOVE APR|IFWORN|

REMOVE INNER CLOVES
I

FULL BODY WASH AS SOON AS POSSIBLE

AR30083I*
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EMPLOYEE TRAINING ASSIGNMENTS

-3R300835
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TRAINING CONDUCTED ON SITE

Attendees Subject-Coverage Instructor Date

AR3QQ836
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EMERGENCY PLAN

Through the course of site activities, potentials for emergency response efforts exist. Pre-emergency
planning (such as determining and contacting appropriate offsite emergency response agencies] is

(HSSO)the responsibility of the Site Health and Safety Officer. This information is included in the
emergency information sections ol this Health and Safety Plan, This person is also responsible for
determining and documenting the following information.

(A) Personnel Roles, Lines of Authority and Communication

Personnel Responsibilities
Louis Fiorucei - HSSO________ Contact Emergency Organizations
Chen Yen - Q/A Officer_______ Organizing Emergency Respcr.se to
________________________ victim on-site and provide -first
_____________________ aid to. victims,___________

(B) Emergency Recognition ana Prevention
The Hct-p will monitor the site work activities by observing and evaluating
practices relative to the POP and HASP. In addition the HSSO will monitor the
work areas for presence of unsafe conditions, I.e., orsanlc vapor, deficient
oxygen, potential explosive mixtures, unsafe physical conditions and unsafe
practices.____________________________________________________

(C) Site Evacuation Routes, Procedures, Safe Distances, and Places of Ref-ge
Site evacuation routes will be determined prior to site activities described
in che Project Operations Plan.____________________________

AR300B37



Emergency Procedures
i
i The following scandard eaergency procedures will be used by on-sice person-

nel. 'Ttie Sice Health and Safecy Officer shall b'e nocified of any on-sice

L emergencies and be responsible for ensuring chac che appropriate procedures

1 are followed:
I

1) Personnel Injury: Upon notification of an injury on che Sice, che
FOL . and Sice Health and Safecy Officer will assess che

. nature of che injury. If che cause of che injury or loss of che
injured person does noc affect che pcrfornonce of sice personnel,

•i operations nay continue. If che injury increases che risk co .
I others, all site personnel shall nove off sice for further instruc-

tions. Activities on-site will stop until the added risk is
reaoved or ainiaiied.

2) Fire/Explosion: In the even: of a fire or explosion on-site, a •
verbal eaergency signal will be given and all affected personnel
shall assemble off sice. The fire deparcaenc shall be nocified

j and all personnel coved co a safe distance fron che involved area.

3) Personal FroCeccivu Equipaenc Failure: if any sice worker
experiences a failure or alteration of protective equipcer-.c chac
effects che proceccion factor, that person shall immediately leave
the Site. Re-encry shall not be per-iccad until the equipaenc has
been repaired or replaced.

'•) Other Equipment: Failure; If any other equipment on-sice fails co
operace properly, che Sice Manager and Sice Healch and Safety
Officer shall be nocified and then determine the effect of, this
failure on continuing operations on-site. If che failure affects
the safecy of personnel or prevencs completion of che Work Plan
tasks, all personnel shall leave the Sice uncil che situation is
eval-iaced and appropriate actions taken.

In all situations, when an on-site eaergency resulcs in evacuation
of che Sice, personnel shall noc re-enter uncil: a) The condicions
resulting in che energency have been correcccd, b) The hazards
have been reassessed., c) The HAS? has been reviewed, d) Projecc
Personnel have been briefed on any changes in che HASP.

AR300838
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(D) Site Security and Control During Emergencies

L

(E) Emergency Decontamination Procedures

(F) Emergency Altering and Response Procedures

(G) PPE and Emergency Squipment

. (H) Emergency Personnel Training Requirements

AR300839
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(I) Emergency Physician Access Plan

(I) MONDAY THROUGH FRIDAY, 8:00 A.M. • 4:00 PM.

Dial the (412) 648-3240 number, When answered state that:
(a) you are calling from NUS Corporation;
(b) this is an emergency call.

Program S'.aff will Be alerted how to contact the physician designated to provide emergency
coverage on that cay. Collect calls will be accepted,

»
(2) EVENINGS Wi;<-:NIOS AND HOLIDAYS:

Dial the (412) 643,3240 number. An operator from the answering service will answer the
telephone. Do tn» following.

(a) Tell tne ocorator that you are calling from NUS Corporation.
(P) Tell the operator that this is an emergency call,
(c) Give her your name.
(d) Give her the telephone numoer where the physician is to call. 3« certain that she nas

written the correct number (area code and seven digits).
(e) if you co not receive a call back within IS minutes, place a second call to

(412)648-3240.
Collect calls will be accepted.

(3) SITUATIONS WHERE EMPLOYES R.QUIRES IMMEDIATE TRANSPORT TO A HOSPITAL:

If the situation is life-threatening, i.e., cardiac arrest or person not breathing, call the
emergency medical services system and transport the person to the nearest hospital with
advanced life support capabilities,

• Report the accident to the Site Safety Officer, and the Office Health and Safety Supervisor
• Develop sale operating procedures to prevent a recurrence
• File incident report with Manager of Health and Safety Department in Pittsburgh, PA (N US}

and Ham'bJt^fia (ferr-T).

_______________AR30Q8l|Q____
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(J) Site Topography, Layout, and Prevailing Weather Conditions (attach map), Explanation:

(K) Procedures for Contacting Local, State, and Federal Agencies to Repor. Site incidents

(L) Employee Alarm System
The following methods will be utilised to notify onsite personnel of the appropriate
procedures

Signal
______________________ Work cessation
______________________ Onsite emergency situation
______________________ Lower background noise to speed communication
______________________ Beginning emergency procedures
Other (specify).

(M) Emergency First Aid Procedures (see Page 28)
Other: ______________________________
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FIELD TEAM REVIEW

Must be signed by each field team member prior to the first site vis t.

l have read and understand the contents of this HASP and will comply to its provisions, requirements,
and restrictions.

Site AB.MY CREEK LANDFILL

Name (PRINT) Signature Date

AR3Q08U2
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SITE SAFETY FOLLOW UP REPORT

This seaion must be filled out and returned to the HSSO after each site visit or task.
Sice Name: Army Creek Landfill
Person responsible for follow up report: _______________________,
Actual date of work: _______________________

Actual Site Investigation Team:

Personnel: Responsibility:

Other: Purpose:

ftR3008J»!
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PERSONAL PROTECTIVE EQUIPMENT

• Level of Respiratory Protection Used Activity Performed

• Field Dress
A

Activity

MONITORING EQUIPMENT

HNU

« Background reading
Readings above background?

• Location of high readings

Radiation

• Readings above background? ___ Yes ___ No
• If yes, specify where readings were found and what action was taken.
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GENERAL SAFETY

Were any safety problems encountered while on site?

Explain: ________________________

ACCIDENT REPORT INFORMATION

Did any team member report; Yes No
• Chemical exposure ______ ____
• Illness, discomfort, or unusual symptoms ______ ____
• Environmental problems (heat, cold, etc.) ______ ____

Explain:

Was an Employee Exposure/Injury Incident Report Completed' _ Yes _ No
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SITE SAFETY REVIEW • CHANGES AND OVERALL EVALUATION

(To be Completed for Each Field Change in Plan)

Was the Safety Plan Followed as presented? ___ yes

Describe, in octiii, all changes to the Safety Plan:

Reason for changes'

Follow-up, Review and Evaluation Prepared by: ___________ Date
Discipline ________________________,
Approver! by: Site Manager _____________________ Date

Site Safety Officer .________________ Date
Approved by: Office Health a Safety Supervisor __________ Date

Evaluation of Site Safety Plan

Was the Safety Plan adequate? ___ yes

What changes would you recommend?

flR3QOQliG
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Date Name Weight
Change

Pulse
Rate

Blood
Pressure

"" 47 of 64
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Blood
Pressure

&R3C

WBGT
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FIRST AID SUPPLY USAGE FORM

Project
No, Date Item(s) Used Kit No,

m

'lease submit this form as soon as possible to to the NUS/v/MSG Equicment Manager for first aid
upply replenishment. AR3Q08l*8
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EMERGENCY ESCAPE PACK LOG

Array Creek Landfill

ttcu Castle, Delaware

Dates of Investigation;

User Date of
Use SCBA# Satisfactory Check-Out

(Yes/No -Initials)

CBA Performance Comments:

Sue Manager

Return to HSO at Completion of Activity

A R 3404

Date
Cleaned

M

Date
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(ULTRA TWIN)
RESPIRATOR LOG

si[e. Amy Creek Landfill

Location: New Castle, Delawaru

Dates of Invr.tiaation:

User Date of
Use

Cleaned and
Inspected Prior
To Use (Initials)

Cartridges Changed
Prior to Use
(Yes/No)

•

To;al
Hours On
Cartridge

A

Site Manager

Return to H50 at Completion of Activity

Date
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INCIDENT REPORT

sit,,. Army Creek Landfill
Location: flptf (!,iscl», Tint nu.irn

"'" 51 of 64

Effective Due
08/15/87

Report No.

Project No. • ......

Date of Report: Preparer's Name:
Name and Address of Injured: ...... , ...

Years of Service: Time of Present Job:
Division/Department: Date of Incident:

Incident Category: Motor Vehicle
Chemical Exposure

SSN: ' Aqe:
Sex:

Title/Classification:
Time:

Property Damaqe Fire»
Near Miss Other

Severity of Injury or Illness: Non-disabling Disabling
Medical Tn atment Fatality

Amount of Damaqe: S Property Damaqe:

Classification of Injury:
Fractures ___ Heat Burns ___ Cold Exposure
Dislocations Chemical Slums Frostbite
Sprams ___ Radiation Burns ___ Heat Stroke
Abrasions Bruises Heat Exhaustion
Lacerations . Blisters Concussion
Punctures ___ Toxic Respiratory ___ Faint/Dizziness

Exposure
Bites Toxic Ingestion , . Toxic Respiratory

Respiratory Allergy ___ Dermal Allergy
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Where Medical Care was Received:
Address (if off site):

Incident Location

Causative agent most directly related to accident (object, substance, material, machinery,
equipment, conditions): _________________________________

Was weather a factor? __________________________
Unsafe mechanical/physical/environmental condition at time of accident (Be specific):

Unsafe act oy injured and/or others contributing to tne accident (Be specific, must be answered);

Personal factors (improper attitude, lack of knowledge or skill, slow reation, fatigue):

Level of personal protection equipment required in Site Safety Plan;

Modifications:

Was injured using required equipment:
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If not, how did actual equipment use differ from plan?

What can be done to prevent a recurrence of this type of accident (modification of machine;
mechanical guards; correct environment; training)?

Detailed narrative description (how did accident occur, why; objects, equipment tools ustd,
circumstances, assigned duties). Be specific:

(Use back of sheet, as required)

Witnesses to accicent:

Signature olPreparer
Signature of Site Manager

Department Appraisal and Recommendation

In your opinion, what scions or equipment contributed to this accident?

Your recommendation:

Date: _____ Signature of Department Manager .______
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L

FOR HEALTH AND SAFETY USE ONLY

Temporary Total ______ Permanent Partial
Death or Permanent Total ______
Started losing time ______ Part of Body
Returned to work ______ Percent loss or
Time charge ______ loss of use

Time charge

Compensation S______ Medical
Other S______ total

Name and Address Name and Address
of Hospital ________________ of Physician _____

cc: OHSS
Administrative Manager
OHST
Medical Consultant
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INCIDENT FOLLOW-UP

Date of Incident: __________ ______
Name: _______________ Employee No.
Site: . Army Creek Landfill

Brief description ofincident; ___________________

Outcome of incident:

Physician's recommendations:

Date returned to work:

ATTACH ANY ADDITIONAL INFORMATION TO THIS FORM

cc: OHSS
Administrative Manager
DHST
Medical Consultant

(JR3QOBS5
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The Occupational Safety and Health Act of 1970
provides job safety and health protection for workers by
promoting safe and healthful working conditions
throughout the Nation. Requirements of the Act include
the following:
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C»::i*a 09a ma BfMt «a i rmngii rura t- roicm S_̂ __3'(»J.SoS OS«'i«
e»_t»g sic, n «Q -«»« m n wane _̂f5SS SS?wuSiii
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APPENDIX D

QUALITY ASSURANCE PROGRAM
FOR

AIR MONITORING INSTRUMENTATION

!
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QUALITY ASSURANCE PROGRAM

for

AIR MONITORING INSTRUMENTATION

Incroduetioq

The objective of chis Quality Assurance Program Is to assure high
instrument reliability in situations where airborne contaminants could present
a significant threat to health and safety, The accomplishment of this
objective depends upon the following:

1, Periodic checks of instrument operation, calibration, and
maintenance to provide an indication of unsatisfactory performance.

•
2. Proper training of personnel involved with instrumentation.

The following manuals and log books are utilized in the operation of the
Quality Assurance Program.

1. Operations and Procedures Manual

2, Field Usage Log Book

3. General Information Manual

it. Calibration and Maintenance Log Book

1. Operations and Procedures Manual

This manual sets forth standard operating procedures for air
monitoring instrumentation utilized in various types of site
investigations. It also defines the responsibilities of personnel
involved with the operation and maintenance of this Instrumentation.
Reliable and efficiently operating instrumentation depends upon:

1. Regular preventive maintenance and calibration.

2, Proficient personnel, trained In the operation of the
instrumentation.

All personnel, whether operating, maintaining, calibrating or
repairing instruments should be properly trained in the particular task
that they are performing, The manual should be consulted regularly to
assure chat standard procedures are being followed and that all pertinent
daca are being recorded. If adhered to, this regularly scheduled
preventive maintenance and calibration program should assure Instrument
reliability and reduce unnecessary downtime.

AR30Q859



2. Field Usage Log Book

Operational checks are to be performed before each day's use and may
Include field (secondary) calibrations. The purpose of these checks is
to verify to the instrument operator that the Instrument is operating
properly.

The Field Usage Log Book should be used to record the status of each
operational check.

3. General Information Hnnunl

The General Information Manual summarizes all instrument Information
for quick access, It Includes the following:

Summary
Model
Serial Number
Gannett Fleming I.D. Number
Vendor Information

Address
Sales Person
Phone

Purchase Date
Purchase Price
P.O. Number

II. Purchase Information
Purchase Orders
Invoices

III. Parts Information
Parti List
Costs
Ordering Procedures

IV, Correspondence

V. Manual

VI. Miscellaneous
Warranties
Brochures

!
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It, Calibration and Malntennnco Lop Book

Preventive maintenance checks and primary calibrations are to be
performed at periodic Intervals (usually monthly) during which the
Instrument Is removed from the field. The purpose of the maintenance
checks and calibrations is to assure reliable operation and minimize
downtime of Instrumentation. All maintenance and calibration data should
be recorded in the Preventive Maintenance and Calibration Log Book. In
addition, all corrective maintenance required should be recorded on the
Instrument repair log sheets.

AR30086I
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HNU PI-101 ORGANIC VAPOR METER
Numoe' ME01

Revilion
2

P'5" 2 of 11

Effective Date
08/15/87

1.0 PURPOSE

To establish procedures for the use, maintenance, and calibration of the HNU-101 Organic Vapor
Meter.

2,0 SCOPE

Applies to each usage of the HNU PI-10! photoionization detector by NUS/WMSG personnel,

3.0 DEFINITIONS

None.

4.0 RESPONSIBILITIES

Office Health and Safety Supervisor (OHSS) • The OHSS shall insure tha: the user has been
appropriately trained and certified in the usage of the HNU instrument He/she shall also insure that
the instrument is properly maintained and calibrated prior to its release for field service

Instrument user • The user should be personally secure that he/she has been adequately trained and
that he understands the operation and limitations of the instrument. He/she is further responsible to
insure that the appropriate probe(s) have been selected for compounds to be found on site and that
the instrument has been properly calibrated and is working properly.

5.0 PROCEDURES

5.1 Principle of Operation

The HNU System portable photoionizer detects the concentration of many organic gases as well as a
few inorganic gases. The basis for detection is the lomzation of gaseous species The incoming gas
molecules are subjected to ultraviolet (UV) radiation, which is energetic enough to ionize many
gaseous compounds. The molecule is transformed into charged-ion pairs creating a current between
two electrodes, Each molecule has a characteristic lonizanon potentialj**rtirt jto»verieqjy required
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HNU PI-101 ORGANIC VAPOR METER

to remove an electron from the molecule
The instrument measures this energy level.

5.2 Instrument Configuration

"umDCf MEOI P'5° 3 0 - 1 1

Rcm.on EllcctivoDaie

2 08/15/87

yielding a positively charged-ion and the free electron.

Three probes, each containing a different UV light source, are available for use with the HNU. Probe
energies are 9.5, 10.2, and 1 1.7eV. All three detect many aromatic and large'molecule hydrocarbons
The 10.2 and ll.7eV probes, m addition, detect some smaller organic molf'Ues and some
halogenated hydrocarbons The !0.2eV probe is the most useful for environmental response work,
as it is more durable than the 1 1 ,7eV probe and detects more compounds than the 9 5eV prooe

5.3 Calibration •

The primary HNU calibration gas is benzene (or isobutylene, a benzene equivalent). The span
potentiometer knob is turned to 9,8 for benzene calibration A knob setting of rero increases the
sensitivity to benzene approximately tenfold. The instrument's response can be adjusted to give
more accurate reading for specific gases and eliminate the necessity (or calibration charts

5.4 Specialized Uses

While the primary use of the HNU is as a qualitative instrument, it can also be used to detect certain
contaminants, or at least to narrow the range of possibilities Noting instrument response to a
contaminant source with different probes can eliminate some contaminants from consideration For
instance, a compound's ionizing potential may be such that the 9 5eV probe produces no response,
but the 10.2 and 11.7eV probes do elicit a response. Also, HNU does not detect methane or
hydrogen cyanide.

5.5 Instrument Advantages

The HNU is easy to use in comparison to many other types of monitoring instrumentation Its range
detection limit is also m tne low parts per million range The response t me is rapid; the meter
needle reaches 90 percent of the indicated
in a contaminated atmosphere-

concentration m 3 seconds for benzene It can be zeroed

AR30086-*
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5.6 Cautions

The instrument can monitor only certain vapors and gases in air. Nonvolatile liquids, toxic solids,
particulates and many other tonic gases and vapors cannot be detected. Because the types of
compounds that the HNU can detect is only a fraction of the chemicals possibly present at a field site,
a zero reading does not necessarily signify the absence of air contaminants.

The instrument is non-specific, and its response to different compounds is relative to the calibration
setting instrument readings may be higher or lower then the true concentration. This can be an
especially serious problem when monitoring for total contaminant concentrations if several
different compounds are being detected at once, in addition, the response of this instrument is not
linear over the entire detection range. Care must therefore be taken when interpreting the data
All identifications should be reported as tentative until they can be confirmed by more precise
analysis. Concentrations should be reported in terms of the calibration, gas and span potentiometer
of gas-select-knob setting

The instrument cannot be used as an indicator for combustible gases or oxygen deficiency

6.0 REFERENCES

I HNU Systems, Inc Instruction Manual for Model PI 101 Photoioniza'.ion Analyzer. 1975

2. E 8 E FIT Operation and Field Manual: HNU Systems PI 101 Phoioiomzaiion Detector and
Century Systems (Foxboro) Model OVA-128 Organic Vapor Analyzer

3, Personal Communication with FranConnel, HNU Systems, Inc., January 4, 1984
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7.0 ATTACHMENTS

ATTACHMENT A • Start-up and Shutdown Procedure
ATTACHMENT B • Maintenance and Calibration Schedule
ATTACHMENT C • Calibration Procedure
ATTACHMENT D • Cleaning the UV Light Source Window
ATTACHMENT E • Cleaning the lonization Chamber
ATTACHMENT F • Troubleshooting
ATTACHMENT G • Field Calibration (Memorandum)

AR300866



SuD|C(t

HNU PI

Start Ui

1.

2,

3.

4.

5.

6.

7.

Num°" ME01 P'9< 6 of 11
101 ORGANIC VAPOR METER ———————————————— ———————————— • ——

Revinon Effective Date
2 08/15/87

ATTACHMENT A

START-UP AND SHUTDOWN PROCEDURES

0

Attach the probe to the readout unit. Match the alignment key, then twist the connector
clockwise until a distinct locking is felt.

Turn the FUNCTION switch to the battery check position. Check to ensure '.hat the indicator
reads within or beyond the green battery arc on the scale plate. If the indicator is below the
green arc, or if the red LED comes on, the battery must be charged prior to using.

To zero the instrument, turn the FUNCTION switch to the STANDBY position and rotate the
ZERO POTENTIOMETER until the meter reads zero. Wait 15-20 seconds to ensure that the"
zero adjustment is stable. If not, then readjust.

Check to see that the SPAN POTENTIOMETER is set at the appropriate setting lor the probe
being used.

Set the FUNCTION switch to the desired ppm range,

Listen for the fan operation to verify fan function.

Check instrument with an organic point source (such as a magic marker) prior to usage to
verify instrument function

Shut Down

1

2.

Turn FUNCTION Switch to OFF.

Place the instrument on the charger.
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ATTACHMENT B

MAINTENANCE AND CALIBRATION SCHEDULE

Function Frequency

Routine Calibration Prior to each use"

Factory Check-out and Calibration Yearly or when malfunctioning

Wipe Down Read-Out Unit After each use

Clean UV Light Source Window Every month or as use and site conditions dictate

Clean the lonization Chamber Monthly

Recharge Battery After each use

It is recommended that for activities where the HNU-PI-101 is in the field for extended
periods of time that calibration gas be brought into the field to check calibration. However,
if necessary, a single calibration conducted onor to an activity will be considered acceptable
for periods of use up to three days, after which calibration gas must again be used.
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ATTACHMENT C

CALIBRATION PROCEDURE

Calibration Procedure 1

1. Run through start up procedures as per Attachment I,

2. Fill a sampling bag with HNU calibration gas of known contents.

3 Allow sample bag contents to be drawn into the probe and check response m ppm.

4 if the reading deviates i 15 percent from the concentration of the calibration gas, the
instrument requires maintenance.

5. Each office must develop a mechanism for the documentation of calibration results. This
documentation includes:

a. date inspected

b. person who calibrated the instrument

c the instrument number (Serial tt or Other ID tt)

d, the result of the calibration (ppm, probe ev, span pot setting)

e. identification of the calibration gas (source, type, concentration)

Calibration Procedure 2 (for HNU Calibration Canisters Equipped with a Regulator)

1. Run through start up procedures as per Attachment I.

2. Connect a sampling hose to the regulator outlet and the other end to the sampling probe of
theHNU.

3. Crack the regulator valve.

4. Take reading after 5-10 seconds.

5. if the reading deviates 115 percent from the concentration of the calibration gas, the
instrument requires maintenance

6. Calibration documentation should be as in #5 above.
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ATTACHMENT D

CLEANING THE UV LIGHT SOURCE WINDOW

Turn the FUNCTION switch to the OFF position and disconnect the sensor/probe from the
Read Out/Control unit

Remove the exhaust screw located near the base of the probe. Grasp the end cap in one
hand and the probe shell in the other Separate the end cap and lamp housing from the
shell

Loosen the screws on the top of the end cap and separate the end cap and ion chamber from
the lamp housing, taking care that the lamp does not fall out of the lamp housing

I

Tilt the lamp housing with one hand over the opening such that the lamp slides out of the
housing into your hand

The lamp window may now be cleaned with any of the following compounds using lens
paper:

a HNu Cleaning Compound-All lamps except the 11.7 eV
b. Carbon tetrachlonde-AII lamps except the 11.7 eV
c. Methanol-AII lamps

Following cleaning, reassemble by first sliding the lamp buck into the lamp housing Place
the ion chamber on top of the housing making sure the contacts are properly aligned

Place the end cap on top of the ion chamber and replace the two screws. Tighten the screws
only enough to seal the 0-nng, Do Not Overtighten.

Line up the pins on the base of the lamp housing with pins inside the probe sneli, and side
the housing assembly into the shell. It will only fit one way.

AR3G0870
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ATTACHMENT E

CLEANING THE IONIZATION CHAMBER

1. Turn the FUNCTION switch to the OFF position and disconnect the sensor/probe from the
Read Out/Control unit.

2. Remove the exhaust screw located near the base of the probe. Grasp the end cap in one
hand and the probe shell m the other. Separate the end cap and lamp housing from the
shell

3. Loosen the screws on the top of the end cap and separate the end cap and ion chamber from
the lamp housing, taking care that the lamp does not fall out of the lamp housing.

4. The ion chamber may now be cleaned according to the following sequence:

a. acetone rinse with agitation (10 mm.), then dry (preferably with oven at 100°C).

b. methanol rinse with agitation (10 mm.), then dry (preferably with oven at lOO'C).

5. Place the ion chamber on top of the housing making sure the contacts are properly aligned.

7. Place the end cap on top of the ion chamber and replace the two screws Tighten the screws
only enough to seal the 0-rmg. Do Not Overtighten.

8. Line up the pins on the base of the lamp housing with pins inside the probe shell, and slide
the housing assembly into the shell. It will only fit one way.

RR3Q087
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ATTACHMENT F

TROUBLESHOOTING

To be performed by qualified technician only.

1 . No meter response in any switch position (including BATT CHK)

A. Broken meter movement

PJ9< l l o l l l
E!'ec:,vcD.ite

08/15/87

(1) Tip instrument rapidly from side to side. Meter needle should move freely, and
return to zero.

B. Electrical connection to meter is broken
•

(1) Check all wires leading to meter and clean the contacts of quick-disconnects.

C. Battery is completely dead

( 1 ) Disconnect battery and check voltage with a volt-ohm meter.

D. If none of the above solves the problem, consult the factory.

2. Meter responds in BATT CHK position, but reads zero or near zero for all others.

A. Power Supply defective

(1) Check power supply voltages per Figure 1 1 of the HNu owners manual, if any voltage
is out of specification, consult the factory

B. Input transistor or amplifier has failed

(1) Rotate zero control; meter should deflect up/down as control is turned

(2) Open probe. Both transistors should be fully seated in sockets

C. Input signal connection broken in probe or readout.

(1) Check input connector on printed circuit board. The input connector should be
firmly pressed down.

(2) Check components on back side of printed circuit board Al
solid, and no wires should touch any other object.

(3) Check all wires m readout for solid connections.

connections should be
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1.0 PURPOSE

To establish guidelines and procedures foe Che operation,
maincenance and calibration of che OVA 1.28 Organic Vapor Analyser.
General information is included in Section 3.0. Detailud procedures
regarding dally operation, maintenance and calibration arc contained
in Section 4.0,

2,0 RESPONSIBILITIES

The Instrument Operator is responsible for:

being adequately trained and should understand the limitations
of the instrumenc being used.

determining that the instrument has befm calibrated according
co the manufacturer's Instructions and Is working properly.

adhering to operational and calibration checks as specified by
directions in the operations and procedures manual.

The Equipment Hanagftr is responsible for:

being sure that all instruments are operating properly and
calibrated according to manufacturer's instructions before
bninf, tagged for use.

training all operators in the use of instruments.

keeping the operations and procedures manual up to da:e,

3.0 GENERAL INFORMATION

3,1 PRINCIPLE OF OPERATION

The. OVA 128 Analyzer is designed to detect and measure
hazardous organic vapors and gases and utilizes the principle
of hydrogen flame lonlzaclon for detection and measurement of
organic vapors, The Instrument measures organic vapor
concentration by producing a response to an unknown sample,
which can be related co a gas of known composition to which the
Instrument has previously been calibrated,

Survey Mode

During normal survey mode operation, a continuous sample is
drawn Into the probe and transmitted to the detector chamber by
an internal pumping system.

AR3Q087I*



The sample stream Is mecered and passed through particle
filters before reaching che detector chamber. Inside the
detector chamber, the sample is exposed to a hydrogen flame
which ionizes the organic vapors. When most organic vapors
burn, chey leave positively charged carbon-containing ions, An
electric field drives che ions Co a collecting electrode. As
Che poslcive ions are collected, a current corresponding to the
collection rate is generated. This current is measured with a
linear electrometer preamplifier which has an output signal
proportional co che ionizacion current. A signal conditioning
amplifier is used Co amplify che signal from che preamp and to
condition It for subsequent mecer or external recorder display.

Gas Chronrncogrnnh Mode

In the Gas Chromacograph (GC) mode, a small sample of ambient
air is injected into a chromatagraphlc column and carried
through the column by a stream of hydrogen gas, Contaminants
with different chemical structures are retained on the column
for different lengths of time (known as recencion times) and
hence are detected separately by the flame lonization detector,
A scrip chart recorder can be used to record the retention
times, which are then compared to the retention times of a
standard with known chemical constituents, The sample can be
injected Into the column either from the air-sampling hose or
directly from a gas-tight syringe1,

3,2 CALIBRATION

The OVA Is Internally calibrated to medians by che
manufacturer. When measuring methane, it Indicates the true
concentration, In response to all other detectable compounds,
however, the Instrument reading may be higher or lower than the
true concentration, Relative response ratios for substances
other than methane are available. To Interpret the readout
correctly, It Is necessary either to make calibration charts
relating the instrument readings to the true concentrations or
to adjust the instrument so that It reads correctly. This Is
done by turning che 10-turn, gas-select knob, which adjusts the
response of the Instrument, The knob Is normally set at 300
when calibraced co methane, Secondary calibration to another
gas Is done by sampling a known concentration of the gas and
adjusting the gas-selecc knob uncil che instrument reading
equals the true concentration.

3.3 LIMITATIONS
The OVA has an inherent limitation In that it can detect only
organic molecules. Also, It should not be used at temperatures
lower than about 40'F because gases condense In the pump and
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column. It has no temperature control, and since retention
times vary with ambient temperatures for a given column,
absolute determinations of contaminants arc difficult, Despite
these limitations, Che GC mode can often provide tentative
information on che idenclcy of contaminants in air without
relying on costly, time-consuming laboratory analysis.

3.4 CAUTIONS

The instrument can monitor only certain vapors and gases in
air. Many non-volatile liquids, coxic solids, particulates,
and other Coxic gases and vapors cannot be dececced, Because
che types of compounds Chac che OVA can poCenctally dececc ore
only a fraction of the chemicals possibly present at an
incident, a zero reading does noc necessarily signify the
absence of air contaminants,

The Instrument is non-specific, and its response to different
compounds Is relative Co the calibration setting, Instrument «
readings may bu higher or lower than the true concentrations,
This can be an especially serious problem when monitoring for
tocal contaminant concentrations if several different compounds
arc being detected at once. In addition, the response of this
Instrument is not linear over che enclre detection range Care
muse cherefore be caken whef Interpreting the data. All
identifications should be reported as tentative until they can
be confirmed by more precise analysis. Concentrations should
be reported In terms of the calibration gas and span
potentiometer or gas-select knob setting.

This Instrument cannot be used as an Indicator for combustible
gases or oxygen deficiency.

4.0 PROCEDURES

4,1 OPERATIONAL CHECKS

Operational checks are to be performed before each day's use,
verifying that the Instrument Is functioning and calibrated
properly. The Field Usage Log Book should be used to Indicate the
.status of each operational check.

