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MEMORANDUM
DATE: August 27, 2008

SUBJ: Final Interim Response Steps Work Plan
Olin Chemieal Superfund Site

FROM:  Jim DiLorenzo, Remedial Project Manager
TO: Addressees

Attached for your file are 2 CD Roms and 1 paper copy of the Final Interim Response Steps
Work Plan produced by Olin’s consultant, MACTEC.

This work plan addresses ongoing activities at the Site including; (1) slurry wall/cap monitoring,
(2) operation and shutdown evaluation for the Plant B remediation system, and (3) design and
implementation of a DAPL extraction pilot test.

This document replaces the Draft Interim Response Steps Work Plan dated July 25, 2007, and is
the result of numerous interim reviews and meetings. A copy of the Final Work Plan will be
placed on EPA’s home page for public view at www.epa.gov/region].

Please call me at {617) 918-1247 if you have any questions or concerns,

Addressees;

Mike Caira, Town of Wilmington
Martha Stevenson, WERC
Joe Coyne, MassDEP (w/o attachments)


http://www.epa.gov/region
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{&3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
et ONE CONGRESS STREET, SUITE 1100

BOSTON, MA 02114-2023
August 6, 2008

Steven G. Morrow

Olin Corporation

3855 North Ocoee Street
Suite 200

Cleveland, TN 37312

Subject: Conditional Approval of Draft Interim Response Steps Work Plan
. (“IRSWP™), Olin Chemical Superfund Site, Wilmington, Massachusetts

Dear Mr. Morrow:

In accordance with Paragraph 40 of the Administrative Settlement Agreement and Order
on Consent (“AOC™), Region I of the United States Environmental Protection Agency
(“EPA™) has completed review of the Draft IRSWP prepared by MACTEC and dated
July 25, 2007, This letters serves to notify Olin that the Draft IRSWP has been approved
by EPA, subject to the conditions specified herein. -

The Draft IRSWP was prepared under the terms of the AOC to provide a mechanism for
EPA to review certain activities previously approved by the Massachusetts Department of
Environmental Protection (MassDEP)}. These activities include:

1. Slurry wall/Cap - monitoring of the siurry wall containment system and
maintenance of the associated temporary cap;

2. Plant B - operation and maintenance of the Plant B groundwater depression and
treatment system that was installed for the containment and recovery of light non-
aqueous phase liquid (LNAPL); and

3. DAPL Pilot Test - submussion of plans for the design, installation and operation

of an off-property west ditch pilot extraction well for dense aqueous phase liquid
(“DAPL™).

In accordance with the AOC, these activities have continued during the review process
under previous agreements.

The Draft IRSWP has been subject to a comprehensive and iterative EPA and stakeholder
review process as follows: In September 2007, EPA requested and Olin provided
supplemental information including groundwater contours and cross sections, and



detailed information regarding the operation of Plant B. EPA provided original agency
and stakeholder comments to Olin in a letter dated November 2, 2007. Olin responded to
EPA’s comments in a letter dated December 31, 2007. On January 15, 2008, EPA
responded in 2 memorandum to Olin providing additional comments. Comments were
discussed in meetings held on January 17, and March 18, 2008. In response to remaining
comments, Olin submitted a comparison of'rail verses truck off-loading and a conceptual
design of the DAPL pilot layout in electronic mail messages respectively dated April 14
and May 7, 2008, and a revised proposal for the continued operation of Plant B on April
7,2008. EPA submitted written agency and stakeholder comments on the Plant B
proposal to Olin on July 14, 2008. These comments were discussed in a meeting held on
July 17, 2008. Olin responded to EPA’s comments in a letter dated July 28, 2008.

Conditions of Approval

Within 14 days from the date of this letter, Olin shall submit a Final IRSWP which
incorporates the previously agreed upon changes (i.e., changes agreed to by Olin in the
correspondence described above), and incorporates the conditions specified herein.

1. Slurry wall/Cap

a. Maintenance of the temporary cap shall include replacement of
deteriorated sand bags.

b. EPA reserves the right to request the replacement of the temporary cap
should it fail prior to the installation of a final cap.

¢. EPA remains concerned about the long-term integrity of the slurry wall.
While the rigorous pre-design materials compatibility testing that was
performed has reduced this concern to a level where EPA agrees that
intrusive testing of the wall is not necessary at this time, Olin shall
propose non-intrusive methods to be incorporated into future monitoring
activities. At the July 17 meeting, EPA provided information on
hydraulic pulse interference testing as an example of such a method.

d. EPA remains concerned with the potential for seepage between the slurry
wall and bedrock interface, as well as seepage of dissolved constituents
into bedrock fractures, These concerns shall be addressed by Olin in the
pending Remedial Investigation study for Operable Unit 3.

2. Plam B
a. Olin shall provide EPA with a minimum of 14 days advanced notice prior
_ to an initial reduction in the current pump rate.
b. Any subsequent reductions must receive prior EPA approval. Olin shall
provide EPA with a minimum of 7 days advanced notice prior to any
subsequent requests for a reduction in pump rate.

3. DAPL Pilot Test :
a. Olin shall off-load the DAPL material using trucks, rather than rail, which



would have required construction of a pipe line and rail spur. This
modified approach assumes access can be obtained from the Jewell Drive
property owner in a reasonable time frame.

b. Olin shall submit the draft design report to EPA within 45 days from the
date of this letter.

Please call me if you have any questions or want to discuss any of the conditions
contained in this letter.

Sincerely,

James M. DiLorenzo
Remedial Project Manager
USEPA Region 1 - New England

Ce:  Wesley Kelman, EPA
Rick Sugatt, EPA
Dick Willey, EPA
Heather Ford, Nobis
Joe Coyne, MassDEFP
Michael Caira, Town of Wilmington
Michael Webster, Geolnsight
Martha Stevenson, WERC
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GLOSSARY OF ACRONYMS

AOC Agreement of Consent

AS/SVE air sparging/soil vapor extraction

AST above ground storage tanks

BEHP bis(2-ethylhexyl)phthalate

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
cm/s centimeter per second

DAPL dense aqueous phase liquid

DI de-ionized

DOT Department of Transportation

DQO Data Quality Objective

EPH extractable petroleum hydrocarbons

FDR Field Data Record

FFS Focused Feasibility Study

FS Feasibility Study

gpm gallons per minute

HASP Health and Safety Plan

HAZWOPER Hazardous Waste Operations and Emergency Response
IDW investigation derived wastes

IRA Immediate Response Action

IRS Interim Response Step

IRSWP Interim Response Steps Work Plan

LNAPL light non-aqueous phase hquid

MACTEC MACTEC Engineering and Consulting, Inc.
MADEP Massachusetts Department of Environmental Protection
MBTA Massachusetts Bay Transit Authority

MCP Massachusetts Contingency Plan

MEK 2-Butanone methyl ethyl ketone

umhos/cm micro mhos/cm

mg/L milligrams per liter

ml/min mmilliliter per minute

MPE Multiphase Extraction Well

MSL mean sea level

NDMA N-nitrosodimethylamine

NDFPA N-nitrosodiphenylamine
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1.0 INTRODUCTION

This Interim Response Steps Work Plan (IRSWP) has been prepared for the Olin Chemical
Superfund Site in Wilmington, Massachusetts on behalf of Olin Corporation (Olin) by MACTEC
Engineering and Consulting, Inc. (MACTEC). The IRSWP has been prepared consistent with
Section II.B. of the Statement of Work, Remedial Investigation and Feasibility Study (RI/FS), Olin
Chemical Superfund Site, prepared by the United States Environmental Protection Agency
(USEPA) Region I — New England and dated June, 2007. The IRSWP identifies the scope for
continuing certain  activities previously approved by the Massachusetts Department of
Environmental Protection (MADEP) under the Massachusetts Contingency Plan (MCP). Those

activities that will be continued are identified as Interim Response Steps (IRSs).

The Olin Chemical Superfund Site (the Site) includes, but is not limited to, the property at 51 Eames
Street, Wilmington, MA. The site location is presented in Figure 1-1. The approximately 50-acre
property is the site of a former chemical manufacturing plant, which was purchased by Olin in 1980.
Figure 1-2 is a site plan that identifies the three arcas that are the object of the IRSWP (Slurry
Wall/Cap Containment Area, Plant B, and the off-Property West Ditch (off-PWD) area).

The chemical manufacturing facility was constructed in 1953 and was operated by National
Polychermicals, Inc. (NPI). From 1953 to 1968 the business conducted by NPI was owned by three
different corporations: American Biltrite Rubber Co., Fisons Limited, and Fisons Corporation, now
known as NOR-AM Agro LLC. In 1968 Stepan Chemical Company bought the business, and
continued to operate the facility untit 1980, when the facility was purchased by Olin. Olin closed the
facility in 1986. The facility was used to manufacture chemical blowing agents, stabilizers,

antioxidants and other specialty chemicals for the rubber and plastics industry.

The Site has been the subject of many years of investigations and remedial actions carried out by
Olin and supervised by MADEP under Chapter 21E of the General Laws of Massachusetts and the
MCP. The Site has been a Priority site under the MCP since 1993, and a Tier I site since 1994,

The 51 Eames Street property is currently completely fenced and is inactive, with the exception of on-

going remedial and monitoring activities.

1-1
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The Site was listed on the National Priority List (NPL) on April 18, 2006. It is currently in the RI/FS
process under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980

(CERCLA} as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA).
There are three specific IRSs that will be continuing and that afe addressed in this IRSWP:

»  Slurry Wall/Cap — monitoring of groundwater and surface water in the area surrounding
the Sturry Wall and inspection of the temporary cap.

» Plant B - operation, maintenance, and monttoring of the groundwater recovery/treatment
system that was designed to remove and control migration of light non-aqueous phase
liquid (LNAPL).

» Dense Aqueous Phase Liquid (DAPL) Extraction Pilot Test in the off-PWD Area -
continue design efforts and provide a schedule for the submittal to USEPA of the DAPL
Extraction Pilot Test Design Report.

Each of these IRSs has specific objectives and each was initiated to address previously compieted

or planned future remedial actions. General descriptions of each of the IRSs are presented in the

following paragraphs.

The Slurry Wall/Cap is a containment structure that was constructed in 2000 as a Release
Abatement Measure (RAM) consistent with the MCP. The intent of this source control action was
to eliminate, to the extent feasible, the on-Property DAPL source material as a source of dissolved
constitnents to groundwater. The containment structure is comprised of a perimeter slurry wall
keyed into bedrock and a temporary cap to minimize infiltration of precipitation into the
containment area. Construction of the slurry wall was preceded by a pre-design boring program to
determine the depth to bedrock. The slurry wall contains, to the maximum extent practical, the on-
Property DAPL and overlying impacted groundwater that is located within the containment
structure.  Along the northern, eastern and southern portions of the shurry wall, the DAPL
contained within the perimeter of the shurry wall is at an ¢levation below the point where the slarry
wall is keyed into bedrock. On the western, up gradient side of the shurry wall, a gravel
equalization window was constructed in the top of the slurry wall to maintain equal hydraulic
pressure between groundwater inside and outside of the containment structure. The temporary cap
is a scrim reinforced polyethylene sheet cover held in place by sandbags. The physical condition of
the temporary cap has been routinely inspected and repatred as necessary to maintain an effective

barrier to infiltration of precipitation. Monitoring of water levels inside and outside of the slurry

1-2
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wall indicate that the containment structure is working per design as a source control measure for
on-Property DAPL. Monitoring of groundwater quality within and around the perimeter of the
containment structure and monitoring of surface water quality in the adjacent surface water features
(South Ditch and off-PWD) has been conducted since construction of the Slurry Wall/Cap to

characterize the long-term effect of this source control measure.

The Plant B groundwater recovery/treatment system has been in operation and its performance has
been monitored since 1981 with continued operation from 1997 to present as an Immediate
Response Action (IRA) under the MCP. The system was installed in response to the seepage of
LNAPL into the East Ditch that is located at the eastern perimeter of the former facility property.
The LNAPL is a processing oil that contains bis(2-ethylhexyl)phthalate (BEHP), N-
nitrosodiphenylamine (NDPA), and trimethylpentenes. The system was designed to create a
groundwater cone of depression to prevent migration of the LNAPL and allow for mechanical
removal of the material. During its operation, various in-situ technologies have also been applied
to enhance removal of LNAPL and dissolved phase constituents, including air sparging/soil vapor
extraction (AS/SVE) and bio-stimulation. These additional measures were applied successfully
and resulted in a large increase in the rate of contaminant mass removal. The cumulative effect of
these remedial measures has been to remove the majority of recoverable LNAPL from the
subsurface. As a result, the LNAPL recovery rate has declined and remains low, warranting
evaluation of the efficacy of further LNAPL recovery efforts. Groundwater extracted during
operation of the system is treated to remove iron and ammonia as well as dissolved organic
compounds. The treated groundwater is discharged to surface water on the former facility property
in compliance with a Remediation General Permit (RGP). Visual observations of the East Ditch,
LNAPL gauging in monitoring and interceptor wells, sampling and analysis of the treatment
system influent and effluent and groundwater monitoring have been components of the monitoring

program for Plant B.

The DAPL Extraction Pilot Test (Pilot Test) is planned to determine the feasibility of extraction
and off-site disposal of DAPL from the area immediately to the west of the Slurry Wall/Cap
containment area (in the vicinity of the off-PWD). The DAPL pool in this area is a source of
dissolved constituents to groundwater that flows toward and discharges, in part, to the Upper South
Ditch located on the former facility property. The Pilot Test will be conducted at the off-PWD area
to evaluate the technical feasibility of DAPL extraction. The Pilot Test will include the extraction
and off-site disposal of DAPL material and completion of a monitoring program to document
1-3
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existing groundwater conditions prior to start up, as well as, monitoning of groundwater conditions

throughout the Pilot Test. The results of the Pilot Test will be used in the Feasibility Study (FS) to

support evaluation of remedial alternatives.
This IRSWP is organized as follows:

Section 1.0 — Introduction

Section 2.0 — Slurry Wall/Cap IRSWP

Section 3.0 — Plant B IRSWP

Section 4.0 — DAPL Extraction Pilot Test IRSWP

Appendix A — Sampling and Analysis Plan
Appendix B — Plant B LNAPL Distribution Figures

1-4
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2.0 SLURRY WALL/CAP INTERIM RESPONSE STEPS WORK PLAN

This IRSWP related to the Slurry Wall/Cap (containment structure including the temporary cap)
involves the continuance of the most recent requirements of the Post-Construction Monitoring Plan

(PCMP) that has been in place since the completion of construction of the Slurry Wall/Cap in
2000/2001.

This section presents:

* the purposé and scope of the IREWP for the Slurry Wall/Cap;

»  background information and discussion of prior monitoring and inspection activities
conducted under the PCMP; and

= the proposed monitoring program and reporting requirements.