OVA 128 Organic Vapor Analyzer

• Operational Checks •

1, Connect che probe/readout assembly to the sfclepack
assembly.
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2, Move the INSTR/BATT switch to the BATT position. The
motor needle should move to a point beyond the white line,

3. Move che INSTR/BATT swicch co che ON position. Allow a 5-
minute warmup.

4, For measurements taken as methane equivalent (survey
mode), check that GAS SELECT dial Is sec ac 300,

.5, Turn che PUMP swicch ON. Check flow level on SAMPLE FLOW
RATE Indicator Record level in Field Usage Log Book,
(Ball level significantly below 2 Indicates inadequate
flow,)

6, Use the CALIBRATE ADJUST knob to set the meter needle to
che level desired for activating the alarm. (Usually
zero)

7, Turn cl.e VOLUME concrol fully clockwise,
•

8. Turn ALARM LEVEL adjust uncil audible alarm is accivacud,

9. Open che hydrogen TANK VALUE 1 or 2 turns and observers
the reading on the HYDROGEN TANK PRESSURE Indicator.
Record level in Field Usaj.e Log Book. (Approximately 150
psi of pressure is required for each hour of operation.)

10. Open che HYDROGEN SUPPLY VALVE 1 or 2 turns a.id observe
the reading on che HYDROGEN SUPPLY PRESSURE Indicator,
Record level In Field Usage Log Book, (Should be between
8 and 12 psl.)

11. After approximately one minute, depress IGNITER BUTTON
until hydrogen flame lights, The meter needle will travel
upscale. (Do not depress Igniter for more than 6 seconds.
If flame does not ignite, wait one minute and try again,)

4,2 CALIBRATION

Primary Calibration

1. Remove Instrument components from the instrument shell.

2. Turn of Electronics and Zero Instrument on X10 scale. Gas
select dial to 300.

3. Turn on Pump and Hydrogen. Ignite Flame, Go to Survey
Mode.

4, Introduce a Methane Standard Near 100 ppm,
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5. Adjust R-32 Trimpot on Circuit Board to make meter read to
standard.

6. Turn Off hydrogen flame and adjust meter needle to read 40
ppm (calibrate @ X10) using the calibration adjust knobs.

7. Switch Co X100 Scale. The raecer should indicate 0.4 on
the 1-10 meter markings (0.4 x 100 - 40 ppm), If che
reading Is off, adjusc wlch R33 Trimpoc,

8. Return Co X10 Scale and adjust meter needle co 40 ppm wich
calibration adjusc knob if necessary,

9, Ac che X10 Scale, adjusc meter to read 0.4 on the 1-10
meter markings using the calibration adjust. Switch to XI
scale, The meter should read 4 ppm. If the reading Is
off, adjust using the R-31 Trimpot,

Secondary Calibration
•

1. Fill an air sampling bag wich 100 ppm (Certified) methane
calibration gas.

2. Connect the outlet of the air sampling bag to the air
sampling line of the OVA,

3. Record the reading obtained off the meter onto the
calibration record,

4.3 PUMP SYSTEM CHECK

1. With pump on, hold unit upright and observe flow gauge,

2. Ball level significantly below a reading of 2 is
Inadequate flow.

3. Check connections at the sample hose.

4. Clean or replace particle filters if flow Is impaired or
tt Is time for scheduled service.

5. Reassemble and retest flow,

6, If flow still Inadequate, replace pump diaphragm and
valves.

7, If flow normal, plug air Intake. Pump should slow and
stop,

8. If no noticeable change In pump, tighten fic.ings and
retc-st,
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9, If still no change, replace pump diaphragm and valves.

10. Document chis funccion l<n che malnconance records.

4.4 BURNER CHAMBER CLEANING

1. Remove plastic exhaust pore cover,

2. Unscrew exhausc pore,

3, Use wire brush Co clean burner dp and electrode, Use
wood stick to clean teflon.

4, Brush inside of exhausc port.

5. Blow out chamber with a gentle air flow.

6, Reassemble and test unit,

7, Document chis funccion In che maintenance records.

4.5 QUAD RING SERVICE

1. Remove OVA gucs from protective shell,

2. Remove clip ring from boccom of valve,

3, Unscrew nuc from cop of valve.

4. Gencly pull valve shafc upward and free of housing.

5, Observe rings for signs of damage-replace as necessary,

6, Llghcly grease rings wich sillcone grease.

7. Reassemble valve-do not pinch rings during shaft
insertion.

8, Document this function In the maintenance records.

4,6 HYDROGEN RECHARGING

1. High grade hydrogen (99.999H) Is required.

2. Connecc che fill hose to the REFILL FITTING on the side
Pack Assembly, wich the FILL/BLEED valve in the OFF
position.

3. Open llj supply bottle valve.

4, Place FILL/BLEED valve on fill hose In BLEED position
momentarily to purge any air out of the system, nn-tn'AR300o/y



5. Crack the Instrument TANK VALVE.

6. Open REFILL valve on Instrument,

7. Place FILL/BLEED valve In FILL position uncil Che
inscrumenc PRESSURE GAUGE equalizes with Che Hj SUPPLY
BOTTLE PRESSURE GAUGE.

8. Shuc REFILL valve, FILL/BLEED valve, and H2 supply boccle
valves in quick succession.

9. Turn FILL/BLEED valve Co BLEED uncil hose pressure
equalizes Co atmospheric pressure,

10, Turn FILL/BLEED valve Co FILL Poslclon, Chen to BLEED
position, then to OFF.

11. Close TANK on Instrument,

12. Disconnect che FILL HOSE and replace protective nut on thf
REFILL FITTING,

4.7 PARTICLE FILTER SERVICING

There are two points In the air sampling line of che OVA where
filters have been placed to keep particulatcs from entering the
instrument. The first filter is located in the probe assembly,
and the second filter (primary filter) is located on the side
pack assembly. Cleaning procedures are as follows.

1. Detach the probe assemble from the readout assembly.

2. Disassemble the probe (che components unscrew).

3. The parcicle fllcer locaced wlchln che probe can be
cleaned by blowing air chrough che filter,

4. Reassemble the probe.

5. The primary filter, located behind the sample inlet
connector on the side pack assembly Is accessed by
removing the sample Inlet connector with a thin-walled
7/16 Inch socket wrench. Remove the filter and clean as
above.

6. Reassemble the sample inlet fitting and filter to che side
pack asse-My.

7. Check sample flow rate.
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5.0 HAMIENANCF. AND CALIBRATION SCHEDULE

o Check Particle Filters Weekly or as needed
o Check Quad Rings Monthly or as needed
o Clean Burner Chamber Monthly or as needed
o Secondary Calibracion Check Prior co projecc scare-up
o Primary Calibracion Check Monchly or If secondary

check Is off by more than
+ 104

o Check Pumping Syscem Prior Co projecc scare-up
o Replace Charcoal 120 hours of use or when

background readings are
higher wich che Injecc valve
down than wich che Injecc
valve up In a clean
environment,

o Faccory Service Ac lease annually

* Instruments which are noc in service for excended periods of cime need
noc rneec che above schedule. However, they must be given a complete
check-out prior to their first use addressing the above maintenance
Items.

6.0 REFERENCES

1. Century Systems (Foxboro), Service Procedures: Organic Vapor
Analyzer; 128GC
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l.o PURPOSE;
To establish guidelines and procedures for che operacion,
maintenance and Calibracion of che MlcroCard Portable Alarm.
General information is included in Section 3,0. Detailed
procedures regarding dally operacion, maintenance and
calibration are contained in Section 4 0,

2,0 RESPONSIBILITIES

The Instrument Operator is responsible for:

being adequately trained and should understand che
limitations of che Instrument being used,

determining chac che inscrumenc has been calibrated
according co che manufacturer's instructions and is
working properly. *

adhering co operational and callbraclon checks as
specified by directions in che operations and procedures
manual,

The Equipment Mnnngrr is responsible for;

being sure that all instruments are operating properly and
calibrated according to the manufacturer's Instructions
before being tagged for use.

training all operators In the use of Instruments.

keeping the operations and procedures manual up co dace.

3.0 GENERAL INFORMATION

3.1 PRINCIPLE OF OPERATION

The MlcroCard slmulcaneously monitors oxygen from 0* to
254 02 and combustible gas from 0* Co 100* LEL via cwo
separate visual alarms and a joinc audible alarm.

Oxygen Indication,

The MlcroGard Is ready to monitor oxygen content in the
sampling area once the Instrument reading stabilizes at
the ambient temperature of operation and calibration is
set in fresh air co 20.84. Accual oxygen concenc can be
conctnuously or Intermittently monitored by using the
SELECT keypad to display » Oxygen when monitoring, The
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MicroGard has a High Oxygen Alarm factory pre-set at 234
and Low Oxygen Alarm factory pre-set at 19.54, Once che
MicroGard is turned ON, Che oxygen alarm functions are
always operable in either che 4 OXY or 4 LEL display mode.

The oxygen sensor is a galvanic type cell containing
dissimilar metal electrodes In a special electrolyte, The
cell is sealed wich a membrane which allows oxygen co
diffuse InCo Che acCive area, The currenC generaced by
che cell is proporcional co che oxygen partial pressure in
che atmospheric sample passing over the membrane face.
The generaced currenc passes through a reslscance Co
provide a volcage Input signal for an amplifier, The
output of che amplifier drives Che oxygen display (through
che mulciplexer) and also serves as an inpuc co che alarm
decoder circuicry,

Combustible Cns Indication

After seccing cho combusclble sensor ZERO In combusclble •
free air, che MicroGard is ready co monicor che presence
of combusclble gas in che sampling area, As long as che
MicroCard is turned ON, actual combustible gas contenc In
che sampled area is always being monitored and can be
displayed continuously or incermiccencly by using the
SELECT keypad to display che 4 LEL. The combustible alarm
Is active In boch display modes and is faccory pro-sec at;

o 254 LEL for the high combustible alarm

o -104 LEL for che combuscible sensor zero fault alarm,

The flammable propercles of combuscible gases arc used as
a basis of dececclon. The sensor consists of a pair of
pelleclzed fllamencs called "PelementsTM" arranged in an
electrically balanced bridge circuit. The detector
Pelement Is creaced with a special catalyst which causes
the combustible gases to combine wich oxygen ac a much
lower cemperocure chan chac required for normal burning.
The Inacclve compensator Pelemenc Is also exposed co che
sample and aces Co offset any changes due Co flow
condicions, sample cemperacure, pressure and/or humidity,

Combuscible gases in Che sample combine wich oxygen ac che
surface of che cacalyzed dececcor Pelemenc. Heat Is
liberated by this chemical reaction, Increasing the
temperature and che electrical resistance of the Pelement.
This, in turn, unbalances che bridge circuit, thereby
providing a voltage signal. This signal Is applied to an
amplifier which drives che combustible gas display
(through the multiplexer) and also serves as an Input to
che LEL alarm decoder circuit.
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3.2 CALIBRATION

The MicroCard should be calibrated with known concentrations of
oxygen and pentane or methane each day before use, The
Inscrumenc should scabllize for 15 minuces before Calibracion.
Oxygen is calibraced in fresh air by adjusclng che OXY S
concrol co obcain a 20.84 reading. The combuscible Indicator
is calibraced in two seeps. First, in fresh air, che LEL I
control is adjusced to obtain a zero reading, Second, a
reading of between 47» and 554 should be observed while passing
a mlxcure of pencane in air (.754) chrough che inscrumenc. If
che calibracion check '.s noc within che recommended range, the
display is set to 504 by adjusting Che LEL S concrol.

3.3 CAUTIONS AND LIMITATIONS

Ic is Important that the Inscrumenc response be appraised by
someone skilled or experienced In properly interpreting the
Instrument readings with respect to particular conditions, •
on-going operations and safe practices. For example, an
atmosphere chac shows no flammabilicy hazard can scill be coxic
co workmen. Also, a cank or vessel which Is safe before work
is scarced may be rendered unsafe by work activities causing a
temperature increase, or by stirring or handling bottom sludge
In tanks.

The MicroGard Portable Alarm will respond only to those
concentrations of gases or vapors which are diffused Into the
combusclble sensor. If the combustible Is a high boiling point
solvent or high flash point liquid, and Is tested at normal
ambient temperature, a relatively low vapor concentration will
be shown by the instrument. Flashpoint of a liquid is the
minimum temperature at which it gives off sufficient vapor to
form an Ignltable mixture with the air near the surface of the
liquid or within the vessel used, If a container holding such
high flash point solvents Is subsequently heated as by welding
and soldering, or by sunlight, It Is to be expected that the
vapor concentration will increase, and thus che atmosphere of a
vessel which was originally shown co contain only a low
concencracion of vapors may be rendered EXPLOSIVE.

If an accempc is made Co use che MicroCard Portable Alarm for
testing atmospheres contaminated wich high boiling point or
high flash point solvents, Ic Is Imperaclve chat che accual
boiling polnc or flash point of the contaminants in question be
assessed against ambient temperature of the tested space,

The MicroCard is designed co measure combusclble gas or vapor
concenc In air. Ic will noc Indicate the combustible gas
content In an Inert gas background, furnace stack, In a
reducing atmosphere or In atmospheres containing less than 104
oxygen. Further, chis instrument should not be used where the
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oxygen concentration exceeds that of fresh air (oxygon enriched
atmosphere).

Recharging muse be done In a non-hazardous locacion, know co be
free of combuscible gases or vapors.

Certain materials such as silicone, silicates (such as In
certain hydraulic fluids) and organic lead (such as In leaded
gasoline) cend Co poison che combuscible gas sensor Cl.ercby
giving erroneously low readings. Calibration checks should be
made frequencly if such macerials are suspecced co be present
in the cesccd atmosphere,

The combustible gas indicator dececcs only combusclble gases
(and vapors) in che air. Ic will noc indicate che presence of
combusclble airborne mists or dusts such as lubricating oils,
coal dust or grain dust.

Pressurized or low pressure samples will give erroneous oxygen
percent readings, For atmospheric sampling ac high or lower •
altitudes, the oxygen system should be calibrated at the
elevation where sampling is to take place.

Acid gases, such as carbon dioxide, will shorten the service
life of che oxygen sensor.

When sampling with accessory sampling lines, the shortest
possible length of sampling line should be used to minimise the
number of times the aspirator bulb must be squeezed to obtain a
valid indication,

When sampling over liquids, take care that che end of che
sampling line does not couch Che surface of liquid.

Do not push on cenccr of oxygen sensor; otherwise, damage to
che sensor may result.

Calibrations should be performed before each day's use co
ensure that the instrument operacion Is dependable and les
Indications are accurate. A calibration check should be
included as a routine tnspecclon of che instrument. Use the
USA Calibration Kit which has been specifically designed for
the calibration of chis unit.

Obstruction of the sensor cover slots or dust screens In the
case will cause erroneous readings. These slots must be kept
open (clean).

Combustible gas readings, either negative or greater than 1004
LEL*, may Indicate an explosive concentration of gas beyond the
accurate response range of the combuscible gas sensor,

Do not use MSA Inhibitor Filters (Part No. 47740) with this
Instrument. Loss of sensitivity rn.iv result. -AR300886



Use only genuine MSA replacemenc pares when performing any
malncenance procedures provided In this manual. Failure co do
so may seriously Impair Inscrumenc performance, Repair or
alteration of che MicroGard, beyond Che scope of chese
maincenance Inscruccions or by anyone ocher Chan a cercifled
MSA serviceman, could cause tha produce Co fall Co perform as
designed and persons who rely on chis produce for their safecy
could sustain severe bodily injury or death,

Any substitution of components may impair incrinsic safecy.

The minimum and maximum calibrating and operating cenperatures
are O'F (-18'C) and 122"F (50'C), respectively, The oxygen
response cimc increases In temperatures beyond che coopensated
range, parelcularly ac cemperacures below 32'F (O'C);
cherefore, allow extra clme co obtain accurate calibrations and
measurement,

Use down Co O'F (-18'C) is possible when calibrated ac che
temperature and If more sampling clme Is allowed for slower '
sensor response (approximately 3 minutes wlchouc a sonple
lime).

4.0 PROCEDURES

4.1 OPERATIONAL CHECKS

Operaclonal checks are co be performed before each day's use,
verifying chat the instrument is functioning and calibrated
properly. The Field Usage Log Book should be used to Indicate
the status of each operational check.

MSA MicroGard Portable Alarm
• Operational Checks

1. Press the ON/OFF button to turn the Instrument ON. Verify
that the display functions and does not indicate "BAT",

2. Verify that Combustible Gas Alarm Light is flashing and
alarm Is sounding,

3. Press RESET keypad. Wale for inscrumenc Co scabillze and
record 4 LEL reading. If display does noc Indicace 0004
LEL, adjusc che COMB Z (zero) concrol co obtain a correct
zero reading,

4. Press SELECT keypad. Record 4 OXY reading. If display
does not Indicate 20.84 OXY, adjust che OXY S (span)
concrol to obtain the correct span reading,

5, Perform a calibration check according to che procedure in
Section 5.2. Record the calibration gas concentration,
the BEFORE reading if no adjustment Is required and the
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BEFORE and AFTER readings If a calibration adjustment is
necessary

6. When sampll*.. i.i completed for the day, record the
approximate numl r of hours of usage, press BATT VOLTS
keypad and voc o>.<l voltage and check sensor dusc screen for
possible blc-.,.uge. (Clean according Co che procedure in

4.2 CALIBRATION PROCEDURES

Combustible Gas

1. In fresh air, wich che inscrumenc "warmed up", press che
SELECT keypad uncil 4 LEL Is displayed,

2. Adjusc the LEL Z control until a zero reading Is obtained.

3. Position sampling/calibration adapter over che sensor
openings ac che cop of che MicroGard. NOTE: Do NOT have .
aspirator bulb and tubing attached to the adapter.

4. Attach the flow control co che calibracion gas cank.

5. Attach the tubing furnished with the Calibration Kit
between the flow control and the sampling/calibration
adapter connection.

6. Open the flow control valve on the gas tank to pass the
gas through che MicroGard.

o As che 4 LEL reading Increases, noce che reading ac
which che combuscible alarm accivaces, This point is
factory-set; at 254 LEL.

o When the combustible display stabilizes, the reading
for ,754 pentane- In-air should be between 47», and
554,

7. If the calibration check reading is not within 474 and
554, set the display reading to 504 by adjusting che LEL S
concrol locacod under che calibration cover,

8. Close the flow control valve,

9. Remove the sampling/calibration adapter from che
MlcroCard.

10. Recheck che zero reading In fresh air and repeat steps 1
through 9 if fresh air reading Is not equal to zero,

11. Reir.ove the flow control from the calibracion gas tank.
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5'° MAINTENANCE AND CALIBRATION SCHEDULE,

Func clog Frequency

o Calibrate Dally

o Clean Case AS Needed

o Clean Sensor Screens As Needed

o Charge Baccery Daily

6,0 REFERENCES

MSA, Preliminary Inscrucclon Manual; MicroGard Portable Alarm'
1987.
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TIP II PHOTOIONIZATION DETECTOR
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2.0 RESPONSIBILITIES
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3.2 CALIBRATION
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1.0 PURPOSE.

To establish guidelines and procedures for che operacion,
maintenance and calibracion of che TIP II Analyzer. Ger.nral
information is included in Seccion 3.0, Decailed procedures
regarding dally operacion, maintenance and calibracion are
contained In Seccion 4.0.

2.0 RESPONSIBILITIES

The Instrument Operator Is responsible for;

being adequacely crained and should underscand ehe limitations
of che inscrumenc being used,

determining that the instrument has been calibrated according
to the manufacturer's instructions and Is working properly.

adhering co aperacional and calibracion checks as specified by *
direccions in che operations and procedures manual.

The Equipment Manager Is responsible for:

being sure chac all lnstruraer.es are operating properly and I
calibrated according co manufoccurer's inscrucclons before '
being cagged for use.

cralning all operators in the use of instruments,

keeping the operations and procedures manual up to dace.

3.0 GENERAL INFORMATION

3.1 PRINCIPLE OF OPERATION

The TIP photolonlzatlon detector continuously monitors gas or
vapor concentrations In air. A small pump draws sample air
Into an lonlzatlon chamber which contains a miniature lamp and
cwo eleccrodes. One electrode Is connected co an electrometer.
The chamber Is flooded with light and an electric voltage is
applied across che eleccrodes. As che pump draws gases inco
the chamber, ions are formed and an electric current Is set up
and measured by the electrometer.

The standard ultraviolet lamp used in TIP II has an energy of
about 10 6 electron volts (eV) and any molecule having an
ionizac. n potential below this value can be sensed.

Most of the light permanent gases (such as the air gases,
hydrogen, helium, etc,) have ionlzatlon potentials at 12 eV or
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more, On che ocher hand, a huge number of organic chemicals
which encer che air as gases or vapors, have ionizaclon
pocencials below 10.5 eV, Included among chis laccer group are
che vase majority of chose compounds described as "Pollutants".

The various concentrations of pollutants are ionized, measured
by the electrometer, converted Co pares per million and read on
Che liquid crystal display on che face of che Instrument, The
TIP II can be used either qualitatively or as a direct reading
inscrumenc if ic is calibrated with a span kit.

3.2 CALIBRATION

If used quallcaclvely, che cnly calibracion required is co set
che span concrol ac a mid-range seccing and zero che instrument
in ambient air. As a dlrecc reading Inscruraenc, TIP II must be
calibrated wich a known concencraclon of span gas, Also, for
crlcical applications or if outdoor air is coo heavily
contaminated, boccled zero air should be used. *

3.3 CAUTION'S AND LIMITATIONS

The TIP II does noc dlsclngulsh between different pollutants,
The signal produced represents a' composite of all tonlzable
pollucancs. A gas chromacograph is necessary Co furcher
disclnguish pollucancs. The inscrumenc also does noc dececc
methane.

The TIP II will noc dececc a compound If che compound's
lonizacion pocencial i-: greater than the inscrumenc probes
energy level.

4,0 PROCEDURES

4 ,1 OPERATIONAL CHECKS

Operational checks are co be performed before each day's use,
verifying that the Instrument Is functioning and calibrated
properly, The Field Usage Log Book should be used to Indicate
the status of each operational check,

TIP II Photoionlzation Detector

• Operational Checks •

Qualitative

Press POWER switch to turn on TIP II. (A period of up to
2 minutes may be required for pump to start.)
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2. Unlock ZERO and SPAN controls by turning locking rings
clockwise.

3. Set SPAN control to 5.

4 Lock SPAN control by turning locking ring
counterclockwise.

5. Allow TIP II to sample clean air.

6. Adjusc ZERO concrol uncil liquid crystal display reads
0.00.

7, Lock ZERO control by turning locking ring counterclockwise
• confirm that zero reading is unchanged.

8. Record approximate ZERO setting.

Direct: Reading •

1. Press POWER swicch Co curn on TIP II,

2. Unlock ZERO and SPAN concrols by curnlng locking rings
clockwise.

3. Sec SPAN concrol co 5.

4, Allow TIP II co sample clean air.

5, Adjusc ZERO concrol uncil LCD reads 0.00.

6. Connecc bag of Span Gas co TIP II inlec, (Sue Seccion 4,2
for instructions on how co use che span klc.)

7 Adjusc SPAN concrol uncil LCD Indlcaces che Span Gas
concencratlon (nominal •• 100 ppm Isobutylene
(2-methyl-l-propene]. Disconnect Span Gas Bag,

8. Sample clean air again and readjust ZERO control until LCD
reads 0.00, If necessary.

9, Lock ZERO concrol by Curnlng locking ring
counterclockwise,

10. Record approximate ZERO secclng.

11. Sample Spun Gas again and readjust SPAN concrol uncil LCD
indicates the Span Gas concentration, if necessary.

12. Lock SPAN concrol by curning locking ring
count -relockwlse. Disconnect Span Gas Bag,



13, Record approximate SPAN setting.

4,2 PHOTOVAC TAI03 SPAN KIT

1, Hand tighten regulacor onco Span Gas cank.

2, Turn gas bag valve counterclockwise to open.

3. Hand tighten gas bag adapter nuc onco regulacor.

4. Turn regulator knob counterclockwise about one-half curn
co scare gas flow.

5. Fill bag abouc one-half full.

6. Turn regulacor knob fully clockwise eo shut off gas flow.

7. Turn gas bag valve fully clockwise co close.
a

8, Remove gas bag ad.ipcer nuc from regulacor,

9. Remove regulacor from Span Gas cank.

4,3 BATTERY CHARRING

Charge TIP II battery when "LOBAT" appears at the top left of
che LCD.

I. Switch off TIP II.

2, Remove any external devices connected to the rear
receptacle, or unscrew dust cover.

3, Set switch on charger to correct AC mains voltage.

4, Connect charger plug to TIP II rear receptacle. Turn
knurled collar clockwise to secure plug.

5. Plug charger into AC mains.

6. Allow TIP II to charge for 16 hours.

7, Remove charger plug from TIP II and replace dust cover.

TIP II handle and the charger may be warm to che couch during
charging. This Is normal.

Bv letting TIP II fully discharge until "LOBAT" appears, then
charging for 16 hours, che operating time of TIP 11 is
maximised. Occasional over-charging for up to two days will
no: be detrimental to the batteries. Do not leave TIP II on
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charge conclnuously when noc In use, as this will reduce
battery life.

If TIP II is consistently put on charge before "LOBAT" appears,
the operating time of TIP II is diminished,

5.0 MAINTENANCE AND CALIBRATION SCHEDULE

o Calibrate Daily

o Charge Baccery Dally

o Clean U V. Lamp Window

o Replace Dusc Filter

o Adjust Tuning

6,0 REFERENCES

PHOTOVAC Incorporated User's Manual: TIP 11; Version 2.1,
October, 1986,
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COMBUSTIBLE GAS

AND OXYGEN ALARM

1,0 PURPOSE.

2.0 RESPONSIBILITIES

3.0 GENERAL INFORMATION
3,1 PRINCIPLE OF OPERATION
3,2 CALIBRATION
3.3 CAUTIONS AND LIMITATIONS

4.0 PROCEDURES
4.1 OPERATIONAL CHECKS
4.2 CALIBRATION

5.0 MAINTENANCE AND CALIBRATION SCHEDULE
6.0 REFERENCES
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1.0 PURPOSE,

To establish guidelines and procedures for che operacion,
maintenance and calibracion of che MSA Combuscible Gas and Oxygen
Alarm, General information is Included in Seccion 3,0, Detailed
procedures regarding dally operacion, maintenance and calibration
are concalned in seccion 4,0,

2,0 RESPONSIBILITIES

The Instrument Operator is responsible for:

being adequacely trained and should understand che limitations
of the inscrumenc being used,

decermining chac che Inscrumenc has been callbraced according
Co che manufaccurer's inscruccions and Is working properly.

adhering Co operational and calibration checks as specified by *
directions in the operations and procedures manual.

The Equipment Hanap.er Is responsible for:

being sum chnc all Inscrumencs are operacing properly and
callbraced according co manufaccurer's Instructions before
being tagged for use.

training all operators In the use of instruments.

keeping the operations and procedures manual up Co date.

3.0 GENERAL INFORMATION

3.1 PRINCIPLE OF OPERATION

The MSA Model 260 Combustible Gas and u*ygen Alarm Is a hand
carried, battery operated Instrument. It Is designed to sample
atmospheres for combustible gases or vapors and oxygen content
and warn the user when pre-determlned concentrations of either
are reached.

The Model 260 contains two completely separate sensors In a
single housing and uses a common flow system. A small pump
pulls the atmospheric sample chrough a manifold block In which
che oxygen and combusclble gas sensors are mounced, Oxygen and
combusclble gas concencraclons are shown on separace mecers
locaced on che face of che Inscrumenc along wich alarm lights.
An audible alarm Is accivaced In conjunccion wich eichcr of the
alarm lights.

The oxvgen analyser Is a galvanic type cell containing
dissimilar metal electrodes In a special electrolyte, The cell
Is sealed with a membrane which allows oxygen to diffuse Into
the active area. The current generaced by che



proporclonal co che oxygen partial pressure In the atmospheric
sample passing over che face of che membrane, The generaced
currenc passes through a resistance to provide a voltage Input
signal for an amplifier. The oucpuc of che amplifier drives
che oxygen indicating meter and also serves us an input co Che
alarm comparator circuity,

The flammable properties of combusclble gases are used as a
basis of dececcion for che combuscible gas indicator. The
sensor consists of a pair of pelleclzed filaments called
"pelemencs" arranged in an electrically balanced bridge
circuit. The detector pelemenc is creaced wich a special
catalyst. The catalyst causes che combusclble gases Co combine
wich oxygen PC much lower temperatures than would be required
for normal burning. The Inactive compensator pelemenc is also
exposed Co che sample flow and aces co offset any electrical
chances caused by flow conditions, sample temperature, pressure
and/or hunldity.

Combustible gases in the sample combine with oxygen at the *
surface of the catalyzed detector pelement, Heat Is llberaced
by chis chemical reacclon increasing che cemperacure of chis
pelemenc causing an associated Increase In che pelemenc
electrlal resistance.

Increased resiscance of che deccccor pelement unbalances che
bridge causing a voltage change In the mid-point connection
between the detector pelemenc and compensating pelemenc, This
voltage signal is applied co an amplifier which drives che
combustible gas indicating meter and provides an Input for an
alarm comparator circuit,

3.2 CALIBRATION

The Model 260 Combustible Gas Indicator Is normally calibrated
on pentone ns being representative of the flammablllty
characteristics of most commonly encountered combustible gases,
The meter scale is calibrated from zero the 1004 L.E.L, which
corresponds to actual volume concentractons of 0 Co
approximately 1,44 pencane In air. A booklet of response
curves is supplied with the Model 260, These curves may be
used to Interpret meter readings when sampling combusclble
gases ocher chan pencane. Calibration for combustibles other
than pencnno may be made on special order.

3.3 CAUTIONS AND LIMITATIONS

Prior co testing potentially dangerous atmospheres with the MSA
Model 260 Combusclble Gas and Oxygen Alarm the user should be
familiar with the first five sections of the manufacturer's
instruction manual,

Cautions and limitations associated with the use of the Model
2iiO are as follows:
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1. The Model 260 is designed to measure combustible gas or
vapor content In air. It will not indicate che
combuscible gas concenc in an Inerc gas background,
furnace stack or In a reducing atmosphere, Further, this
instrument should not be used where che oxygen
concentration exceeds chac of fresh air (oxygen enriched
atmospheres),

2. Proper readings are obcalned only when che baccery has a
sufficlenc level of charge,
a. The baccery charge level should be checked

occasionally throughout a cescing period,
b, Upon receiving a new Model 260, Ic is recommended

chac the battery be charged for at least 16 hours,
c, As a regular monthly maintenance item for optimum

baccery service, che Model 260 should be run for 8 co
10 hours and chen fully charged for 24 to 36 hours.

d. Afcer each day of use or If che Indlcacor tins noc
been used for more than 7 days, the battery should be
charged for a minimum of 16 hours.

e. Do noc operate Model 260 while ic is charging.
f. Recharging muse be done In a non-hazardous locaclon,

known co be free of combusclble gases or vapors,

3. Cercaln materials such as silicons, silicates and organic
lead compounds tend to poslon the pelemenc catalyst
thereby giving erroneously low readings. Calibration
checks should be made frequently If such materials ore
suspected to be present In the tested atmosphere. (See
Sectloti III for more detail.)

4. The combustible gas Indicator dececcs only combuscible
gases and vapors in air. Ic will noc Indicace che
presence of combuscible airborne miscs or dusts such as
lubricating oils, coal dust, or grain dusc.