2.1 WORK PLAN PURPOSE AND SCOPE

This work plan has two specific purposes. First, to present a description of the historical
monitoring conducted under the PCMP and general conclusions developed from that work.
Second, to present an approach for the continued monitoring and inspection of the containment
structure and temporary cap based on the most recent monitoring and reporting activities that were
established with the MADEP. This work plan describes both the most recent monitoring program
approved by the MADEP and identifies changes proposed for USEPA approval. Monitoring and
* inspection of the Slurry Wall/Cap will continue in accordance with the requirements of the most
recent MADEP approved monitoring program until USEPA approval of this IRSWP. This work
plan describes proposed monitoring locations, frequency of monitoring, the analytical program,
quality assurance and quality control, data management and data validation requirements. In

addition, a process is also proposed for evaluation and optimization of the monitoring program

based on future menitoring results.

2-1
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22 BACKGROUND

The following section provides background information on the construction and maintenance of the

containment structure and historical monitoring and maintenance activities conducted under the

PCMP since 2001.

2.2.1 Slurry Wall/Cap Description

The installation of a containment structure was first evaluated in a Focused Feasibility Study (FFS)
{GEI 2000), as one of several alternatives to achieve a permanent source control measure for on-
Property DAPL, consistent with requirements of the MCP. The FFS concluded that structure
would contain approximately 90 percent of the total mass of DAPL and dissolved constituents at
the Property, including greater than 90 percent of chromium mass. The remedial objective for the
containment structure was eliminating, to the extent feasible, the on-Property DAPL as a sourcé of
the dissolved plume that was contributing constituents in the ditches through groundwater
discharge (GEI, 2000). The discharge of dissolved constituents results in the formation of a floc in

the Upper South Ditch and in increased concentrations of surface water solutes, including

ammonia,

The design of the slurry wall was based on a series of perimeter borings to define the bedrock
surface. Prior to constructing the slurry wall, a detention basin was constructed to manage surface
water run-off. This structure required excavation into shallow bedrock. Excavation was completed
first to avoid any subsequent disturbance of the slurry wall. In December 2000, a three foot thick
slurry wall was instalied to bedrock and keyed into the bedrock surface. The location of the
containment arca is shown on Figure 1-2. The temporary cap was completed in April 2001 over
the entire containment area using 6-mil reinforced polyethylene sheeting. A gravel roadbed was
installed around the eastern and southern perimeter of the temporary cap to allow vehicle access to
the southwest area of the Site. The 6-mil sheeting was replaced in 2003 with an 8-mil polyethylene
sheeting utilizing ultraviolet resistant thread for sewn seams. The new material was ballasted with
sandbags on a grid pattern to minimize potential wind damage, and the seams were sewn between
sheets to reduce potential leakage. Olin instituted quarterly inspections to monitor the integrity of

the temporary cap material, evaluate the need for periodic maintenance and document maintenance

activities and repairs.

2-2
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The containment structure was constructed with an equalization window on its western side to
allow movement of shallow groundwater out of the structure, should head buildup occur from
leakage of precipitation through the temporary cap. The equalization window is a gravel backfill
section within the slurry wall located at an elevation corresponding to the water table. The
equalization window is instrumented with two wells that allow measurement of water levels and

collection of water quality samples to assess flux of groundwater and solutes through the window.,

Prior to construction of the Slurry Wall/Cap, the on-Property DAFPL area had been investigated by
numerous wells and borings. A majority of the wells within the footprint of the containment

structure were decommissioned at the time of construction although specific wells were retained

for future monitoring.

2.2.2 DAPL and Dissolved Plume Characteristics

Because of its density, DAPL migrates by gravity rather than hydraulic gradients. The DAPL
within the Slurry Wall/Cap is contained in a bedrock depression and is not mobile. The bedrock
underlying the on-Property DAPL pool is a medium to coarse grained crystalline gabbro. Olin
installed a bedrock borehole adjacent to the DAPL pool at the request of MADEP (then DEQE) to
“investigate the potential for vertical migration of groundwater contaminants from the glacial
overburden aquifer to any bedrock aquifer that may underlie it”. This borehole (BR-1) was cored
fifty feet into bedrock from within a casing that had been grouted several feet into the bedrock
surface. Olin transmitted results of this investigation to MEDEP in a letter dated January 13, 1988.

The bedrock at this location was relatively unfractured and the borehole did not recharge during the
time frame of installation. Within two weeks after installation, water in the boring rose to within 7
feet of ground surface. Groundwater analytical results from this location in 1992 for chloride,
ammonia and sulfate were comparable to water quality of shallow groundwater downgradient of
this area. The elevation of the DAPL interface within the slurry wall has been monitored through
MP-1 and induction logging in GW-35D. Results of these monitoring activities over the last

decade have shown the top of DAPL elevation to be stable within measurement sensitivity.

The composition of DAPL and the dissolved constituents in groundwater that result from diffusion,

advection and dispersion processes in groundwater overlying DAPL has been studied extensively

(Smith, 1997). DAPL is defined by a density threshold (a specific gravity greater than 1.025) that

has been statistically correlated to a specific set of mdicator parameters and pH. These indicator
2-3
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parameters include sulfate, sodium, chloride, and ammonia, and can be used to estimate fluid
density based on concentrations and statistically derived correlation factors. The potential presence
of DAPL-like material is also indicated by specific conductance values greater than 20,600 micro
mhos/cmn (umhos/cm). The inorganic constituents detected in DAPL in order of decreasing
concentration include dissolved sulfate, sodium, chloride, ammonia, chromium, iron, aluminum
and manganese. In order of decreasing concentrations, organic compounds detected in DAPL
include phenol, acetone, 2-hexanone, bromoform, 2-butanone methyl ethyl ketone, (MEK), BEHP,
toluene, trimethylpentenes, 4-bromophenyl-phenylether, naphthalene, benzoic acid, N-

nitrosodimethylamine (NDMA) and NDPA.

2.2.3  Post Closure Monitoring Plan and Semi-Annual Status Reports

In 2000, a PCMP was prepared to assess the performance of the subsurface containment structure
in encompassing the DAPL and the temporary cap in minimizing the influx of precipitation and
storm water into the containment structure. Since 2001, on a semi-annual basis, Olin has prepared
a PCMP status report which has documented the post-construction performance monitoring for the
containment structure. The most recent semi-annual report submitted to the MADEP covered the

period of June 2005 through December 2005 (MACTEC, 2006a).

The PCMP includes two primary monitoring components. First, water level elevation data is
collected from areas within, upgradient and down gradient of the containment structure, including
vertical gradient data from monitoring well couplets. This information is used to compare the
hydraulic conditions within and outside of the containment structure as a measure of groundwater
containment. Second, water quality data are collected from groundwater wells and surface water to
evaluate long-term changes in groundwater conditions outside of the containment structure, and in
changes in surface water quality. Sediment samples have also been collected annually since 2003

from five locations to monitor chromium concentrations in sediment.

In addition to an introduction and summary and conclusions, the semi-annual PCMP status report,

has historically included discussion of the following four topics:

» (Groundwater elevations and hydraulic gradients;

*  Groundwater and surface water quality data;
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*  Groundwater and solute mass flux through the equalization window; and

» Presentation of data logger measurements to compare groundwater elevations to
precipitation.

The groundwater and solute flux out of the equalization window has been calculated from Darcy’s
Law using local horizontal hydraulic gradients, the known cross-sectional area of the window and

an estimated hydraulic conductivity as previously reported by GEI Consuitants {(GEI, 2001).

The PCMP Status Report has also provided appendices documenting the results of the temporary
cap quarterly inspections, and presenting the laboratory analytical data reports including chemical
data validation memorandums. On an annual basis, the data have been more fully evaluated to

provide recommendations for modification to the PCMP plan, if applicable.

The previous cap inspections were conducted on a quarterly basis and included a walkover to
observe and document the condition of the polvethylene sheeting and io repert deficiencies or

damage requiring repair. The inspection included observation of the cap surface noting:

*  Integrity of sewn seams;

=  (Condition of ballast sand bags;

= Evidence of animal activity;

= (Condition of previous repairs;

= Location(s) of areas of pooled or ponded water; and

= Locations of rips or tears in the cover.

The inspectors documented their observations, and to the extent necessary, provided digital
phaotographic documentation of conditions requiring maintenance. Repairs that were determined to

be appropriate, if any, were completed by on-site personnel.

The quarterly inspections were followed by a letter report transmitting inspection findings and
recommendations to MADEP. These letter reports were appended to the PCMP Semi-Annual
Status Report which was also distributed to MADEP.
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2.2.4  Post Closure Monitoring Plan General Conclusions

Since construction of the Slurry Wall/Cap in 2001, monitoring of water levels in wells within the
containment structure have indicated that the horizontal hydraulic gradient within the structure is
essentially flat (<0.002 fi/ft). Vertical gradients within the containment area have also remained
essentially neutral since 20601. Although there is some water level response within the containment
area to precipitation events, duc to a limited amount of leakage through the temporary cap, that
response is muted compared to wells outside the structure. Though small, the hydraulic gradient
through the equalization window is typically positive indicating outward flow from the
containment area. Based on these results, the equalization window is functioning as designed to
relieve build up of any hydraulic pressure inside the shury wall resuiting from minor leakage
through the temporary cap. The relatively flat internal gradient and lack of vertical gradients
within the structure indicate the slurry wall is effectively containing the DAPL and diffuse
groundwater above the DAPL from the overburden groundwater outside the containment structure.

Thus the containment structure is performing per design as a source control measure.

Construction of the Slurry Wall/Cap was completed to isolate the on-Property DAPL material
currently located within the structure. The construction has isolated the identified zone of DAPL
and groundwater. Monitoring of groundwater outside the containment structure has shown
declining concentration patterns in some wells for some constituents. The completion of the
structure has resulted in groundwater flow around the structure generally from the north-northwest
to the south-southeast. The containment structure was not intended to control migration of
impacted groundwater that was outside the Slurry Wall/Cap at the time of construction. Additional

monitoring is required for a more complete assessment of long term groundwater quality trends.

A weir was installed in the Upper South Ditch to increase and control surface water head in the
upstream off-PWD. The increased head has reduced groundwater discharge to the off-PWD.
Piezometric and stream elevation data collected upstream of the weir within the Upper South Ditch
indicate recharging conditions (downward pgradients) predominate while data immediately
downstream of the weir generally indicate discharging groundwater conditions (upward gradients).
The section of the Upper South Ditch immediately down stream of the wetr is typically associated
with higher solute concentrations in surface water than the area upstream of the weir. The area
immediately downstream of the weir is where a chemically stable floc is observed in the water

column. The surface water immediately downstream of the weir 1s also impacted by discharging
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groundwater. Solute concentrations in Upper South Ditch surface water tend to be highly variable

and additional monitoring is necessary to evaluate longer term trends.

23 HISTORICAL PCMPFP MONITORING ACTIVITIES AND MODIFICATIONS

Over the course of monitoring under the PCMP from 2001 to 2005, several modifications to the
PCMP have been proposed by Olin and approved by the MADEP. For example, historically over
this time period shallow groundwater elevations have been recorded at Ieast quarterly fromup to a
total of 47 different locations. The most recent program monitors fewer locations as a consequence
of monitoring information gained over the past six years. Since 2001, the sampling program has
evolved through recommendations to optimize the sampling strategy, based on prior results. A
statistical evaluation of water quality trends in PCMP data was requested by MADEP in a letter to
Olin dated June &, 2004. That statistical evaluation was performed and presented in “Olin
Wilmington Technical Series XXXV. Semi-Annual Analysis of PCMP Data, July 2003 — May
2004 (Geomega, 2004c). The proposed reduction in sampling frequency (from quarterly to
semiannually) was recommended in the Part 2 Ceonstruction-Related Release Abatement Measure
Status Reporl No. 7 (GEI Consultants, 2004). In a letter dated March 29, 2005, MADEP approved
the changes to the PCMP program as proposed. These approved changes included reducing the

monitoring frequency for 15 wells from quarterly to semi-annually.

Table 2-1 summarizes which monitoring locations have been monitored for specific objectives
since 2001 with changes to monitoring program indicated by subscript notations. All historical

groundwater sampling locations are shown in Figure 2-1.

Table 2-2 summarizes the monitoring program that resulted from the changes approved by
MADEP. This monitoring program is the most current program under agreement with MADEP.
Table 2-3 summarizes the PCMP analytical program by media for groundwater, surface water, and
sediment. The following paragraphs summarize the monitoring program and intended use of the

data.

Groundwater Level Measurements
Groundwater level measurements have been taken from all PCMP monitoring wells at the time of
and prior to groundwater sampling. Data loggers were installed to record daily groundwater

elevations along the northern, western, southern exterior areas of the Slurry Wall/Cap, within the
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equalization window and interior of the containment system. The following locations were

instrumented with data loggers: GW-10S, GW-355, GW-765, GW-788 and GW-CAL.

Specific well couplets were used to monitor vertical gradients in the area including: GW-6D/6S,
GW-29D/295, GW-34D/348R, GW-35D/358, GW-55D/558, GW-202D/2025 and GW-

CA3D/CA3S.

Groundwater Quality Monitoring

The PCMP groundwater monitoring program required analysis of groundwater for several DAPL-
related indicator parameters including ammenia, chloride, sulfate, aluminum, chromium, and
specific condunctivity by methods listed in Table 2-3. Groundwater samples were collected using
low stress/low flow procedures. Groundwater samples analyzed for metals were filtered and
reported as dissolved metals. The most recent groundwater sampling locations are presented in
Figure 2-2. Quarterly groundwater sampling has included monitoring well locations west (GW-25)
and south {GW-202S and GW-79S) of the containment structure and three piezometer locations in
the Upper South Ditch (PZ-16RR, PZ-17RR, and PZ-18RR). Semi-annual groundwater sampling
included additional monitoring wells located north (GW-34D, GW-34SR), west (GW-10S, GW-24,
GW-26, GW-425 and GW-4385), south (GW-39, GW-558, GW-76S, GW-78S, and GW-202D) and
east (GW-2018) of the containment structure. Two groundwater wells located within the

containment area (GW-35S and GW-CA1) were also sampled semi-annually.

Surface Water Quality Monitoring
Historically, downstream portions of the South Ditch have been shown to be losing or gaining at

different times of the year under varying groundwater elevation and recharge (precipitation)
conditions. During the summer months, the downstream portions of the South Ditch have gone dry

and sampling sometimes 1s not possible.