5. Pressurised or low pressure samples will give erroneous
oxygen percenc readings. For acmosphorlc sampling nt
higher or lower altitudes the Instrument oxygen meter
should be calibrated at the elevation where sampling Is to
take place,

6, Add gases, such as carbon dioxide will shorten the
service life of che oxygen sensor,

7, The oxygen sensor is packaged separately In an Inert
atmosphere. It must be Installed before the Model 260 can
be used.

8. When sampling with accessory sampling lines, a 50 toot
sample line will increase the initial response clme of the
Model 260 to approximately 30 seconds and the final
response to approximately 2 minutes. Two 50 foot lines
connected in scries will increase the response times to 60
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seconds and 6 minutes respectively, Lines over 100 feet
in length are not recommended,

4,0 PROCEDURES

4,1 OPERATIONAL CHECKS

Operational checks are to be performed before each day's use,
verifying that che instrument is functioning and calibrated
properly, The Field Usage Log Book should be used co Indicace
che scacus of each operacional check,

MSA Combustible Gas
and Oxygen Alarm

• Operacional Checks -

1. Turn che cencer ON-OFF concrol Co che far rlghc HORN-OFF
position. (If che audible alarm is needed during che
survey, scop che conzrol momentarily in che ON position co
verify operacion of che horn.) Both raecer poincers will .
move and one or both alarm lighcs may lighc.

2. Adjusc che CALIBRATE Oj «19.54 or >254) or ZERO LEI.
(>504) co accivace and verify operacion of che alarms,
(Only If chey do noc light In Step 1.)

3, The 4 oxygen meter should be set co 20,84 by using the
CALIBRATE 03 concrol.

4, The 4 LEL mecer poincer should be sec Co zero by adjusting
the ZERO LEL concrol.

5. If eicher of che alarm lighcs are lighced press che Alarm
Reset button,

6, Place a finger over the sample inlet fitting or the end of
the sample line probe. Observe that che flow Indicator
float drops out of sl^hc Indicating no flow and n leak
free system. If the float does not drop, check out che
flow syscem for leaks as described in che MSA 260
Instrument manual.

7, Press the CHECK button and observe the 4 LEL meter. The
pointer must read at 804 LEL or higher as marked by the
BATTERY zone on the meter. If the pointer reading is
less, the batteries must be recharged, No tests should be
attempted as the instrument will noc perform properly.

8, If it !.s desired that the audible alarm sound for
combustible gas or low oxygen concentrations, turn the
cencer ON-OFF control back one position to the ON setting.
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9. Perform a calibration check as described In Section 4,2.
Do 0o£ adjust the span control unless the correct range of
47 to 534 cannot be obtained,

4.2 CALIBRATION PROCEDURES

Before the calibration of the combustible gas indicator can be
checked, the Model 260 muse be In operating condition as
described in che OPERATIONAL CHECKS, Seccion 4,1, Cflllbracion
check-adjustment is made as follows:

1. ACCach che flow concrol co che recommended calibration gas
tank.

2. Connect the adapter-hose co the flow control.

3. Open flow control valve.

4, Connect the adapter-hose fitting to che inlet of che
inscrumenc; afcer abouc 15 seconds the L.E.L, meter '
pointer should be stable and wichin che 47 to 534 range,
If the meter pointer is noc in che correcc range, scop the
flow, remove the right hand side cover, Turn on the flow
and adjusc che "S" concrol wich a small screwdriver to
obtain a reading as specified on che calibracion sheet,

5. Disconnect the adapter-hose fitting from the Instrument.

6. Close che flow concrol valve.

7. Remove che adapcer-hose from the flow control.

8, Remove che flow concrol from che calibration gas tank.

5.0 MAINTENANCE AND CALIBRATION SCHEDULE

6,0 REFERENCES
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LUDLUM

MODEL 3

SURVEY METER
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2.0 RESPONSIBILITIES

3.0 GENERAL INFORMATION

3.1 PRINCIPLE OF OPERATION

3.2 CALIBRATION

4.0 PROCEDURES

5.0 MAINTENANCE AND CALIBRATION SCHEDULE

6.0 REFERENCES
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1,0 PURPOSE,

To escablish guidelines and procedures for che operation,
maintenance and calibration of che Ludlum Model 3 Survey Mecer,
General information is included in Seccion 3.0, Detailed procedures
regarding dally operation, maintenance and calibracion are contained
In Seccion 4.0,

2,0 RESPONSIBILITIES

The Instrument Operator Is responsible for;

being adequately trained and should understand che limitations
of the instrument being used.

determining that che inscrumenc has been calibrated according
to the manufacturer's Instruction's and is working properly.

adhering to operacional and calibracion checks as specified by.
dlreccions in che operacions and procedures manual.

The Equipment Manager is responsible for:

being sure chac all Instruments are operacing properly and
calibrated according co manufacturer's Instructions before
being tagged for use.

training all operators in the use of instruments.

keeping the operations and procedures manual up to date.

3.0 GENERAL INFORMATION

3,1 Principle of Operation

The Model 3 is a portable survey Instrument that provides four
linear ranges from 0-200 mR/hr.

Operacing features of the Instrument include a unimorph speaker
mounted to che Inscrumenc can with an audio ON-OFF capability,
fast-slow mecer response, mecer resec buccon and a 6-poslclon
swicch for selecclng baccery check or scale mulclples of XO.l,
XI, X10 and X100, Each range mulclplier has les own
calibration potentiometer.

Any G-M probe offered by the company will operate on this unit
as well as many of the scintillaCor-cype dececcors. The
inscrurount is set for 900-volt, G-M tube operation, For
special requirements, tt may be adjusted for operation with any
G-M or sclntlllator tube between 400 and 1500 volts,



The unit Is operated with two flashlight batteries for
operation from 150" to approximately 32'F. For temperature
operation to O'F, etcher very fresh alkaline batteries or
rechargeable NiCd batteries may be used, Baccery drain
averages 30 mllliamperes,

3,2 CALIBRATION

4.0 PROCEDURES

4.1 OPERATIONAL CHECKS

1. Swicch Che range swicch co BAT. The mecer should deflect
co che baccery check porcion of che mecer scale. If che
mecer does noc respond, recheck chac che baccerles have
proper polarlcy.

2. Connecc che cable Co che Inscrumenc and dececcor,

3. Turn che inscrumenc range swicch co X100. Expose che
dececcor Co a check source. The speaker should click wich
che AUDIO ON-OFF swlcched Co ON.

A. Move che range swicch co che lower scales uncil a mecer
reading Is Indlcaced. The coggle swicch labeled F-S
should have fasc response in "F" and slow response in "S."

5. Depress che RES switch. The meter should zero.

6. Proceed to use the Instrument.

5.0 MAINTENANCE AND CALIBRATION SCHEDULE

6.0 REFERENCES
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APPENDIX E

SPECIAL ANALYTICAL SERVICES

ARW CREEK LANDFILL SITE
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U.S, Environmencal Proceccion Agency
CLP Sample Management Office
209 Madison Street, Alexandria, VA 22313
PHONE: (703) 557-2490 or FIS 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

Regional Transnltcal Telephone RequestD
A. EPA Region and Client. EPA Region III

B. Regional Representative: Colleen K. Walling

C, Telephone Number: (301) 266-9180

D, Date of Request:

£, Sice Name: Army Creek Landfill Site
New Castle County, DE

Please provide below a description of your request for Special Analycical
Services under the Concracc Laboracory Program. In order co most efficiently
obtain laboracory capability for your request, please address the following
considerations, if applicable, Incomplete or erroneous information nay result
in delay in che processing of your requesc, Please continue response on
addlcional sheets, or accach supplementary Information as needed,

1, General description of analycical service requested:

Quick curnaround analysis of 10 groundwncer for full orgnnics TCL (VOA,
BNA, and Pesc/PCB).

2, Deflnlclon and number of work unlcs Involved (specify whether whole samples
or fractions; whether organics or Inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

10 low concentration groundwacer samples for CLP organics analyses (VOA,
BNA, and Pestlclde/PCB), plus 1 field duplicate, 1 field blank, and 1 trip
blank (VOA only) for a cocal of 13 work untcs. See Icems 6, 7, 8, 9, 12,
13 and 14 for decalls,

AR300908
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3, Program (specify whecher Superfund (Remedial or Enforcement), RCRA, NPDES,
ecc.), Jusclficaclon for analysis and Sice Accounc Number:

Suporfund RI/FS ENFORCEMENT
Accounc Number

SAS Approved By;

4. Estimated date(s) of collection:

June 26, 1989 chrough July 7, 1989.

5, Estimated date(s) and method of shipment:

June 26, 1989 chrough July 7, 1989,

Samples will be shipped daily by overnight air carrier, These daces are
tencacive and are dependenc on projecc remaining on schedule. Sampling may
conclnue Inco che week of July 10, 1989.

6, Approximate number of days results required after lab receipt of samples:

Data package is due 14 days from dace of receipt of che lasc sample,

7, Analycical protocol required (attach copy If other than a protocol j
currently used in this program):

Analysis by CLP SOW Organics (2/88)--dlskecce deliverable ac SMO
discrecion.

8, Special technical instructions (If outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc,):

The sample to be used for laboracory QC will be collecced wich extra volume
and will be clearly labelled "Do QC" on che SAS packing Use.

9, Analycical resulcs required (if known, specify format for daca sheecs,
QA/QC reporcs, Chaln-of-Custody documentation, etc.), If not completed,
format of resulcs will be lefc co program discrecion.

All raw daca, calculations, daca sheets, blank results, duplicate resulcs,
SAS packing lists, copy of airbill, copy of analyst's logbooks,
Chaln-of-Custody forms, SAS Request forms and dace of analysis for all
parameters must be included, as wall as, deliverables as per CLP--Organic
(2/88) SOW are required In final data package.

The cover page and all sample report forms must be labelled wich SAS and
Task numbers, and EPA sample numbers as chey appear on Chaln-of Cuscody and
ocher CLP paperwork.

AR300909
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10, Other (use additional sheecs or accach supplementary information, as
needed):

I 11. Name of sampling/shipping contact: Emily Olds, Gannccc Fleming
' Envlronuiencal Engineers, Inc.

Phone: (301) 433-8832
I

12, Daca Requirements
i Precision Desired
I Parameter Detection Limit (+ or - Concentraclon)

| Organics As per (2/88) CLP-SOH As per (2/88) CLP-SOW

13. QC Requirements
Limits

Audits Required Frequency of Audits (FercenC or Concencraclon)

Organics As per (2/B8) CLP-SOW As per (2/68) CLP-SOH

14. Accion Required if Limits are Exceeded

Organics•-As per CLP-SOW 2/88

15. Request prepared by: Emily Olds

Date; June 30, 1989

16. Request reviewed by (CRL use only);

Dace:

Please recurn this request Co the Sample Management Office as soon as possible Co
expedite processing of your requesc for special analycical services. Should you have
any quesclons or need any asslscance, please concacc your Regional represencatlve at
che Sample Management Office,
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Telephone Request

U.S, Environmental Protection Agency
CLP Sample Management Office
209 Madison Street, Alexandria, VA 22313
PHONE: (703) 557-2490 or FTS 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

Regional Transnlctsl

A, EPA Region and Client: EPA Region III

B. Regional Representative: Colleen K. Walling

C. Telephone Number: (301) 266-9180

D. Date of Request:

F,. Site Name: Army Creek Landfill Sice
New CasCle Counts', DE

Please provide below a description of your request for Special Analycical
Services under che Concracc Laboracory Program. In order Co mosc efflclencly
obcaln laboracory capability for your request, please address the following
considerations, If applicable, Incomplete or erroneous information may result
In delay in che processing of your request, Please concinue response on
additional sheets, or attach supplementary information as needed.

X, General descripclon of analytical service requested:

Quick curnaround analysis of 10 groundwacer for CLP rr.2tals TAL. Samples
collecced in enough containers and wich adequate volume to permit analysis
of all inorganics, Including dissolved metals (samples filtered on-site),
cocal raecals and cyanide (boch samples unfilcered).

2. Definition and number of work units Involved (specify whether whole samples
or fractions; whether organtcs or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

10 low concencracion groundwacer samples for CLP Inorganics analyses (Total
metals, dissolved metals and cyanide), plus 1 field duplicate and 1 field
blank for a cocal of 12 work unlcs. See Icems 6, 7, 8, 9, 12, 13 and W
for dccnlls.

AR3009IJ.
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3, Program (specify whether Superfund (Rt,. idial or Enforcement), RCRA, NPtES,
etc,), Justification for analysis and Sice Accounc Number:

Superfund RI/FS ENFORCEMENT
Accounc Number

SAS Approved By:

4, Estimated date(s) of collection:

June 26, 1989 chrough July 7, 1989.

5, Escimaced date(s) and method of shipment:

June 26, 1989 chrough July 7, 1989.

Samples will be shipped daily by overnlghc air carrier. These daces are
cencacive and are dependent on projecc remaining on schedule, Sampling may
concinue inco che week of July 10, 1989.

6. Approximate number of days resulcs required after lab receipt of samples:

Daca package is due 14 days from date of receipc of che last sample.

7. Analycical prococol required (attach copy If other than a protocol
currently used in chis program):

Analysis by CLP SOW Inorganic (7/87)--dtskecce deliverable ac SMO
discrecion.

8. Special technical Instructions (if oucslde prococol requirements, specify
compound names, CAS numbers, decectlon limits, etc.):

The sample co bo used for laboracory QC will be collecced wich extra volume
and will be clearly labelled "Do QC" on che SAS packing Use. All samples
for dissolved mecals muse be dlgesced.

9, Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of-Custody documentation, etc,), If noc completed,
format of results will be left to program discretion,

All raw data, calculations, daca sheets, blank resulcs, duplicate resulcs,
SAS packing Uses, copy of airbill, copy of analyse's logbooks,
Chaln-of-Cuscody forus, SAS Requesc forms and dace of analysis for all
paramecers muse be included, as well as, dellverables as per CLP--Inorganic
(7/87) SOW are required in final data package.

The cover page and all sample report forms must be labelled wich SAS and
Task numbers, and EPA sample numbers as they appear on Chnln-of Custody and
other CLP paperwork.
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10, Other (use additional sheets or attach supplementary information, as
needed):

11, Name of sampling/shipping contact: Emily Olds, Gannett Fleming
Environmental Engineers, Inc.

Phone: (301) 433-8832

12, Daca Requirements
Precision Desired

Parameter Detection Limit (•»• or - Concentration)

Inorganics As per (7/87) CLP-SOW As per (7/87) CLP-SOW

13, QC Requirements
Limits

Audics Required Frequency of Audlcs (Percenc or ConcencraeloTi)

Inorganics As per (7/87) CLP-SOW As per (7/87) CLP-SOW

1

14. Accion Required if Limits are Exceeded

Inorganics--As per CLP-SOW 7/67

15, Requesc prepared by: Emily Olds

Dace: June 30, 1989

16. Requesc reviewed by (CRL use only):

Dace:

Please recurn this request to the Sample Management Office as soon as possible co
expedite processing of your requesc for special analycical services. Should you have
any quesclons or need any asslscance, please concacc your Regional represencaclve ac
che Sample Management Office,

AR3009I3
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U.S, Environmencal Proceccion Agency
CLP Sample Management Office
209 Madison Street, Alexandria, VA 22313
PHONE: (703) 557-2490 or FTS 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

DRegional Transmittal Telephone Requesc

A, EPA Region and Client: EPA Region III

B, Regional Representative; Colleen K, Vlalling

C, Telephone Number: (301) 266-9180

D, Dace of Requesc:

E, Sice Name: Army Creek Landfill Sice
New CasCle Councy, DE

Please provide below a description of your requesc for Special Analycical
Services under che Contract Laboracory Program, In order co most efficiently
obtain laboratory capability for your requesc, please address che following
considerations, If applicable, Incomplete or erroneous information may result
in delay In che processing of your requesc, Please continue response on
additional sheets, or attach supplementary Information as needed.

1, General description of analycical service requested:

Quick curnaround analysis of 10 groundwacer samples for Alkalinlcy,
Acidicy, Total Suspended Solids (TSS), Total Dissolved Solids (TDS) and
Tocal Organic Carbon (TOC), Use EPA Method 305.1 (accachmenc 1) for
Acidicy, EPA Method 310,1 (accachmenc 2) for Alkallnicy, EPA Mechod 160.2
(accachmenc 3) for TSS, EPA Mechod 160.1 (accachmenc 4) for TDS, and
EPA/COE Mechod CE-81-l-mechod 1 (accachmenc 5) for TOC.

TOC samples will be filtered and acidified in che field.

2. Definition and number of work units Involved (specify whecher whole samples or
fracclons; whether organics or Inorganics; whecher aqueous or soil and sediments;
and whecher low, medium, or high concentration):

10 low concentration groundwacer samples for che above plus 1 duplicate
and 1 blank for a total of 12 work units. See Items number 6, 7, 8, 9,
12, 13 and 14 for details.

AR3009II*
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3, Program (specify whecher Superfund (Remedial or Enforcemenc), RCRA, NPDES,
etc.), Justification for analysis and Site Accounc Number:

Superfund RI/FS Enforcemenc
Accounc Number:

SAS Approved By:

4, Estimated date(s) of collection:

June 26, 1989 chrough July 7, 1989,

S, Estimated dace(s) and method cf shipment:

June 26, 1989 chrough July 7, 1989.

Samples will be shipped daily by overnighc air carrf"7. These daces are *
tentative and are dependenc on projecc remaining on schedule. Sampling may
concinue inco che week of June 10, 1989. Friday shipmencs are a
possibilicy.

6, Approximace number of days resulcs required after lab receipt of samples:

Data package due 14 days from dace of receipt of the last sample for all
parameters,

Alkallnicy and Acidicy samples muse be analyzed wlchin 13 days of VTSR.
TSS and 1'DS muse be analyzed wlchin 6 days of VTSR. TOC muse be analyzed
wichtn 48 hours of VTSR for each sample.

7. Analycical prococol required (attach copy if ocher than a prococol
currencly used in chis program): All Mechods Accached

Alkallnicy • EPA 310.1 - EPA, March 1983, "Mechods for Chemical Analysis of
Wacer and Hastes."

Acidicy - EPA 305.1 -
TSS • EPA 160.2 •
TDS • EPA 160.1 • "
TOC • EPA 415.1 • " "

Alkallnicy and Acidicy- pH stock buffers, 7.0, 4.0 and 10.0, must be
analyzed before each run, and readings must be documented and Included in
data package,

8, Special technical Inscrucdons (if-oucslde prococol requlretnencs, specify
compound names, CAS numbers, detection limits, etc.):

TDS and TSS- NBS certified Class "S" weights must be used to check the
balance before each use. Results of balance check must be clearly
reported, Including date and time of check.
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9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chaln-of-Custody documentation, etc.), if noc compleced,
format of resulcs will be left co program discrecion.

Each individual cask as awarded muse be submicced in a separate daca package,
The cover page and all sample report forms muse be labelled wich both SAS, Task
numbers, and EPA sample numbers as chey appear on Chain-Of-Cuscody and
ocher CLP paperwork,

Raw daca, calculation, data sheets, blank resulcs, duplicate resulcs, SAS packing
Use, copy of airbill, copy of analyst's logbooks, Chaln-of-Custody forms,
and SAS Request forms, lab custody record and dace of analysis for all
parameters must be included, Report forms muse Indicace analysis performed
for each sample,

10, Ocher (use additional sheets or attach supplementary information, as needed):

Use case narracive for documencing problems encouncered and problem
resolution. if

11, Name of sampling/shipping contact: Emily Olds, Canned Fleming Environmental
Engineers, Inc.

Phone: (301) 433-8832

12. Data Requirements
Precision Desired

Parameter Dececclon Limit (t or - Concencracion)

Alkalinity 4 mg/1 ± 20%
Acidity 10 mg/1 ± 204
TSS 4 rag/1 ± 204
TDS 10 mg/1 ± 204
TOC 20 mg/1 + 204

13. QC Requirements
Limits

Audits Required Frequency of Audlcs (Percenc or
Concencracion)

Blanks 1 sec for each Below Mechod
parameter analyzed with Detection Limit
every analytical run.

Duplicates 1 per batch per parameter ± 204 RPD

Class "S" Heights weigh each weight with each N/A
batch of samples analyzed

TOC certified standard 1 per analytical run i 304 RPD
minimum of one per 20

Calibrated pH mecer 1 time per run for Manufacturer's
each buffer Specifications
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Balance check-NBS With every analycical Manufacturer's
Certified Class "S" run Speclficaclons
welghcs

14, Accion Required If Limits are Exceeded

If duplicate Is ouc of limit, reanalyze duplicate pulr once more. If still out
of limit, repeat analysis of all samples along with all QC samples once more. If
blank or TOC certified standard is out of limic, reanalyze nil samples ufcer
corrective accion has been taken to reduce blank containinacion to the acceptable
limic. Note in narracive. If problems occur needing furcher resolution notify
Region III.

5, Requesc prepared by; Emily Olds

Dace: June 30, 1989

16. Requesc reviewed by (CRL use only):

Dace:

Please return this request co che Sample Managemenc Office as soon as possible
co expedlce processing of your requesc for special analytical services, Should
you have any questions or need any asslscance, please concacc your Regional
represencative at the Sample Managemenc Office,
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U.S. Environmencal Procectlon Agency
CLP Sample Management Office
209 Madison Street, Alexandria, VA 22313
PHONE: (703) 557-2490 or FTS 557-2490

D
SPECIAL ANALYTICAL SERVICES

Regional Request

Regional Transmittal Telephone Requesc

A, EPA Region and Client: EPA Region III

B, Regional Representative: Colleen K. Walling

C. Telephone Number: (301) 266-9180

D. Dace of Requesc:

E. Site Name: Army Creek Landfill
New Castle County, DE

Please provide below a description of your requesc for Special Analycical
Services under che Concracc Laboracory Program, In order co mosc efficiently
obtain laboratory capability for your requesc, please address che following
considerations, if applicable, Incomplete or erroneous Information may resulc
In delay In che processing of your request, Please continue response on
additional sheets, or attach supplementary Information as needed.

1, General description of analytical service requested:

Quick curnaround analysis of 10 groundwacer samples for Sulfido. Use
Standard Method 427D (accachmenc) for chis analysis. Samples will arrive
preserved wich zinc acecace and sodium hydroxide,

2. Definition and number of work units Involved (specify whecher whole
samples or fractions; whecher organics or Inorganics; whecher aqueous or
soil and sediments; and whecher low, medium, or high Concencracion):

10 low Concencracion groundwacer samples for sulflde plus 1 duplicate, 1
blank, and 1 matrix-spiked sample for a total of 13 work units.

3, Program (specify whether Superfund (Remedial or Enforcemenc), RCRA, NPDES, ecc,),
Justification for analysis and Sice Accounc Number:

Superfund RI/FS Enforcemenc
Account Number:

AR3009I8
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SAS Approved By:
4. Estimated date(s) of collection:

June 26, 1989 chrough July 7, 1989.

5, Estimated date(s) and method of shipment:

June 26, 1989 chrough July 7, 1989.

Samples will be shipped dally by overnight air carrier. These daces are
tentative and are dependent on project remaining on schedule. Sampling may
continue Into che week of July 10, 1989. Friday shipments are a
possibility,

6. Approximate number of days resr.iis required afcer lab receipt of samples:

Data packages due 14 days from dace of recelpc of che lasc sample.
Sulfide muse be analyzed wlchin 7 days of VTSR, »

7. Analytical protocol required (attach copy If other than a prococol
currently used In this program):

Sulfide- 427D- APIIA-AWHA-WPCF, 1985. "Scandard Methods For Che
Examination of Water and Wascewacer" 16th ed.

Special technical Instructions (If outside prococol requirements, specify
compound names, CAS numbers, dececclon llmics, etc,):

Lab will perform filtration of samples and analysis of filtrates as
described in Standard Methods 427B paragraph b.

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chaln-of-Custody documencaclon, etc,). If not completed,
format of resulcs will be lefc to program discrecion,

The cover page and all sample report forms must be labelled with both SAS
and Task numbers,

Raw daca, calculaclon, daca sheets, blank resulcs, dupllcace results,
Chaln-of-CusCody forms, SAS Requesc forms, calibracion curve daca, copy
of SAS packing lisc, copy of airbill, and copy of Lab analysc's logbooks.

10, Ocher (use addiclonal sheecs or accach supplemencary Informacion, «s
needed):
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11 Name of sampling/shipping contact: Emily Olds, Gannett Fleming
Environmental Engineers, Inc.

Phone: (301) 433-8832

12, Data Requirements Precision Desired
Parameter Detoctlon Limit (+ or - Concentration)

Sulfide 1 rog/L ± 104

13, QC Requirements Limits
Audits Required Frequency of Audits (Percent or Concencracion)

Blanks 1/20 Below Method
Dececcion Limic

Duplicates 1/20 ± 10» RPD "

Macrix Spike 1/20 95» Confidence
Interval

14. Accion Required if Limits are Exceeded

Blank- If blank values exceed MDL, after appropriace accion Co reduce
blank co less than MDL, repeat all samples and QC.

Duplicate- If duplicate is ouc of limics, reanalyze dupllcace pair.
If still outside range, repeat analysis of all samples and
QC once more,

Macrix Spike- If matrix sptko Is outside limits, reprepnre and reanalyze
all associated samples.

15. Requesc prepared by: Emily Olds

Date: June 30, 1969

16. Request reviewed by (CRL use only):

Date:

representative at the Sample Management Office,
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U.S, Environmencal Proceccion Agency
CLP Sample Managemenc Office
209 Madison Street, Alexandria, VA 22313
PHONE: (703) 557-2490 or FTS 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

D Regional Transmlttal Telephone Request

A. EPA Region and Client: EPA Region III

B, Regional Representative: Colleen K. Walling

C, Telephone Number: (301) 266-9180

D. Date of Request:

E, Site Name: Army Creek Landfill
New Castle County, DE

Please provide below a description of your request for Special Analytical
Services under che Contract Laboratory Program. In order to most efficiently
obtain laboracory capability for your requesc, please address che following
considerations, If applicable, Incomplete or erroneous Information may result
In delay In the processing of your request. Please continue response on
additional sheets, or attach supplementary Information as needed,

1. General description of analytical service requested:

Quick turnaround analysis of 10 groundwater samples for Ammonia and cocal
KJeldahl nicrogen. Use Standard Methods 417A (distillation) followed by
Standard Methods 417E (lon-Selecclve Eleccrode) for Ammonia, and Standard Methods
420A (Digestion and Discillacion) followed by Standard Methods 417E for Tocal
KJeldahl nicrogen. A raid-polnc chock scandard and a cercified ammonia reference
sample obtained by che lab muse be run every 10 samples.

2, Definition and number of work unlcs Involved (specify whecher whole samples
or fractions; whecher organics or Inorganics; whecher aqueous or soil and
sediments; and whether low, medium, or high concentration):

10 low concentration groundwater samples for above plus 1 field duplicate, 1
field blank and 1 matrix-spike sample for a total of 13 work units, See Items 6,
7, 8, 9, 10, 11, 12, 13 and 14 for details.

AR30092I
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3, Program (specify whether Superfund (Remedial or Enforcement), RCRA, NPDES, etc,),
Justification for analysis and Site Account Number:

Superfund RI/FS
Account Number:

SAS Approved By:

4. Estimated date(s) of collection:

June 26, 1989 chrough July 7, 1989.

5, Estimated dace(s) and method of shipment:

June 26, 1989 through July 7, 1989

Samples will be shipped daily by overnight air carrier. These dates are *
cencacive and are dependenc on projecc remaining on schedule, Sampling may
conclnue Inco che week of July 10, 1989. Friday shipmencs are a posslblllcy.

6. Approximate number of days results required after lab receipt of samples: I

Data packages muse be delivered wlchin 14 days of dace of receipt of che lasc
sample,

7, Analytical protocol required (acccch copy if ocher chan a prococol
currently used in this program):

Ammonia- 417, 417E-APHA-AWKA-HPCF, 1985. "Scandard Mechods For the Examination
of Hater and Hastewater 16th ed.

Total KJeldahl Nitrogen- 420A, 417E-APHA-AWHA-WPCF, 1985 "Standard Methods For
the Examination of Water and Wastewater"
16th ed.

Determine organic nicrogen by difference of total KJeldahl Nitrogen and Ammonia.

8, Special technical Instructions (If outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc,):

Include a five point calibration curve for ammonia In the range of che samples
undergoing analysis, Separate curves will be needed for ammonia and cocal
KJeldahl nicrogen analysis, Run a mid-point check scandard every 10 samples.
Lab muse obcain and report a cercified reference scandard for ammonia wich les
accepcance limits, loc number and SOH, and Include a copy of che manufacturer's
specifications wich daca dcliverabtllcy,
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9. Analycical resulcs required (If known, specify format for daca sheecs, QA/QC
reporcs, Chain-of-Cuscody documcncaclon, etc,), If not completed, format of
results will be left co program discrecion,

Each Individual cask as awarded muse be submleced in a separate daca package,
The cover page and all sample report forms muse be labelled wich boch SAS and
Task numbers, and EPA sample numbers as they appear on Chain-of-Cuscody and CLP
paperwork.

All raw daca, calculations, daca sheecs, blank results, duplicate resulcs, lab
and EPA Chaln-of-Custody forms, SAS Requesc forms, standardization daca,
calibracion curve daca, excernal certified scandard daca, copy of SAS packing
Use, copy of airbill, and copy of lab analyst's logbooks wich dace of analysis
foi: each run and each parameter analyzed,

10, Ocher (use addicional sheecs or attach supplementary informacion, as needed):

Document all problems, troubleshooting and problem resolution in the case
narrative. *

11, Name of sampling/shipping contact: Emily Olds, Gannett Fleming Environmental
Engineers, Inc.

Phone: (301) 433-8832 j

12, Data Requirements
Precision Desired

Parameter Detection Limit (t or - Concentration)

Ammonia 0,03 mg/L ± 204
Total KJeldahl 0.03 mg/L + 204

nitrogen
Organic nitrogen 0,03 mg/L ± 204

13, QC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)

Blanks . 1 set for each Below Method Detection
parameter prepared Limit

Duplicates 1/20 per paramecer ± 104 RPD

Macrix Spike 1/20 per paramecer 954 Confidence Incerval

Excernally Cerclfied 1/10 samples for ammonia 954 Confidence Incerval
Standard Performance

Mldrange Check 1/10 samples per paramecer i 104 RPD
Standard

AR300923
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I 14, Accion Required if Limits are Exceeded

i Blank- If blank values exceed MDL, afcer appropriate action to reduce blank to less
I chan MDL, repenc all samples and QC,

Duplicate- If dupllcoce is out of limits, reanalyze duplicate pair, If still
outside range, repeat analysts of all samples and QC once more.

Check Scandard- If midrango check standard is outside limits, reprepare and reanalyze
che check scandard and all samples becween check standards that
exceed limits,

Matrix Spike- If matrix spike is outside limits, reprepare and reanalyze all
associated samples.

15. Requesc prepared by: Emily Olds

Dote: June 30, 1989

16. Request reviewed by (CRL use only):

Date:

Please return this requesc to the Sample Management Office as soon as possible
to expedite processing of your request for special analycical services. Should
you have any quescions or need any assistance, please concnct your Regional
representative at the Sample Managemenc Office.
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Telephone Requesc

U.S. Environmencal Protection Agency
CLP Sample Management Office
209 Madison Street, Alexandria, VA 22313
PHONS: (703) 557-2490 or FTS 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

Regional Transmlctal

A. EPA Region and Client: EPA Region 111

B, Regional Representative: Colleen K. Hailing

C, Telephone Number: (301) 266-9180

D, Dace of Requesc:

E. Sice Name: Army Creek Landfill
New Cascle County, DE

Please provide below a description of your requesc for Special Analytical
Services under the Concracc Laboracory Program, In order co most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable, Incomplete or erroneous Information may result
In delay In the processing of your request, Please continue response on
additional sheets, or attach supplementary Information as needed.