Surface water was sampled in accordance with the PCMP at six locations within the South Ditch
(ISCO1, ISCO2, PZ-16RR/PZ-16RSW, PZ-17RR, PZ-18R and SD-17) and one location in the East
Ditch (ISCO3). These surface water sampling locations are presented in Figure 2-3. Surface water
samples have historically been analyzed for aluminum, chromium, sulfate, chloride, sodium,
ammonia, nitrate, nitrite, and specific conductance by methods shown in Table 2-3. Both

unfiltered and filtered surface water samples were collected and analyzed for metals.
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Sediment Sampling
The sediment of the Upper South Ditch was excavated and replaced with clean loam in 2000 as

part of the RAM plan. Sediment sampling began in 2003 to monitor for possible recontamination
of the imported clean loam from solutes contained in discharging groundwater and floc. Annual
sediment sampling was conducted under the PCMP in 2003, 2004 and 2005 at the following five
focations; SD-SD1, SD-5D2, SD-SD3, SD-SD4 and SD-5D5. These sediment sampling locations
are shown in Figure 2-3. Sediment samples were analyzed for aluminum, chromium, iron and

percent solids by methods shown in Table 2-3.

2.3.1 Interim PCMP Monitoring Program

The interim monitoring program described below is the most recent monitoring program as
provided in the last Semi-Annual PCMP Status Report (MACTEC, 2006). Olin will continue to
monitor the Slurry Wall/Cap according to this interim plan described as follows, until such time as

USEPA approves this IRSWP.

Quarterly Sampling
Surface water  (ISCO1, ISCOZ, PZ-16RR/PZ-16RSW, PZ-17RR, PZ-18R, §D-17, ISCO3)
Groundwater (GW-25, GW-2028, GW-795, PZ-16RR, PZ-17RR, PZ-18RR)
Semi-Annual Sampling
Groundwater (GW-34D, GW-348R, GW-358, GW-108, GW-24, GW-26, GW-428, GW-39,
GW-558, GW-785, GW-202D, GW-2015, GW-CA1, PZ-13R) '
Annual Sampling
Sediment (SD-SD1, SD-SD2, SD-8D3, SD-SD4, SD-SD5)

These most recent PCMP sampling locations were identified previously in Figures 2-2 and 2-3.
The sampling frequency i1s identified in Table 2-2, and the analytical methods are shown in Table
2-3. Data loggers will be installed i the five wells shown on Table 2-2. Manual water level
measurements will be collected at the other locations at the time of sampling. The temporary cover
will be inspected quarterty as described in Section 2.2.3. Appropriate repairs to the temporary

cover will be made after Olin review of the inspection reports.
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24 PROPOSED SLURRY WALL/CAP MONITORING PROGRAM

This section presents the proposed Slurry Wall/Cap monitoring program under CERCLA which,
upon USEPA approval, would supersede the most recent (Interim) PCMP monitoring program
under the MCP. The proposed Slurry Wall/Cap monitoring program is based on the PCMP
monitoring approach but proposes the modifications described below. The purpose of these
modifications is to optimize the sampling process to meet monitoring objectives more efficiently.
This section also describes the data quality objectives (DQOs), the sample locations, frequency of
sampling, and analytical methods for the proposed monitoring program. This document contains a
Sampling and Analysis Plan Appendix (Appendix A} which describes Quality Assurance Project
Plan (QAPP) elements that pertain to this proposed monitoring program. Appendix A describes
procedures for sample identification, sample chain of custody, sample preservation, data
management and sample tracking, field and laboratory analytical methods, data validation and
evaluation, quality control and corrective actions, and field sampling methods. These procedures

will be followed for the interim monitoring program and for the proposed monitoring plan when it

is approved.

2.4.1 Proposed Monitoring Program Modifications

The primary objectives of the proposed Slurry Wall/Cap menitoring program are the same as

described in the PCMP monitoring program. In summary, they include:

* tp obtain data to demonstrate that the containment system is performing as intended as a
source control;

= to document the physical condition of the cap and any repairs; and

* to document groundwater and surface water quality in the vicinity of the Slurry Wall/Cap.

The latter objective Is accomplished through collection and analysis of groundwater samples from
upgradient and down gradient locations in proximity to the containment area. Some of the
locations sampled historically provide duplicative data or are too far removed from the Slurry
Wall/Cap to be representative of groundwaier quality conditions related to the containment
structure, when compared to other wells that are better located to provide data to evaluate the
monitoring objectives. It is proposed that these wells be permanently removed from this specific
monitoring program, recognizing that these wells will be sampled at some time in the future during
2-10
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the CERCLA RUFS process. The upgradient and downgradient wells that would be removed from
the monitering program include GW-555, GW-55D and GW-39. The rationale for these proposed

changes is described in more detail in the following paragraphs.

GW-558 and GW-55D. Groundwater downgradient of the containment arez flows toward and
then along the axis of the South Ditch. GW-55 and GW-55D are a well of a couplet located south
of the South Ditch and within the Ephemeral Drainage area and it does not monitor groundwater
passing by the containment area. Monitoring of this well will not provide insight to changes in
groundwater or surface water quality related to the Siurry Wall/Cap. Removing GW-558 and GW-
55D from the sampling and analysis components of the monitoring program will not reduce the
program’s ability to meet monitoring objectives. This well couplet will require future monitoring

under the CERCLA RI/FS program. Water levels would still be collected from this well couplet on

a semi-annual frequency.

GW-39. This well is located in the general upgradient direction from GW-55S/GW-35D and is
neither down gradient nor up gradient of the Slurry Wall/Cap containment area. It is proposed that
this well be removed from the sampling and analysis requirements of the monitoring program
which will not reduce the programs ability to meet monitoring objectives. Water levels would still

be coliected from this well on a semi-annual frequency.

Modifications to sampling frequency are also included in-the propesed monitoring program.
Currently GW-78S which ts located south of the containment area near the northern bank of South
Ditch is monitored on a semi-annual frequency. 1t is proposed that this well be increased to a
quarterly sampling frequency to match the frequency of monitoring in the nearby stream
piezometer PZ-17RR. In addition, it is proposed that GW-25, which is currently monitored on a
quarterly frequency, be reduced to a semi-annual frequency to match the other upgradient well

monitoring frequencies. Table 2-4 presents the proposed Siurry Wall/Cap moenitoring program.

In 2005, Olin installed two piezometers on the south side of the containment structure; one on the
interior (PZ-24) and another on the exterior (PZ-25) to measure water levels on both sides of the
slurry wall (Figure 2-4). These two piezometers are well located to provide additional information
on the groundwater elevation between the containment structure and South Ditch and will be added

to the program for quarterly water level measurements.
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2.4.2 Data Quality Objectives (DQOs)

As defined by USEPA, the DQOs process is “the process used to establish performance and
acceptance criteria, which serve as the basis for designing a plan for collecting data of sufficient
quality and quantity to support the goals of the study” (USEPA, 2006). For this work, the DQO
process includes establishing criteria for the collection of chemical and hydrogeologic data to
assess groundwater and surface water quality, and hydraulic performance of the containment
system. This process includes but is not limited to identification of sampling procedures,
documentation, analytical methods and detection [imit criteria for chemical data, frequency of
analyses and quality assurance/quality control (QA/QC) criteria for QC samples, validation and

QA/QC cnteria for acceptance or qualification of that data.

Chemical data will be used to assess changes in groundwater, surface water, and sediment quality.
In the future these data will be used to support contaminant assessments in a remedial investigation
report and the risk characterization for media with completed exposure pathways including surface
water and sediment. Table 2-5 indicates the analysis methods and reporting limits that are
adequate to meet the needs of the risk characterization. Chemical data will be collected,
documented, analyzed, and validated in accordance with the requirements established in Appendix
A. Data validation procedures described in Appendix A are consistent with requirements of the
MCP which provide a level of data quality review comparable to USEPA Region 1 data validation
guidelines. When USEPA approves the RI/FS work plan, the data validation procedures specific to
USEPA Region 1 requirements will be included in the QAPP and incorporated into this Slurry
Wall/Cap momitoring program.

2.4.3 Sample Locations, Frequency of Sampling and Rationale

This section summarizes in text and tabular form the proposed monitoring and inspection program
for the Slurry Wall/Cap containment area, subject to USEPA review and approval. On an annual
basis, Olin will review the effectiveness of the monitoring program and may propose changes in

sampling frequency, locations, and analytical program in the semi-annual reports.

The rationale for groundwater sample locations and monitonng frequency has been discussed
previously, Semi-annual sampling is proposed for the previous upgradient groundwater monitoring

wells, GW-2018 located east of the Slurry Wall/Cap, and GW-CA1 located within the equalization
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window. The proposed sampling locations are indicated in Table 2-4 and shown on Figure 2-4.
Given the number of prior sampling events, these wells have a sufficient number of data points to
evaluate water quality trends, and do not require quarterly monitoring. A quarterly sampling
frequency is proposed for groundwater wells located between the containment area and the South

Ditch and stream piezometers located along South Ditch.

A quarterly monitoring frequency is also proposed for surface water sampling within the South
Ditch. This higher sampling frequency is justified by the need to understand and document
seasonality in surface water and groundwater interaction and to determine whether constituent
concentrations in surface water, particularly ammonia, are increasing, decreasing, or remain

unchanged. Surface water monitoring locations are indicated in Table 2-4 and shown on Figure 2-

5.

Sediment sampling will continue on an anmual frequency to monitor for chromium, iron, and
aluminum recontamination of sediment. Sediment sampling locations are indicated in Table 2-4
and shown on Figure 2-5. The primary mechanism for metals deposition is discharge of lower pH,
metal bearing groundwater, groundwater mixing with higher pH surface water, floc precipitation
from surface water and incorporation of the floc into the sediment. As discussed previously, the
floc is an aluminum-chromium-iron precipitate, and is chemically stable once formed. The South
Ditch has a mineral bottom over most of its length with the exception of wetland floodplain areas
and where leaf litter has accumulated. Floc trapped within leaf litter and thick wetland vegetation

can eventually be incorporated into the sediment on the stream bottom.
The proposed monitoring program is surnmarized below:

Quarterly Water Quality Sampling and Analysis and Inspections
Surface water (ISCO1, ISCO2, PZ-16RR/PZ-16RSW, PZ-17RR, PZ-18R, SD-17, 1SCO3)
Groundwater (GW-2028, GW-202D, GW-78S, GW-798, PZ-16RR, PZ-17RR, PZ-18RR)
Inspection Temporary Cap inspection to document cover condition and areas requiring
maintenance
Semi-Annual Water Quality Sampling and Analysis
Groundwater (GW-34D, GW-34SR, GW-35S, GW-10S, GW-24, GW-25, GW-26, GW-428
(destroyed), GW-4358, GW-76S, GW-2018, GW-CAI)
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Annual Sediment Sampling and Analysis
Sediment (SD-SD1, SD-5D2, SD-SD3, SD-5D4, SD-5DS5)

Continuous Water Levels

Data loggers and pressure transducers, which collect a continuous record of groundwater levels,
will be deployed at GW-10S, GW-358, GW-765, GW-78S, and GW-CA1 to continue comparison
of water level trends within and outside of the containment area. Data loggers will be checked

quarterly and data downloaded. Daily precipitation data will be recorded by Clin personne] during

weekdays.
2.4.4 Sample Collection Methods

Groundwater samples will be collected by the USEPA Region 1 Low Stress (low flow) Purging
and Sampling Procedure (UUSEPA, 1996) using a Geopump™ and flow through cell in accordance
with procedures described in Appendix A- Attachment A. Sample documentation will include
field notes and a Field Data Record (FDR) as provided in Appendix A- Attachment C. After
parameter stabilization, the sample will be collected prior to entry to the flow through cell.
Turbidity measurements will be taken from a sample “T” located up stream of the flow through
cell. Samples that do not meet sampling turbidity criteria will be field filtered. Samples exceeding
a turbidity criterion of 30 nephelometric turbidity units (NTUs} will be field filtered with a 0.45
micron filter. Both the filtered and non-filtered fraction will be submitted for analysis. Samples

wili be labeled, preserved, and shipped in accordance with procedures in Appendix A.

Surface water samples will be collected by direct dip methods in accordance with procedures
described in Appendix A- Attachment A. Sampie documentation will include field notes and a
FDR as provided in Appendix A- Attachment C. The sampler will approach the sample location
from the down stream side to avoid disturbing sediment prior to collection of the water sample.

Samples will be labeled, preserved, and shipped in accordance with procedures in Appendix A.

Sediment samples will be collected from 0-6 inches using a clean, stainless steel sediment sampling
device in accordance with procedures described in Appendix A- Attachmemt A. Sample
documentation will include field notes and a FDR as provided in Appendix A- Attachment C. The

sampler will take care to avoid incorporating visually identifiable floc into the sample. The
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sampler will note substrate conditions, presence of organic leaf matter, and floc in the field notes.

Samples will be labeled, preserved, and shipped in accordance with procedures in Appendix A.
24.5 Summary of Proposed Analytical Program

Table 2-5 summarizes proposed analytical program by media, analysis, and analytical method. The
analytical method specific sample container, sample perseveration, and hold time requirements are

discussed along with quality assurance and guality control measures in Appendix A.

Groundwater samples will be analyzed for aluminum, chromium, ammonia, chloride, sulfate and
specific conductance. Surface water samples will be analyzed for aluminum, chromium, ammonia,
chloride, nitrate, nitrite, sulfate, sodium, and specific conductance. Sediment samples will be

analyzed for aluminum, chromium, iron and percent solids.

Off-site analytical samples will be preserved, and shipped under chain of custody as described in
Appendix A. The analytical results reported by the laboratory shall be reviewed by a MACTEC

chemist and validated, the data managed in accordance with procedures described in Appendix A.
25 HEALTH AND SAFETY

Sampling will be conducted in modified level DD personal protective equipment using the following
equipment: safety glasses, nitrile or latex gloves, and steel-toed safety boots/shoes. All work
completed at the site will be performed in accordance with the existing site specific Health and
Safety Plan (HASP). All on-site personnel will meet the training and medica] monitoring

requirements for Hazardous Waste Operations and Emergency Response (HAZWOPER) under 29
CFR 1910.120.

2.6 SCHEDULE

Sampling events will be schedvled on a quarterly and semi-annual basis with the star date within

four weeks of the effective date of the Agreement of Consent (AOC).
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2.7 REPORTING

Olin will submit semi-annual status reports beginning six months after the effective date of the
AQC to document monitoring, inspection and maintenance activities described in the IRSWP.
Chemical data will be presented in the semi-annual report if the sampling and data receipt schedule
has allowed sufficient time for the data to be validated or reviewed by a chemist prior to

incorporation into the report.

The report components for the Shury Wall/Cap will be similar to past semi-annual PCMP status
reports and include presentation of groundwater elevation data, groundwater, and surface water
quality data. On an annual basis, this assessment will include estimates of mass flux through the
equalization window and assessment of sediment analytical data. Groundwater and surface water
analytical results for the report period will be presented in tables, and with prior data in time series
plots. Appendices will include data validation reports and inspection reports on the temporary cap.
A compleie and comprehensive assessment of all surface water, groundwater, and sediment data
collected in the vicinity of the South Ditch as part of this work plan will be completed and
submitted as part of the Operable Unit (OU) 1 remedial investigation report.

Olin will assess the scope of the monitoring program annually, and provide recommendations for

further optimization in the semi-annual status reports.
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3.0 PLANT B INTERIM RESPONSE STEP WORK PLAN

Olin has operated a groundwater containment, recovery and treatment system since 1981 to prevent
reoccurrence of LNAPL seepage and related sheen to the East Ditch in the vicinity of Plant B. In
July 1997, the MADEP determined that the Plant B system operation constituted an IRA due to the
presence of LNAPL in the environment and the presence of a Substantial Release Migration (SRM)
condition, consisting of the past discharge of LNAPL to the East Ditch. As an IRA, Plant B
System operation was subject to periodic reporting requirements described in the MCP {310 CMR

40.0000].

Since recovery of LNAPL commenced in 1981, the rate and volume of LNAPL recovered has
declined and remains low. The existing LNAPL containment and extraction system has undergone
several optimization steps to increase mass removal of contaminants., Additionally, the Plant B
area contained an area with extractable petroleum hydrocarbons/volatile petroleum hydrocarbons
(EPH/VPH) in groundwater and EPH/VPH and trimethylpentenes in soil that was located west
(upgradient) of the LNAPL arca. The EPH/VPH area has been remediated by an AS/SVE system.
The shutdown of the EPH/VPH portion of the AS/SVE system was approved by MADEP in 2005
and that portion of the system has been dismantled. AS/SVE and biostimulation were also
implemented at the Plant B LNAPL area as enhancements to the conventional dual phase LNAPL

recovery approach implemented earlier at the site. These operations continued through the end of

2006.

Given the success of the treatments implemented at the Plant B area and the current low rate of
LNAPL recovery, the system has reached a logical point to test whether systematic adjustments in
pumping rate have an affect on LNAPL recovery. Based on some prior operating data, the
occurrence of LNAPL and its recoverability was affected historically by the prevailing water table
elevation in the LNAPL areca. Some of the LNAPL recovery data indicated that initial higher
LNAPL recovery rates occurred at a water table elevation higher than is currently maintained.
Manipulation of that water level can be accomplished by progressively reducing and controlling
groundwater extraction pumping rates. Olin therefore proposes a monitored pumping rate
reduction test to evaluate the relationship between water level and LNAPL recovery at the Site.
The test would allow for one or several pumping rate reductions depending upon the LNAPL

response to changes in water table elevation. After the first pumping rate change, subsequent
3-1
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changes to pumping rates would be based on assessment of operational monitoring data (e.g., water

elevation, LNAPL thickness, LNAPL distribution, and LNAPL recovery rate).
3.1 WORKPLAN PURPOSE AND SCOPE

This document has been prepared in accordance with Section 2.ILB of the Statement of Work (SOW)
for the RUFS at the Olin Chemical Superfund Site. This work plan has three specific purposes. First,
this work plan presents a description of the current monitoring, operation and maintenance program at
Plant B which Olin will continue to conduct until such time as Olin and USEPA agree upon a SOW to
conduct a monitored reduction in pumping rates of the system. Second, this work plan presents a
summary and evaluation of historical monitoring data for the Plant B system. Third, this work plan
proposes an operational approach for a monitored reduction in groundwaler extraction pumping rates
at the Plant B treatment system. Based on the sporadic nature of LNAPL recovery and limited
volumes of LNAPL that have been recovered over the last several years, it is expected that the
pumnping rates of the system may now be reduced without impact to the East Ditch. The monitored
reduction in pumping rates will be used to determine how recovery of remaining LNAPL responds to

systematic increases in water table elevation.

The monitoring data collected over the past several years indicates LNAPL recovery is declining
and remains low and that the mobility of LNAPL remaining in the subsurface is limited. A
monitored reduction of the groundwater extraction pumping rates is appropriate. The approach,
steps and actions to be taken during this proposed pumping rate reduction test are presented below.

Monitoring during this test will allow contingency actions to be defined and implemented if

required.

The general approach will be to reduce the groundwater pumping rates in several steps, allowing
water levels to increase and temporarily stabilize at sequentially higher elevations. Groundwater
elevation, LNAPL thickness, and LNAPL recovery measurements will occur at each step. Only the
first pumping rate reduction step is specified in this work plan. Subsequent pumping rate reductions
will occur if warranted by operational data. This work plan describes the pumping rate reduction,
the location, type and frequency of monitoring, and possible contingency actions if LNAPL

recovery increases or is mobilized toward the East Ditch.
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A reduction in pumping rates at the Plant B system has additional potential affects that need to be
considered and evaluated with appropriate monitoring strategies. First, the clean treated water
from Plant B, when discharged, currently flows to the South Ditch and constitutes a large, but
undefined, percentage of the normal flow (base flow) in that reach of the ditch. The permitted
discharge flows into the on-Property West Ditch (on-PWD) and into the Upper South Ditch on the
downstream side of the weir shown previously in Figure 1-2. This discharge does not affect the
water levels, surface water flows, or hydrology of the off-Property West Ditch. The surface water
quality in South Ditch is currently monitored on a quarterly frequency as described in the Slurry
Wall/Cap IRSWP. The surface water quality monitoring in the South Ditch will be augmented as
part of the Plant B IRSWP by adding more frequent sampling of surface water immediately
downstream of the weir and conducting on-site laboratory analysis of ammonia for those samples.

Olin will separately address, and propose actions to USEPA related to changes in surface water

quality based on monitoring results, if warranted.

‘Second, the Plant B system also captures some component of the dissolved phase constituents
associated with the LNAPL impacted soil located below the water table within the saturated zone.
As the Plant B pumping rate reduction progresses, the capture of these dissolved constituents in
groundwater, which includes ammonia, BEHP and other organic compounds, will be reduced.
There are no current users of this groundwater in this industrialized area, and the primary receptor
of this groundwater is adjacent East Ditch surface water. The East Ditch is a railway drainage
ditch that is periodically maintained by the Massachusetts Bay Transit Authority (MBTA).
Maintenance activities include grading of the ballast rock and mechanically cleartng vegetation and
sediment from the Ditch. Based on prior assessments, the East Ditch offers little if any valuable
aquatic habitat. In the eventual absence of a groundwater pumping stress, it is expected that
groundwater from the Plant B area will flow east toward the East Ditch, and hence south, parallel
to surface water flows in the East Ditch and the railroad. Some groundwater is expected to
discharge to water within East Diich. Olin will include monitoring of groundwater in proximity to
the East Ditch and surface water in East Ditch during the pump rate reduction for volatile organic
compounds (VOCs) and semi-volatile organic compounds (SVOCs), VPH, and ammomnia. This

monitoring will provide additional data to assess changes in groundwater and surface water quality,

if any.
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The outcomes required for a continued reduction in groundwater extraction pumping rates for Plant

B will therefore include:

* No LNAPL migration or associated LNAPL sheen migration to the East Ditch, and

= No observed impact to surface water receptors within the East Ditch from dissolved phase
constituents in groundwater.

Evaluation of these outcomes is discussed further in this IRSWP.
3.2 BACKGROUND

The following section describes the location, regulatory and operational history, and current

operations and maintenance (O&M) activities at Plant B,
3.2.1 Location

Plant B is located in the northeastern quadrant of the approximate 50 acre 51 Eames Street property
(Figures 1-1 and 1-2). The Plant B remedial system includes a larger building which houses the
treatment plant and a smaller concrete block building which houses a transfer pump and electrical
panels (Figure 3-1). In addition, the system also makes use of three pre-existing insulated above
ground storage tanks (ASTs) (Tanks 1, 2 and 7) for storing treated and untreated water. Two other
non-insulated ASTs (Tanks 3 and 4) exist but are not used in the treatment system, except for

overnight storage / discharge of treated water on Mondays through Fridays.
3.2.2 Regulatory and Operational History

The groundwater containment, recovery, and treatment systemn has been operated by Olin since
1981 and conducted under an IRA in accordance with the MADEP Conditional Approval since
July 3, 1997. The system has been operated to prevent reoccurrence of LNAPL seepage and

related sheen to the East Ditch in the vicinity of Plant B,

The LNAPL recovery system has been modified twice since the initial 1981 installation. In 1984,

the initial three recovery wells were replaced by an additional five wells. Those wells were

subsequently replaced by the existing three-well recovery system in 1988, The LNAPL removal
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has been augmented with in-situ biostimulation and air sparging. Implementation of the in-situ
remediation system to enhance the cleanup of the Plant B LNAPL area was conditionally approved
by MADEP on August 4, 2000, and October 31, 2000. The in-situ enhanced remediation included
AS/SVE and biostimulation via nutrient addition. The enhanced remediation has been operating

stnce 2000. In addition, Olin has completed in-situ measures to remediate the area of EPH/VPH.

The Plant B groundwater containment, recovery and treatment system is operated continuously
except for maintenance and repair activities. Treated groundwater is discharged to the South Ditch
below the weir via the on-PWD ({Figure 1-2) under the conditions as set forth in the RGP. Treated
groundwater is discharged daily between Monday and Friday. Groundwater extracted on weekends

is stored in tanks on the Olin property for treatment and discharge.

Currently, three wells (TW-12, IW-11 and TW-13) are used for groundwater extraction (Figure 3-1).
Recovered groundwater is treated for removal of iron by pH adjustment, ammonia by breakpoint
chlorination, and organics with activated carbén. Since 2000, the majority of LNAPL has been
recovered from two extraction wells (IW-11, and IW-13). LNAPL is collected within a floating
skimmer that is periodically retrieved from these wells. In addition, since 2002, a very small
quantity of LNAPL has been recovered from the water surface using a peristaltic pump at four
other monitoring wells {(GW-23, PID, P53 and 12-IN) when measurable LNAPL is observed. In

December 2007, a passive skimmer was installed in P5.

As previously stated certain in-situ measures were implemented in the Plant B area. These
measures were initially proposed and implemented as a Pilot Study during 2000 - 2001 and
consisted of an AS/SVE and Multiphase Extraction Well (MPE) Cluster Systern. The results of the
Pilot Testing were submitted to MADEP for review and approval in August 2001 (Envirogen,
2001). In February 2002, MADEP approved a modification to ithe remedial system to include a
Nutrient Injection System (NIS). In October 2003, a laboratory study to evaluate the progress of
biostimulation of BEHP and NDPA in the Plant B LNAPL area was completed as part of the
operation and maintenance program associated with the NIS. The analytical and field results
collected during September 2003 revealed the presence of the indigenous bacterial population
responsible for biodegradation of BEHP and NDPA at the Site. The bacterial population’s ability
to degrade BEHP and NDPA was limited in nitrogen and oxygen. Based on these preliminary
results, it was proposed to the MADEP that the original nutrient mix (mono- and di-potassium
phosphate) be replaced with a solution of di-ammonium phosphate to satisfy both the nitrogen and
3-5
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phosphorous requirements of the BEHP and NDPA degrading bacterial population. In addition, it
was proposed that the air sparge rate and frequency be increased to meet the biological oxygen

demand. From June 2004 through January 2006, Shaw Environmental (Shaw) operated the NIS on
behalf of Olin.

As part of MADEP’s December 21, 2004, approval of modifications to the NIS at Plant B,
MADEP requested additional monitoring to ensure that the increased AS does not resuit in vapor
migration into indoor air at Plant B. Air monitoring in Plant B was completed on September 8,

2005, and showed no indication of vapor migration due to the AS system.

From 2000 to 2005, Olin operated a second component of the AS/SVE system west of the
groundwater extraction and LNAPL recovery system, to treat the EPH/VPH area (Figure 3-1). The
principal contaminants in this area were trimethylpentenes. Treatment of the EPH/VPH area was
modified in 2002 to include a shutdown test for the AS/SVE system in the EPH/VPH area which
was conducted in July and August of 2004. In a letter dated March 21, 2005, the MADEP
approved the request to discontinue the operation of the AS/SVE system in the EPH/VPH area, and
the system was subsequently shutdown and dismantled in Aﬁgust 2005. The AS/SVE system
components in the LNAPL area were not dismantled and continue to operate. Shaw estimated that
the total mass (primarily trimethylpentenes) removed by the SVE systern to be approximately
2,223 pounds from 2000 through July 2006 as shown in Figure 3-2.

3.2.3 Current Monitoring Program

Groundwater Level Measurements. Groundwater levels are measured on a monthly frequency in
26 monitoring wells and the three groundwater extraction wells (Table 3-1). The groundwater
levels are then computed to groundwater elevation and that data, along with interpreted

groundwater surfaces, are presented in a semi-annual Status Report.

LNAPL Thickness Measurements., LNAPL thickness is measured on a monthly basis. The
number of wells with measurable LNAPL thickness during each sampling event varies as the
LNAPL layer is very thin and is sporadically detected in certain individual wells from month to
month. The lateral extent of measurahle LNAPL. is limited, and generally restricted to seven wells,

including the three extraction wells (IW-11, IW-12, TW-13) and four monitoring wells(PID, GW-
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23, 12-IN, and P5). Typicai LNAPL thicknesses measured in monitoring and extraction wells over

the last vear typically ranged from 0.01 to 0.04 feet (0,12 to 0.48 inches).

Groundwater Sampling and Analysis. Groundwater samples are collected and analyzed on a
quarterly frequency from one well (GW-16), and an annual frequency from five additional wells

(B-03, GW-101, GW-13, IW-10 and IW-6)}.

The monitoring well groundwater samples are analyzed for trimethylpentenes, NDPA, BEHP,

VPH, ammonia, iron, and pH.

Influent and Effluent Monitoring. Samples are collected from the treatment plant influent and
effluent and analyzed in accordance with the requirements of the RGP. This analysis includes
VOCs, SVOCs, total metals (iron), ammonia, total phenols, and residual chorine, Tables 3-1 and
3-2 summarize the analytical program under the current RGP. The analytical methods are
described in Appendix A. Validation procedures are discussed in Appendix A, and include the data

validation checklists.
3.2.4 Current Operations and Maintenance

LNAPL Recovery. LNAPL is recovered from extraction wells JW-11, and IW-13 using a floating
LNAPL skimmer with a trap and is checked on a weekly basis. LNAPL is also recovered from the
water surface in IW-11, GW-23, PID, 12-IN and PS5 using a peristaltic pump or bailer when
measurable LNAPL. is observed. The INAPL volume recovered is measured, recorded, and stored

in a satellite storage drum. The recovered LNAPL is manifested and shipped as hazardous waste to

a licensed treatment/storage/disposal (TSD} facility.

Water Treatment and Discharge. The Plant B treatment system uses pH adjustment (iron
retnoval) and break point chlorination to treat ammonta in conjunction with liquid phase granular
activated carbon for pretreatment and polishing to remove inorganic and organic compounds.