1, General description of analytical service requested:

Quick turnaround analysis of 10 groundwater samples for Total phosphorus, total
acld-hydrolyzable phosphorus, Total reactive phosphorus and Total organic
phosphorus, Use Standard Methods 424C, III (Persulface Digescion Mechod) for
Dlgesclon for Tocal phosphorus (accachmenc 1); Standard Methods 424B (Acid,
Hydrolysis) for Tocal Acld-hydrolyzable phosphorus (atcachmenc 2); Standard
Methods 424F (Ascorbic Acid) for colorimecric dececcion of all phosphorus
components (attachment 3), A certified reference standard for total phosphorus
must be obtained by che lab and run every 10 samples. A midpoint check scandard
muse be run every 10 samples,

2, Definition and number of work units Involved (specify whether whole samples or
fractions; whether organics or Inorganics; whether aqueous or soil and sediments;
and whecher low, medium, or high Concencracion):

10 low Concencracion groundwacer samples for che above plus 1 field duplicate. 1
field blank and 1 matrix spiked sample (total phosphorus onl.v) for a total of 13
work units. See Items 6, 7, 8, 9, 10, 12, 13 and U for details.
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3. Program (specify whether Superfund (Remedial or Enforcement), RCRA, NPDES, etc.),
Justification for analysis and Sice Accounc Number:

Superfund RI/FS Enforcement
Account Number:

SAS Approved By:

4. Estimated date(s) of collection:

June 26, 1989 through July 7, 1989

5. Estimated date(s) ind method of shipment:

June 26, 1989 through July 7, 1989,

Sampler will be shipped daily by overnight air carrier. These daces are
tentacive and are dependenc on projecc remaining on schedule, Sampling may
concinue Inco che week of July 10, 1989. Friday shipments are a possibility.

6, Approximate number of days results required after lab recelpc of samples:

Daca package muse be delivered wichin 14 days from dace of recelpc of uhe lasc
sample,

7, Analycical prococol required (attach copy if ocher than a prococol
currently used in chis program):

Tocal Phosphorus 4240,111; 424F-APHA-AWWA-WPCF. 1985, "Standard Mechods for che
Examination of Kacer and Waste-
Wacer" 16ch sd.

Tocal acid-hydrolyzable 424B; 424F-- " "
phosphorus

Tocal reaccive phosphorus 424F-- " "

Tocal organic phosphorus--see Fig 424:1 " "
for calculation

8, Special technical instructions (If outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc,):

Include a 5-polnC calibration in the range of che samples undergoing analysis for
each fraction analyzed by colorimecry. Lab must obtain and report a certified
reference scandard for cocal phosphorus wich ics accepcance limits, lot number
and SOH, and include a copy of the manufacturer's specifications with daca
dellverables.
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Note chac Tocal acid-hydrolyzable phosphorus and Total organic phosphorus are
arrived ac by subcraccion as shown in Figure 424:1 (accachmenc 4).

A midpoint check scandard muse be performed every 10 samples.

9. Analytical resulcs required (If known, specify format for daca sheets, QA/QC
reports, Chaln-of-Custody documentation, etc.). If noc completed, format of
results will be left to program discretion.

Each individual task as awarded must be submitted in a separate data package.
The cover page and all sample report forms muse be labelled with both SAS and
Task numbers.

Raw data, calculations, data sheecs, blank results, duplicace resulcs,
Chain-of-Cuscody forms, SAS requesc forms, calibracion curve data, external
certified standard data, copy of SAS packing list, copy of airbill, and copy of
Lab analyst's logbooks,

All calculations for each fraction muse be provided. *

10, Ocher (use additional sheecs or attach supplementary Information, as needed):
1

Document all problems, troubleshooting and prablem resolution in the case
narrative.

11. Name of sampling/shipping contact; Emily Olds, Gannett Fleming Environmental
Engineers, Inc.

Phone: (301) 433-8832

12. Data Requirements
Precision Desired

Parameter Detection Limit (+ or - Concentration)

Total phosphorus 10 ug/L + 204

Total acld-hydrolyzable 10 ug/L i 204
phosphorus

Total reactive plu> :nhorus 10 ug/L ± 204

Total organic phosphorus 10 ug/L + 204
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13, QC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)

Blanks 1 set for each parameter Below Mechod Dececcion
prepared Limic

Duplicates 1/20 per paramecer + 10% RPD

Macrix Spike 1/20 per parameter 954 Confidence Interval

Externally Certified 1/10 samples--Total phosphorus 954 Confidence Incerval
Standard Performance only

Mldrange Check 1/10 samples ± 104 RPD

14, Action Required If Limits are Exceeded

If dupllcace Is out cf limic, reanalyze duplicace pair once more, If sell! out
of limit, repeac analysis of all samples along wich all QC samples once roort. If
blank or TOC certified scandard Is ouc of limic, reanalyze all samples after
correccive accion has been taken Co reduce blank contamination Co Che acceptable
limic, Noce in narraclve, If problems occur needing furcher resolucion nocify
Region III.

15. Requesc prepared by: Emily Olds

Dace: June 30, 1989

16. Request reviewed by (CRL use only):

Date:

Please return this request to the Sample Management Office as soon as possible
to expedtce processing of your request for special analytical services, Should
you have any quesctons or need any assistance, please contact your Regional
representative at the Sample Management Office,
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U.S. Environmencal Protection Agency
CLP Sample Managemenc Office
209 Madison Street, Alexandria, VA 22313
PHONE: (703) 557-2490 or FTS 557-2490

SAS Number

SPECIAL ANALYTICAL SERVICES
Regional Request

I__ Regional Transmltcal I Telephone Requesc

A. EPA Region and Client: EPA Region III

B, Regional Representative: Colleen K. Hailing

C, Telephone Number: (301) 266-9180 *

D, Date of Request:

, 1 E, Site Name: Army Creek Landfill
New Cascle County, DE

Please provide below a description of your request for Special Analytical
Services under che Contract Laboracory Program. In order Co most efficiently
obtain laboracory capability for your requesc, please address the following
considerations, If applicable. Incomplete or erroneous Information may result
in delay in the processing of your request. Please continue response on
additional sheecs, or attach supplementary information as needed.

1. General descripcion of analycical service requesced:

Quick curnaround analysis of 10 groundwacer samples for Nlcrice and
Nicrace. Use EPA Mechod 353.2 (accachmenc) for chis analysis,

2. Definlclon and number of work unlcs Involved (specify whecher whole samples
or fractions; whecher organics or inorganics; whecher aqueous or soil and
sedimencs; and whecher low, medium, or high Concencracion):

10 low concentration groundwater samples for Nitricc and Nicrace plus 1
duplicate, 1 blank, and 1 macrix-splked sample for a cocal of 13 work
units,
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3. Program (specify whether Superfund (Remedial or Enforcement), RCRA, NPDES, etc.),
Justification for analysis and Sice Account Number:

Superfund RI/FS Enforcement
Accounc Number:

SAS Approved By:
4, Estimated date(s) of collection:

June 26, 1989 chrough July 7, 1989.

5, Estimated date(s) and method of shipment:

June 26, 1989 through July 7, 1989.

Samples will be shipped daily by overnight air carrier, These dates are
tentative and are dependent on projecc remaining on schedule. Sampling may
concinue inco che week of July 10, 1989.

6, Approximate number of days resulcs required after lab receipt of samples:
•

Daca packages due 14 days from dace of receipt of che lasc sample,

7. Analycical protocol required (attach copy If other than a prococol
currently used in this program):

Boch Nicrace and Nicrlce- EPA 353,2 • EPA March 1983, "Mechods for
Chemical Analysis of Wocer and Wastes."

8, Special technical Inscrucclons (If outside prococol requirements, specify
compound names, CAS numbers, detection limits, etc.):

Lab muse obcain and reporc a cerclfled reference scandard wich Its acceptance
llmlcs, loc number and SOU.

9. Analycical resulcs required (if known, specify formac for daca sheecs,
QA/QC reporcs, Chaln-of-Custody documencaclon, etc.). If noc completed,
formac of resulcs will be lefc co program discretion.

Each individual task as awarded must be submitted in a separate data package,
The cover page and all sample report forms must be labelled with both SAS and
Task numbers.

Raw data, calculation, data sheets, blank results, duplicate results,
Chaln-of-Custody forms, SAS Request forms, standardization daca,
calibration curve data, excernal cercified scandard daca, cadmium column
reducclon efficiency resulcs, copy of SAS packing Use, copy of airbill,
and copy of Lab analyse's logbooks.
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10. Other (use additional sheets or attach supplementary Information, as
needed):

XX. Name of sampling/shipping contact: Emily Olds, Gannett Fleming Environmental
Engineers, Inc.

Phone: (301) 433-8832

12. Data Requirements Precision Desired
Parameter Decectlon Limit (+ or • Concentration)

Nicrace 50 ugN/1 4 204
Nitrite 50 ugN/1 + 20»

»
13, QC Requirements Limits

Audlcs Required Frequency of Audlcs (Percenc or Concentration)

Blanks 1/20 Below Method
DeCeccion Limit

Duplicates 1/20 4 104 RPD

Macrix Spike 1/20 954 ConfidenceIncerval
Excernally Cercified
Scandard Performance 1/bacch 954 ConfidenceIncerval

Cadmium ReducclonEfficiency 1/20 90-1104 Reduction

14. Action Required If Limits are Exceeded

Repeat QC sample in question; if results are still outside QC limits, reanalyze
all samples for that parameter once more along with QC samples.
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15, Requesc prepared by: Emily Olds

Dace: June 30, 1989

16, Requesc reviewed by (CRL use only):

Dace:

PXease return this request to the Sample Management Office as soon as possible
co cxpedlce processing of your request for special analytical services. Should
you have any questions or need any assistance, please contact your Regional
representative at the Sample Management Office,
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U,S, Environmental Protection Agency
CLP Sample Managemenc Office
209 Madison Street, Alexandria, VA 22313
PHONE: (703) 557-2490 or FTS 557-2490

SAS Number

SPECIAL ANALYTICAL SERVICES
Regional Request

Regional TransmittaX Telephone Request

A, EFA Region and Client: EPA Region III

B, Regional Representative; Colleen K. Hailing

C. Telephone Number: (301) 266-9180

D. Date of Request:

E, Site Name: Army Creek Landfill Sice
New Cascle Councy, BE

Please provide below a description of your requesc for Special Analycical
Services under che Concract Laboratory Program, In order to most efficiently
obtain laboratory capability for your request, please address che following
considerations, If applicable. Incomplete or erroneous Information nay result
In delay in the processing of your request, Please continue response on
additional sheecs, or accach supplementary Information as needed,

1, General description of analytical service requested:

Quick turnaround analysis of 10 groundwater samples for Sulfate, and
Chloride, Use EPA Method 375,4 (attachment 1) for Sulfate, and EPA
Method 325,3 (attachment 2) for Chloride, Plus certified reference
sample obtained by lob and a check standard every 10 samples which
consists of a mid-range standard,

2, Definition and number of work units Involved (specify whecher whole samples
or fractions; whecher organics or Inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

10 low concentration groundwater samples for the above plus 1 duplicate,
1 blank, and 1 matrix-spiked sample for a total of 13 work units. See
items 6, 7, 8, 9, 10, 12, 13 and 14 for details.
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3, Program (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.), Jusclflcatlon for analysis and Sice Accounc Number:

Superfund RI/FS Enforcemenc
Accounc Number;

SAS Approvnd By:

4, Estimated date(s) of collection:

Juno 26, 1989 chrough July 7, 1989,

5. Estimated date(s) and method of shipment:

June 26, 1989 chrough July 7, 1989,

Samples will be shipped daily by overnighc air carrier, These daces are
Cencacive and are dependenc on projecc remaining on schedule. Sampling
may continue into the week of July 10, 1989. Friday shipments are a
possibility, *

6, Approximate number of days results required after lab receipt of samples:

Data packages must be delivered within 14 days from dace of receipt of
che lasc sample,

Sulfate and Chloride must be analyzed wlchin 26 days of VTSR for each sample,

7. Analycical prococol required (attach copy If other than a prococol
currently used in this program): All Methods Attached

Sulfate • EPA 375.4 • EPA, March 1983, "Methods for Chemical Analysis of
Water and Wastes,"

Chloride • EPA 325.3 • " "

8. Special technical instructions (if ouCside prococol requirements, specify
compound names, CAS numbers, dececcion limits, etc,):

Include a 5 point calibration curve for chloride analysis In the range of the
samples undergoing analysis, Lab must obtain and report a certified reference
standard with its acceptance limits, lot number and SOW, and include a copy of
the manufacturer's specifications with data deliverables,

9. Analytical results required (if known, specify formac for daca sheecs,
QA/QC reporcs, Chain-of-Cuscody documentation, etc,), If noc completed,
formac of resulcs will be left to program discretion.

Each Individual cask as awarded muse be submlcced In a separate daca package.
The cover page and all sample reporc forms muse be labelled wich boch SAS and
Task numbers, and EPA sample numbers as they appear on Chain-of-Custody and CLP
paperwork,
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All raw data, calculations, daca sheets, blank resulcs, duplicace resulcs, lab
and EFA Chain-of-Cuscody forms, SAS Requesc forms, scandardizacion daca,
calibracion curve data, external certified scandard daca, cadmium column
reduccion, efficiency resulcs, copy of SAS packing Use, copy of airbill, and
copy of Lab analyst's logbooks with date of analysis for each run and each
parameter analyzed,

10, Other (use additional sheets or attach supplementary Information, as needed):

Document all problems, troubleshooting and problem resolution in the case
' narrative.

11, Name of sampling/shipping concacc: Emily Olds, Gannett Fleming Environmental
Engineers, Inc.

Phone: (301) 433-8832

12, Data Requirements
Precision Desired

Parameter Detection Limit ( + or - Concencracton)

Sulface 5 mg/1 4 204
Chloride 5 mg/1 4 204

13, QC Requirements
Limits

Audlcs Required Frequency of Audics (Porcenc or
Concencracion)

Blanks 1 sec for each Below Mechod
paramecer prepared Dececclon

Limic

Duplicaces 1/20 per pararoecer + 104 RPD

Macrix Spike 1/20 per paramacer 954
Confidence
Incerval

Excernally Cercifled 1/bacch per paramacer • 954
Scandard Performance wich every analycical run Confidence

Incerval

Midrange Check l/bacch(wich every run) i 104 RPD
Scandard
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14. Accion Required if Limits are Exceeded

Blank- If blank values exceed MDL, afcer appropriace accion co reduce
blank to less than MDi,, repeat all samples and QC,

Duplicate- If duplicate is out of limits, reanalyze duplicace pair. If
still outside range, repeat analysis of all samples and QC once
more.

Check Standard- If midranfje check standard Is outside limits, reprepare
and reanalyze the check standard and all samples between
check standards that exceed limits.

Macrix Spike- If matrix spike is outside limits, reprepare and reanalyze
all associated samples,

Submit all data with n detailed description of problems and action taken to
resolve problems, If problems persist, contact Region III for further
Instructions,

15. Request prepared by: Emily Olds

Date: june 30, 1989

16, Request reviewed by (GRL use only):

Date:

Please return this request to che Sample Management Office as soon as possible
to expedite processing of your request for special analytical services, Should
you have any questions or need any assistance, please contact your Regional
represencacive ac che Sample Managemenc Office,
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ALKALINITY

Method 310.1 (Titrimetric, pH 4.5)

STORE! NO. 00410

Scope and Application
1,1 This method is applicable lo drinking, surface, and saline waters, domestic and industrial

wastes.
1.2 The method is suitable for all concentration ranges of alkalinity; however, appropriate

aliquots should be used to avoid a titration volume greater than 50 ml.
1.3 Automated titrimetric analysis is equivalent,
Summary of Method
2.1 An unaltered sample is titrated to an Hectrometrically determined end point of pH 4.5.

The sample must not be filtered, diluted, concentrated, or altered in any way.
Comments
3.1 The sample should be refrigerated at 4'C and run as soon as practical. Do not open

sample bottle before analysis.
3.2 Substances, such as salts of weak organic and inorganic acids present in large amounts,

may cause interference in the electrometric pH measurements,
3,3 For samples having high concentrations of mineral acids, such as mine wastes and i

associated receiving waters, titrate to an electrometric endpoint of pH 3.9, using the
procedure in:
Annual Book of ASTM Standards, Part 31, "Water", p 115, D-1067, Method D, (1976).

3.4 Oil and grease, by coating the pH electrode, may also interfere, causing sluggish
response.

Apparatus
4,1 pH meter or electrically operated titrator that uses a glass electrode and can be read to

0.05 pH units. Standardize and calibrate according to manufacturer's instructions. If
automatic temperature compensation is not provided, make titration at 25 i2* C.

4.2 Use M appropriate sized vessel to keep the air space above the solution at a minimum.
Use a rubber stopper fitted with holes (or the glass electrode, reference electrode (or
combination electrode) and buret.

4. j Magnetic stirrcr, pipets, flasks and other standard laboratory equipment.
4,4 Burcis, Pyre* SO, 25 and 10 ml.
Reagents ' •
5.1 Sodium carbonate solution, approximately 0.05 N: Place 2.5 tO.2 g (to nearest mg)

Na,CO, (dried at 250'C for 4 hours and cooled in desiccator) into a 1 liter volumetric
flask and dilute to the mark.

Approved for NPDES
Issued 1971
Editorial revision 1978
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5.2 Standard acid (sulfuric or hydrochloric), 0,1 N: Dilute 3,0 ml cone H,SO, or 8.3 ml cone
HCI to 1 litsr with distilled waier. Standardize versus 40,0 ml of 0.05 N NajCOj solution
with about 60 ml distilled water by titrating potentiometrically to pH of about 5. Lift
electrode and rinse into beaker. Boil solution gently for 3-5 minutes under a watch glass
cover, Cool to room temperature. Rinse cover glass into beaker, Continue titration to the
pH inflection point, Calculate normality using:

A_x.B_
53.00 x C

where:
A = g Na,CO, weighed into I liter
B = ml Na,CO, solution
C = ml acid used to inflection point

»
5.3 Standard acid (sulfuric or hydrochloric), 0,02 N: Dilute 200,0 ml of 0,1000 N standard

acid to 1 liter with distilled water. Standardize by potentiometric titration of 15.0 ml 0.05
N Na,COj solution as above.

Procedure
6.1 Sample size

6,1,1 Use a sufficiently large volume of titrant (> 20 ml in a 50 ml buret) to obtain good
precision while keeping volume low enough to permit sharp end point.

6.1.2 For < lOOOmgCaCO/1 use 0,02 N titrant
6,1,3 For > 1000ragCaCO/1 useO.l Ntitram

' 6.1,4 A preliminary titration is helpful,
6,2 Potentiometric titration

6,2,1 PL?,ce sample in flask by pipetting with pipet tip near bottom of flask
6.2.2 Measure pH of sample
6,2.3 Add standard acid (5.2 or 5.3), being careful to stir thoroughly but gently to allow

needle to obtain equilibrium.
6,2.4 Titrate to pH 4,5. Record volume of titrant.

6,3 Potentiometric titration of low alkalinity
6.3.1 For alkalinity of <20 mg/l titrate 100-200 ml u above (6.2) using a 10 ml

microburet ind 0,02 N itcid solution (5.3),
6.3.2 Stop titration at pH in range of 4.3-4.7, record volume and exact pH. Very

carefully add titrant to lower pH exactly 0.3 pH units and record volume.
Calculations '
7.1 Potentiometric titration to pH 4.5 •

SR300939



where:
A = ml standard acid
N = normality standard acid

7.2 Potentiometric titration of low alkalinity:

Total alkalinity, mg/1 CaCO, = f2B "

where:
B = ml titrant to first recorded pH
C'= total ml titrant to reach pH 0.3 units lower
N = normality of acid

Precision and Accuracy
8.1 Forty analysts in seventeen laboratories analyzed synthetic water samples containing

increments of bicarbonate, with the following results:

Increment u Precision as Accuracy «
Alkalinity Standard Deviation Bias, Bias,

mg/liter, CaGO, mg/liter, CaCO, % mg/1, CaCO, i
~"' ~rr— ' ' " "~IL-~"~~ ' - - |

8 1.27 +10.61 +0.85
9 1,14 +22,29 +2.0

113 5,28 -8.19 -9.3
119 5.36 -7.42 -8.8

(FWPCA Method Study I, Mineral and Physical Analyses)

8,2 In a single laboratory (EMSL) using surface water samples tt an average concentration
of 122 mgCaCO/l, the standard deviation was s3.

Bibliography

1. Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 278,
Method 403, (1975).

2, Annual Book of ASTM Standards, Pan 31, "Water", p 113, D-1067, Method B, (1976),
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ACIDITY

Method 305.1 (Titrimetric)

STORET NO. 70508

Scope and Application
1.1 This method is applicable to surface waters, sewages and industrial wastes, particularly

mine drainage and receiving streams, and other waters containing ferrous iron or other
polyvalent cations in a reduced state.

1.2 The method covers the range from approximately 10 mg/1 acidity to approximately
1000 mg/1 as CaCOj, using a 50 ml sample,

Summary of Method
2,1 The pH of the sample is determined and a measured amount of standard acid is added, as

needed, to lower the pH to 4 or less. Hydrogen peroxide is added, the solution boiled for
several minutes, cooled, and titrated electrometrically with standard alkali to pH 8.2,

Definitions
3.1 This method measures :he mineral acidity of a sample plus the acidity resulting from

oxidation and hydrolysis of polyvalent cations, including salts of iron and aluminum.
Interferences
4.1 Suspended matter present in the sample, or precipitates formed during the titration may

cause a sluggish electrode response, This may be offset by allowing a 15-20 second pause
between additions of titrant or by slow d ropwise addition of titrant as the endpoim pH is
approached.

Apparatus
5.1 pH meter, suitable for electrotnctrie titrations,
Reagents
6,1 Hydrogen peroside (H,0a, 30% solution),
6.2 Standard sodium hydroxide, 0,02 N.
6.3 Standard sulfuric acid, 0.02 N.
Procedure
7,1 Pipet50mlofthesanipleimoa250mlbeakcr. '
7,2 Measure the pH of the sample. If the pH is above 4,0, add standard sulfuric acid (6,3) in

5.0 ml increments to lower the pH to 4,0 or less, If the initial pH of the sample is less than
4,0, the incremental addition of sulfuric add is not required,

7,3' Add 5 drops of hydrogen peroxide (6. t).
7,4 Heat the sample to boiling and continue boiling for 2 to 4 minutes. In some instances', the

.concentration of ferrous iron in a sample Is such that an additional amount of hydrogen
peroxide and a slightly longer boiling time may be required.

Approved for NPDES
Issued 1971
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7.5 Cool the sample to room temperature and titrate electronic!rically with standard sodium
hydroxide (6.2) to pH 8.2,

Calculations
8.1 Acidity, as mg/1 CaCO, = !(A * B) - (C x D)| x 50.000

ml of sample

where:
A = vol. of standard sodium hydroxide used in titration
B = normality of standard sodium hydroxide
C = volume of standard sulfuric acid used to reduce pH to 4 or less
D = normality of standard sulfuric acid

8.2 If it is desired to report acidity in millequivalents p«r liter, the reported values as CaCO,
are divided by 50, as follows:

Acidity as meq/1

9, Precision
9.1 On a round robin conducted by ASTM on 4 acid mine waters, including concentrations

up to 2000 mg/l, the precision was found to be i 10 mg/1.

Bibliography

1. Annual Book of ASTM Standards, Part 31, "Water", p 116,0 1067, Method E(I976),
2, Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 277,

Method 402(4d) (1975).
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RESIDUE, NON-FILTERABLE

Method 160.2 (Gravimetric, Dried at 103-105'C)

STORE! NO. 00530

1, Scope and Application
1,1 This method is applicable to drinking, surface, and saline waters, domestic anc!: idustrial

wastes.
1,2 The practical range of the determination is 4 mg/1 to 20,000 mg/1.

2. Summary of Method
2.1 A well-mixed sample is filtered through a glass fiber filter, and the residue retained on the

filter is dried to constant weight at 103-105'C.
2.2 The filtrate from this method may be used for Residue, Filterable.

3. Definitions
3.1 Residue, non-filterable, is defined as those solids which are retained by a glass fiber filter

i and dried to constant weight at 103-105'C.
Sample Handling and Preservation
4,1 Non-representative paniculates such as leaves, sticks, fish, and lumps of fecal matter

should be excluded from the sample if it is determined that their inclusion is not desired
in the final result.

4,2 Preservation of the sample is not practical; analysis should begin as soon as possible,
Refrigeration or icing to 4'C, to minimize microbiological decomposition of solids, is
recommended.

5. Interferences
5,1 Filtration apparatus, filter material, pre-washing, post-washing, and drying temperature

are specified because these variables have been shown to affect the results,
5,2 Samples high in Filterable Residue (dissolved solids), such as saline waters, brines and

some wastes, may be subject to a positive interference. Care must be taken in selecting the
filtering apparatus so that washing of the filter and any dissolved solids in the filter (7,5)
minimizes this potential interference,

6. Apparatus
6.1 Glass fiber filter discs, without organic binder, such as Millipore AP-40, Reeves Angel

934-AH, Gelman type A/E, or equivalent
NOTE; Because of the physical nature of glim fiber filters, the absolute pore size cannot
be controlled or measured. Terms such as "pore size", collection efficiencies and effective
retention are used to define this property in glass fiber filters, Values for these parameters
vary for the filters listed above,

6,2 Filter support: filtering apparatus with reservoir and a coarse (40-60 microns) fritted
disc as a filter support,

AR3009t*5
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NOTE: Many funnel designs arc available in glass or porcelain, Some of the most
common are Hirsch or Buchner funnel!, membrane filter holders and Gooch crucibles,
All arc available with coarse fritted disc,

6.3 Suction flask.
6.4 Drying oven, 103-105'C.
6,5 Desiccator,
6,6 Analytical balance, capable of weighing to 0,1 mg.
Procedure
7.1 Preparation of glass fiber filter disc: Place the glass fiber filter on the membrane filter

apparatus or insert into bottom of a suitable Gooch crucible with wrinkled surface up.
While vacuum is applied, wash the disc with three successive 20 ml volumes of distilled
water. Remove all traces of water by continuing to apply vacuum after water has passed
through. Remove filter from membrane filter apparatus or both crucible and filter if
Gooch crucible is used, and dry in an oven at 103-105'C for one hour. Remove to
desiccator and store until needed, Repeat the drying cycle until a constant weight is
obtained (weight loss is less than 0.5 mg). Weigh immediately before use. After weighing,
handle the filter or crucible/filter with forceps or tongs only,

7,2 Selection of Sample Volume
For a 4.7 cm diameter filter, filter 100 ml of sample, If weight of captured residue is less
than 1,0 mg, the sample volume must be increased to provide at least 1.0 mg of residue. If
other filter diameters are used, start with a sample volume equal to 7 ml/cm' of filter area
and collect at least a weight of residue proportional to the 1.0 mg stated above.
NOTE: If during filtration of this initial volume the filtration rate drops rapidly, or if
filtration time exceeds 5 to 10 minutes, the following scheme is recommended: Use an
unweighed glass fiber filter of choice affixed in the filter assembly. Add a known volume
of sample to the filter funnel and record the time elapsed after selected volumes have
passed through the filter. Twenty-five ml increments for timing are suggested. Continue
to record the time and volume increments until fitration rate drops rapidly. Add
additional sample if the filter funnel volume is inadequate to reach a reduced rate, Plot
the observed time versus volume filtered, Select the proper filtration volume as that just
short of the time a significant change in filtration rate occurred.

7.3 Assemble the filtering apparatus and begin suction. Wet the filter with a small volume of
distilled water to seat it against the fritted support.

7.4 Shake the sample vigorously and quantitatively transfer the predetermined sample
volume selected in 7.2 to the filter using a graduated cylinder. Remove all traces of water
by continuing ti apply vacuum after sample has passed through.

7,5 With suction on, wash the graduated cylinder, filter, non-filterable residue and filter
funnel wall with three portions of distilled water allowing complete drainage between
washing, Remove all traces of water by continuing to apply vacuum after water has
passed through.
NOTE; Total volume of wash water used should equal approximately 2 ml per cm1. For a
4.7 cm filter the total volume is 30 ml,
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7.6 Carefully remove the filter from the filter suppon. Alternatively, remove crucible and
filter from crucible adapter. Dry at least one hour at 103-105'C. Cool in a desiccator and
weigh. Repeat the drying cycle until a constant weight is obtained (weight loss is less t han
0.5 mg).

Calculations
8.1 Calculate non-filterable residue as follows:

Non-filterable residue, mg/1 B(Ar B)x 1.000

where:

A a weight of filter (or filter and crucible) + residue in mg
3 = weight of filter (or filter and crucible) in mg
C = ml of sample filtered

Precision and Accuracy
9.1 Precision data are not available at this time,
9.2 Accuracy data on actual samples cannot be obtained.

Bibliography

NCASI Technical Bulletin No, 291, March 1977, National Council of the Paper Industry for
Air and Stream Improvement, Inc., 260 Madison Av:., NY.
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RESIDUE, FILTERABLE

Method 160.1 (Gravimetric, Dried at 180'C)

STORET NO. 70300

I, Scope and Application
I.I This method is applicable to drinking, surface, and saline waters, domestic and industrial

wastes,
1.2 The practical range of the determination is 10 mg/1 to 20,000 mg/1.

2, Summary of Method
2,1 A well-mixed sample is filtered through a standard glass fiber filter. The filtrate is

evaporated and dried to constant weight at ISO*C,
2.2 If Residue, Non-Filterable is being determined, the filtrate from that method may be

used for Residue, Filterable.
3. , Definitions

3.1 Filterable residue is defined as those solids capable of passing through a glass fiber filter
and dried to constant weight at 180*C.

4, Sample Handling and Preservation
4.1 Preservation of the sample is not practical; analysis should begin as soon as possible.

Refrigeration or icing to 4'C, to minimize microbiological decomposition of solids, is
recommended.

5. Interferences
5,1 Highly mineralized waters containing significant concentrations of calcium, magnesium,

chloride and/or sulfate may be hygroscopic and will require prolonged drying,
desiccation and rapid weighing.

5.2 Samples containing high concentrations of bicarbonate will require careful and possibly
prolonged drying at 18CTC to insure that all the bicarbonate is convened to carbonate,

5.3 Too much residue in the evaporating dish will crust over and entrap water that will not
be driven off during drying. Tocal residue should be limited to about 200 mg.

6. Apparatus
6.1 Glass fiber filter discs, 4,7 cm or 2.1 cm, without organic binder, Reeve Angel type 934-

AH, Gelman type A/E, or equivalent,
6.2 Filter holder, membrane filter funnel or Gooch crucible adapter.
6,3 Suction (Usk, 500 ml.
6.4 Gooch crucibles, 25 ml (if 2.1 cm filter is used).
6.5 Evaporating dishes, porcelain, 100 ml volume. (Vycor or platinum dishes may be

substituted).
6.6 Steam bath,
6,7 Drying oven, 180'C »2'C.
6,8 Desiccator,

Approved for NPDES
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6.9 Analytical balance, capable of weighing to 0.1 mg.
Procedure
7.1 Preparation of glass fiber filter disc: Place the disc on the membrane filter apparatus cr

inscn into bottom of a suitable Gooch crucible. While vacuum is applied, wash the disc
with three successive 20 ml volumes of distilled water. Remove all traces of water by
continuing to apply vacuum after water has passed through, Discard washings.

7,2 Preparation of evaporating dishes: If Volatile Residue is also to be measured heat the
clean dish to 550 *50'C for one hour in a muflle furnace, if only Filterable Residue is to
be measured heat the clean dish to 180 ;2'C for one hour. Cool in desiccator and store
until needed. Weigh immediately before use.

7.3 Assemble (he filtering apparatus and begin suction. Shake the sample vigorously and
rapidly transfer 100 ml to the funnel by means of a 100 ml graduated cylinder, If total
filterable residue is low, a larger volume may be filtered.

7.4 Filter the sample through the glass fiber filter, rinse with three 10 ml portions of distilled
water and continue to apply vacuum for about 3 minutes after filtration i< complete to
remove as much water as possible.

7,5 Transfer 100 ml (or a larger volume) of the filtrate to a weighed evaporating dish and
evaporate to dryness on a steam bath,

7,6 Dry the evaporated sample for at least one hour at 180 12'C, Cool in a desiccator and
weigh, Repeat the drying cycle until a constant weight is obtained or until weight loss is
less than 0,5 mg.

Calculation
8.1 Calculate filterable residue as follows:

-, u, ,j /, (A - B)x 1,0X1Rlicrable residue, mg/1 « —————

where:

A = weight of dried residue + dish in mg
B = weight of dish in mg
C = volume of sample used in ml

9, Precision and Accuracy
9,1 Precision and accuracy are not available at this time,

Bibliography

1. Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 92, Method
208B,(I975),
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GPA
i , ORGANIC CARBON

iToialaiul Dissolved i
STORirr NO. Total OUfiSO

Dissolved 006SI

I, Scope and Application
1.1 This method includes the measurement of organic carbon in drinking, surface, and

. saline waters, domestic and industrial wastes. Exclusions are noted under
Definitions and Interferences.

1.2 The method is most applicable to measurement of organic carbon above I mg/1.
2. Summary of Method

2,1 Organic carbon in a sample is converted to carbon dioxide (C0; I by catalytic
combustion or wet chemical oxidation. The CO; formed can be measured directly
by an infrared detector or converted to methane iC'Hj l and measured by ,1 flame
ionizalion detector, The amount ol'CO; orCIU is directly proportional to the •
concentration of carbonaceous material in the sample.

3. Definitions
, 3.1 The carbonaceous analyzer measures all of the carbon in a sample. Because of

various properties of carbon-containing compounds in liquid samples, preliminary i
treatment of the sample prior to analysis dictates the definition of the carbon as il
is measured. Forms of carbon that are measured by the method are.

Al soluble, nonvolatile organic carbon; for instance, natural sugars,
lil soluble, volatile organic carbon; for instance, nu'rcaptans,
Cl insoluble, partially volatile carbon: for instance, oils.
Dl insoluble, paniculate carbonaceous materials, for instance, cellulose

fibers.
1:1 soluble or insoluble carbonaceous materials adsorbed or entrapped on

insoluble inorganic suspended mailer, for instance, oily mailer
adsorbed on sill panicles.

3.2 The final usefulness of the carbon measurement is in assessing the potential
oxygen-demanding load of organic material on a receiving stream. This statement
applies whether the carbon measurement is nude on a sewage plant effluent,
industrial waste, or on water taken directly from the stream. In this light,
carbonate and bicarbonate carbon are not a pan of the oxygen demand in the
stream and therefore should be discounted in the final calculation or renuned
prior to analysis. The manner of preliminary treatment of the sample and
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instrument sellings defines the types of carbon which are measured. Instrument
manufacturer's instructions should be followed.

Sample Handling and Preservation
4,1 Sampling and storage of samples in glass bottles is preferable, Sampling am!

storage in plastic bottles such as conventional polyethylene and ciibitainers is
permissible if il is established that the containers do not contribute contaminating
organics to the samples.
NOTE I: A brief study performed in the EPA Laboratory indicated that distilled
water stored in new, one quart cubitainers did not show any increase in organic
carbon after two weeks exposure.

4.2 Because of the possibility of oxidation or bacterial decomposition of some
components of aqueous samples, the lapse of time between collection of samples
and start of analysis should be kept to :i minimum. Also, samples should be Kept
cool I-I°C) and protected from sunlight and atmospheric oxygen.

4.3 In instances where analysis cannot be performed within two hours (2 hoursi front
time of sampling, it is recommended that the sample is acidified (pH£2i with HCI
orris SO,,.

Interferences
5.1 Carbonate and bicarbonate carbon represent an interfere.1™ under the terms of

this test anil must be removed or accounted for in the final calculation.
5.2 This procedure is applicable only to homogeneous samples which can be injected

into the apparatus rcprodudbly by means of a mieroliler type syringe or pipette.
The openings of the syringe or pipette limit the maximum si/.e of particles which
may be included in the sample.

Apparatus
6,1 Apparatus for blending or homogenizing samples: Generally, n Wanng-ij.pe

blender is satisfactory.
6.2 Apparatus for total and dissolved organic carbon;

6.2.1 A number of companies manufacture systems for measuring carbona-
ceous material in liquid samples. Considerations should he made as to the
types of samples to be analyzed, the expected concentration range, and
forms of carbon to be measured.

6.2.2 No specific analyzer is recommended as superior. However, analyzers
which have been found to be reliable are the Dow-Buckman Carbona-
ceous Analyzer Model No, 915, the Dohnnann Enviroicc.li DC-50 Carbon
Anafo/er jnJ the Oceanography International Total Carbon Anal)/or.
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7. Reagents
f '1

7,1 Distilled water used in preparation of standards and for dilution of samples should
be ultra pure to reduce the size of the blank, Carbon dioxide-free, double distilled
water is recommended. Ion exchanged waters are not recommended because of
the possibilities of contamination with organic materials from the resins.

7.2 Potassium hydrogen phthabte. slock solution, 1000 mg carbon/liter: Dissolve
0.2128 e of potassium hydrogen phthalate (Primary Standard Grade) in distilled
water and dilute to 100,0ml.
NOTE 2: Sodium oxalate and acetic acid are not recommended as slock solutions.

7.3 Potassium hydrogen phtlialute, standard solutions: Prepare standard solutions
from the stock solution by dilution with distilled water.

7.4 Carbonate-bicarbonate, stock solution, 1000 m_ carbon/liter: Weigh 0.3500 g of
sodium bicarbonate and 0.4418 g of sodium carbonate and transfer both to the
same 100 ml volumetric flask. Dissolve with distilled water.

7.5 Carbonate-bicarbonate, standard solution: Prepare a series of standards similar to
step 7.3.
NOTE 3: This standard is not required by some instruments.

7,6 Blank solution: Use the same distilled water (or similar quality water) used for liie
1 ' preparation of the standard solutions.

8, Procedure
8.1 Follow instrument manufacturer's instructions for calibration, procedure, and

calculations.
8.2 For calibration of the instrument, it is recommended that :i scrips of standards

encompassing the expected concentration range of the samples be used.
9, Precision and Accuracy

9.1 Twenty-eight analysts in twenty-one laboratories analyzed distilled water solu-
tions containing exact increments of oxidizable organic compounds, with the
following results:

Increment as
TOC
mg/liter

4.9
107

Precision us
Standard Deviation
TOC, mg/liter

3.93
8,32

Accuracy as
Bias,
<1

+ 15.27
+ 1.01

Bias,
mg/liii."

+0,75
+ 1.08

(FWPCA Method Study 3, Demand Analyses)
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SULFIOE/Sample Proueaimoni

wmovc feme chloride color. The procc. qucnlitandiirdizauons arc needed to secy
dihvc is applicable at sullidc concentrations good rc'.ulls The electrode is uscfiU/fiar,
up to\20 mg/L. ucularly as an end-point indicalp/'for ll-
PoterKiomctric methods utilizing a silver tralion of dissolved sulfidc^Xith silver

elccltodeNnay be suitable. From the po- nitrate.
tennal of thVelectrodc relative to a refer- Figure 427:1 shows analytical flow paths
encc electrode\n ntimale can be made of for sullidc determinaudns under various
the sulfide concentration, but careful at- conditions and optjons
tendon to details oKprocedures and fie-

427 A. Separation of Soluble arid Insoluble Sulfides
Unless Ihc sample is entirely free fhiM Joules of AICI,.6H;0. Dissolve contents

suspended solids (dissolved sulfide equalss/of a previously unopened 100-g bottle in
total sulfidc), to measure dissolved sulfutc \W mL distilled water.
first remove insoluble matter. Tins can/te
done by producing an aluminum hydu
floe that is settled, leaving a clea/supcr- «• TcValOO-mL glass bottle add 0.2 mL
nawnl for analysis, / (4drops)6)YNaOH.Fillbottlewiihsample

/ and add 0,2 ?n(. (4 drops) 6.V AICI,. Stop,
1, Apparatus / per bottle with rnuir under stopper Rotate

/ ., .„ , back and forth aboHi a transverse axis vig-C las bouts with sioyfn Use 100 mL orous, for , mjn ̂ \0 „ 10 noccu|alc
if sulfide w,ll be deiemfincd by the mclh- comcms Vi,rv vnltimesV these chemicals
ylcne blue method a/d 500 to 1000 mL if ,„ gc, goo(, c|anfle.lllon Ĵ om usins „.
by the lodometric/icihod. cess|vt|y Urgc a|noim|s m_^ pMduce „

/ pH of 6 to 9. If a 500- or lOOtKrnL bottle2. Roagenls/ ' ^
a. Sodium hydroxide solution, NaOlt. of reagents.

k. Let settle until reasonably clcar\su.
Tuminum chhridt solution, 6.S'.p Be- pematanl can be drawn on" With proper

(at the hygroscopic and caking lend- flocculauon, this may take 5 to 15 min. T
of this chemical, purchase 100-g not wan longer than necessary

.
^ 427 B.' Sample Pretreatment to Remove Interfering

Substances or to Concentrate the Sulfide
The iodomtlric method sutlers inlerfer- Strong reducing agents also interfere in

cnce from reducing substances that rcaci the mclhylene blue test by preventing for-
with iodine, including Ihiosulfate, sulfilc, manon of the blue color. Thiosulfaic at
and various organic compound!,, both solid concentrations above 10 mg/L may retard
and dissolved. color formation or completely prevent it.
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Sulfidc itself prevents the reaction ifitscon- bles under stopper and mil by rotating
centration is very high, m the range of sev- back and forth vigorously about a trans-
cral hundred milligrams per liler. To avoid verse anis. For the iodomclnc procedure,
ihc possibility of false negative results, use we a SCO-mL bottle or other convenient
the antimony method to obtain a qualita- «*'• with proportionally larger volumes of
live result in industnal wastes likely to con- «»Sents. Vary volume of reagents added
tain sulfidc but showing no color by the »«ordins » sample so that the resulting
methylene blue method, Iodide, which is Pr«ipiuw is not excessively bulky and set-
likelv to be present in oil-ficld wastewatcrs, "« ««<%• Add enough NaOH lo produce
may diminish color formation if its con- » PH obove '• Ul P'«'P'i«K stlllt for 30
ccntraiton cucecds 2 mg/L. Ferrocyanide rain. The treated sample is rclalivcl) stable
produces a blue color and can ** helcl for icvcral hours'Howcv",

Elimiruie interferences due to sulfite, if ™ch I™ » P'Kenl' °«idal10" ™> be
thiosulfatc, iodide, and many other soluble f»'«y raP">'
substances, but not ferrocyanidc, by first ,.*• If Ihe iodomclnc method is to be used,
precipitating ZnS, removing the super™- flller Pr"'P'""e Ihrou8h «'»» J6" f'"«
tant, and replacing it with distilled waier. «" and commue al °"« """ t|lrallon
Use the same procedure, even when not a"orllill8 1° 'he procedure of Section
needed for removal of interferences, to con- ™°' lf lhc m«hylenc blue method is
ccntratc sulfide, "*"!• 'cl precipitate settle for 30 ram and

decani as much supernatant as possible
I, Apparatus without loss of precipitate, Refill bottle
Glass boules with stoppers (see Section with distilled water, resuspend precipitate,

427A). and withdraw a sample. If interfering sub-
stances are present in high concentration,

Z. Reagents . settle, decant, and refill a second time. If
a, Zinc acetate, 2.V; Dissolve 220 g sulfide concentration is known to be low,

Zn(C|H,01).,2H.O in 870 mL water; this add only enough water to bring volume to
makes I L solution. one-half or one.fifth of original volume.
a Sodium hydroxidi solution, NaOH, Use this technique for analyzing samples

6.V. of very low sulfide concentrations. After
determining the sulfide concentration col-

3. Procedure orimetncally, multiply the result by the ra-
a. Put 0.15 mL (3 drops) 2.V zinc acetate Ho of final :o initial volume.

solution into a 100-mL glass bottle, fill with Cadmium salts sometimes are used in-
sample, and add 0.10 mL (2 drops) O.V stead of zinc, but CdS is more susccpliblc
NaOH solution. Stopper with no air bub- to oiudalion than ZnS.
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arks on test tubes Add lo mL (I drop) = 1.0 mg Sj/
mCsamme-sulfuric acid reag*.., ...« u. u L when 7.5 mL of sample are uscdy*
mL (Jsdrops) FcCI, solution. Mix imme-
diately bySfiverting slowly, only once. (Ex- mj S'• il => no dtopj i
cessive mixiiijxcauscs lov- results by loss of * 0.1 ino drops i
H,S as a gas befoHjl has had lime to read).
To Tube B add 0.5 mil + 1 H,SO. and 2) Photometnc cok<f measuremciit-A
0.15 mL (3 drops) Feû tclution and mix. cell with a light/ffh of I cm is suitable
The presence of S'" will BSindicaied by for measuring/tufidc concentrations from
Ihc appearance of blue color iK̂ bc A. 0.1 to 2.0 mgfl. Use shorter or longer light
Color development usually is compete in paths for/ughcr or lower concentrations.
about I min, but a longer lime ofterNs The U|)per limit of the method is 20 mg/
required for fading out of the initial pini<\L,/tero instrument with a ponion of
color. Wail 3 to 5 min and add 1,6 mL JiKated sample from Tube B Prepare cal-
(NH.).HPO. solution to each tube. Wait y'ibranqn curves on basis of colorimeinc
to 15 min and make color comparisons/if tests made on Sa.S solutions simultanc-
zinc acetate was used, wait at least UJmm ously anafyvd by the lodometnc method,
before making a visual color comparison, plotting concbotration vs. absorbance. A

o. Color determination: / straight-line relahonship between toncen-
I) Visual color cstimanpfi-Add meth- I rat ion and absorb\)ce can be assumed

ylene blue solution I ojxll, depending on from 0 to 1.0 mg'L.
sulfide concemraiionXd desired accuracy, Read sulfide concentrating from calibra-
dropwise, to the ><cond lube, until color tion curve,
matches that developed in first tube. If the
conccmrauunexceeds20mg/L,repeat test *• P'scisio" ana
with a «6nion of sample diluted to one The accuracy is about - \
temly' standard deviation ha* noi been deter-

fiih methylcne blue solution I, adjusted mined.

, 427 D, lodometric Method
1. Reagents mated lo be an excess our the amount of
a. Hydrochloric acid, HCI, 6.V. 5ulfldc Vm'nl Add dllllllcd *»'"•'f ""'
b. Standard Iodine nta,. 0.0250.V; essar>' 10, b™8 ™lunmc 10̂ ou'.!0 mL'

Dtssolve 20,025 g Klin a little water and Add = I"L»\HC1 '*« =00 mL sample
ad:' 3.2 g iodine. After iodine has dissolved, ""° "»L ̂ \sm( "'"̂  u"d" sa'u:
dilute to 1000 mL and standardize against "on surf"c'lf lodmc co or dmp|1Mrbn add
0.0250.V Na.S.O,, using starch solution as morc lodl""°c'n T ""T f... titrate with Sa.S;0, solution, adding a few
"̂ Standard sodium ihiosulftt, solMon, dro'ls °!. i'»rch ,solullon as cnd P°in' ls
0.0250.V; See Section 421B.2, "̂ "a i" C°n""mn6 ""' ""in i , r . ^ - ,n.n^j color disappear*.d. Starch solution: See Section 42IB.2rf, fc ,f ̂  ^ pl.ecip||alcd wi|h ,mt

p ^ and ZnS filtered out, return filter with prc-
roceaure cipitatc to original boule and add about

a, Measure from a buret into a 500-mL 100 mL water. Add iodine solution and
Rask an amount of iodine solution «ti- HCI and titrate as in r 2o above.
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3. Calculation c • mL Ni,S,0, lolution. mil
One milliliter 0.0250.V iodine solution " " norm""> °r N"'5'0' wlullon

reacts with 0.4 mgS!":
„. , |M v 81 - (C , 0)1 X 1.000 *' P'eCiSi0n

msb /L " ————IfiL umplc———— The precision of the end poinl varies
with the sample. In clean waters il should

where: be determinate within I drop, which is
A » mL iodine soliinon. equivalent lo O.I mg/L in a 200-mL sum-
B « normally of iodine wlmion, pie.

427 E. Calculation of Un-ionized Hydrogen Sulfide
Hydrogen sulfide and HS", which to- present as H,S (left.side scale of Figure

gcthw constitute dissolved sulfide, are in 427:2). Let this proportion equal J,
equilibrium with hydrogen ions; _, „ (dllloM lu||U{)

« un-ionized HtS caprnicd u S''

H,S = H' - HS' TAIU 427:1 VAUCSC* PK1. LOOAHITMMOF
PRACTICAL IOMZATION CONSTANT FOR

HYDROGEN SL'IFIDR
The iomzation constam of H;S is used to ———————————————————
calculate the distribution of dissolved su|. Con. fK *i
fide between the two forms The practical ducimtj QnCn
constant written in logarithmic form, pK', " '• c ___Tempcrjiur!___
is used. The constant vanes with temper- l"ntol ,.,., ,(,r .„,.. cm il)c. *. i. juuaturc and ionic strength of the solution. ———————————————————
The ionic strength effect can be estimated o — -0." —
most easily from the conductivity. Because 100 70S 701 0,94
the effect of ionic strength is not large, !W ?()7 700 6.9J
values that are sufficiently dependable gen- ^ "; b% III
erallv can be assumed if the nature of the , .„ ' ' .,. . „.,, izuu iiw o.i owsample is known. Table 427:1 gives ap- JOQQ 1()j _,lt ft!,
proximate pK'values for various temper- jjoo 70: oi( o.ll
attires and conductivities. The temperature <ooo 701 694 66'
effect is practically linear from I5'C lo s:oo 700 o?) «»o
35'C; intcrpolalions or extrapolations can 7ZOO 091 6.91 ol!
be used. The last line of Table 427:1 cor- I0000 <>w °'11 6 M
responds approxiniately to scawater. ;j~ ^ J* »|
From sample pH and appropnate value !0000 09J 6|| „„

of pK', calculate pH - pK'. From Figure ——————————————————
427:2 read proportions of dissolved sulfide 'Thco'ciial.
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424 PHOSPHORUS1 j||

Phosphorus occurs in natural waters and biological trcalmcnl processes or by re-
in wastewatcrs almost solely as phosphates, ccivmg water biota.
These are classified as onhophosphales, Phosphorus is essential lo the growth of
condensed phosphates (pyro., met.i-, and organisms and can be the nutrient that lim-
other poK phosphates), and organically its the primary productivity of a body of '
bound phosphates. They occur in solution, waicr. In instances where phosphate is a 1
in particles oi Jctnius, oi in the bodies of growth-limiting nuincni, the discharge of
aquatic organisms. raw or treated wastcwatcr, agricultural
These forms of phosphate arise from a drainage, or certain industrial wastes to

variety of sources Small amounts of scriam thai waier may stimulate the growth of
condensed phosphates are added lo some pholosynlhenc aquatic micro- and macro-
water supplies dunng treatment Larger organisms in nuisance quantities.
quantities of Ihc same compounds may be Phosphates also occur in bottom scdi-t
added when the walcr is used for launder- ments and in biological sludges, both as
mg or other cleaning, because these ma- precipitated inorganic forms and incorpo-
tcnals are major constituents of many raied into organic compounds,
commercial cleaning preparations Plios*
phatn are used extensively in the treatment ' Pelinilion ol Torms
of boiler waters. Onhophosphalcs applied Phosphorus analyses embody two gen-
lo agricultural or residential culnvaicd cral procedural steps, (d) conversion of the
land as fertilizers arc earned mlo surface phosphorus form of interest to dissolved
waicrs with storm runoff and lo a lesser onhophosphaic, and (6) colorimetric dc.
extent with melting snow. Organic phos. termination of dissolved onhophosphaic.
phalcs are formed primarily by biological The separation of phosphorus into its var-
processes They arc contributed to sewage ious forms is defined analytically bui the
by body wastes and food residues, and also analytical differentiations have been se-
may he formed from onhophosphates in lecled so that they may be used for in-
____ lerprclive purposes.

suniurs Mnhmji cximmiiitt. mi Filtration through a 0.45-ftm-porc-diam
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membrane filter separates dissolved from each may be divided analytically into the
suspended forms of phosphorus. No claim three chemical types that have been de-
is made that filtration through 0.45-̂ m fil- scnbed reactive, acid-hydrolyzablc, and
tcrs is a true separation of suspended and organic phosphorus. Figure 424:1 shows
dissc /cd forms of phosphorus; u is merely the steps for analysis of individual phos-
acoi mienl and replicable analytical tech- phorus fractions, As indicated, determi-
niquc lesigned to make a gross separation, nations usually are conducted only on the
Membrane filtration is selected over unfiltcred and filtered samples, Suspended

depth filtration because of the greater like- fractions generally are determined by dif-
lihood of obtaining a consistent separation ferencc.
of particle sizes. Prefiltration through a
glass fiber filler may be used to increase 2i Selection ol Method
the filtration rate, a. Digestion methods: Because phospho-

Phosphates that respond lo colorimetnc ras may occur in combination with organic
tests without preliminary hydrolysis or ox- matter, a digcsnon method to determine
idattve digestion of the simple are termed total phosphorus must be able to oxidize
"reactive phosphorus," While reactive organic matter eftccmcly to release phos.
phosphorus is largely a measure of ortlio- phorus as onhophosphaic. Three digestion
phosphate, a small fraction of any con- methods are given. The perchloric "acid
dcnsed phosphate present usually is method, the most drastic and nmc.consum-
hydrolyzed unavoidably in the procedure, ing method, is recommended only for par-
Reactive phosphorus occurs in both dis- ticularly difficult samples such ^s
solved and suspended forms sediments. TheifiTirii: acid-sulfunc acidJ

Acid hydrolysis at boiling-water tem- method is recommended for most samples.
peralure converts dissolved and paniculate By far the simplest method isthepersulfate
condensed phosphates to dissolved onho- oxidanon technique Ii is recommended
phosphate. The hydrolysis unavoidably re- that this method be che.'ktd against one
leases some phosphate from organic or more of the more drasuc digestion lech-
compounds, but this may be reduced to a niques and be adopted if identical rccov-
minimum by judicious selection of acid cries are obtained
strength and hydrolysis lime and temper- b, Colonmtinc methods: Three methods
nlurc, The term "acid-hydrolyzable phos- of onhophosphaie determination arc de-
pliorus" is preferred over "condensed scnbcd. Selection depends largelv on the
phosphaie" for this fraction. concentrator, range of onhophosphaic

The phosphate fractions ihat are con- The vanadomolybdophosphonc acid mcth-
vened to onhophosphate only by oxidation od (D) is most useful for routine analyses
desliucnon of the organic matter preseni in the range of I lo 20 mf I'.'L. The stan-
arc considered "organic" or "organically nous chloride method (E'i or ihe ascorbic
bound" phosphorus The seventy of the acid mctliod/TJ is more imicd for the
oxidation required for this conversion dc- range of 0.01 uiti mg P.'L An extraction
pends on the form—and to some extent on step is recommended for Ihe lower levels
tlie amounl-of the organic phosphorus of this range and when imsrfcrenccs must
present. Like reactive phosphorus and acid- be ovt.-comc An aulomalcd version of the
hydrolyzable phosphorus, organic phos. ascorbic acid method also is presented
pliorus mcurs both in the dissolved and
suspended fractions. 3i P"""5l0n and Accufac>

The total phosphorus as well as ihe dis- To tml in method selection, Table 4241
solved and suspended phosphorus fractions presents the results of vanous combma-
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A. Total
reactive

phosphorus

!
A + D C Total

phosphorus

(A f B) - A C - (A •*• B)

0. Toi.il
acid'hytJrolyzable

phosphorus

0 Toml
organic

phcnphorm

— C a/G « total suspended phosphorus ^
- E = suspended reactive phosphorus

I - F * suspended ucid-hydrolyzablc phosphorus
- D - H H suspended organic phosphorus

r'lxurr 424:1. Slept for inal)sh at phuiphalc fractions,

•Direct drifnniniiion n( ph^phprm or, the membrane filter conummij impended miller will be retired where
fieaier prrcmon th*n ihai nm.nncd *\ difference it dnireiJ Di|Oi filler *nh HNO, ind follow b) ptrchlonc
jcifl Then perform colonmctn
'Tnul phoiphoruv mr4turemeniv <>n rtifhh Mime umpln mi> tx difficult Mvautc of prnipiuiian of Urjt

quinnnn of till tt t tnult of Ji|nimn technique! ihil dntlicill) reduce umple ̂ olumt far loul phoiphorin
jnil>tn un luch wmpln, dirc\'H> deiennme toial dnnihnJ phmphorut ind loul lutpendea phuipltarut ind
«dd UK rnults
; When dcierminmr taut diivoUcJ m loul tutpcndrd FCICIIK phoiphnrus, inomiljut rnultt miy tx obumed

on umpln conmninf Urjir imoumt of lutrxnded mlimenii Vtr) oficn rnulu depend l*fgci> an ihe dc|f«
of i|iuiuin *mJ ninmn 10 which umpln ne ludjecirtl dunni inilyin bcc«uK of i timt'deptndeni Jcwrpiian
of onhophcnphnc from the luiptnded pinicln
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424 B. Preliminary Acid Hydrolysis Step for Acid-Hydrolyzabls
~~ Phosphorus

1. Discussion 4, Procedure
The acid-hydrolyzable phosphorus con- To lOQ.mL sample or a portion diluted

tent of the sample is defined operationally lo ,00 mL[ M 0,05 mL (, „ , hen.
as the difference between reacuve phos- , h h , . ( d| , . f rf
phorus as measured in the untreated sam- , . . .. ., . .
pie and phosphate found after mild aeid color """"'"I"' add """"* acld solu"<"1
hydrolysis, Generally, it includes con- dr°P»MO just discharge the color, Then
densed phosphates such as pyro-, tripoly-, "^ ' m'- morCi
and highcr-molecular-wcight species such Ml senlly for at least 90 min, adding
as henamciaphosphate, In addition, some distilled water to keep the volume between
natural waters contain organic phosphate 2? and 50 ml. Alternatively, heat for 30
compounds that arc hydrolyzcd to ortho- min in an autoclave or pressure cooker at
phosphate under the test conditions. Poly- 9810 137 kl'a. Cool, neutralize to a faint
phosphates generally do not respond to pink co|or wilh NaOH solulioni and re.
reactive phosphorus tests but can be hy. s|or. ,0 lhc „ ma| |00-mL volulwwilh
drolyzcd to onhophosphaic by boiling with distilled water

°C After hydrolysis, determine reactive P'«P«e» «libr»«on curve by currying
phosphorus by a colonmcinc method (D, " scn" of slandardi ™«™™l °̂ °-
E, or F). Interferences, precision, accuracy, phosphate (sec colomncinc method D, E,
and sensitivity will depend on Ihe colon- °r F) through lhc hydrolysis step. Do not
metric method used use onhophosphaic standards without hy.

drolysis, beaux the salts added in hy-
"PParalus drolysis cause an increase in the color
Auloclaw or pressure cooker, capable of jmenjjiy in some method:,

operating at 98 to 137 kPa. Determine rcactue phosphorus content
3. fleagenis of treated portions, using Method D, E, or

„. , . , , . , , F. Tins gives the sum of polvphosphatc anda , Pnenolphiha/cin indicator aqueous s o - . . . • > . , - , ,lulian onhophosphate in Ihe sample. To calculate
b. Strong acid solution: Slowly add 300 ils comcm of wid-hydrolyzable phospho-

ml cone H:SO. to about 600 ml distilled ™s, determine rcactnc phosphorus in a
water. When cool, add 4.0 mL cone HNO, «"iple portion that has not been hydro,
and dilute to 1 L. lyzed, using the same colorimemc method

c. Sodium hydroxide. NaOH, 6.Y. as for Ircated sample, and subtract.

(424 C, j Preliminary Digestion Steps for Total Phosphorus
Total phosphorus includes all ortho- combinalion with organic matter, digest

phosphates and condensed phosphates, and oaidue. The ngor of digestion required
both dissolved and paniculate, organic ind depends on the type of sample. The three
inorganic. To release phosphorus from digestion techniques presented, in order of
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decreasing rigor, arc perchloric acid diges- \radicator' connected to a water pump. (49
lion, sulfuric acid-nitric acid digestion, and Ntwrlet samples being digested with HCIO,

Ipcrsulfatc digestion. Compare phosphorus evaporate to dryness. /
recovery by each digestion technique for Measure sample containing the d/iired
the specific type of sample being tested; if amoW of phosphorus (this will be/deter-
the less tedious pcrsulfate method gives minci( by whether Method D, E,/or F is

I good phosphorus recovery, use this to be OK d) into a 125-mLerlenm/yer flask.
method. AcidifyVo melhvl orange with cAic HNO,,

After digestion, determine liberated or- a(jd ano\),cr 5 mL cone HNO,, and evap-
I t h o p h o s p h a t e by Method D. E, or F. Tlic oralc on „ sll:am balh or h.', p|alc 10 |5

colcrimetric method used, rather than the 1020mL\ /
digestion procedure, governs in matters of Add 10'tal_ each of ,'mi HNOi and
'.".I?.™™" °nd m"1'mU"1 dt"'C"ll"C ""' HCI°-lc lh^25-raL "Of'"! "' cooling..„.,„,, iU_ fl^(l_ k-l)̂ Ajtn nMitioin*. Add a few boil-,IIG 11*3*. UI.tnM.,. ,.«.,.....,.. .„_._..

ing chips, heatVm a hot plate, and evapo-
rate gently until dinsc white fumes of

/ HCIO, just appeal.,(f solution is not clear,
I^-PERCHLORIC ACID DlGESTIOXl cover neck at flas^wi,h, walch 8|ass and

/ keep solution bar^ly\boiling until it clean
ralus / !f necessary, ad(j IO\rnL more HNO, to

... l plate: A 30- x SO.cm/icaling aid onidaiion. / \
surface is adcqu.no / Cool diges|<d solunou and add I drop

b. Shfciy i/iii'M / aqueous pherlolphlhaleiri\olution. Add 6.V
c. Sajbiy fc-nles. / NaOH solu/ion until the solution just turns
d. Eriinmeyc' jlafks. i:y.mL, acid- pjnk. If necessary, filler neutralized solu-

washed and rinsed with distilled water. uon mi\ ̂  f,|lcr HberallyWith distilled
„ \ / water. Make up to 100 mL with distilled

2.Reagen.s\ ( m(J <
a. ,\'iirn aciti. UNO,, cone. Del/mine the PO,'"-P contcV of the
b. Perchlortc\ieid, |-/CI01.:H,0, pur- ircaiou sample by Method D, E, i^f F.

chased as 70 to 73T,- HCIO,, reagent-grade. Pifcparc a calibration cur\'C by caVying
f, Sodium hydrandt. NaOH. b.V. a Jnes of standards containing orxho.
d. Methyl oranse^ndicator solution. pljbsphate (sec Method D, E, or F) throaeli
e. Phcnolphiiale/nwdieator aqueous so- digestion step. Do not use onhophosphate

'"'""i. / \ standards without treatment.