Extracted groundwater flows to Tanks 1 and 2 for pH adjustment and is then stored in Tank 7 (see
Figure 3-1). The pH adjusted water is pretreated through a bag filter and two carbon beds in series,
prior to break point chiorination with calcium hypochlorite solution. Treated water is polished

through three additional carbon beds in series prior to discharge. Carbon beds are rotated generally
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five times a year and back flushed to prevent clogging on a periodic basis. Bag filters are changed

out based on pressure differentials through the filter.

Water is treated 24 hours per day during weeckdays. Treated water is discharged to the on-PWD
wetland and flows into the South Ditch, immediately downstream of the weir, during standard
weekday working hours. Overnight, treated water is stored in Tanks 3 and 4. Over the weekend,
collected water 1s stored in Tank 7 for treatment during standard weekday working hours. This

water can also be circulated through the other tanks to prevent freezing of lines, pumps and tanks

during cold weather months.

Maintenance. Maintenance typically includes replacement and adjustment of peristaltic pump
drive head hose, maintenance of pump motors on an as needed basis, inspection of valves, pipes
and ancillary equipment. In 2006, Storage Tanks 1 through 4, and 7 were tested for wall thickness,

the pressure vessel for the air injection system was replaced and the containment area concrete joint

seals were refurbished.
3.2.5 Historical Data Summary

The following paragraphs provide a summary of LNAPL recovery trends at Plant B and the
distribution of certain dissolved phase constituents that are related to the LNAPL and past Plant B

operations. These dissolved constituents include trimethylpentenes, BEHP, ammonia and NDPA.

Since June 2000, Olin has been collecting monthly water level, LNAPL thickness, and LNAPL
recovery data from 28 wells at the site. To date, over the last seven years,, the LNAPL recovery
rate has declined significantly, and a total of 101 gallons of LNAPL have been physically

recovered.

Annual LNAPL Recovery From June 2000 — February 2008

Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Number of Months 6 12 12 12 12 12 12 12 2
LNAPL Recovered 352 | 349 | 131 6.4 3.7 1.8 1.5 | 317 | 1.14
(Gallons)

The cumulative LNAPL recovery curve in Figure 3-3 for Plant B indicates the overall LNAPL
recovery rate is declining and remains low.
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Figure 3-4 is a plot of monthly water level elevation and LNAPL recovery trends from 2000 to
February 2008 for a subset of the Plant B wells that have measurable or recoverable LNAPL. This
figure indicates that the historical ENAPL recovery rate was to some extent influenced by
groundwater elevations in the extraction wells. For example, during the most productive LNAPL
recovery periods in 2000 and 2001, extending into the summer of 2002, water levels in IW-11
ranged between 75.5 and 76.0 feet mean sea level (MSL). Since the summer of 2003, water levels
in extraction wells IW-11 and IW-13 have declined (ranging between 75 and 71 feet MSL), with a

corresponding decline in LNAPL recovery .

Figure 3-5 is a plot of the water levels and monthly LNAPL recovery of the three most productive
recovery wells during the period from 2000 through February 2008. TW-11 and IW-13 account for
98.5% of the LNAPL volume recovered (86.5% and 12.0 % respectively). During the earlier years
of system operation (June 2000 through June 2002), the recovery of LNAPL was principally from
IW-11 when water elevation in IW-11 ranged between 75.5 and 76.0 feet. In late 2001, LNAPL
recovery from IW-11 declined, although it still accounted for most of the LNAPL recovered.
LNAPL recovery from IW-13 was most productive in 2002 and 2003 when groundwater clevations
in the extraction wells were slightly higher and ranged from 76.4 to 76.8 feet. The water levels
where historically LNAPL recovery rates were higher provide water level targets for the proposed
pumping rate reduction test. Since August 2005, water levels in IW-11 and IW-12 have
progressively increased, (approximately three feet), and this period has also been accompanied by a
slight increase in LNAPL recovery. In February 2008, the water level was 73.85 feet MSL in TW-
11, 73.71 ft MSL in TW-13 and 76.35 feet MSL in IW-12.

Monitoring data collected by Olin indicates that there is no discernable relationship between
LNAPL thickness and LNAPL recovery rates in even the most successful recovery well TW-11
(Figure 3-6). Therefore, based on LNAPL recovery rate data collected from 2000 through 2007, it
is reasonable to conclude that the volume of recoverable LNAPL has been substantially depleted
around TW-11, and TW-13, and that that the mobility of the limited quantity of LNAPL remaining
has been greatly diminished by the combined remedial efforts, Operating decisions related to the
proposed changes in pumping strategy will consider several factors including: LNAPL recovery

efficiency, water level conditions and the distribution of measurable LNAPL in observation wells,
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Groundwater quality in the vicinity of the LNAPL area has historically been monitored in the
extraction wells and more recently, monitoring wells including GW-16, B-03, GW-101, GW-13,
IW-10, and ITW-6. The groundwater samples for the extraction well network are routinely collected
form a combined point that provides a composite influent sample to the treatment plant.
Groundwater samples collected from the six monitoring wells and the extraction well influent have
been analyzed for trimethylpentenes, NDPA, BEHFP, VPH, ammonia, iron, and pH. The results of
sampling for 2,4,4 trimethyl-1 pentene, BEHP, ammonia and NDPA are summarized below and
presented in time series graphs (Figures 3-7 throngh 3-10). The data for 2,4,4 trimethyl-2 pentene
is very similar to 2,4.4 trimethyl-1 pentene and only the 1-pentene isomer data is presented. Figure
3-10 presents each of these compounds in a time series graph for the influent sample location.
Figure 3-12 presents the most resent analytical results for these compounds for the six groundwater
well locations. Groundwater in the interpreted down gradient region of Plant B, in absence of the

Plant B pumping influence, is classified as Non-Zone II and is not used as a potable source of

water.

Groundwater flows from west 1o east across this portion of the Site and groundwater monitored by

the well network described above is within capture zone of IW-11, IW-12, and TW-13.

Trimethylpentenes
Figure 3-7 presents a plot of 2,4,4-trimethy]-1-pentene concentrations in groundwater samples with

time since 1997 for these six wells. Historically, the trimethylpentenes, which include 2.4,4-
trimethyl-1-pentene and 2,4,4-trimethyl-2-pentene, have been detected in all of these six wells, In
the most recent sampling event, 2,4,4-trimethyl-1-pentene was only detected in groundwater from
three wells (GW-101, GW-16 and IW-6}). The influent sample data (Figure 3-11) indicates the
range of 2.4,4-trimethyl-1-pentene concentrations in the influent are consistent with, though
slightly lower than the highest concentrations detected historically in groundwater. The highest
detected concentrations in groundwater located east of the extraction wells have typically been
from GW-101 and TW-6. The highest reported concentration of 2,4,4-trimethyl-1-pentene in a
groundwater sample was 30 milligrams per liter (mg/L} in December 1997 from GW-101. The
most recently reported concentration at that location was 0.073 mg/L in November 2007. For
2,4 4-trimethyl-2-pentene, a similar pattern was observed. It is probable that the highest reported
concentrations of the two trimethylpentene compounds were not representative of in sitn
groundwater, since the reported concentrations are well above any published solubility for these
two compounds which are routinely reported to be insoluble in groundwater but soluble in non-
3-10
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polar substances. Since 1997, the concentration of trimethylpentenes has declined most
dramatically in GW-101 and GW-16. The AS/SVE system has effectively removed more than
2,000 pounds of trimethylpentenes from the LNAPL area and the EPH/VPH area (near GW-16)

during its operation.

BEHP
Figure 3-8 presents a plot of BEHP concentrations in groundwater samples with time since 1997

for these six wells. BEHP has historically been detected in five of these six wells, as it was not
detected in groundwater from B-3. In the most recently sampling event (November 2007), BEHP
was only detected in groundwater samples from GW-101 and GW-13. The influent sample data
(Figure 3-11) indicates the range of BEHP concentrations in the influent are consist with
concentrations detected in groundwater. East of the extraction wells, the highest concentrations of
BEHP detected in groundwater was from GW-101, and to the west, from GW-16. The maximum
detected concentration of BEHP in groundwater from GW-101 was 16 mg/L in February 1998, and
most recently was reported at a concentration of 0.054 mg/L in November 2007. 1t is probable that
the maximum reported concentration of BEHP was not representative of in situ groundwater, since
the reported concentration was well above the water solubility (0.285 mg/L) of BEHP. The
concentrations of BEHP in groundwater from GW-101 have declined over the past four years.
Since 1997, the concentration of BEHP has remained relatively constant in each of the other four
wells. In the most recent sampling round, BEHP was only detected in groundwater samples

collected from GW-13 and GW-101.

Nitrogen Ammonia
Figure 3-9 presents a plot of ammonia concentrations detected in groundwater samples with fime

since 1997 for these six wells. Ammonia has been detected historically in groundwater from each
of the six wells monitored. In the most recent sampling event (November 2007), ammonia was
detected in groundwater samples from four wells including IW-10, GW-101, IW-6 and GW-16.
The influent sample data (Figure 3-11) indicates ammonia concentrations in influent are consistent
with a weighted average of concentrations detected in groundwater in the vicinity of the three
extraction wells. Based on the distribution of ammonia in groundwater, the majority of ammonia
mass in the influent is contributed through IW-13 in the vicinity of IW-10. East of the extraction
wells the highest concentration of ammonia has been detected in groundwater from I'W-10. The
maximum detected concentration of ammonia in groundwater from IW-10 was 62.4 mg/L in July
1997, and most recently was reported at a concentration of 59 mg/L. in November 2007. Ammonia
1-11

P:\Projectsiolinwilmi\Olin Wilmingion CSS 2008W.0_Deliverables\d. 2. Work Plans\IRS WP Revisions\Final Text\Final [RSWP
080808 .doc



Qlin Chemical Superfund Site, Wilmington, MA — Final Interim Response Steps Work Plan August 8 2007
MACTEC Engineering and Consulting, Inc. Project No. 610008001 6-02 Final

concentrations in B-03 have declined over the last seven years and have remained relatively
constant over time in the other wells. Ammonia was not detected in GW-13 during the most recent

sampling event (November 2007) and concentrations in other wells were low, ranging between 6.9

and 0.92 mg/L.

NDPA
Figure 3-10 presents a plot of NDPA concentrations in groundwater samples with time since 1997

for these six wells. NDPA has historically been detected in five of these wells., In the most recent
sampling event (November 2007), NDPA was detected in groundwater samples from five wells
including TW-10, GW-101, TW-6 B-3 and GW-16. NDPA has not been detected in groundwater
collected from GW-13, which is the most northern of the monitoring well locations. The influent
sample data (Figure 3-11) indicates NDPA concentrations in influent are consistent with the range
of concentrations detected in groundwater. The highest concentrations of NDPA detected in
groundwater from these wells were from B-03 and GW-101, and have declined from one to two
orders of magnitude since 1997, NDPA has also been detected in GW-13, GW-16 and IW-6, but
not with sufficient frequency to ascertain changes in concentration over time. The most recent
chemical data (November 2007) are presented in Figure 3-12, and indicate that NDPA
concentrations in groundwater are highest upgradient of Plant B in GW-16 and to the south in B-3.
NDPA concentrations in IW-6, IW-10 and GW-101 are low, ranging from 0.0076 ug/L to an

estimated concentration of 0.0014 ug/L.

Groundwater quality monitoring results from IW-10, GW-101 and IW-6 indicates the presence of
LNAPL-related compounds in groundwater between the extraction wells and East Ditch. The
location of these wells relative to the groundwater pumping induced flow directions indicates
LNAPL related compounds are sorbed to soil between the extraction wells and East Ditch. These
constituents in groundwater would be expected to migrate easterly toward the East Ditch in the
absence of a pumping stress, then south east parallel to the East Ditch. As discussed previously,

the East Ditch is a railroad drainage ditch, and offers little valuable aquatic habitat.

Distribution of Ammania, BEHP, NDPA and TMP in On-Property Groundwater

The distribution of these compounds in on-Property groundwater was presented in the Draft

Focused Remedial Investigation Report (MACTEC, October 2007). The highest concentrations of

ammonia in groundwater at Plant B are not anomalous when compared to concentrations observed

elsewhere at the Property including areas south of Plant B which also border East Ditch. The
3-12
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distribution of NDPA and TMPs in on-Property groundwater includes the Plant B area, and areas
associated with on-Property DAPL within the containment area and former Lake Poly. The
distribution of BEHP in on-Property groundwater is restricted to the Plant B area, and deeper

groundwater associated with on-Property DAPL within the containment area.

3.3 PUMPING RATE REDUCTION MONITORING OBJECTIVES

The following section describes the general monitoring objectives of the proposed monitored
pumping rate reductions of the Plant B system, including monitoring the effects of water level
change on LNAPL recovery, evaluating the potential for mobility of any residual LNAPL and
measurement of water quality changes in Plant B groundwater and East Ditch surface water. Goals
or measurements of success for the reduction in pumping rates of the Plant B system are described
in Section 3.5. The Plant B groundwater extraction and treatment system was implemented for
LNAPL migration control and was not intended as a remedy or control for dissolved phased
groundwater in vicinity of Plant B, or adjacent on-Property areas. The Plant B pumping rate
reduction monitoring objectives focus on LNAPL related issues. Olin will evalnate all Site
groundwater as part of QU3 in the CERCLA RIFS program and identification of remedial

requirements for groundwater in the Plant B area will occur during that process.

Assessment of further biostimulation is not a monitoring objective of this test. The operation of air
sparging will affect water levels upgradient of the extraction wells and will add one more unknown
variable into the assessment of effect of water table elevation on LNAPL mobility and
recoverability. Therefore during the progression of the pumping rate reductions, the AS/SVE

system will not be operated, and consequently, nuirient additions will also not be conducted.
3.3.1 Assessment of Further LNAPL Recovery

Historical data suggests some relationship may have existed between the water table elevation and
the appearance and recovery of LNAPL. Therefore, one of the monitoring objectives of the
pumping rate reduction will be to assess if LNAPL recovery rates are affected by manipulation of
the water table elevation, Since September 2005, a gradual increase in water levels in extraction
wells TW-11 and TW-12 has oceurred as in the course of normal system operation. This period of
time has also been accompanied with a small but perceptible increase in LNAPL recovery. During

the course of this pumping raie reduction test, the water levels will be allowed to increase further.
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The drawdown in the pumping wells will be held at specific water table elevations targets for a
sufficient time period to observe if LNAPL recovery increases or decreases. The length of that
time that constitutes a sufficient period will be based on the results of water level, LNAPL
thickness, LTNAPL distribution and LNAPL recovery data. Figure 3-13 presents the interpreted
distribution of LNAPL from the most recent sampling period. Historical LNAPL distribution
figures are presented in Appendix B. If after an adequate monitoring period, (to be determined by
field data), there is no indication of increased recovery of LNAPL, Olin will propose further
reduction in the extraction well purnping rate. Olin will make proposed modifications with EPA
concurrence. The proposed changes may be included in status report submittals or in general

correspondence with EPA.
3.32  Assessment of LNAPL Mobility

Currently the groundwater pumping cone of depression restricts LNAPL and associated sheen
migration toward the East Ditch. LNAPL mobility is a function of LNAPL saturation and LNAPL
conductivity (a function of LNAPL density, viscosity, and permeability relative to water). The
stability of an LNAPL plume refers to the ability of the LNAPL to migrate and is a function of
LNAPL mobility and LNAPL gradient which is defined by the elevation change of the air-IL.NAPL
interface over a distance (API, 2004). If the LNAPL is in vertical hydrostatic equilibrinm with the
groundwater, then the LNAPL gradient is approximately the same as the groundwater gradient. As
the groundwater pumping rate is reduced, the groundwater gradient from current residual sources
of LNAPL to the recovery wells will decrease and eventually flatten. Current LNAPL measured
thicknesses are trace to very low values (0.01 - 0.04 feet), which indicates that the LNAPL gradient
is small relative to the hydraulic gradient due to pumping. As this hydranlic gradient is reduced, it
is reasonable to expect that remaining LNAPL will become increasingly immobile (i.e., unable to
overcome capillary and surface tension forces opposing flow) if a thickening of the LNAPL layer

does not occur as the water table rises.