3, Procedure /
CALTlONyHi'iiwrf mixtures of HCIO,

and organic/mailer may expbde violently.
A>oid this/ha:ard by taking'Vi' following
precautions: (al Do nat add WOO, to a hot
soluttonphai may contain organ̂ f mailer.
<b> Alleys initiate digestion of sanities con-
taining organic malltr with H,\'0\Com-
flue/ digestion using the mixture o/Vvo,
ay HCIO,. fct Do not fume with HCIO,
in/ordinan,' hoods L'se hoodt especially con-
faded for IICIO,fuming «' i> glass fume



igcsuon racks typical of those used f
icro-k]eldahl digestions are suitable.

Micro-kjeldahl flasks.

a. sulfuric acid, H:SO,, cone.
4, Avne acid, HNO,, cone.
c, Ph\nolphtlialcin indicator/aqueous so

lution,
d, Sodium hvdroxide. NnOH, I.V,

3, Procedur
Into a mic

sample containing
phosphorus (this
onmeinc method
H,SO. and 5 mL

Digest to a vo

flask, measure a
desired amount of
rmincd by the col-

ed), Add I mL cone
UNO,.
of I mL and then

continue until s
to remove HN
Cool and add approximately 20 mL dis

tilled watcr.yu.05 ml. (iVlrop) phenol
phihalem n/dic.iior, and » much I.V
NaOH solution as required It) produce a
faint pink/nngc Transfer neutralized so
lution, filping if necessary lo r
ticulatc material or turbidity, in
mL volumetric flask. Add filter
to (lasy and adjust sample volu
mL w/th distilled water.
Dc/ermine phosphorus by Method

for which a separate calibration c
has/been constructed by carrying stand
through the acid digestion procedure,

vc par-
a 100-
ashmgs
o 100

PERSULFATE DIGESTION
HOD

1, Apparatus
a. Hot plate: A 30

surface is adequate.
b. Auloclate: An autoclave or pressure

cooker capable of developing It to 137 kPa
mav be used in place of J hot plate.

CANIC NONMETALS (400)

c. Class scoop, lo hold required amounts
of pcrsulfaic crystals.

2. Reagents
a, Pnenolphihalein indicator aqueous so-

lution,
b. Sulfuric acid solution: Carefully add

300 mL cone H;SO, to approximately 600
mL distilled water and dilute to 1 L with
distilled water.

c. Ammonium persulfate, (NfL.J&O,,
solid, or potassium persulfalc, K.S,0,,
solid.
d. Sodium hydroxide, NaOH, IA'.

3. Procedure
Use 90 mL or a suitable portion of thor-

oughly mixed sample. Add 0,05 mL (1
drop) phenolphtbalcin indicator solution,
If a red color develops, add H;SO, solution
dropwise to just discharge the color. Then
add 1 mL H.SO, solution and either 0.4 g
solid (NH.J.S.O, or 0.5 g solid K,S;0,.

Boil gently on a preheated hot plate fur
30 to 40 min or until a final volume of 10
mL is reached. Cool, dilute to 30 mL with
distilled water, add 0.05 mL (1 drop) phen-
olphthalcin indicator solution, end neu-
tralize to a faint pink color with NaOH.
Alternatively, heat for 30 min in an auto-
clave or pressure cooker at 98 to 137 kPa,
Cool, add 0.0! mL (I drop) phcnolphih.il-
cin indicator solution, and neutralize lo a
faint pink color with NaOH. Make up to
100 mL with distilled water. In some sam-
ples a precipitate may form at this stage,
but do not filter, For any subsequent sub-
dividing of the sample, shake well. The
precipitate (which is possibly a calcium
phosphate) redtssolves under (he acid con-
ditions of the colorimctric reactive phos-
phorus test. Determine phosphorus by
Method D, E, or F, for which a separate
calibration curve has been constructed by
carrying standards through the persulfalc
digestion procedure
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ve.ops progressively and later fades, oughly. After 10 min, but before K min,
mintain equal liming conditions for sam- read against ihe blank at (25 nor Prepare

picsXand standards. Prepare at least one blank by carrying 40 mL dliWIcd water
siandarttxwilh each set of samples or once through the same procedure used for Ihe
each day itru tests are made. The calibra- sample. Read phosphate concentration
lion curve mayNJeviate from a straight line from a calibration cu/re prepared by taking
at the upper conttnirations of the 0.3 to known phosphate/standards through Ihc
2,0-mg/L range. \^ same proccduw'uscd for samples.
d. Extraction: When imjeased sensitivity ^ CalculaKW

is desired or interferencesniusi be over- ' Jf
come, extract phosphate as folloMis: Pipet Calf™'5 « follows:
a 40-mL sample, or one diluted fcxjwi /Kncl pme__re,
volume, into a 125-mL separatory funneV/
Add 50,0 mL bcnienc-isobutanol solveu/S. mg P „„ ,ppro,im,,,i> !w« -i.
and 15.0 mL molybdate reagent II. CtoJse v̂/, „ Oral iciuimi , 1000
funnel at once and shake vigorously for m8 N^" tnTv
exactly 15 s. If condensed phosphate is
present, any delay will incrMft its conver- b. Exlrachqn procedure:
sion to onhophosphatCyRcmovc stopper ^v
and withdraw 25,0 mL/fseparated orfamc m'<S» !° "'.'"Ji""'
layer, using a pipet with safety bulb. T-.ns- mi P/L » • >0||"V
fer to a 50-mL vgfumetric flask, ̂ ua 15 to mL
16 mL alcoholic H;SO, solution, swirl, add
0,50 mL (JO drops) dilute siannous chlo-
ride rea/nt II. swirl, and dilute to the 6' Precision and Accuracy
mark/will alcoholic H;SO,. Mix thor- Sec Table 424:1.

424 F. Ascorbic Acid Method
1. General Discussion mg/L. Sulfide (N.i.Si and silicate do not
a. Principle: Ammonium molybdate and mlerfcrc"' ™nceniraltons of 1.0 and 10

potassium antimonyl tanraie react in mg/L.
acid medium with onhopliosphaie to c |,,./|mm_ .̂̂  „,„„,„„„„.
form a lieteropoly acid-phosphomolybdic |v ,„ ,, L ,, af{
acid-thai is reduced to intensely colored ' -it 'b
molybdenum blue by ascorbic acid, lo"ows

b. Interference: Arscnates react with Ihc
molybdate reagent to produce a blue color
similar to that formed with phosphate. Ap|iro»innic
Concentrations as low as 0.1 mg As/L in- PR"n8t Lifht I'ath
lerfcre with the phosphate determination. mi'L
Henavalent chromium and NO,' interfere ojrj-j.o
lo give results about 3% low at concentra- oii-UO
lions of I mg/L and 10 to 15% low at 10 001-0:1
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2. Apparatus 4. Procedure
a, Colonmetrie equipment: One of the a. Treatment of sample: Pipe! 50.0 mL

following is required: sample into a clean, dry test tube or 125-
\) Spectrophotometer, with infrared pno- mL erlcnmeyer flask. Add 0,05 mL (I

totube for use at 880 nm, providing a light drop) phcnolphthalcin indicator. If a red
path of 2.5 cm or longer. color develops add 5.V H,SO, solution

2) Filter photometer, equipped with a red dropwisc lo just discharge the color. Add
color filler and a light path of 0.5 cm or 8p0 mL combined reagent and mix thor-
'On8er- oughly, After at least 10 min but no more

6, Acid-wasricd glassware: See Section ,han J0 m[a, measure absorbance of each
nm~b< sample at 880 nm, using rcagenl blank as
3. Reagents .he reference solution

b. Correction for turbidity or interfering
a. Sulfuric acid. H.SO., 5X Dilute 70 color: Natural color of water generally does

mL cone H:SO, to 500 mL with distilled no, mierfcre a[ ihc high wavelength used.
walcr For highly colored or turbid waters, pre-

b. Potassium aniimonyl tartraie solution: arc b|ank by addi|) M m&CMi Hccp|
Dissolve 1.3715 , K(SbO)C,H.O.|/3HI0 Lorbic acid and antimony! potassium tar-
in 400 mL distilled water in a 500-ml. vol- Ilalc ,0 lhe |e _^mc( blank absorb.
umeinc flask and dihjie to volume. Store a|]C(. ftom absorbance of Mch sam |e
m a glass-stoppered bottle, c, Preparation of calibration cum: t,e-

c, Ammonium molvoâ lf solution; Dii- . T .. , ... f
solve 20g (NH.).Mo;0,..4H.O m 500 ,nL P"* m?lvldual "l'bn"lo.n °"rv" frc.m a
distilled water, Store in a glass-stoppered ssncs of s'* slll"dards wllhl" ̂°̂'bo|1|c ranges indicated in Section 424F.lc. Use a

d. Ascorbic acid, 0.01.M: Dissolve 1.76 g dlslillc[1 *»'" blank wllh lhc combini:d
ascorbic acid in lOOmLdistillcd water, The 'Mf">t10 ""ke photometric readings for
solution is stable for about I week at 4'C, l"c calibration curve. Plot absorbance vs.

e. Combined reagent Mix the above re- phosphate concentration to give a straight
agents in the following proportions for 100 line passing through the origin, Test at least
mL of Ihc combined reagent: 50 mL 5A' one phosphate standard with each set of
H.SO,, 5 mL potassium aniimonyl inruaie samples,
solution, 15 mL ammonium molybdale so-
lution, and 30 mL ascorbic acid solution.
Mix after addition of each reagent. Let all 5' Calculation
reagents reach room temperature before
they are mixed and mu in the order given. m( p (m appro«imaicl> M mL
If turbidity forms in the combined reagent, final ralumii « 1000
shake and let stand fot a few minutes until m* " mLumpk
turbidity disappears before proceeding.
The reagent is stable for 4 h.
/ Stock phosphate solution: See Section 6. Precision and Accuracy

424D,3e, The precision and accuracy values given
g. Standard phosphate solution: Dilute in Table 424:1 ire for a single-solution pro-

50.0 mL stock phosphate solution to 1000 cedure given in Ihe !3ih edition. Procedure
mL with distilled water; 1,00 mL = 2.50 424F differs in rugcnt-to-samplc ratios, no
ug P. addition of solvent, and acidity conditions.
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It is superior m precision and accuracy to both distilled water and river water at the
the previous technique in the analysis of 228-u.g P/L level (Table 424:11).

TAIIU. 424:11 COMPARISON OF PRECISION AND ACCURACY OF ASCORBIC ACID MCTMOOS

AKOrbic Acid
Mtlhod

I3lh Union
(U»jiiK Molof.
and Schneemuni

Curreni rnnhod
(Murplis and
Riltyl

Phoiphorm
Concentration, No of

DlHolvcd Ubora-
Onhoplioiphale lonci

Pl/L

::s B

•at t

Relative
Standard Rditin
Dcviinon Error

To r.

Dmilltd Rivtr Diinllcd Kutr
Wntr Want Wder w«icr

3 8: MI 401 :.oi

JO! P5 2.JS I.J1
*

424 G. Automated Ascorbic Acid Reduction
1. General Discussion Arscnatc tAsO, "j/rsa positive mtcrfer-

a. Printflfte: Ammonium molybdalc and cncc ., „ . .,„
potassium â sml lartrate react with or. . Eliminale/ffiierfcrencc from NO, ind
thophosphate mlmNcif medium to form i" "I/™! m "«" of *amM wal"
an aniimony-phosphontBlybdaie complex, or ii/faiuraicd potassium permanganate
which, on reduction withSscorbic acid, f̂ rMnO.) solution. Remove interfering mr-
yields an intense blue color Syuablc fot/oidiiy by filtration before analysis. Filter
photometric measurement. \/ samples for total or total hydrolyzable

b. Interferences: As much as JlMng phosphorus only aficr digestion. Sample
Fc'VL. 10 mg Cu.'L. and 10 nig SiO/i. color that absorbs in the photometric range
can be lolcratcd. High silica c/tcentrationv^itfed for analysis also will interfere. See also
cause positive interfercncsr^ Sccrmri 424F.I6

In terms of phosphoivs. the results arc c. ApplitjHton; Onhophosphatc can be
high b; 0.005, O.Oiyand 0.025 mj'L for dcicrmincd i?NMiable, surface, and saline
silica concentrations of 20, SO.and 100 mg/ waters as well asStomesuc and industrial
L, respectively/suit concentrations up to wastewalers over a range of 0.001 to 10.0
207t (w/v)̂ xfusc an error of less than !<*. mg p/L when photomeWmeasurcmenis

arc mad) at 650 to 660 or SftSkmn in a 15-
mm or SO.mm tubular flow cell/^lcicrminc

i.ia Mdimii commim m! higher concentrations by diluting vmple,
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417 NITROGEN (AMMONIA)1

1. Selection ol Me mod The manual phenate method has a sen. in*-
The two major factors that influence sc- "Wy of '° MS NH.-N/L and is useful "tffc

lection of the method to determine am- for UP lo so° M NH.-N/L. Preliminary .-'**'
monia are concentration and presence of distillation is required if the alkalinity e». :.-Jj?,
interferences. In general, direct manual dc- ^ 50° Tig CaCO/L, if color or lurbld- .-'TO
lerrnination of low concentrations of am- "y ls present, or if the sample his been ';gt
monia is confined to drinking waters, clean preserved with acid. *&
surface water, and good-quality nitrified nt distillation ~id "'ration procedure "W
wastewaierelllucni. In other instances, and IS uscd «ped«Hy for NH.-N concern™. *
where inlerferenrss are present and greater lions 8realer lto 5 m8/I- "S1
precision is necessary, a preliminary dis- Distillation into sulfunc acid (HiSOJ i*
lillation step (A) is required. For high am- a°s°'I""<< is mandatory for the phenite sgfc
monia concentrations a distillation and m"nod wllcn interferences are present, '
titraiion technique is preferred. The data Boric acid muil bc Ihe »°s°rbent following
presented in 417.4 below and Table 417:1 distillation if the distillate is to be nessler-
should be helpful in selecting ihe appro- '"d or mralcd'
priate method of analysis. ^ ammonia-sclcctive electrode met,.

Two manual colorimetnc tech- od is applicable over the range from O.OJ
niques-lhe Rasterization IB) and phcnatc lo 140° m8 ™,-N/L.
(C) methods—and one litration method
(D) are presented. An ammonia-selective _ |n|er)efences
electrode method (E), which mav be used
either with or without prior sample distil- a^nt- urca' $MmK acld' c>'aill"*s'
lation, and an automated version of the and a«<«niidc hydrolyje very slowly in jc-
phenate method (G) also are included. lulio" °" »»ndin« bu!' of lhesc' on|y ura
While the staled maximum concentration and c>'"nal« Wl" n>'d(ol-v« °" d'"'11'"0"
ranges for the manual methods arc not ng. al PH of w- Hydrolysis amounts to about
orous limns, litraiion is preferred at con- 7<7r al thls PH for ur" and abou'5% for
centraiions higher than the staled c>'a"'1lcs' ®>'m' hylrazine. and some
maximum levels for the photometric pro- a™« w'" r»cl wlth "«sler r"8c"'wcedutc give Ihc characteristic yellow color in tie

«... The nessler method is sensitive to 20 ug llmt rt^md h'lhc lnl ̂m̂ : V0.U'
V*'1 NH.-N/L under optimum conditions and lilc alkalillc 'impound! such as hydruuic

may be used for up to 5 mg NH.-N/L. und amlncl wl11 in«uc"" 'i"™"nc."" '
Turbidity, color, and substances precipi. ™^ So"« °<l!a™ compounds such « k^
tatcd bv hydroxyl ion, such as magnesium ma- »ld«nydcs, alcohols, and some
and calcium, interfere and may be removed amm" ma>' ""« »!"llowlih or,l!Km*
by preliminary distillation or, less satisfao f̂ 0' or a """idiiy on "«slcna"™
tonly, by precipitation with zinc sulfate foll°*'nE dis''1allon' Somc °,f lh~''"',nd ''lk.Ji ' as formaldehyde, may be ehminited by

• boiling off at a low pH before nesslerla-
___ lion Remove residual chlorine by imiple
•Approval b) Sundird Mclhodt Commiuet. 1911. pretreatmenl.
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3. Storage ol Samples NO,'-N/L, 0,23 mg organic phosphorus/
Most reliable results arc obtained on 1-»dded in Ihe form of adenylic acid, 7.00

fresh samples. Destroy residual chlonnc mB onhophosphaic phosphorus/L, and
immediately after sample collection to pre. 3-°° mS polyphosphaic phosphorus/L
VCRI its reaction with ammonia. If prompt idM « sodmm hcxamciaphosphatc.
jnalysis is impossible, preserve samples SamPle 5 contained ihe following addi-
with 0.8 mL cone H.SO./L sample and "onal constituents: 400 irg CIVL, 5.00 mg
store it 4'C. The pH of the acid-preservcd NO.--N/L, 0.09 mg organic phosphorus/
wmples should be between 1.5 and 2. Some L addcd "> "" fomi of »dcny|ii: acid. <>-°
waitcwilers may require more cone H,SO, mS orthophosphatc phosphorus/L, and 0,3
to achieve this pH. If acid preservation is m8 polyphosphate phosphorus/L addcd as
used, neutralize samples with NaOH or sodium heMmetaphosphate,
KOH immediately before making the de- SaraPle 6 contained the following addi-
termination. lional constituents: 400 mg CIVL, 0.4 mg

NO,"-N/L, 0,03 mg organic phosphorus/
4, Precision and Accuracy L added in the form of adenylic acid, 0.1

Six synthetic samples containing am- W onhophosphaic phosphorus/L, and
monia and other constituents dissolved in a08 "8 polyphosphatc phosphorus/L
distilled water were analyzed by five pro- "dded as sodium hexarretaphosphaie.
cedures. The first three samples were sub- For the ammonia-? ilcctive electrode in
jreted to direct nesslerization alone, a ""Sle laboratory using surface water
distillation followed by nesslenzalion, and """pies al concentrations of 1.00, 0.77,
distillation followed by titration. Samples al9> »"d 0.13 mg NH,-N/L, standard de-
• through 6 were analyzed by direct ness- viaiions were ±0.038, =0.017, ±0,007,
1 ution, by distillation followed by nes<- »"d -0.003, respectively. In a single lab-

anon, by the phenate method alone, oratory using surface water samples at con-
. by distillation followed bv the phenate ccntrations of 0.10 and 0,13 NH,,N/L,

method. Rcsulls obtained by the panici- recoveries were 96<Tc and 91%, respcc-
paling laboratories are summanzed in Ta- 'My* The results of an intcrlaboratory
bit 4|7;|. study involving 12 laboratories using the
Sample I contained the following addi- ammonia-selective clectrodct on distilled

nonal constituents; 10 mg CIVL, 1.0 mg wal« a"d effluents arc summanzed in Ta-
NO/-N/L, 1.5 mg organic N/L, 10.0 mg blc 4171"'
1'0,'VL, and 5.0 mg silica/L. For »n automated phenate system; in a
Sample 2 contained ihe following con- sinele laboratory using surface water sam-

stiluenis; 200 mg CIVL, I.OmgNCV-lsV pi" « concentrations of 1.41,0.77,0.59,
L, 0.8 mg organic N/L, 5.0 mg PO.'VL, a"d 0.43 mg NH,-N/L, the standard de-
ind I.VO mg silica/L. viation was ±0.005, and at concentrations
Sample 3 contained the following addi- of 0.16 and 1.44 mg NH.-N/L, rccovenes

lional constituents: 400 mg CIVL, 1.0 mg *"« I"' »"d 99%, respectively,
NO,'.N/L, 0.2 mg organic N/L, 0.5 mg ____
PO.'VL, and 30.0 mg silica/L. Ummc_i Socmj (or Tauni mil Mitiiuli. ASTM
Sample 4 contained the following addi- fll°Ĵ m~ I. T«ta,con |n,mm,n, Corp. T«.

nonal constituents: 400 mg CIVL, 0.05 mg rnown. N.Y IOHI
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TAP!,- 417.11 PKEClSlfIS AN'D filAS OF AMMONlA-SCLCCTIVE EUCTKODE

Level
mg//.

004

0.10

OHO

20

100

?!C

Mean
Mum Recovery

r.
Distilled witcr 200
Effluent witcr 100
Diinllcd vti
Effluent wi
Diinllcd wi
Effluent wi
Dlllillcd wi
Effluent wi
Dnlillcil wi
Effluent wit
Dialled wa
Effluent wit

cr ISO
470

r 10!
10!

r 9!
9!

1 91
97

r 97
99

Overall. J',

00!
0.0)
O.Oi
061
0.11
O.JO
:
3
;
_
71
104

Precision

Operator, Sa

0.01
0,00
0,01
001
0.04
0.06
1
:i
_
12
10

i 417 A.) Preliminary Distillation Step
General Discussion below the surface of the receiving acid so-
. , . „ . .i ... L lution. Use an all-borosilicatc.glass anna.he sample ,s uffcred at pH 9.5 with a one | ^
ic buffer to decrease hydrolysis of cy- conslnjc|cd of b|ock „„ or a|um|||um

mules and organic niirogcn compounds. Il .
is distilled into a solution of bone acid , ...
•vhcn ncsslenzanon or titralion is lo be ' '
ised or into H,SO, when the phcnate 3 Reagents
.nethod is used. The ammonia in the dis-
tillate can be determined either colonmcl- «• Ammonia-free water: Prepare by ion-
ically by nesslenzalion or the phenatc cuchange or distillation methods:
ncthod or iiinmcirically with standard I) Ione«hange-Prcpareammonia-free
ri.SO, and a mijed indicator or a pH me- W'atcr by passing distilled water through an
ler The choice beiwcen Ihe colonmciric ion-cKhange column containing a strongly
nd the acidimctnc method depends on the acidic cation-eschangc resin mixed with n
onccniration of ammonia, Ammonia in strongly basic anion-eachange resin. Select

lhc distillate also can be determined by the resins lhai will remove organic compounds
ammonia-selective electrode method, using that interfere with Ihe ammonia dctermi-
04.V II,SO, to trap the distillate, nation. Some anion-eschange resins lend

lo release ammonia. If this occurs, prepare
ammonia-free water with a strongly acidic

2. Apparatus cation-exchange resin. Regenerate the col-
a. Distillation apparatus: Arrange a bo- umn according to the manufacturer's in-

isilicalc glass flask of 800- to 2000.mL struclions, Check ammonia-free water for
capacity attached lo a vertical condenser Ihe possibility of a high blank value.
•i llial the outlet lip may be submerged 2) Distillation-Eliminate traces of am
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monia in disiillcd water by adding O.I mL c.\eutrali:ation agent: Prepare with am-
cone H:SO, to I L distilled water and re- monia-free water.
distilling. Alternatively, treat distilled I) Sodium hydroxide, NaOH, I.V.
water with sufficient bromine or chlorine 2) Sulfaric acid, H,SO,, I.V.
waicr to produce a free halogen residual of / Absorbent solution, plain boric acid:
2 to 5 mg/L and redislill after standing at Dissolve 20 g H,DO, in water and dilute
least I h. Discard Ihe first 100 mL distillate, to I L.
Check redistillcd water for lhc possibility g. Indicating boric acid solution: Sec Sec.
of a high blank, lion 417D.3n and 6,

ll is very difficult to store ammonia-free h, Sulfuric acid, 0.04A'; Dilute 1.0 mL
water In Ihe laboratory without contami- cone H,SO, lo I L.
nation from gaseous ammonia. However,
if storage is necessary, store in a tightly
stoppered glass container to which is added ^ pracea te
about 10 g ion-exchange resin (preferably
a strongly acidic cation-exchange resinl per a fnf,m,im „/ equipment: Add 500
liter ammonia-free water. For use, let resin mL water and 20 mL boralc buffer to a
settle and decant atnmonia-free water. If a distillation flask and adjust pH lo 9.5 with
high blank value is produced, replace the 6iV NSOH solution. Add a few glass beads"
resin or prepare fresh ammonta-frcc water. or _Q^ cnips m_ llsc Ihls mi,,urc ,„

Use ammonia-free distilled water for steam out the distillation apparatus until
preparing all reagents, rinsing, and sample distillate shows no traces of ammonia.
dilution, b. Sample preparation: Use 500 mL de-

b. Borate buffer solution: Add 88 mL chlorinated sample or a portion diluted lo
O.I.V NaOH solution to 500 mL approxi. 500 mL with water, When NH.-N concen-
maielv 0.025.W sodium Iclraboratc iration is less than 100 ug/L, use a sample
(Na.B.O.) solution (9.5 g Na..B,0.. volume of 1000 mL. Remove residual
10 H.O/L) and dilute to 1 L. chlorine by adding, at Ihc time of collet-

c. Sodium hydroxide. 6.V: Dissolve 240 non, dechlonnating agent equivalent lo the
g NaOH in water and dilute to I L. chlorine residual. If necessary, neutralize

d. Dechhrinating agent: L'se I mL of any |0 approximately pH 7 with dilute acid or
of the following reagents to remove I mg/ base, using a pH meter.
L residual chlorine in 500 mL sample. Add 25 mL borate buffer solution and

1) Sodium sulfie: Dissolve 0.9 g Na..SO, adjust to pH 9.5 with 6.V NaOH using a
in water and dilute to I L. Prepare fresh pH meter.
daily. c. Distillation: To minimize comamina.

2) Sodium thiosu/fate: Dissolve 3.5 g lion, leave distillation apparatus assembled
NaiS.Oi'iHjO in water and dilute to I L. after steaming oul and until jusi before
Prepare fresh weekly. stanmg sample distillation. Disconnect

3) Phenylarsine oxide: Dissolve 1.2 g stcaming-oul flask and immediatelj trans.
C,H,AsO in 200 mL 0.3.V NaOH solution, fer sample flask to distillation apparatus.
filter if necessary, and dilute to 1 L with Distil! at a rale of 6 to 10 ml/mm with
water. (CAUTION Toxic—take care to the tip of the delivery tube below the sur-
amid ingestan.) face of acid receiving solution. Collect dis-
4) Sodium arsenite: Dissolve 0.93 g tillate in a 500-mL erlcnmeycr flask

NaAsO, in waler and dilute to I L. (CALI- containing 50 mL plain bone acid solution
TION: Toxic—take care to aroid ingestion.) for nesslcriution method. Use 50 mL in-
Prepare fresh weekly. dicating boric acid solution for titnmetric
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mctliol Distill ammonia into 50 mL0.04.V When Ihe phcnalc method is used for
H:SO, for the phcnalc method and for the determining NH,-N, neutralize distillate
ammonia-selective electrode method Col- with l.V NaOH solution.
led at least 200 mL distillate. Lower col- d. Ammonia determination: Determine
lectcd distillate free of contact with delivery' ammonia by the ncsslerization method (Ii),
tube and continue distillation during the the phenate method (C), the litrimctnc
last minute or two to cleanse condenser and method (D) or the ammonia-selective dec-
delivery tube, Dilute to 500 mL with water trode method (E).

B. Nesslerization Method (Direct and Following Distillation),

l. Genfcnal Discussion able sensitivity m the w-avclengih rej
Use direcWlcnzation only for pun- frorn *°° lo ni ""'

ficd dnnkmg \ters, natural water, and Pa|h 1S av«llablc' * lienl path/ 5 cm
highly punfied wa\cwater effluents, all of «lcndi measurements into it/nitrogen
which should be lo\in color and have concentration range of 5 lo«) ug/L. The
NH.-N concentrations Jwecdtng 20 ug/L. rcddi*" »'<« ""« lyM of ammonia
Apply the direct nesslcriz\on mclhod to nitrogen levels approacpTng 10 mg/L may
:lomestic wasiewatcrs only v\cn errors of be measured in the /avelength region of

lo : mg/L are acceptable^Use this 45° I" 500 nm A/udicious selection of
thod only after it has been established "'shi Paih a"d wa/lcngth thus permits the

.,1 it yield's results comparable tiXlhose photometric dutrminanon of ammonia ni-
obtained after disiillanon. Check valJilHy m(en concc/trations over a considerable
of direct ncsslcnzation mcasuremenrV. ™'EC
pcnodically, \ Dcrurtures from Beer's law may be ev

Prelrcatmcnt before direct nesslcn/Jtirin iSejurwhen photometers equipped with
with zinc sulfalc and alkali precipitates cal- WaX^and color filters arc used. For this
cmm, iron, magnesium, and sulfide, which /leason̂ wepare the calibration curve under I
form turbidilv when treated with ncssles/ condilionSxdcnlical with those adopted for
reagent. The floe also removes suspended Ihc samples:
matter and sometimes colored matter/Ad. A carefully prepared nessler reagent may
dition of EDTA or Rochellc salt solution respond under optimum conditions to as
inhibits precipitation of rcsiduarcalcium little as I ugNH.-NVOmL Indirectness-
nnd magnesium ions in lhc proftncc of the leniation, this rcprescuis 20 ug/L. How
alkaline nessler reagent, H/iwcvcr, use of ever, rcproducibility bcW^ 100 ug/L may
EDTA demands an extra;rmouni of nessler be erratic.
reagent lo insure a suffjulcnl nessler reagent
excess for reaction with the ammonia.
The graduated/yellow to brown color. 2' APPa'

produced by lb< nesslcr-ammonia reaction a. Colorimetric equipment: Onê oJ Ihe
ibsorb stroojiy over a wide wavelength following is required:
range Thf yellow color characteristic of 1) Spectrophotometer, for use at 40Q
low aminonia nitrogen concentration (0.4 500 nm and providing a light path of I e
o 5 Mg/L) can be measured with accept- or longer.

RR300976



INORGANIC NONMETALS (400)

Ammonia Mnrofen Simple 4. sludge or sediment sam/les: Rapidly
in Simple Volume WCJsh ,„ w||hj|) - |rc an j/f,oum 0|- wc,
"**________m sample, equivalent to app/oximaitly I -

dry weight, in a weighing/ottle or crucible.
Wash sample into a 5(ymL kjeldahl flask
with water and diluic/o 250 mL, Proceed
« in ° 4a but add /piece of paraffin wax
10 distillation (la.sk/nd collect only 100 mL

2. Apparatus \ distillate.
Distillation apparatus\Scc Section c- Tilr>IC »/monia in distillate with

417A.2a and 4. \ standird O.OJft' H.SO, titranl until mdi-
. cator turns/pale lavender.

3' Rea9enls \ _. Wan/Carry a blank through all step;.
Use ammonia-free water in makruE all of the Drticcdure and apply Ihc necessary

reagcnis and dilutions, \ corre/on lo the results.
a, Mixed indicator solution: Dissolve 20

mg methyl red indicator in 100 mL <
ethyl or isopropyl alcohol. Dissolve 100 mg ^Calculation
mcthylcnc blue in 50 mL 95% ethyl or .
isopropyl alcohol. Combine solutions. Prc/ a. \iquid samples:
pare monthly.

4. Indicating bo'ic acid solution: Dittfi-e \ _ i.< - ai t :io
20 g H,BO, in ammonia-free disnlled mt \'' ' ° mL sample
water, add 10 mL mixed indicator s/iution,
and dilute to 1 L. Prepare monijfly. b, Sludge or\diment samples:

c. Standard sulfuric acid titr/nt, 0.02.V:
Prepare and standardize as deeded in Al- .̂.j A. \ i.< - fli
kalinity, Section 403.3c. Em greatest ac- mE' ''' 6 y an. »i iimple
curacy, standardize in/am against an
amount of Na;CO, Ibol has been mcor- where:
poralcd in the indicating boric acid solution .< • mlumc of II. SO, fouled for umple.
to reproduce the a^lual condilions of sam- i"L.,
pic titration; I.OOmL K 280 ugN. 5s1 volume ofIl,-S0,iiifaiei^or blank, ml

4. Procefluia
o. Proceed « described in Section 4I7A 6 Precision ana Accura

using indicating bone acid solution as nb-
sorbcn/for the distillule. Sec Section 417.4 and Table 4|7

^ 417 E.. •'Ammonia-Selective Electrode Method
1. General Discussion membrane to separate the sample solution

from an electrode internal solution of am.
a. Principle: The ammonia-selective elec- monium chloride. Dissolved ammonia

trodc uses a hydrophobic gas-permeable (NHh>1l and NH,') is convened to NHi,H,
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NITROGEN (AMMONiAl/Ammonia-Soic-divc- Elocirooe Meino'J 365

by raising pH lo above 11 with n strong 3. Reagents
base. NH,IMI diffuses through the mem- , „ .
brane and changes the internal solution pit «• ̂ monw./w *atcr: Sec Section
that is sensed by a pH electrode. The fixed 4''Â' UC/°J ""j""̂  '^T **
level of chloride in Ihe internal soluuon is * ̂'""l̂T '°'i,; ̂'""J" ̂
sensed by a chloride ion-selective electrode 8 N.a™ "!8M mL wa'"' Cco1 »"d dll"'e
th.t serves as the reference elecirode. Po- '° l°°0 "iL with water.
tentiometnc measurements are made with . c' S"*k ™™"iUm M<"i<1' salum:
a pH meter having an expanded millivolt See Section 4 7B.3rf.
scale or with a specific ion meter. A S!and,a"1 am™"""" M°"<>< "'«•

b. Scope and application: This method is '"""'' 5cc ^ b*iow'
applicable 10 Ihe measurement of 0,03 to . _
1400 mg NH.-N/L in potable and surface ' nmeaute
waters and domestic and industrial wastes. a. Preparation of standards: Prepare a
High concentrations of dissolved ions afl'ect scries of standard solutions covering the
Ihc measurement, but color and turbidity concentrations of 1000. 100, 10, I, and O.I
do not. Sample distillation is unnecessary, nip NH,-N/L by making decimal dilutions
Use slandard solutions and samples that of Mock N'H.CI solution with water.
have the same temperature and contain ft Electrometer calibration: Place 100
about the same total level of dissolved spc- mL of each standard solution in a 1 SO-mL
cics. The ammonia-selective electrode re- beaker. Immerse electrode in slandard of
sponds slowly below I mg NH.-N/L'! lowest concentration and mix with a mag-
hence, use longer times of electrode im- netic stirrer. Do not stir so rapidly that air
mersion (5 to 10 min) lo obtain stable lead- bubbles arc sucked into Ihe solution be-
ijs. •• cause they will become trapped on ihc dec-
c. Interference: Amines j re a1 POM live in- trodc membrane. Maintain the same

lerfcrcncc. Mercury and silver interfere by stirring rate and a temperature of aboui
complcxing with ammonia 25'C throughout calibration and testing
d Sample preservation: Do u'ol use HcCI. procedures. Add a sufficient volume of IO.V

as a sample preserving Refrigerate at 4'C NaOH solulicnll mL usually is sufficient)
for samples to be an<lv7c.4j*itilun 24 h. to raise pH above II. Keep electrode in
Preserve samples high inorganic and m- solution until a stable millivolt reading is
trogenous mailer, and any other samples obtained CAUTION Check electrode sen.
for a prolonged period, by lowcnng pH to sing clement performance according lo
2 or less with cone li;SO, manufacturer1', instructions to make sure

>" that ck-clrodc i.sopcraiing properly. Do not
: add NaOH .solution before immersing dec,

2 Apparatus (Me. because ammonia may be lost from
o. Electrometer: A pll meter with ex. "baslc solution. Repeal procedure with re-

panded millivolt scale capable of 0 I mV ™inmg siandards, proceeding from lowest
resolution between -700 mV and -700 lo hlEllcsl concentration. Wan for at least
mV or a specific ion meter. 5 mm Ms"e recording millivolts for stand-

b. Ammoniii-seltctm electrode' a[dsand swnplescontaining s I mg NH,-
c. Magnetic stirrer, Ihermall) insulated, N"-

with TFE-coatcd stirring bar. '• Prffralion of standard cune: Using
___ scmilogarilhmic graph paper, ploi ammo-
•Onan Mixin fli.ioor 95-1!, Ell. Wo.ni ioo:.j. Drtk. nia concentration in milligrams NH,-N per
mm Moiii )9]o). or qji.ntm liter on the log axis vs. pomttahnTnilli-

AR300978



3813 INORGANIC NONMETALS |400|

veils on tin: linear axis starting with the Read NH,-N concentration from slandard
lowest concentration al the bottom of the curve.
scale. If the electrode is functioning prop- 3 Calculation
erly a tenfold c. ,iijr of NH.-N concen-
tration produces L potential change of 59 r 101 - n
mV m|NII,.N/L-^x«x [-——-j

d. Calibration of specific ion meter: Refer
to manufacturer's instructions and proceed "here:
„.. : n i j (. A *> dilution ficior,
"'" S4aan(16' «-eoneen,r,t,onof NH..N/L mj/L,

e. Measurement of samples: Dilute if ncc- r,om cihbriiion curve, ind
essary to bring NHj-N concenlration lo C« volume of idded lO.VNiOII in e«eoi
within calibration curve range. Place 100 of' mL- mL
mL sample in 150-mL beaker and follow
procedure in ' 46 above. Record volume 6. Precision and Accuracy
of IO.V NaOH added in excess of I mL, See Section 417.4.

417 F. Ammonia-Selective Electrode Method
Using Known Addition

mai Discussion 3, Reagonis
a. Prinvbki When a linear relationship Usc reagcRis arfcificd in Section 4I7E.3.

exists belweenSmcentralion and response, Add MnMa ammonium chlondc so-
known addition is Jhovenient for measur- lul1011 apw°»imalel) 10 limes as conccn-
mg occasional samplcsSecausc no calibrn- iraied i/samplcs being measured.
lion is needed. Bccausc^an accurate ofcod
mcasuremenl require., ihat thVrfoncentra. /
lion approximately double as aSqull of /». Dilute 1000 mg,'L stock solution to
the addition, sample concentration mu\bc/ make a standard solution about 10 times
known within »factor of three. Total o3n\ «concentrated as the sample concentrate,
cemration of ammonia can be mea>afei in\.4- Add ' mL '0-v N»OH lo each 100
Ihe absence of complexing agen/Sown to nXsample and immediatelv immerse elec-
0,8 mg Nil ,N/L or in the Zencc of a l™̂ ''" «"«*"E a d̂ «' measure-
large excess (50,o 100 l,r*si of complex- ™nt, le\e electrode ,n 100 mL.of sample
ing agent, Known addZ is a convenient "lul'on-
checkontheresultXctmeasurement.

b. See Sccuon/I7E.I for furiher d,s- sampl( T n o r o u E h r and immcdia,c|y
cussion, / rK(ltt new _v fcadn

2. Apparatus 5. Calculation
apparatus specified in Section a. &£ -• E, - E,.

rf7E,2. b. From Table 4I7:IV find the conccn-
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406 INORGANIC NONMETALS (400)

water; 1.00 mL = 50.0 fig N. Prepare complete calibration curves after preparing
" djiily. new reagents, /'

(Standard nitrite solution: Dilute 10,00 d. Color standards for visual comparison:
mL\termediate NO," solution lo 1000 Prepare a suitable scries of visual color
mL with water; 1.00 mL « 0.500 jig N. standards in nessler lubes by adding the
Prepare rnjly. following volumes of standard NO,' so-

\ lution and diluting to 50 mL with water:4. Procedure\ 0| M> 02| 04[ 07| U0[ M| 17> 20| ,rd
_ Removal ofHubidiiy: If sample con- 2,5 mL, corresponding, respectively, lo 0,

tains impended jolitk filler through a 1.0,2.0, 4.0,7,0, ,10, 14, 17,20, and 25 us
0,45-um pore diim membrane filler. NO,'-N/L. Develop color u described in

ft Color development: ToxJO.O mL clear 114ft Compare' samples to visual standards
sample neutralized to pH 7, o>(p > portion in matchcjrnesslcr tubes between 10 and
diluted to 50,0 mL, add I mL sulFinilamide 120 min after adding NED dihydrochloridc
solution, Lei reagent react for 2 I0\8 min. reagent'. Select the concentration where Ihe
Add 1.0 mL NED dihydrochloride\olu- sample tube color mutches Ihe slandard
lion and mix immediately. Let siand\j| tub'e color.
least 10 min but not more than 2 h. \/

c. Photometric measurement: Measurc/\ • Calculallon
absorbance al 543 nm. As a guide use I
following light paths for the indicated m|'NO,'-N/L
NO.-.N concentrations: / \̂  ,., N.,,-.N(in „ mLfl̂ ,0|umc)

LI|hlP«lh / \ ml-umple
Unjth /0.--N \

M/L 6, Bibliography,
I) RlDEB. n F i M 0 Mf.uos |9<6 Colonmeinc
6 dcierminiuon of nhntn. M. F.ng. Ctitm.,
2 Anil, Ed. 11,96. \

DAINU. H Ii A R FoLK/Mtr^ I9SI. The dcter-
Run parallel/checks frequently against pol̂ n0 p" ̂ "iw'"Colonmerne'DMemini-
NO,' standards, preferably in the conccn- ,|0n of Non'meuli lnierwiene\Publiihen,
traiion/ange of the sample, Redelcrmine New York, N Y.

420 NITROGEN (ORGANIC)'

1. Selection ol Method macro-kjeldahl method is applicable for
samples containing either low or high con-

The major factor that influences the se- ccnlralions of organic nitrogen but requires
leclion of a macro- or semi-micrc-kjeldahl a relatively large sample volume for low
method to determine organic nitrogen is concentrations. In the scmi-micro-kjeldahl
Ihc concentration of organic nilrogen. The method, which is «pplicablc lo samples

containing high concentrations of organic
___ nilrogen, the sample volume should be cho.
'Appmxi ̂  Sundiiii Mnhodi Co-miiiM, 1915 sen to contain organic plus ammonia ni-
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NITROGEN (ORGANIC) 407

trogcn (kjeldahl nitrogen) in the range of Large amounts of salt or solids also may
0.2 lo 2 mg. cause bumping during distillation. If this
„ „. I0 , occutj, add more dilution water lo the sam-
2. Storage ol Samples pies after diges.ion,

The most reliable results are obtained on c. Organic matter: During digestion,
fresh samples. If in immediate analysis is H,SO, oxidizes organic matter to CO, and
not possible, preserve samples by acidifying H,0. If a large nmount of organic matter
to pH 1.5 to 2.0 with concentrated H,SO. j, prHenli „ |arge amoun, of acid ̂ \\ be
and storing at 4'C. Do not use HgCI, be- consumed, the ratio of salt to acid will
cause it will interfere with ammonia re- increase, and Ihc digestion temperature will
""""'• Increase, If enough organic matter is pres-
3, Interferences ""'lhe "mperature will rise above 40tTC,

resulting in pyrolylic loss of nitrogen, To
a, Hitrate: During digestion, nitraie in KnM ,hiSi add ,„ ,he di ,,„„ flask 10

excess of 10 mg/L can oxidize a portion mL ronc „ Soy3 CQD ^ mos| or.
of Ihe ammonia released from the digested ic sub!ulnKSi 3 g COD cqua|s about ,
organic nitrogen, producing N,0 and re- |c mallcr) M{em{tiy add 50 mL
suhmg in a negative interference. When more of digcslion rugcm/f, COD. Addi-
sufficient organic matter ,n a low state of ,.„„,, ̂  Mrosidc.^iunl lhiosul.
oxtdauon is present, nitrate can be reduced fl|e ^ M w k |hc
to ammonia, resulting in a positive inter- ,,.„,„,„ „ h'. h Bccausc ru '
ference. The conditions under which s,g- ^̂  ^ of%mmonia „„«, |hl! „'.
mficam mterferences occur are not well b|
defined and there is no proven way to dim- ° ' '
inate Ihe interference in conjunction with 4, use of a Catalyst
the methods described herein. ... , . . . . . . . .

ft Inorganic salts and solids: The ncid A'""JUG|1 " Ê """!' " d«'rable to
and salt content of the digestion reagent is av°'dusl"E ™"^ tous« of »s'OXICI1>;
intended lo produce a digestion tempera- a"d lhe Problems »SSO(:ialcd Wlth dlsP°"
lure of about 360 to 37Q-C. If the sample of reslduu> m"ĉ  1S lhc calal>'sl of
contains a very large quantity of salt or cl'oi«' °^ selcm'um is«cirrellvc u m"'
inorganic solids that dissolve during diges. cur>. b«< ̂ miam is highly toxic and there
lion, Ihe temperature may rise above 40Q-C, "' P°tcmial imerfcrcnces associated with
at which point pyrolylic loss of nilrogen ils "*• DiEKlion of some MmPlcs ™V *
begins to occur. To prevent an excessive C°̂ M °' "early complete without the
digestion temperature, add more H,SO. to u« of a Mu|X51 or wilh llle u« °r a lcss
maintain the acid-salt balance. Not all salts ""i' ««ly«i '"^ « c°ff"- If "pper is
cause precisely the same temperature rise, substituted for mercury, «dd 10 mL of a
but adding of I mL H.SOyg salt in the wl"'!"" containing 25,115 g CuSO/L to
sample gives reasonable results. Add the ««h macro-kjeldahl digesiion flask wilh 50
extra icld and the digesiion reagent lo both mL digestion reagent from which the HgO
sample and reagent blank. Too much icid Iw been omitted, Use 2 mL of CuSO, so.
will lower ihc digesiion temperature below luiion for Ihe semi-micro method. If the
3WC md result in incomplete digesiion mercury catalyst is omitted, report this de-
and recovery. If necessary, idd more so-' vinion and indicate, if possible, Ihe per-
dium hydroxide.sodium Ihiosulfale before cenlage recovery relative to Ihc results for
Ihe final distillation step lo neutralize the similar samples analyzed using Ihe mercury
excess acid, catalyst,
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420 A. Macro-Kjeldahl Method

1 . General Discussion adjusted so that 250 mL water at an initial
The kjcldahl method determines nitro- ""iperaiure of 25'C can be heated to a

gen in the trincgative slate. It fails to ao rol"n* M '" approximately 5 min. For
count for nitrogen in Ihc form of azide, '"<in8, preheat healers for 10 min if gas
azine, azo, hydrazone, nitrate, nitrite, ni- °r 30,raln lf elMlric' A nealm8 dcvi" m«"'
irile, nitro, nitroso, oxime, and semi-car- '"S lhls »P«"n»<'°n should provide the
bazone. If ammonia nilrogen is not Mperalure range of 365 to 370'C for ef-
removed in Ihe initial phase (J 46 below) '«»« digestion,
of the procedure, Ihe term "kjeldahl nitro. ..b..D.a"H<"an """«""•• s« s«'i<">
gen" is applied to Ihe result. Should kjel- 417Al"1'
dahl nitrogen and ammonia nilrogen be . ̂ '̂̂ fô mmonia determination:
determined individually, "organic nitro-

.
S«l Sections 417B.2, 417C.2, 417D.2, or
' "gen" can be obtained by difference.

u. Principle: In Ihe presence of H,SO,, 3
potassium sulfate (K,SO,), and mercuric
sulfate (HgSO.) caulysi, amino nilrogen of PrePare «" '"B""5 and dilutions in am-
many organic materials is convened to am- ""Onia-rree water.
monium .ulfate ((NĤ SO,], Free ,mmo- A".of to« reagents li>t«i f« 'I" deter-
nia ,nd ammoniumlro en also are ̂T̂ ™̂̂ ™™
convened ,o (NH,,,SO.. During sample ̂SŜ  '"'"'
digestion,, a mercury' ammonium complex ^ ^ j _ ,
n formed and .hen decomposed by iodtum red ^ ^_ ^ . M L 6
lliiosulfale (Na|S,0,). After decomposition H SQ
the ammonia is distilled from an alkaline \ 'fl, „„.„„ , Disso|ye ,34
medium »nd absorbed m bone or sul unc K so ,„ 650 mL wa|er ̂  200 ml_ ̂
acid. The ammonia is determined colon- H SO)| Addi whh sljrring| 25 mL mercurtc
metrically or by tltratjon with . standard Ju|f||e solu|jon Di|ule „,,. ̂^^ w,
mm"al acld' , lution to I L wilh water. Keep at a tern-

ft Stltaion of ammonia measurement ,„„„,„ clme ,„ 2rjC to prevent
method: The sensitivity of colorimciric crystallization
methods makes them particularly useful for 6 Mlum Hydroxide-sodium thiosulfate
determining organic nilrogen levels below ,tgglnl. Kiiahe 500 g NaOH and 25 g
5 mg/L, The titrimclric and selective dec- Na,S,0|,5H|0 in water and dilute to I L,
irtxle methods of measuring ammonia in d, Sorate buffer solution: See Section
Ihc distillate are suitable for determining a 4I7A.36.
wide range of organic nitrogen conccnlra- ,, Sodium hydroxide, NaOH, 6,V.
(ions.

A, Procedure
Z, Apparatus ft Selection of sample volume and sample

a. Digestion apparatus,' Kjeldihl flasks preparation: Place a measured volume of
wilh a total capacity of 800 mL yield the umple in an BOO-mL kjeldahl flask. Select
best results. Digest over a healing device sample size from the following tabulation:
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.——————————————————— After digestion, let flask and contents cool,
Otiimc Nnrojcn dilute lo 300 mL with water, and mix. Tilt

in Simple Simple Si« flask and carefully add 50 mL hydroxide-
____mt/L________mL thiosulfate reagent to form an alkaline layer

„_, JQQ at flask bottom, Connect flask lo steamed-
l .10 2)o oul distillation apparatus and shake flask
10.20 loo lo insure complete mixing. A black precip-
20-10 so.O itaie, HgS, will form, and the pH should
M-IOO 25.0 exceed 11,0.

————————————————— d. Distillation: Distill and collect 200 mL
distillate below surface of 50 mL absorbent

Ifnecessary, dilute sample lo 300 mL, neu- solution, Use plain boric acid solution
tralize lo pH 7, and dcchlorinate as de- when immonia is to be determined by ness-
scribed in Section 4I7A.46. Icriz-lion and use indicating boric acid for

ft Ammonia removal: Add 25 mL boralc a litrimetric finish. Use 50 mL 0.04.V
buffer and then 6.V NaOH until pH 9,5 is H,SO, solution for collecting distillaic for
reached. Add a few glass beads or boiling manual phenate, nesslerization, or dec-
chips and boil on" JOOmL, If desired, disiill trode methods, Extend lip of condenser
this fraction and determine ammonia ni- '.veil below level of absorbent solution and
irogen. Alternately, If ammonia has been do not let temperature in condenser rise
determined by the distillation method, use above 29"C. Lower collected distillate free
residue in distilling flask for organic nitro- of contact wilh delivery tube and continue
gen determination. distillation during last I or 2 min to cleanse
For sludge and sediment samples, weigh condenser,

wet sample in a crucible or weighing bottle, i. Final ammonia measurement: Use the
transfer contents to a kjeldahl flask, and nesslerization (4I7B), manual phcnalc
determine kjeldahl nitrogen. Follow a sim- (417C), litralion (417D), or ammonia-se-
ilar procedure for ammonia nitrogen and lective electrode (4I7E) method.
organic nilrogen determined by difference. / Blank; Carry a reagent blank through
Determinations of organic and kjeldahl ni- all steps of the procedure and apply nee-
irogen on dried sludge and sediment sam- cssary corrections to ihe results.
pics are not accurate because drying results
in loss of ammonium salts. Measure dry 5' Calcu|a"on
weight of sample on a separate portion, ace Section 417B.5, 4I7C.5, 4I7D.5, or

c. Digestion' Cool ind add carefully 50 4I7E.5,
mL digesiion reagent (or substitute 10 mL ,
cone H.SO,, 6.7 g K.SO,, and 1,25 mL 6' Pteaston *M *«""><*
HgSO, solution) lo distillation flask. Add Three synthetic samples conlaining var-
a few glass beads and, after mixing, heat ious organic nitrogen concentrations and
under > hood or with suitable ejection other constituents were analyzed by three
equipment to remove icid fumes. Boil procedural modifications of ihc macrc-kjcl-
briskly until ihe volume is greatly reduced dahl method: kjeldahl-nessler finish, kjcl-
(to about 25 to SO mL) ind copious while dahl-iiirimetric finish, and calculation of
fumes ire observed (fumes miy be dark for the difference between kjeldahl nilrogen
samples high in organic matter), Then con- ind ammonia nitrogen, both determined by
linue to digat for'an additional 30 min. i nailer finish. The results obtained by
As digesiion continues, colored or turbid participating laboratories ire summarized
samples will turn clear or slnw-colored. in Table 420:1.
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TABU 410:1. PRECISION AND ACCURACV DATA FoK ORGANIC NlTROfltN, MACHO'KJELDAIIL
PROCEDURE

Relative Stindird Devunon

Simple

1

j

)

No of
Ubori-
tohn

it,
W
1!

26
)l
16

26
30
III

Orjinlc
Nitrogen
Concen-
tration
M/L

200
iOO
200

100
800
800

ISOO
IJOO
liOO

Relative Error

Ctlculllion of

Nailer
Finlih

<T,

94.1
_.
-

H.I
_
-

O.I
_
-

Titri-
meinc
FjnUh
%
_
IM.4
-
_
44.1
-

„
14.7
-

Taul Kjcldihl
N Minui
NH,-N
%
_
_
60

_,
—
)J.6

_,
_,
4!,9

Nailer
Finuli
%

JJ.O
_.
-

IJ.5
—
-

9.3
—
-

Titri.
mcmc
Finnh
„
_.
70,0
_

_,
3.7
—

_.
J26
—

Ctleulinon of
Toul Kjcldihl

N Minui
NH,-N
Ii
_
n
70.0

_,
—
1.1

_
-.
4.0

No data on lhe precision of Ihc macro- fitEt-rs, E.B. I90S, The deictminiuon oforiwiic
kjeldahl-phenate method are available. "itroien in uwi|c by the Kjeldihl pnxcu.
Sample I contained the following addi- '• '"A" Oa- ('"PP1')l:!!! .

lional constituents: 400 mg CIVL, 1.50 mg M"««' E'W' * EhC w*=«"f™ Ti.ri.ion j
NH.-N/L, 1,0 mg NO.--N/L, 0.5 mg ofammoniimthepr«n«ofbone,e,d./,rf.
n/-. i- ,t j •»/%« rU ,i £1*8- Chtm.> An»l, Ed, !;396.PO,1 /L, and 30.0 mg SiO,/L, WAONER| £ c |9W Tj,r,,|0n of ,„_„„,, jn |1|c

Sample 2 contained Ihe following addi- pta,neeofbone«id.//r<(.f/if. arm.. Anil.
lional constituents: 200 mg CIVL, 0.8 mg r-4. p.;77i
NH|-N/L, 1.0 mg NO|--N/L, 5.0 mg MCKENZIC, H.A. * U.S. WAUACE. I9iv The
PO.'VL, and 15,0 mg SiO,/L. Kjeldihl dnemiiniiion ofniiroicn: A cmiul
Sample 3 contained (he following iddi- nudy of dijotion conditioni, Ami. J. Chim.

lional constituents: 10 mg CIVL, 0.2 mg 7:55-
NHrN/L, 1.0 mg NO,'.N/L, 10.0 mg MOKCAK, O.B., J.D. LACKEY * F.w.Oitcnui.
PO.'VI, and 5.0 mg SiO,/L, "i7- Q«"«i«"v« deiermimuon of orjinu

niirogcn in KIIGF, Kwige. ind mduitnil
7. Bibliography wutci. Anal. Cbm 29.BJJ.
l-EtOAHL, I. 111). A r,cw meihod for the He- Boi-TZ. D.F., ed. 1971, Colonmetnc Dcicnnmi.

lerminilion of nitrogen in nt|inic mititr, Z. lion of Nonmeuli Intcrxienct Publnhen,
Anal. Clam. 22:364. New York, N.Y.
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NITROGEN, NITRATE-NITRITE

Method 353.2 (Colorimotric, Automated, Cadmium Reduction)

STORET NO. Total 00630

I, Scope and Application
1.1 This method pertains to the determination of nitrite singly, or nitrite, and nitrate

combined in surface and saline waters, and domestic and industrial wastes, The
applicable range of this method is 0,05 to 10.0 mg/1 nitrate-nitrite nitrogen. The range
may be extended with sample dilution.

2, Summary of Method
2,1 A filtered sample is passed through a column containing granulated copper-cadmium to

reduce nitrate to nitrite, The nitrite (that originally present plus reduced nitrate) is
determined by diazotizing with sulfanilamide and coupling with NXI-naphthyi}-
ethylenediamine dihydrochloride to form a highly colored azo dye which is measured
colorimctrically, Separate, rather than combined nitrate-nitrite, values are readily
obtained by carrying out the procedure first wilh, and then without, the Cu-Cd reduction
step,

3. Sample Handling and Preservation
3,1 Analysis should be made as soon as possible. If analysis can be made within 24 hours, the

sample should be preserved by refrigeration at 4'C, When samples must be stored for
more than 24 hours, they should be preserved with sulfuric acid (2 ml cone, HjSO, per
liter) and refrigeration.
Caution; Samples for reduction column must not be preserved with mercuric chloride.

4. Interferences
4.1 Build up of suspended matter in the reduction column will restrict sample flow. Since

nitrate-nitrogen is found in a soluble state, the sample may be pre-fillered.
4,2 Low results might be obtained for samples that contain high concentrations of iron,

copper or other metals, EDTA is added to the samples to eliminate this interlcrence.
4,3 Samples that contain large concentrations of oil and grease will coat the surface of the

cadmium. This interference is eliminated by prc-cxtracting the sample with an organic
solvent.

5, Apparatus
5.1 Technicon AutoAnalyzer (AAI or AA1I) consisting of the following components;

5.1.1 Sampler,
5,1.2 Manifold (AAI) or analytical cartridge (AAII).
5,1,3 Proportioning Pump
5,1,4 Colorimeter equipped with a 15 mm or 50 mm tubular flow cell and 540 nm filters,
5.1,5 Recorder.

Approved for NPDES and SDWA
Issued 1971
Editori.il revision 1974 and 1978
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5.1.6 Digital pn.ilcr fur AAll (Oplion.il)
Reagents
6.1 Granulated cadmium 40-60 mesh (U M Labnr-iinrics. Inc . 500 l:..vcc IIKd. l-linslV M,

NY l0523,C.ii 2001 Cadmium, Coarse I'mvdcr)
6.2 Copper-cadmium The cadmium granules (new or used) urc cleaned w i l l i d i l u t e MCI

(6.7) and coppcrizud with 2% solution of copper stilfalc (6,8) in lhc followinn nunncr
6.2.1 Wash the cadmium with HCI (6.7) and rinse with distilled water The color of Ihc

cadmium so trcaicd should be silver.
6.2.2 Swirl 10 s cadmium in 100 ml porltoiii of l?a solution of copper sulfalc (d 8) for

five minuter, or until blue color partially fades, decani and repeat wuh fresh copper
sulfalc until a brown colloidal precipitate forms.

6.2,3 Wash the cadmium-copper with distilled water (at least 10 lime;) lo remove; all the
prccipiiatcd copper. The color of the cadmium so treated should lie l)l,wi.

6.3 Preparation of reduction column AAI: The reduction column is an 8 by 50 mm i;l.is\ lub;
wilh lhe ends reduced in diameter lo pcrmii insertion into the system Copper.tMilmium
granules (6.2) are placed in the column between glass wool plugs The packed reduction
column is placed in an up-flow 20* incline to minimize channeling. See Figure I

6.4 Preparation of reduction column AAll: The reduction column is a L'-shapc.l. J.' cm
length, 2 mm I.D. glass lube (Note 1). Till the reduction column with distilled u.ilcr to
prevcnl enirapmem of air bubbles during lhc I'lllniB operations. Transfer the copper.
cadmium granules (6.2) to the reduction column and place a glass wool phis :i; c.icli end
To prevent entrapment of air bubbles in the reduction column be sure thai all pump :u!.'̂
are filled with reagents before putlmg the column into lhe analytical intern
NOTE I; A 0.081 I.D. pump lube (purplc)c.in be used m place of the 2 mm (IwM'.n

6.5 Distilled water: Because of possible contamination, Ihn should tie prepared b;, pass,i|:<
through an ion exchange column comprised of a miMurc of both slroiijly acidic-cation
and strongly basic-anion exchange resins The regeneration of lhc ion exchange column,
should be carried out according lo lhe manufacturer's instructions

6.6 Color reajeni; To approximately 800 ml of distilled waitr, add, while tnrruii;, 100 ml
cone, phosphoric acid, 40 g sulfanilamidc, and 2 f, N - l - naphthyleiliylcneilumwe
dihydrochlondc Stir until dissolved and dilute lo I liter. Store mbrownbolilc and Keep
in the dark when not in use, This solution is stable for several month!.

6.7 Dilute hydrochloric ncid, 6N: Dilute 50 ml of cone, IICI to 100 ml with dulillcd water.
6.8 Copper sulfaic solution, 2%: Dissolve 20 g of CuSO,'5ll|Q in 500ml tif distilled water

and dilute lo I liter.
6.9 Wash solution: Use distilled water for unpre5tr<ed samples. F:or lamplo prcscrveil with

H|SO,, use 2 ml H,SO, per liter ofwash water.
6.10 Ammonium chloride-EDTA solution: Dniolvc H5 g of reagent Rnulc Ainniniiiuiii

chloride and 0,1 g of disodium elhylenediamine leuacetalc in 900 ml of distilled water.
Adjust the pM lo 8.5 wilh cone, nmmontum hydroxide and dilute lo I liter Add \/l ml
Drij.JJ (available from Technicon Corporation)
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INDENTATIONS FOR
SUPPORTING CATALYST CLASS WOOL

Cd-TURNINGS

TILT COLUMN TO 20° POSTION

FIGURE 1. COPPER CADMIUM REDUCTION COLUMN
|1 1/2 ACTUAL SIZE)
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6.11. Stock nitrate solution: Dissolve 7.218 c KNO, and dilute lo 1 liter in asolumcmc flask
with distilled walcr. Preserve with 2 ml of chloroform per liter. Solution is stable for ft
months. I ml = I.OmgNOj-N.