One of the pumping rate reduction menitoring objectives will be to verify that LNAPL is not
migrating beyond the capture zone of the extraction wells as pumping rates are reduced. This will
be accomplished by monitoring changes in LNAPL thicknesses in the extraction wells, and
observing for the presence of sheen or LNAPL in down gradient wells (eight wells located east of
the current extraction wells). If sheen or LNAPL is shown to be migrating, or dissolved

concentrations are shown to be increasing in area wells in response to a reduced pumping
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condition, appropriate actions will be taken. Such actions will include increased frequency of
monitoring, and if free or dissolved phase constituents are increasing in wells between Plant B and
the East Ditch, will include daily observations (during normal working hours) for sheen in the East
Ditch and may include increasing pumping rates. Sheen that can be attributed to LNAPL in the
East Ditch shall be contained and removed with absorbents. Pumping rates will be adjusted as

necessary to prevent further release of sheen to the East Ditch.

3.3.3 Assessment of Dissolved Phase Groundwater on East Ditch Water Quality

One of the monitoring objectives of the pumping rate reduction test is to monitor East Ditch
surface water and groundwater east and south of Plant B for VOCs, SVOCs, VPH and ammonia.
The analytical data will be used to cvaluate potential for impacts to East Ditch from dissolved
phase constituents in groundwater. An additional monitoring objective is to verify groundwater
flow directions in the vicinity of Plant B as the pumping rate changes continue by collecting and
evaluating several synoptic rounds of water level measurements. Pumping rates will be adjusted as

necessary to reduce groundwater discharge to the East Ditch.

3.3.4 Assessment of Water Quality Changes in South Ditch

One of the monitoring objectives is to document ammonia concentrations in South Ditch surface
water as the volume of treated groundwater discharge from Plant B into the South Ditch is reduced.
These discharge flows would occur during Monday through Friday during normal working hours,
with durations dependent on the total pumping rate at Plant B. Over weeckends, the water is

extracted and stored and is not treated or discharged.

The groundwater which currently discharges to the South Ditch downstream of the weir contains
ammonia and other site-related constituents. Depending on the time of the year and the volume of
base flow in the South Ditch, the Plant B treated groundwater inflow to South Ditch can contribute
a large percentage of the total stream flow. This treated discharge has higher alkalinity and pH and
lower concentrations of ammonia, inorganics, and metals than the base flow surface water in the
South Ditch. In general, the discharge of the treated groundwater to the South Diich reduces
concentrations of ammonia, inorganics, and metals in South Ditch surface water. The mixing of
the treated groundwater with the South Ditch base flow also results in the formation of the floc

observed immediately downstream of the weir.
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During the pumping rate reductions conditions in South Ditch will be monitored and observed.
The monitoring of South Ditch will include collection of surface water samples for on-site analysis
of pH and ammonia and measurement of surface water levels at weekly frequency as shown on
Table 3-3. These activities will be completed at locations PZ-20 and PZ-17RR, located 25 feet and
150 feet respectively, downstream of the weir in Upper South Ditch. The top of risers on these
piezometers have been surveyed for vertical control. The surface water level measurement will
include the surface water elevation (measured from the top of riser) and surface water depth at each
piezometer. In addition the shallow groundwater level in the piezometer will be measured to allow
computation of the vertical gradient between surface water and shallow groundwater. If changes in

conditions are observed that merit further communication outside of the Status Reports, Olin will

contact USEPA,
3.3.5 Data Quality Objectives
The data deveioped during the monitored reduction in pumping rates will be used to:

= monitor and adjust groundwater pumping rates in response fo water level, LNAPL
thickness or dissolved concentrations as required;

* evaluate groundwater flow directions prior to, during and after any pumping rate change;

» monitor LNAPL distribution and thickness prior to, during and after any pumping rate
change; and

* monitor VOCs, SVOCs, ammonia and other COC concentrations in area groundwater
sufficient to determine any impacts after a pumping rate change.

Water level and LNAPL level measurements will be taken with calibrated meters capable of

measuring the water table to within 0.01 feet, and LNAPL thickness to within 0.01 feet.

Groundwater pumping rates will be adjusted using a separate variable frequency motor drive
dedicated to each pump to maintain consistent, measurable and repeatable pumping rates. Total

flows will be measured by recording the volumetric flow over a measured time period and

calculating volume per time.

Under the existing RGP for treated water discharge, samples of the Plant B influent and effluent are
collected monthly for off-site chemical analysis, as described previously. These monthly influent
3-16
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and effluent samples will be collected and analyzed during the course of the pumping rate
reductions for periods when groundwater is being extracted, treated and discharged. These are
quantitative data used for verifying compliance with the RGP. These data will be validated in

accordance with procedures in Appendix A. Reporting limits for laboratory analysis are also

provided in Appendix A.

Collection, preservation, tracking, validation and reporting of off-site laboratory analysis of
groundwater and surface water samples shall be completed in accordance with procedures and
QA/QC requirements provided in Appendix A. On-site analysis of ammonia shall also be
completed, and this work will be completed in accordance with methods contained in Appendix A.

Collectively, this data will be used to assess potential for water quality impacts associated with the

Plant B pumping rate reductions.

3.4 PROPOSED PUMPING RATE CHANGES AND MONITORING PROGRAM

This section describes four major aspects of the monitored pumping rate reduction program

mcluding:

* modifications to the existing pump controls;
* operational adjustments;
* sample locations and frequency of sampling; and

*  summary of analytical program.
3.4.1 Modification to Existing Pump Controls

The existing Plant B groundwater extraction system was not designed to allow fine adjustment of
the pumping rates. The groundwater extraction was designed to maintain a groundwater
depression sufficient to contain LNAPL and inhibit LNAPL migration to the East Ditch. The
groundwater is pumped with large peristaltic pumps at nearly constant revolution. The water table
fluctuates in response to recharge events and surrounding seascnal groundwater conditions

superimposed on the extraction system pumping cone of depression.
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The existing peristaltic groundwater extraction pumps have been upgraded with variable frequency
drives to allow precise control of motor speed measured in revolutions per minute (RPM).

Changes in pumping rates will be roughly proportional to changes in motor RPM.

3.4.2 Pumping Rate Changes, Operational Adjustments, and Monitoring

This subsection describes the general schedule for pumping rate changes and operational

adjustments which may be required if an increase in additional recoverable LNAPL is encountered.
3.4.2.1 Pumping Rate Changes

The system response to initial pumping rate changes will be evaluated. The monitoring and
evaluation period will include pumping rate adjustments where the current total system pumping
rate of 8.5 gallons per minute (gpm) will be stepped down initially to approximately 5.5 gpm over a
four to six week period, by making gradual and incremental pumping rate adjustments. . The
exact reduced pumping rate will be based on target water elevations as outlined below. Any further
reductions or cycling of the system may be proposed based on the measured response to LNAPL,

dissolved constituents and water levels.

The initial target water elevations include 75.5 to 76 feet for TW-11 and TW-12, and 76 to 76.5 feet
for IW-13. These elevations replicate general water level conditions that persisted from 2000 to
2002, when LNAPL recovery was most productive. The water level elevation targets for PID,
GW-23 and P35 should range from 77 to 77.5 feet during the initial rate adjustment. These target
water level elevations are intended for initial adjustment of the pumping rates and maintaining
them are not rigid requirements for system operation. It is expected that operational experience
will identify ranges around these initial targets that the system can be operated to achieve. The
objective will be to stabilize water levels at or near the target elevations over a four to six week
pertod. Once these target elevations are reached and reasonable operational ranges become better
understood, pumping rates will need to be adjusted on an as needed basis to respond to water table

fluctuations that arise from changes in direct recharge from precipitation events and dry spell

periods.

Pumping rate changes will be preceded and followed by a series of monitoring steps. Each of these
steps and the frequency of momtoring activities are described in Table 3-3. Subsequent
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modifications to pumping rates will be based on evaluation of the data collected during this

process.
3.4.2.2 Operational Adjustments

One of the purposes of the monitored pumping rate reduction is to assess the effects of a rising
water table elevation on LNAPL mobility. If a gradual increase in the water table elevation is
accompanied by a measurable monthly increase in LNAPL recovery, the water table will be held at

that level and pumping rate unti! LNAPL recovery rates again begin to decline. .

Olin will evaluate and summarize monitoring data and make recommendations to EPA concerning
pumping rate changes. Other operational adjustments will be evaluated based on changes in
operating conditions and/or observations of sheen or LNAPL in wells at other locations in the
monitoring well network. The appearance of sheen or LNAPL as the water table rises do not

necessarily indicate that LNAPL is mobile or recoverable,
3.4.2.3 Monitoring

Current monitoring activities include collection of water levels, LNAPL thickness, LNAPL
recovery data and extraction well flow rates. The wells, monitoring activities and monitoring
frequencies are shown in Table 3-3. Prior to initiating pumping rate changes, a synoptic water
level data set will be collected from a larger number of wells to gain a better understanding of the
hydraulic influence of the Plant B groundwater extraction wells. If the water level probe indicates
the presence of a LNAPL in the well, a LNAPL level measurement will be made. LNAPL level
measurements will be made in all wells that have historically detected LNAPL. The presence of
sheens will be checked in the eight downgradient wells on the east side of the Site prior to initiating
the initial incremental pumping rate adjustments. The presence of sheen 1s determined visually by
obtaining a groundwater sample at the water table in a clear bailer. If the bailers indicate the
presence of sheen in any well between the Plant B extraction wells and the East Ditch, monitoring

will include daily observations for sheen in the East Ditch when Olin staff is normally scheduled to

be on site during weekdays.

After pumping rate adjustments have achieved the target water levels, LNAPL recovery and flow

rate measurements will be collected during weekday operations with daity water level
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measurements from the extraction wells. On a weekly basis, additional wells will be checked for
LNAPL and LNAPL related sheen and LNAPL (if present) will be recovered. On a monthly basis,
a larger set of wells will be measured for water levels as part of Plant B operations and will

continue to be monitored during the pumping rate reduction test
3.43 Summary of Proposed Analytical Program

During normal operation of the Plant B groundwater extraction and treatment system, monthly
influent and effluent sampling and analysis will be conducted in accordance with the RGP. This
will include analysis for VOCs including trimethylpentenes, SVOCs, iron, ammonia, pH, total
phenols, residual chlorine and silica gel treated hexane extractable material (SGT-HEM) (Tables 3-
1 and 3-2). Normal operational monitoring will also include quarterly sampling of GW-16, and
semiannual sampling of B-03, GW-101, GW-13, IW-10, and IW-6. Groundwater samples
collected from these wells will be analyzed for trimethylpentenes, NDPA, BEHP, EPH, VPH,

ammonia, iron, and pH. Samples will be collected and analyzed in accordance with methods and

procedures described in Appendix A.

On a2 monthly frequency, after initial target water levels are achieved, a groundwater sample will be
collected by low flow methods from TW-6, GW-101, and TW-10 and analyzed for VOCs, SVOCs,
EPH, VPH and ammonia to document groundwater quality immediately down gradient of the Plant
B area. On a monthly frequency, two surface water samples will be collected from East Ditch and
anatyzed for VOCs, SVOCs, EPH, VPH and ammonia in accordance with methods in Table 3-2
and Appendix A. Sampling access to East Ditch is dependent upon obtaining necessary access
permits and approval of sampling dates which will require advance notice and approval from
Massachusetts Bay Transit Authority (MBTA). If access cannot be obtained for a particular

sampling date, that sampling cannot be performed.

On a weekly basis during normal Plant B discharge operations, a surface water sample will be
collected from the surface water locations immediately downstream of the weir (PZ-21) and also
slightly downstream of the weir (PZ-17RR)} and analyzed on-site for ammonia and pH in
accordance with methods described for sampling and analysis in Table 3-2 and Appendix A. The
water level in the stream will be gauged at the time of sampling, and field parameters of
temperature, turbidity and specific conductance will be collected. Surface water samples collected

from South Ditch will not be collected for off-site analysis.

3-20
P:\Projectsiolinwilm\Olin Wilmingtor CSS 2008\4.0_Deliverablesid.2_Work_Plans\IRSWP Revisions\Final Text\Final IRSWP
080808 .dac



Olin Chemical Superfund Site, Wilmington, MA — Final Interim Response Steps Work Plan August 8 2007
MACTEC Engineering and Consulting, fnc. Project No. 610008001 6-02 Final

3.5 MEASUREMENTS OF SUCCESS

The following bullets identify the criteria that would be considered measures of success for the
LNAPL recovery pumping rate modifications. The measurements must be substantially achieved

in order for the effort to be deemed successful.

* Increased volume and/or efficiency of recovered LNAPL (i.e., monthly/cumulative volume
or LNAPL/water ratio); or

* Achieve and maintain conditions that indicate remaining LNAPL is immobile;
*  No LNAPL or LNAPL related sheen observed in East Ditch surface water or bank;
» No adverse impact on surface water quality in the East Ditch (ammonia, VOCs, SVQCs);

= No visually observable adverse impacts to aquatic life in the East Ditch.

3.6 SCHEDULE

A start date for the pumping rate modifications will be negotiated with the USEPA based on
comments on this work plan, and completion of training and access agreement to sample East

Ditech within the MBTA.
3.7 REPORTING

The results of the pumping rate reductions, groundwater and surface water monitoring will be
provided in the semi-annual status report. These reported resuits will include tabulated ENAPL
recovery data, water level data, and LNAPL thickness data. Figures will include monthly and
cumulative LNAPL recoveries for individual wells and plots of extraction well water levels.

Interpreted groundwater surfaces from the monthly water level measurements will also be

provided.
38 HEALTH AND SAFETY

The activities related to pumping rate modifications within the Olin Property will be conducted
principally by Olin personnel as part of the Plant B O&M. This work will be carried out under
Olin’s Site HASP.
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4.0 DAPL EXTRACTION PILOT TEST DESIGN INTERIM RESPONSE STEP WORK
PLAN

This IRSWP addresses the schedule for the design of the DAPL Extraction Pilot Test for a DAPL
extraction remedy at a portion of the Site, referred to as the off-PWD Study Area. The off-PWD
Study Area and the DAPL extent within the off-PWD Study Area are shown as Figure 4-1. This
IRSWP has been prepared in accordance with Statement of Work for the RI/FS (USEPA, 2007).
The IRSWP presents the current proposed site plan which identifies the previously MADEP-
approved location for the extraction well and associated monitoring wells (Figure 4-2). In addition,
this IRSWP also presents the description of the extraction and monitoring program as it was
presented to and approved by the MADEP. Data collection during the IRSWP described herein

will document hydrogeologic responses and potential geochemical changes in response to pumping

stresses.

Information developed during the DAPL Extraction Pilot Test will be used in the preparation of the
off-PWD Study Area component of the FS for groundwater.

4.1 PURPOSE OF DAPL EXTRACTION PILOT TEST

4.1.1 Purpose of DAPL Extraction Pilot Test

The DAPL Extraction Pilot Test described below is intended to determine the feasibility of DAPL
extraction in the off-PWD Study Area, and to assess the hydrogeologic and geochemical impact of
DAPL extraction on groundwater and surface water quality in areas proximate to the extraction
operations. Information developed during the DAPL Extraction Pilot Test will be used in the FS
for groundwater. The location of the off-PWD Study Area is shown in Figure 4-1.

4-]
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4.2 BACKGROUND
4.2.1 Conceptual Site Model Considerations

Hydrogeologic Considerations
Figure 4-3 presents a cross section to scale through a portion of the off-PWD Study Area. This

section (A-A’) shows the interpreted bedrock surface and the estimated top of DAPL between well
clusters GW435/43D (A} and GW425/42D {(A’). Multilevel piezometer MP-2, not shown on the
section, 15 adjacent to GW428/42D. The location of this section is shown on Figure 4-2. The
interpreted DAPL/diffuse layer interface was estimated previously by Geomega to be near 60 feet
MSL (Geomega, 2003a) based on results of inductance logging and sampling of piezometers and

wells around the Study Area.

The DAPL thickness over the deepest portion of the bedrock depression is approximately 22 feet.
The upper DAPL surface is approximately 28 feet below ground surface. From surrounding
borings, the overburden geology consists of a layered sequence of fine to coarse sand and mixtures
of sand, gravel and cobbles. It has been noted in a number of borings that the gravel and cobble
content increases with depth, but in borings completed by Geomega to collect samples for column
testing, the lower sections of unconsolidated deposits in the bedrock depression are a silty glacial
till. Geomega assigned a hydraunlic conductivity of 1 foot/day for this material in its

implementation of the finite element numerical model for the simulation of remedial alternatives

(Geomega, 2003b).

DAPL Geochemical Considerations

DAPL is an acidic, reduced, hypersaline fluid with both elevated concentrations of inorganics and
organics. Inorganics detected in DAPL at high concentrations include dissolved sulfate, sodium,
chloride, ammonia, chromium, iron, aluminum and manganese. Organics detected in DAPL
include phenol, acetone, 2-hexanone, bromoform, MEK, BEHP, toluene, trimethylpentenes, 4-
bromophenyl-phenylether, naphthalene, benzoic acid, NDPA and NDMA. Column flushing
studies conducted by Geomega (Geomega, 2004a)} have clearly demonstrated the potential for
precipitation of inorganic minerals and pore throat clogging (i.e., the blocking of the smaller
apertures within the connected inter-granular pore spaces between soil particles) when DAPL is
displaced by higher pH groundwater, thus changing Eh and pH conditions within the aquifer. At

the lower pH conditions that are characteristic of DAPL, the majority of the dissolved iron is
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present as ferrous iron. As pH increases, the mineralization mechanism is initiated by oxidation of
soluble ferrous to insoluble ferric iron and precipitation of iron oxides. The iron oxide mineral
surfaces form nucleation points for precipitation of an aluminum-chromium sulfate. These mineral
phases are not only capable of clogging aquifer pore throats, but presumably also extraction well
screens, sand pack, and piping when appropriate conditions are created. One of the extraction test
objectives is to remove DAPL in a manner that minimizes intrusion of overlying groundwater and
diffuse groundwater into the DAPL, and thereby mitigating undesirable mineralization. As DAPL
is drawn down and inward to the extraction point, mineralization would be expected to occur to
some extent from disconnected ganglia of DAPL that are retained within dead-end pore throats and
constrictions in the till. Since the precipitated minerals will likely slowly dissolve from the aquifer
matrix over long periods of time, maximizing the percentage of recoverable DAPL should be a
primary remedial objective. This may require a longer term, more gradual DAPL recovery strategy

that minirmizes the formation and retention of DAPL ganglia in the aquifer.

The DAPL will be extracted from the bottom of the DAPI. layer at controlled rates in order to
avoid uncontrolled, large scale mixing of DAPL with relatively un-impacted groundwater, which
could potentially cause precipitation reactions that could clog the subsurface soil matrix and

potentially make further DAPL extraction difficult or impossible.

DAPL Density Flow Considerations
The movement of the DAPL is governed by density driven flow mechanisms that are dominated by

convection. The DAPL within the off-PWD study area has migrated vertically downward to the
bedrock surface, which constitutes an essentially impervious boundary. The DAPL is contained
within a shallow sloping bedrock depression, which forms a “bowl shaped” sloping aquifer with a
central low point, or bottom. Extraction of fluid from the low point of this depression will result in
DAPL movement along this sloping boundary toward the central extraction point, For a DAPL
removal strategy to be effective, the rate at which the DAPL is pumped should not exceed the
density driven flow rate towards the extraction point. Pumping at an excessive rate over an

extended period of time could create several general conditions that would favor failure of the

extraction strategy. These include:

s (Causing the DAPL body to become disconnected and intruded by diffuse and overlying
regions of groundwater resulting in mineralization and aquifer clogging;
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» Causing excessive DAPL drawdown of the DAPL/diffuse layer interface in vicinity of the

pumping wells with similar detrimental effects;

s  (Causing a disturbance of either the DAPL or the diffuse layer could induce convective
flow patterns that may exacerbate the existing conditions (e.g., cause contamination to
spread over a broader area, increase concentrations at shallow depths in the aquifer and/or
in of -PWD surface water); and

= Causing an expansion of the diffuse layer thickness.

The pumping rate that would cause these types of failures over both short and longer term
conditions is not currently known, and investigating that question further is an objective of the
DAPL Extraction Pilot Test. Geomega (Geomega, 2004b) has made an initial estimate of the
density driven flow rate for the upper DAPL pool in the off-PWD Study Area. This estimate,
which ranges from 0.2 to 0.8 gpm, is a function of the DAPL density, bedrock slope, aquifer
porosity and hydraulic conductivity. The DAPL pool is known to be density stratified, and density
is a variable that will change with time and presumably affect sustainable DAPL pumping rates.
Mineralization within the aquifer, discussed previously, could impact aquifer porosity and
conductivity. The aquifer properties at the point of extraction will not be known until the
extraction and monitoring wells have been installed. Sustainable pumping rates will be evaluated
by increasing the pumping rate and monitoring drawdown of the DAPL/diffuse layer interface and

any associated chemical changes.

4.3 DAPL EXTRACTION PILOT TEST DESIGN

This section describes the design schedule and the physical components that need to be designed to
extract, and to safely manage and transport the extracted DAPL for off-site treatment and disposal
at a licensed facility approved for these materials. The DAPL Extraction Pilot Study design also
encompasses the monitoring strategy and requirements for operation and maintenance of the
system during the pilot test. The general monitoring strategy has been proposed to and has been
approved by the MADEP. The principal components of that monitoring approach are summarized

in this work plan.
4.3.1 Design Schedule

The design schedule is presented in Figure 4-4. The design will include extraction and monitoring
wells, two dual wall DAPL storage tanks and a truck loading facility, with appropriate leak
4-4
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detection, and automatic shutdown controls and telemetry, to provide a safe and reliable pilot
system. This will require preparation of a Spill Prevention, Control and Countermeasure Plan
(SPCC). An O&M Plan will be developed based upon the final design and as built equipment. The

design will undergo an extensive safety review by Olin and MACTEC, to ensure protection of site

operators and the public.

The pilot DAPL extraction system will be built, operated, and maintained on a property not owned
by Olin, and the DAPL will be transported off-site on in truck tanker cars not owned or operated by
Ohin. Therefore several additional parties will be involved in the process of providing access, and

implementation of the DAPL extraction test. These parties include the property owner, the

transport and the disposal contractor
4.3.2 Description of Pilot Test

The Pilot Test will consist of the installation of a DAPL extraction and conveyance system, a
phased DAPL extraction program, and the shipment of recovered DAPL over road trucks to an off-
site disposal facility. Figure 4-2 is the current proposed site plan showing the approved location of
the extraction well, proposed locations of inductance logging wells and multi-level piezometers in
the immediate vicinity of the extraction well, and the proposed location of the truck tanker car
loading station. During the DAPL Extraction Pilot Test, monitoring will be conducted to assess the

impact of the DAPL extraction operation on groundwater and residual DAPL in the off-PWD
Study Area.

The DAPL Extraction Pilot Test has several distinct phases including a baseline monitoring period
and a DAPL extraction period that entails several stepped periods with increasing rates of pumping.
The duration of each step test period will be considerably longer than a typical aguifer pumping
test due to the geochemical concerns described above. The purpose of the overall test is to better
understand hydraulic properties of the till, DAPL/diffuse layer interface response to pumping,
geochemical changes near the extraction well and longer term overall lowering of the height of the
DAPL pool. The general approach to the pilot test and key elements of the design are described

below,
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4.3.3 Proposed Extraction Well

The proposed DAPL extraction well and the configuration of the monitoring well network are
depicted in plan view in Figure 4-2 and in schematic sectional view in Figure 4-5. The final

location of the extraction well may be modified based on third party agreements required for access

to the property.

The currently proposed extraction well will be screened in the DAPL and constructed from 6-inch
diameter, Schedule 40 polyvinyl chloride (PVC) with a 5-foot long continuous slot {wire wound)
well screen, installed to the bottom of the DAPL pool, at the deepest central point in the bedrock
depression. . This depth is approximately 50 feet below ground surface. The final design of the
well screen and sand pack will be based on geologic stratigraphy encountered at the location during
installation of the monitoring wells. Samples of the soil will be collected for field or laboratory
grain size distribution to verify field classification. The final field well design will consider
placing the well screen several feet into bedrock to act as a sump, and will evaluate the screen
length and its position relative to the top of till, if present. The sand pack will extend two feet
above the top of screen and be sealed with three feet of bentonite chips. The remainder of the well
annulus will be grouted to the surface with a cement/bentonite grout. The well head will be
secured within a well vault with a small enclosure for a peristaltic pump. The pump drop-pipe will

be constructed from PVC.

The extraction well and all nearby monitoring wells and piezometers will be instalied by Rotosonic

drilling methods. This method is intended to minimize disturbance to the aquifer during drilling.
4.3.4 Monitoring Well Network

Short-term changes in groundwater quality in the vicinity of the extraction well will be monitored
with two new multilevel piezometers and two induction logging wells on the currently
downgradient side of the extraction well, and one induction logging well on the currently

upgradient side, as shown schematically in Figure 4-5. All wells will be flush- mounted.

The two downgradient multilevel piezometers will be installed at 7.5 feet and at 15 feet from the
extraction well. The two downgradient induction logging welis will be installed at 15 feet and 30

feet from the extraction well. The upgradient induction logging well will be 15 feet from the
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extraction well. This well configuration is intended to provide a thorough understanding of
upgradient hydraulic and geochemical responses to pumping, and an ability to compare down
gradient responses. The well network 1s not intended to evaluate synumetry of response around the
extraction well. Existing wells in the area will also be used to monitor groundwater elevation and
water quality. These include GW-428, which will be instrumented with continuous recording
water level transducers, and GW-42D, which will be inductively logged during the test monitoring

period. Wells GW-435/43D were destroyed when the 4-6 Jewel Drive industrial property was

developed.

The multilevel piezometers will each have from ten to twelve ports and will span the DAPL/diffuse
layer interface, overlying groundwater and underlying DAPL. The diffuse layer is estimated to be
3 to 4 feet thick. The piezometer construction will be the same as other multilevel piezometers on-
site (e.g., MP-2), with single tube ports that will be accessed for collection of groundwater samples
and physical measurement of the potentiometric surface. The induction logging wells will be two-
inch diameter Schedule 40 PVC with a solid cap bottom. These wells will be filled with de-ionized
(DI) water as they are constructed and installed down the borehole to help overcome buoyancy.

The DI water will remain in the wells for logging.

Depending on the best route for access, the sequence of drilling will be to install the extraction well
first, followed by the induction logging wells. After these wells are instalied, the three induction
wells will be inductively logged to locate the DAPL/diffuse layer interface. Those data will be

used to determine the depths of the ports in the multilevel wells. The multilevel wells will be

installed last.
4.3.5 Conveyance Pipe

The location of the truck loading area is shown in Figure 4-2, The area is within the property
setbacks to avoid restrictions on the commercial use of the property. The piping will be above
ground between the well house, storage tanks and off loading connection. The conveyance pipe
from the pump house to the tanks will be a dual wall and heat traced. The tanks will also be heat
traced with interstitial monitoring devices and high level alarms. The freezing point of DAPL is

only several degrees less than water and all exterior components must be protected from freezing.
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4.3.6 Truck Tanker Car Loading Station

The general area of the tanker loading station is shown on Figure 4-2. The final configuration of
this location will be established by the final design. The DAPL will be loaded from the storage

tanks the truck tankers using a vacuum pump on the trucks.

The storage tanks (8,700 galions each) will have a combined capacity of 17,400 gallons. Assuming
a 100% on stream time, at 2 1 gpm fill rate, the storage tanks will have an approximatel 2 day total

storage capacity.

The design will include security and safety measures for the safe filling and storage of materials at
the loading station. This will include level safety controls, shut offs and alarms. The design will

also identify any applicable permits and other requirements.

4.3.7 Electrical Service

The proposed system will use an electrical power drop at the pump house.