6.12 Slock nitrite solution: Dissolve 6.072 g KNO- in 500ml of distilled walcr and dilute to 1
liter in a volumetric flask. Preserve with 2 ml of chloroform and keep under refrigeration
1.0 ml = I.OmgNO,-N.

6.13 Slandard nitrate solution: Dilute 10.0 ml of stock nitrate solution (6.11) lo 1000 ml.
1,0 ml = 0.01 mgNOj-N. Preserve with 2 ml of chloroform per liter. Solution is stable
for 6 months.

6.14 Standard nitrite solution: Dilute 10.0 ml ofsiock nitrite (6,12) solution to 1000 ml.
1,0ml = 0,01 mgNCyN, Solution is unstable; prepare as required,

6,15 Using standard nitrate solution (6.13), prepare lhe following standards in 100.0 ml
volumetric flasks, At l:nst one nitrite standard should be compared to a nitrate standard
at the same concentration to verify the efficiency of the reduction column.

Cone., meNOrN or NQrN/l ml Slandard Solution/100 ml

0,0 0
0.05 0.5
0.10 1.0
0.20 2.0
0.50 5.0
1,00 10.0
2.00 20.0
4,00 40,0
6.00 60,0

NOTE 2; When the samples to be analyzed are saline waters, Substitute Ocean Water
(SOW) should be used for preparing the standards; otherwise, distilled water is used. A
tabulation of SOW composition follows;

NaCI - 24.53 g/l MgCI, - 5.20 g/l Na,SO, - 4,09 g/1
CaCI, - 1,16 g/l KG - 0.70 g/l NaHCO, - 0.20 g/l
KBr - 0,10 g/l HjBOj - 0,03 g/l SrCI, - 0,03 g/1
NaF - 0,003 g/1

Procedure
7,1 If the pH of the sample is below 5 or above 9, adjust to between 5 and 9 wilh either cone,

HClorconc,NH,OH,
7,2 Set up (he manifold as shown in Figure 2 (AAI) or Figure 3 (AAll). Note that rcductant

column should be in 20' incline position (AAI). Care should be taken not to introduce air
into reduction column on the AAII.

7.3 Allow both colorimeter and recorder to warm up for 30 minutes, Obtain a stable baseline
wilh all reagents, feeding distilled water through the sample line,
NOTE 3: Condition column by running I mg/1 standard for 10 minutes if a new
reduction column is being used, Subsequently wash (he column with reagents for 20
minutes, AR300989
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7.4 Place appropriate nitrate and/or nitrile standards in sampler in order of decreasing
concentration of nitrogen. Complete loading of sampler tray with unknown samples.

7.5 For the AAI system, sample at a rate of 30/hr, 1:1, For lhc AAll, use a Wlir, 4:1 cam
and a common wash.

7.6 Switch sample line lo sampler and start analysis.
Calculations
8.1 Prepare appropriate standard curve or curves derived from processing NOj and/or NO,

standards through manifold, Compute concentration of samples by comparing sample
peak heights with standard curve,

Precision and Accuracy
9.1 Three laboratories participating in an EPA Method Study, analyzed four natural water

samples containing exact increments of inorganic nitrate, with the following results:

Increment as Precision as _____Accuracy as_______
Nitrate Nilrogen Standard Deviation Bias, Uias,

mg N/liter mg N/liler % mg N/liler

0.29 0.012 + 5,75 +0.017
0.35 0.092 +18.10 +0.063
2.31 0.318 + 4.47 +0.103
2.48 0.176 - 2.69 -0.067

Bibliography.

I. Fior., J., and O'Brien, J. E,, "Automation in Sanitary Chemistry - parts 1 & 2 Determination
of Nitrates and Nitrites", Wastes Engineering 33,128 & 238 (1962),

2. Armstrong, F, A,, Stearns, C, R., and Strickland, J, D., "The Measurement of Upwelling and
Subsequent Biological Processes by Means of the Tcchnicon AutoAnalyzer and Associated
Equipment", Deep Sea Research 14, p 381-389 (1967).

3, Annual Book of ASTM Standards, Pan 31, "Water", Standard D1254, p 366 (1976),
4, Chemical Analyses for Water Quality Manual, Department of the Interior, FWPCA, R, A,

Taft Sanitary Engineering Center Training Program, Cincinnati, Ohio 45226 (January, 1966),
5, Annual Book of ASTM Standards, Part 31, "Water", Standard D 1141-75, Substitute Ocean

Water, p 48 (1976),
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SULFATE

Method 37S.4 (Turbldimctrlc)

STORET NO. Total 00945

Scope and Application
1.1 This method is applicable to drinking and surface waters, domestic and industrial wastes,
1.2 The method is suitable for nil concentration ranges of sulfate; however, in order to obtain

reliable readings, use a sample aliquot conutinlng not more than 40 me S04/l,
1,3 The minimum detectable limit is approximately I mg/1 sulfate.
Summary of Method
2,1 Sulfate ion is converted to a barium sulfate suspension under controlled conditions, The

resulting turbidity is determined by a nephelometer, filter photometer or
spectrophotometcr and compared to a curve prepared from standard sulfate solutions?

2.2 Suspended matter and color interfere. Correct by running blanks from which the barium
chloride has been omitted,

2.3 Silica in concentrations over 500 mg/1 will interfere,
Comments
3.1 Proprietary reagents, such as Hach Stilfaver or equivalent, ore acceptable.
3.2 Preserve by refrigeration at 4'C,
Apparatus
4,1 Magnetic stirrer, variable speed so that it can be held constant just below splashing, Use

Identical shape and size magnetic stirring bars.
4,2 Photometer; one of the following which arc given in order of preference.

4,2,1 Nephelometer
4,2,2 Spectrophotornetcr for use at 420 nm wilh light p.ith of 4 to 5 cm,
4.2,3 Filter photometer with a violet filter having n maximum near 420 nm and a light

path of 4 to 5 cm.
4.3 Stopwatch, if the magnetic stirrer U not equipped with «n accurate timer.
4.4 Measuring spoon, capacity 0.2 to 0.3 ml,
Reagents
5.1 Conditioning reagent! Place 30 ml cone, HCI, 300 rnl distilled water, 100 ml 95% cthanol

or isopropanol »nd 75 g Nad In solution in i container, Add 50 rnl glycerol «td mix,
5,2 Dirium chloride, Bad,.crystals, 20 to 30 mah.
5.3 Sodium carbonate solution (approidmatcly 0.05M): Dry 3 W 5 g primary standard

Na,CO, it 250*0 for 4 hours »nd cool In » desiccator, Weigh 2.5 *0.2 g (to the nearest
rag), transfer to * 1 liter volumetric disk and fill to the mark with distilled water,

Approved for NPDES
Issued 1971
Editorial revision 1978
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5,4 Standard sulfate solution (1,00 ml = 100 IIR SO,): Prepare by cither 5.4.1 or 5.4.2.
5,4,1 Standard sulfate solution from H,SO,

5.4.1.1 Standard sulfuric acid, 0.IN: dilute 3,0 ml cone. H,SO, to 1 liter with
distilled water. Standardize vcrsits 40.00 ml of 0.05 £_Na,COj solution
(5.3) with about 60 ml disiillcd water by titrating potcntiomeirically to
pH about 5. Lift electrodes ind rinse into beaker. Boil gently for 3-5
minutes under n watch glass cover. Cool to room temperature. Rinse
cover glass into beaker. Continue titration to the pH inflection point.
Calculate normality usinfj

., A x D
N " 53,00 X C

where:

A = g Na]CO| weighed into I liter
B <= ml Na,CO, solution
C » ml acid used to inflection point

5,4.1,2 Standard acid, 0.02 Nj Dilute appropriate amount of standard acid, 0.1
N.(5.4.U) to 1 liter (200.00 ml If 0.1000 N), Check by standardization
versus 15 ml of0.05N_Na,CO) solution .(5.3).

5,4.1,3 Place 10,41 ml slandard sulfuric acid,' 0.02 N_ (5.4.1,2) in a 100 ml
volumetric and dilute to the mark.

5.4.2 Standard sulfate solution from Na,SO,: Dissolve 147,9 mg anhydrous Na,SO, in
distilled water in a I liter volumetric flask and dilute to the mark with distilled
water.

Procedure
d, I Formation of barium sulfate turbidity

6.1.1 Place 100 ml sample, or a suitable portion diluted lo 100 ml, Into a 250 l-rlenmeyer
disk.

6, 1,2 Add exactly 5.0 ml conditioning reagent CM).
0.1.3 Mix in the stirring apparatus,
6,1.4 While lhe solution Is being slirrcd, add n iiiw.iitini; spoonful of HaCI, crystals (5,2)'

and begirt timing immediately.
6.1.5 Silr exactly 1,0 minuta it cotutanl speed.

6.2 Measurement of barium sulfite turbidity
6,2,1 Immediately "fler Ihc stirring period has ended, pour wlutlon Inio ilisoituncfl cell,
6,2,2 Measure turbidity it 30 second Intervils for 4 minute),
6,2.3 Record (he maximum reading obtained In the 4 minute period,

6.3 Preparation of calibration curve,
6,3,1 Prepare calibration curve tiling standard tulfntc solution (3.4).
6.3,2 Spj<:eil«nd-rd««t 5m_/l Increment'.InIho0-40mK/l »ulf»le raiiR'.
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6.3.3 Above 50 mg/l the accuracy decreases and (lie suspension! lose .'.lability.
6.3.4 Check reliability of calibration curve by running a slandard with every 3 or 4

samples.
6.'I Correction for sample color and turbidity.

dA. I Run a sample blank using the procedure 6.1 and 6.2 without the addition of barium
chloride (6.1,4),

7, Calculations
7.1 Read ing SO, from calibration curve

m(i SO./ In ing SO, x 1,000
ml sample

8. Precision and Accuracy
8.1 Thirty-four analysis in l(j laboratories analy/.cd six synthetic walcr samples containing

cjact Increments of inorganic sulfate with the following results:

Increment M I'reci.iion M ____Ac?'.i!;";£ '!''
Sulfale Standard Deviation HIM, ' " ~ """~~"fim~
mj/lller nig/1l(er % mr/lilcr

8,6 2.JO -3.72 -0 I
!/.J \,U -lUii -O.ii
110 IM -J.OI -I!
122 7,50 .0.17 -4 I
I HI 9,58 I-O.IH CM
199 11.8 -1.70 M

(FWI'CA Metlioil Study I , Mineral and Physical Analyvi).

8.2 A lynthctlc unknown Mtnple containing iM mi;/l siill'alf, |()lt mg/1 Ci, Hi! m,\/\ MK,
3.1 mp/l K, 19.9 IIIR/I Ma, Ml me/I clilotlds.O.JJOinu/l niirito M, I.I me/ 1 niiMte
M, «ml 42.3 niR/l liii.il .ilhlinily (fniitriliutfil by M,ill<X),) WAI ina!y//>«l in 19
Ulniulotid hy the liiiln.liiii/'iijc meiliixl, with ,i r«l.ili»<! uLimUril de'.i.ilidn nl'1).!'"; ,in,l

if l.2c;:,

I, Anniul Dixik nf A.TI'M !ii«n<Uri!t, l'»il II, "W«i/!i", iiUiuUrd l)5|fcft«, Mntlxxl II, p 4.10
(1976),

J, fiUmUril Mclhodi for llto KnAmliuilon nf Violet «ihl W»iiew4iflr, Mth IMitiiiii, p 49(j,
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CHLORIDE

Method 325.3 (Titrimetric, Mercuric Nitrate)

STORET NO. 00940

Scope and Application
1.1 Tills method is applicable to drinking, surface, and saline waters, domestic and industrial

wastes.
1 ,2 The method is suitable for all concentration ranges of chloride content; however, in order

to avoid large titration : volume, a sample aliquot containing not more than 10 to 20 mg CI
per 50 ml is used,

1.3 Automated titration may be used.
Summary of Method
2,1 An acidified sample is titrated with mercuric nitrate in the presence of milted

diphenylcarbazonc-bromophenol blue indicator. The end point of the titration is the
formation of (he blue-violet mercury diphenylcarbazone complex.

Comments
3.1 Anions and cations at concentrations normally found in surface waters do not interfere.
3,2 Sulfite interference can be eliminated by oxidizing the 50 ml of sample solution with 0,5

4, Apparatus
4, 1 Standard laboratory titrimetric equipment including a 1 ml or 5 ml microburet with 0,0 1

ml graduations,
5, Reagents

5.1 Standard sodium chloride, 0,025 N: Dissolve 1,4613 iO,0002 . [(dried at 600'C for 1
hour) in chloride-frce water in a I liter volumetric flask and dilute to the mark.

5.2 Nitric acid, UNO, solution (3 + 997)
5,3 Sodium hydroxide solution, NaOH, (10 e/1)
5.4 Hydrogen peroxide (30%), H,0a
5,5 Hydroqtiinone solution (10 g/liler): Dissolve I 2 of purified hydroquinone in water in a

100 ml volumetric and dilute to the mark.
5,6 Mercuric nitrate titrant (0,141 N)s Dissolve 25 g Hg(NO,)j«HiO in 900 ml of distilled

water acidified with 5.0 ml cone, HNOj in a 1 liter volumetric flask and dilute to the
mark with distilled water. Filter if necessary. Standardize against standard sodium

, chloride solution (5.1) using procedure 6. Adjust to exactly 0.141 N und check. Store in a
dark bottle, A 1 ,00 ml aliquot is equivalent to 5.00 mg of chloride.

5.7 Mercuric nitrate titrant (0,025 N): Dissolve 4.2830 g Hg(NO,)i'HjO in 50 ml of distilled
water acidified with 0.5 ml cone, HNO, (sp, _-. 1.42) in a 1 liter volumetric flask and
dilute to the mark with distilled water. Filter if necessary. Standardize against standard

Approved for NPDES
Issued 1971
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sodium chloride solution (5.1) using procedure fi, Adjust to exactly 0.025 Nand check.
Store in a dark bottle.

5.8 Mercuric nitrate tilrant (0.0141 N): Dissolve 2.4200 g Hg(NO)),'H,0 in 25 ml of
distilled water acidified wiih 0.25 ml of cone. HNOj (sp.gr, 1.42) in a 1 liter volumetric
flask and dilute to the mark with distilled water. Filler if necessary. Standardize against
standard sodium chloride solution (5.1) using procedure 6. Adjust to exactly 0,0141 N
and check, Store in a dark bottle, A 1 ml aliquot is equivalent to 500 ug of chloride.

5.9 Mixed indicator reagent: Dissolve 0.5 g crystalline diphenylcarbazone and 0.05 g
bromophcnol blue powder in 75 ml 95% ethanol in a 100 ml volumetric flask and dilute
to the mark with 95% ethanol. Store in brown bottle and discard after 6 months.

5.10 Alphazurine indicator solution: Dissolve 0.005 g of alphazurine blue-green dye in 95%
ethanol or isopropanol in a 100 ml volumetric and dilute to the mark with 95% ethanol
orisopropanol.

Procedure
6.1 Place 50 ml of sample in a vessel for titration. If die concentration is greater than 20

mg/1 chloride, use 0,141 N mercuric nitrate titrant (5.6) in step 6,6 or dilute, If the
concentration is less than 2,5 mg/1 of chloride, use 0.0141 N mercuric nitrate tilrant
(5,8) in step 6.6, a 1 ml or S ml microburet, and determine an indicator blank on 50 ml
chloride-free water using procedure 6.6. If the concentration is less than 0.1 mg/1 of
chloride concentrate an appropriate volume to 50 ml.

6,2 Add 5 to 10 drops of mixed indicator reagent (5,9), shake or swirl solution,
6,3 [fa blue-violet or red color appears add HNOj solution (5,2) dropwise until the color

changes to yellow,
6.4 If a yellow or orange color forms immediately on addition of the mixed indicator, add

NaOH solution (5.3) dropwise until the color changes to blue-violet; then add HNOj
solution (5,2) dropwise until the color changes to yellow.

6.5 Add 1ml excess HNO, solution (5.2).
6.6 Titrate with 0.025 N mercuric nitrate titrant (5.7) until a blue-violet color persists

throughout the solution, See 6.1 for choice of titrant normality. Alphazurine indicator
solution (5.10) may be, added with the indicator to sharpen the end point. This will
change color shades. Practice runs should be made,

6,7 Additional steps to eliminate particular interferences:
£.7.1 If chromate is present al < 100 mg/1 and iron is not present, add some alphazurine

.indicator solution (5,10) and acidify to pH 3 (indicating paper). End point will then
be an olive-purple color.

6.7.2 If chromate is present at > 100 mg/1 and iron is not present, add 2 ml of fresh
hydroquinone solution (5,5).

6,7.3 If ferric ion is present use volume containing no more than 2,5 mg of ferric ion or
ferric ion plus chromate ion. Add 2 ml fresh hydroquinone solution (5.5),

6,7.4 If sulfite ion is present, add 0.5 ml of HA solution (5.4) to 50 ml sample and mix
for I minute.

325.3-2
AR30Q999



7, Calculation

where:
A = mi titrant for sample
B = ml titrant for blank
N = normality mercuric nitrate titrant

mg NaCl/l = mg chloride/I x 1.65

Precision and Accuracy
8,1 Forty two analysts in eighteen laboratories analyzed synthetic water samples containing

exact increments of chloride, with the following results: .

Increment as Precision as Accuracy as
Chloride Slandard Deviation Bias, ————— Bias,
mfi/liler ma/liter % mg/liier

17 1.54 +2.16 +0,4
18 1.32 +3.50 +0,6
91 2,92 +0,11 +0.1
•97 3,16 -0.51 -0.5
382 11,70 -0.61 -2.3
398 11,80 -1,19 -4,7

(FWPCA Method Study 1, Mineral and Physical Analyses)

8,2 In a single laboratory (EMSL), using surface water samples at an average concentration
of34mgCI/llthestandarddeviationwas tl.O,

8,3 A synthetic unknown sample containing 241 mg/1 chloride, 108 mg/1 Ca, 82mg/l Mg,
3.1 mg/1 K, 19.9 mg/1 Na, 1.1 mg/1 nitrate N, 0.25 mg/I nitrite N, 259 mg/I sulfate
and 42,5 mg/I total alkalinity (contributed by NaHCO,) in distilled water was analyze,-;
in 10 laboratories by the raercurimctric method, with a relative'standard deviation of
3.3% and a relative error of 2.9%.

Bibliography

I. Annual Book of ASTM Standards, Part 31, "Water", Slandard D512-67, Method A, p 270
(1976).
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Wator/Wflstawater Treatment
Ail- Pollution
Project Management

KRUCATION: M.H.S.; The Johns Hopkins University; Environmental Health
Engineering; In progress

U.S.; University of Maryland; Chemical Engineering; I'i'M
B.ft.; University of Maryland; Chemistry; 197l
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AFFILIATIONS: American Institute of Chemical Engineers

American Gnomical Society
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EXPERIENCE! Hazardous Haste Management

PermUting. Participated in preparation of
liCHA part B storage and disposal permit for a hd_-r;louj
wciiita iiw.lnorator tacility located at an organic chemical
complex. This effort addressed receipt, storaye, And
disposal or" onsite and transported orgnnic wastes,
Incinerator off gna scrubber affluent treatment, roaundant
control system safeguards, environmental impact and numan
health effects from accidental release, and
cMoro-flurocnrbon test burn witn six-nines (9
destruction efficiency,

Thc-L'mal Destruction, Diructed & Per formed feasibility -mci
dfis.lgn study for a rotary Kiln incinerator coupied ro a
coqariuration power plant. Wastes consisted of trar.h,
wood, Hazardous solvents, chemicals, paints, and wusU'
sludges, Hystem provided einutric power during peak
demands and Mteam to operate light manufacturing and
domestic heating needs. Evaluated combustion tecrir.oiogles
and emission impacts for thermal destruction of chemical
warfare agents and numerous hazardous waste mixtures
derived from organic chemical production.

H-izardous Site Investigation, directed Remedial
Investigation and Foasiuility Study IRI/FS) for
iraiiticomponent organic chemical ha_~rdous waste iandtili
and PCB ccititaminaUKd metals rLamaiitlitKi/raclaincii'.ior:
facility. Provided aiisiessment. of contaminfltion an.'!
•Jivviloptid ti/eat-irion1: opuoiii1; and cos'.a ior renifrt:ation.

aur.il-r taar; tor '-. w.:inl.f i.ai,'ifiJ Ls ., J'jnt j r?>: j by
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and developed economic estimates for rcmedia,.
options] Including no action, secure find cap, remove S
sscure, slurry wall, leachate pump and treat, ana leachate
i.jiiii.L.it/ monitoring. Closure find monitoring rusts were
included.

Real r-roperty Investigations. Performed mu.itipl.nnt
environmental compliance audits (NPDES, CAA, TSCA, RCRA)
(ind site assessments involving industrial real estate
transactions (ECRA-type) for clients in private,
government, and utility sectors, and developed risk
management plans for corrective and control action.

Environmental Engineering

Uindfills. Developed sanitary landfill leachate treatment
process train design including several different but
compatible unit operations, Leachate quality needed to
achieve POTW influent limits,

Solid Hastes. Designed naturai gas venting system for
harborside fast land area considered for commorciaj use,
Developed chemistry, performed bench tests, and developed
process for treating varying concentration of hexavalent
chromium and otner heavy metal wastes found in aqueous and
fill material wastes,

Air Pollution, performed EPA (methods 1-8) st.ack emission
tests for a large muitiproduct chrome cnemicai process
plant, and chlor-alkiili plant mercury vapor and chlorine
emission control equipment.

Wariir/Mastewater Treatment

Municipal. Assisted Plant Manager in operation and
maintenance of 200 mqd municipal water treairr.er.t plant and
remote cnlorinator stations,. Developed organisation and
implemented process Instruments and controls servi-:? piar
that Kept treatment plant fully operational. Modified
rapid sand filtration system with mixed media that reduced
organics, increased throughput, and saved w;ish water.
Performed chemical/biological analyses and developed
instrumentation procadures for pesticide residue analyses.

Industrial. Monitored operation, and made design and
operation changes for large scale sultide precipitation
cased Mercury removal system discharging to POTW system.
Developed and analyzed largo scale iniiltister., wastewatsr
treatment system for n major pulp and paper iv.anutact'jrar.
Developed chemistry and processes for treatiivi naKtivaiont
cliromiuin ai.d other heavy mttals found in prc'rer,* iviist;

AR30!OOlt



GANNETT FUMINQ

Cliainical.-! Manufacturing Operations

ChRmicai Manufacturing, Managed muiiiplant quality
assurance organization with full responsibilities for
complete chemical process control, energy mAnagon-nt,
environmental control/monit.oring/reporting, and personnel
protection compliance monitoring. Facilities produced
chlorine-caustic soda (Hg-cell), sodium chlorite, sodium
mothylate, calcium hypochlorite (IITH), sulfuric acids,
aiuininum sulfato, and liquid sulfur Dioxide.

Energy, Participated in feasibility and design study for
a 21 MV)e gas turbine co-generation facility selected for a
multiproduct bulk chemicals complex.

Safety/Health, Managed contracts and participated in the
evaluation/selection of processes and conducted process-,
safety-hazardous (HA20P) review for design and operation
of chemical agerit plant. Prepared preliminary documents
for plant environmental risk assessment for
cjilorine-caustie soda and liquid sulfur dioxide plant
expansion projects and a co-generatiun power plant,

SELECTED
PUBLICATIONS: Remedial Investigation of Major U.S. Copper Refining

facility, 1986, Report No. SbS-'/lA

Remedial Investigation of Large Scale Passenger/Industrial
Tire Manufacturing Facility, 198V, Report Mo. K.VS-71A.

Study of Waste Recovery Incinerator with Cogeneration
System for the Tobyhanna Army Depot (TOAD),
Pennsylvania, 1938 Report No. USAV1H

AR30I005



GANNETT FLEMING

BIOGRAPHICAL SKETCH

CHEN-YU YEN

TECHNICAL
SPECIALTIES Environmental Chemistry

Uasto Treatment Processes

EDUCATION: U.S., 1973, Chemistry, National Taiwan University
M.S., 1977, Chemistry, University of North Carolina
Ph.D., 1983, Environmental Sciences and Engineering,

University of North Carolina

EXPERIENCE; Dr, Yen is a senior engineer/chemist specializing in
environmental chemistry and treatment: processes, including
the assessment of hazardous waste compositions.

He has been working on a potential hazardous waste site
project in eastern Maryland. This project involves sice «
investigation, groundwater monitoring, and study for the
preparation of a remedial accion plan. The groundwater
monitoring was conducted co acquire data needed for
evaluation of the effect of che landfill on wacer quality
surrounding the site, The analysis of the data indicated
raised concentrations of organic contaminants. F.urther
evaluacion of the sice was conducted in coordination with
the Maryland OEP. Dr. Yen is also leading the current Phase
II activity which involves investigative measures to
mitigate :he presence of contamination.

Dr. Yen is also working on che investigation of the Butler
Tunnel Superfund site, The project, at this time, involves
a Phase I Remedial Investigation associated wich che illegal
discharge of oils In a mine tunnel, Using data gathered as
a result of 1979 oil pollution incident and che 1985
Hurricane Gloria discharge, Dr. Yen is leading the
investigation and determination of waste quantities and
characterization, the frequency and duration of pollucion
incidence, che effects on wacer qualicy, and pocential
health effects, The current effort will result In the
Identification and scope of additional field work and a
feasibility study.

Dr. Yen developed groundwater modeling techniques and
prepared contaminant plume assessments for the
hydrogeologlc scudy of the Tollgate Landfill in llarford
County, Maryland.

Dr. Yen had worked on research In different wacer and
wastewater treatment processes, including adsorption,
coagulation, and fllcr.ition. He is also experienced in
chemical and physical characterization of the naste and
w.iscewncer generated chrough coal gasification and
llqulfIcation processes.
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BIOGRAPHICAL SKETCH
CHEN-TO YEN

EXPERIENCE
Dr. Yen had worked on research In different wacer and
wascewacer treatment processes, including adsorpcion,
coagulation, and filtration. He Is also experienced In
chemical and physical characterisation of the waste and
wascewacer generated chrough coal gasification and
liquificacion processes.

BDRCY005
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BIOGRAPHICAL SKETCH

THOMAS R. HUNDT

TECHNICAL
SPECIALTIES: Environmencal Engineering

Projecc Managemenc
Solid and Industrial Hascc Engineering

EDUCATION; B.S., 1975, Environmental Science, RuCgers University
M.S., 1977, Environmencal Science, Rutgers University
Ph.D., 1985, Environmental Engineering, The John Hopklns
University

REGISTRATION: Registered Sanitarian, American Public Health Association

PROFESSIONAL
AFFILIATIONS; Uater Pollucion Control Federation

American Water Works Assoclacion •
Air Pollution Concrol Association

EXPERIENCE: Dr. Hundc has successfully managed projects at Gannett
Fleming chat Involved solid and hazardous waste management,
environmental engineering evaluations and design, computer
modeling and industrial waste treatment. ]

Dr. Hundc evaluaced che results of a groundwacer monitoring
program at che Tollgate landfill sice (Harford County) to
establish the extent and characteristics of leachate that is
entering the groundwacer from che landfill. Ho evaluated
che resulcs of analytical work co Identify the pathways that
leachate Is following as U migrates off-site for use in
identification and design of remedial measures including
on-sice leachate treatment.

He is the lead environmental engineer for che Butler Tunnel
Superfund sice, He has directed evaluation and modeling of
contaminant fate and transport In the colliery and In the
Susquehanna River.

Dr. Hundt analyzed groundwacer monitoring daca obtained as
psrc of leachate migration studies at die Carroll County,
Maryland, landfill. He evaluaced the effects of che
landfill on wacer and groundwacor quallcy in che vicinity.
Scudy casks included locaclng groundwacer monlcorlng wells,
evaluacion of groundwacer quallcy and flow regime, and
projection of quallcy and quantity factors related to
leachate.
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BIOGRAPHICAL SKETCH
THOMAS R. HUNDT

EXPERIENCE: Dr, Hundc, as projecc manger, is current';1 preparing a
closure plan for a hazardous wasce disposal lagoon in
Georgia. The lagoon sludge is predominancly creosote wich
ocher similar macerlals resulting from wood preserving
operations. The recommended plan called for solidlflcaclon
of the sludge and lined landfill disposal. Dr. Hundc
studied the hydrology of this lagoon Co decermine che
groundwater cable characcerlscles. Addlcionally, he
developed cricerta for use in design of che fill area,
including che selection of clay macerlals for use as a
liner. He designed a leachace colleccion syscem chat
Includes connection to sump pumps co deliver leachace co a
treatment plane.

He designed elements of che proposed landfill cap for an EPA
CERCLA landfill sice, and evaluated caps chac used clay aricl
synchetic membranes co prevent surface water infllcraclon
inco cho landfill. Dr. Hundc compuced volumes of leachace
chac would be produced under several design scenarios using
wacer balance cechniques, and che leachace volumes were used
as a basis for design of leachace colleccion syscem
componencs. He Invescigaced a leachace rccirculaclon system
co determine the effect of che accenuaclng capacity of che
landfill cap on leachace quallcy and che "peak shaving"
effecc chac che reclrculacion would have on che race of
leachace discharge from che landfill, He designed a
recirculacion syscem for che landfill.

Addlcionally, he reviewed che existing data base Including
RAMP and RI/FS, evaluated data adequacy and reliability, and
developed recommendations for additional daca collection.
He also evaluated the economic and technical feasibility of
EPA remedial alcernaclves.

Dr. Hundt managed a site investigation dealing with
chlorinated solvent contamination of groundwater by a
municipal landfill. He directed subsurface Investigation,
contaminant plume modeling, and remedial plan preparation

Dr, Hundc recencly compleced an EPA ai^rc 'ed course called
Healch Safecy Training for Hazardous Wasce Sices. This
course covered appropriace cechniques for inspecclon and
sampling (air, wasce, soil) of sices containing hazardous
subscanccs/wasces,

BDRTII009
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WILLIS W. H!!IT_OCK, JR.

TECHNICAL
SPECIALTIES: Environmencal Planning

Environmencal Risk Assessment
Environmencal Impact Analysis
Management

EDUCATION: Master of Public Health, The Johns Hopkins university,
School of Hygiene and Public Health, 1984

B.S, Geography and Environmental Planning, Towson Stace
University, 1972

REGISTRATION: Registered Environmencal Sanitarian, Maryland Registration
Number 304 .

PROFESSIONAL
AFFILIATIONS: American Association for che Advance of Science

Governmental Refuse Collection and Disposal Association
National Environmencal Health Association
Maryland Association of Sanitarians

EXPERIENCE: Mr, Uhiclock Is an auchor of the 1989 Queen Anne's County,
Maryland, Comprehensive Wacer and Sewer Plan Update.

He is contributing to the Gwynns Falls Sewerage System
Study conducted for Baltimore Councy in che area of
alcernacivo analysis, selection, and environmental impact.

He is participating in planning studios and assessments of
hazard and wasce sices,

Prior to joining Gannett Fleming 'Jnvironraental
Engineers, Mr, Whltlock served the Maryland Department of
Health and Mental Hygiene as an Environmental Sanitarian
from December 1972 to November 1988 In Harford County.

As a member of che Harford Councy Health Department, Mr.
Uhltlock was responsible at various times for Individual
water supply sampling and problem solution; well
permitting; mobile home parks; percolation testing; sewage
system sizing; permitting and Inspection; air pollution;
solid waste; hazardous waste; radiation; and noise,
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