4.4 PILOT TEST MONITORING

The DAPL Exiraction Pilot Test includes a pre-pumping baseline monitoring phase and a
monitoring program during active extraction of DAPL.. These monitoring phases are described in
the following subsections. The expected durations of each monitoring phase are provided for

context but may be modified based on actual monitoring data.
4.4.1 Baseline Monitoring

It is anticipated that the process of drilling the extraction and monitoring wells will disturb the
density stratification in the DAPL locally. This may result in creation of density convection cells,
which could cause short-term instability in the DAPL/diffuse layer interface. Thus after the wells
are installed (and pnior to pumping), the DAPL/diffuse layer interface will be monitored to
establish baseline conditions. Depending on the degree of disturbance, this monitoring might last
from one to two months, or less. This baseline monitoring will also establish the range of natural

fluctuations in the monitoring parameters and inductance logging responses. This will be useful in
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assessing whether differences measured under pumping conditions constitute changes or normal

fluchuations.

Baseline monitoring will consist of induction logging of the three induction logging wells and
sampling the ten zones in cach multilevel well using a flow through cell at low flow pumping rates
(<300 miliiliter per minute {ml/min)). Induction logging will also be completed in GW-42D and
GW-43D. The water from the multilevel wells will be monitored for pH, oxidation-reduction
potential (ORP), specific conductance, temperature, turbidity and color. Samples will be collected
for on-site analysis of ferrous and ferric iron and sulfate. These parameters will be analyzed using
a HACH kit with a portable spectrophotometer. The frequency of monitoring will be determined

based upon initial results and changes that are observed in subsequent sampling events.
442 Monitoring During DAPL Extraction

The rate of density driven flow to a central well was estimated by Geomega to be 0.2 to 0.8 gpm.
The DAPL extraction pilot test is designed to pump first within that range, and then slowly and
incrementally increase the pumping rates to test that theoretical range by intentionally exceeding
the upper limit. Thus several pumping rates will be tested (0.5 gpm, 1.0 gpm and 2.0 gpm) to see if
they are attainable without creating adverse geochemical or hydrologic conditions caused by
excessive DAPL drawdown, intrusion of the diffuse layer into the DAPL zone or expansion of the
diffuse layer. The durations and pumping rates are provided to add context to the discussion. The

actual durations and the pumping rates will be determined from monitoring data as it is collected

and assessed.

First Pumping Step: Rate = (1.5 gpm
The initial pumping rate (0.5 gpm) is the midpoint of the range of DAPL density flow rate to a
central well estimated by Geomega (0.2 ~ 0.8 gpm).

Prior to pumping, a final set of static water levels will be taken and static inductance logging
completed. After pumping has been initiated, monitoring will be more frequent, during the first
several days and gradually reduced over time. Initial monitoring will include daily collection of
water samples from the multilevel piezometers and water level measurements for the first several
days. The water from the multilevel wells and the extraction well effluent will be monitored for

pH, ORP, specific conductance, temperature, turbidity and color. Samples will be collected for on-
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site analysis of ferrous and ferric iron and sulfate using a HACH kit with a portable
spectrophotometer. The three inductance logging wells in the vicinity of the extraction well will

also be logged.

The first pumping step period is proposed to continue for 90 days but that time period will be
assessed based on the monitoring data collected during the test. After the initial start up period,
monitoring will occur on a weekly schedule and may gradually be reduced in frequency if data
trends are stable. Monitoring will inctude inductance logging, sampling the multilevel wells for the
same parameters and measurement of water levels. Inductance logging will be completed in the
three wells near the extraction well and in GW-42D, Well GW-425 will be instrumented with

transducers and a data logger.

Second Pumping Step: Rate = 1.0 gpm

The monitoring data will be evaluated during progress of the initial pumping step. If adverse
DAPL interface drawdown and geochemical conditions are not apparent, the pumping rate will be
doubled to 1.0 gpm if this proposed rate is supported by field data. This pumping stress period will
last for an estimated 120 days unless modified based on field data. The stress period will be longer
due to the higher pumping rate and potentially longer time to reach equilibrium. The first week
following the increase in pumping rate, operating parameters will be monitored more frequently,

and then gradually reduced depending on trends observed in the data.

Third Pumping Step. Rate = 2.0 gpm

The monitoring data will be evaluated during progress of the second pumping step. If adverse
DAPL interface drawdown and geochemical conditions are not apparent, the pumping rate will be
doubled to 2.0 gpm, if this rate is supported by field data. This pumping stress period will last for

an estimated 180 days unless modified based on field data. The monitoring procedures will be the

same as the prior pumping step.

Extended Pumping Period
If the third pumping step is completed successfully, the test will have operated for approximately

one vear. At that time, Olin may conduct additional DAPL pumping for an extended period to last

an additional six months.
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Test Termination

Based on the current ﬁnderstanding of the site hydrogeology, it is expected that pumping rates
exceeding or even approaching 2 gpm may not be sustainable either at or near the pumping well or
within a connected DAPL pool. If geochemical conditions or logging trends are encountered,
during any pumping steps, which warrant a reduction in pumping rate, that data will be shared
immediately with the USEPA. Given the potential complexity of chemical reactions and unknown
nature of DAPL and diffuse layer response io pumping, establishing a set of definitive, pre-
determined termination criteria for the test may not be possible at this time. Clogging of the
extraction well would be an obvious criterion for terminating the test. Other potential conditions
that would lead to test termination include excessive drawdown or intrusion of diffuse layer and
overlying groundwater into the DAPL or expansion of the diffuse layer thickness. The magnitude
of change that would be deemed adverse is best determined by actual data collection. Some
expansion of the diffuse layer or drawdown of the DAPL/diffuse layer interface may be acceptable.

What constitutes an unacceptable change will be subject to interpretation as data are collected.

4.43 Pilot Test Shut Down

After completion of the Pilot Test or Test Termination, the truck loading facility and storage tanks
with associated piping will be removed from the Jewel Drive property. The well house, pilot test
well and associated monitoring wells will remain on site for possible future use after a Feasibility

Study is completed and a Record of Decision has been issued for Operable Unit 3 (OU3).

4.5 SOIL MANAGEMENT

Management of investigation derived wastes (IDW) will be in accordance with the USEPA
memorandum “Guide to Management of Investigation Derived Wastes”, (USEPA, 1992) Drill
cuttings from below the water table will be drummed and labeied in accordance with Department
of Transportation (DOT) requirements and transported to the 51 Eames Street property for
temporary storage pending laboratory analysis of the soil and a determination for its final
disposition. Waters returned from the drill cuttings below the depth of the DAPL/diffuse layer
interface will also be contained and drummed. Other dril] waters will be allowed to re-infiltrate on

site,
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Unsaturated soil within the Study Area depicted in Figure 4-1 is not affected by contaminants
associated with the 51 Eames Street Site, and therefore the management or disturbance of

unsaturated soils 15 not subject to the soil management requirements described herein.

All soil excavated from depths greater than the estimated maximum seasonal high groundwater
elevation at the property, during this IRS, will be temporarily stockpiled adjacent to the excavation
on poly sheeting and covered, and returned to the excavation upon completion of subsurface work.
Any soil excavated from depth that cannot be returned to the excavation, will be also transported to
the 51 Eames Street property, pending laboratory analysis of the soil and a determination as to its

final disposition. Excavated soil will not be staged at the property for a period greater than 90

days.
4.6 GROUNDWATER MANAGEMENT

Wells will not be developed in an effort to minimize disturbance of the DAPL/diffuse layer
interface. Aside from drill spoils discussed previously, other groundwater waste requiring
management is not expected during well installation. During sampling, a minimal amount of purge
water will be generated and will be containerized and transported to 51 Eames Street Property and

characterized for disposal.
4.7 HEALTH AND SAFETY

All field activities related to this IRS will be performed in accordance with a site specific HASP
that will be developed commensurate with the features and operation and maintenance
requirements of the final designed sysiem. Field activities related to drilling, installing, and

sampling of monitoring wells will be in accordance with the existing HASP as amended in 2006

{(MACTEC, 2006c¢).
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4.8 PERMITS

The DAPIL Extraction Pilot Test is being conducted as a study in the context of Section XIIT of the
Settlement Agreement. Based on the specific language of the Settlement Agreement, Olin believes
the Pilot Study complies with intention of SEC. 121 [42 U.5.C. 9621] of CERCLA, and that no
local, state or federal permits will be required for on-site Pilot Test components. Olin wiil confer
with USEPA to confirm that state and local permits will not be required for on-site Pilot Test
components but that the substantive requirements of such permits will be met. Some permits may

be subrogated to subcontractors as in the case of permits that may be required for the transportation

of the DAPL for off-site treatment.
4.9 REPORTING

Semi-Annual Status Reports will be submitted to report the progress of the DAPL Extraction Pilot
Test and design. The Semi-Annual Status Reports will be prepared as outlined in the Statement of
Work {USEPA, 2007). The first and second Semi-Annual Status Reports were submitted six and
12 months respectively after the Effective Date of the AOC.

4.10 SCHEDULE

A schedule for the implementation of the DAPL extraction Pilot Test will be included with the
design. The schedule for the design, which is a required submittal under this IRSWP, has been
discussed. The project will require that third party access agreements be negotiated. Olin will
make a good faith effort to proceed with and conclude these negotiations 1n an expeditious manner,
When these negotiations have been completed and agreements are signed, the final design approval
and construction of the truck loading station and pump house will be initiated. These negotiations
are critical path items and have potential to drive the overall project schedule. Failure to obtain

access will change the scope of the project.
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Figure 3-2
Soll Vapor Extraction (SVE) Mass Removal
Final Interim Response Steps Work Plan
Olin Chemical Superfund Site
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Figure 3-3
Monthly and Cumulative LNAPL Recovery
Final Interim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts
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Figure 3-4
Water Levels (WL) and Monthly LNAPL Recovery
Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wilmington, Massachusetts
~ = IW-11T WL ~&—IW-12 WL 8- IW-13 WL —%PID WL —%—GW-23 WL —e—P5 WL —+—LNAPL Recovery

B4 7

83 1 ¥

82 &\ 6

81

80 8

79 §
§ 78 <
€ ‘g

77
g 76

3

s

> :

73 2

72

7 1

70

69 0

222000  1UA2000  TM12001  3M8R002 11232002 7312008 462004 1211272004  BMG2005 4202006 1172007  SWB/2007

Date Notes
LNAPL = Light Noo-Agusous Phase Liguid

Prepared/Date: PHT 07/1707

P Projectyolinwidm Oin Wilmington CSS 200684 0 Deliverables'd 2 Work Plans\IRSWP Revisions'Figuees'Final\ Checked/Date;: RAL 07/19907

Final Figures 3-3 to 3-6.x)s




Figure 3-5
Water Levels (WL) and Individual Well LNAPL Recovery (LNAPL)
Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wilmington, Massachusetts
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Figure 3-6
LNAPLThickness (LT) and LNAPL Recovery
Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wilmington, Massachusetts
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Figure 3-7
Concentrations of 2,4, 4-Trimethyl-1-pentene in Plant B Area Groundwater Samples
Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wilmington, Massachusetts
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Figure 3-8
Concentrations of Bis(2-ethylhexyl)phthailate in Plant B Area Groundwater Samples
Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wilmington, Massachusetts
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Figure 3-9
Concentrations of Nitrogen, Ammonia in Plant B Area Groundwater Samples
Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wiimington, Massachusetts
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Figure 3-10

Concentrations of N-Nitrosodiphenylamine in Plant B Area Groundwater Samples

Final Interim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts
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Figure 3-11
Concentrations of 2,4 4-Trimethyl-1-pentene, Bis(2-EthylHexyl)phthalate, N-Nitrosodiphenylamine,
and Nitrogen Ammonia in Plant B Influent Samples
Final Interim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts
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Tahle 2-1
Histerical Groundwater and Surface Water Sampling Plan
Final Interim Response Steps Work Plan
Olin Chemicat Superfund Site
Wilmington, Massachusetts

“Groundwater
Elevations and
Contours

Surface Water
Chemistry

Vertical
Gradients

Groundwater

Well' Chamistry

Mass Flux
Through
Window

Equipped
with Data

Loggar

GW-108 X

X

GW-15

GW-170

GWw-178

GwW-2013

GW-202D

GwW-2023

GwW-24

bt ke -4

GW-25

GW-280

GW-285

Gw-29D

>x

GW-205

GW-30DR

GW-325

Bad B Bad b2d B Bad Bod Bd o 304 B4 P4 U d e B4 554

Gw-34D

GW-343

GW-345R

Gw-35D

A Ead Pl g P
>

GW-368

Gw-39

Gw-42D

Gw-428

GW-43D

GW-433

GW-500

GW-508

Gw-54D

GCW-545

GW-55D

GW-555

GW-56D

GW-563

GW-8D

Bt Bt Pt Bad Pd ol P d Bl Bod B9 B Dot g B Bod Bl B Bl

GW-65

GW-765 XE

GW-775

GW-785

GW-795

GW-CA1

P f 524 524 b4

GW-CA2

GW-CA3D

GW-CA3S

GW-CA45

oo B d 2 Bt B B b

GW-LPB-11

ISCON X

1SC0O2 X

PW-2

PZ-16R* X

PZ-16RSW X°

PZ-17R® X

PZ-18R X

3D-17 X

Notes:

‘Groundwater weli lacalions shown on Figure 2-1. Surface water sample locations shown on Figure 2-3,

*periodic monitoring of groundwater chemistry ceased at GW-76S after 8/19/03.
Periodic monitoring of groundwater chemistry ceased at GW-CA2 after 8/28/03.
“Well localion replaced on &/26/05.

Sperindic monitoring of groundwater chemistry ceased at PZ-16RSW after 4/22/02.
®weli location replaced in 8/26/05.

"Datalogger reinstalled {removed on 4/17/03) in GW-108 in mid-April 2004.
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Table 2-2
Most Recent PCMP Monitoring Program
Final Interim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts

Continuous' Sampling Freguency”
Location Water Levels | Quarterly [ Semi-Annually | Annually
Groundwater
GW-105 X X
GW-2018 X
GW-202D X
GW-2025 X
GW-24
GW-25 X
GW-26
GW-34D
GW-345R
GW-355 X
GW-39
GW-425
GW-435
GW-553
GW-765 X
GW-788 X
GW-798 X
GW-CA1 X
PZ-16RR
PZ-17RR

Y PZ-18R
Surface Water
ISCO1

1ISCO2

ISCO3
PZ-16RSW
PZ-17RR
PZ-18R

SD-17
Sediment
SD-8D
SD-8D2
SO-803
SD-SD4
SD-8D5

Notes:
1. Data loggers installed at wells.
2. Analytical program is provided in Table 2-5.

PCMP = Post-Construction Monitoring Plan

>

PP e g P B P d 2 d B4 B4

>

bad Bod Bl

A Bt Pl b B B

XXX

Prepared/Date: MH 07/17/07
Checked/Date: BJR 07/19/07

\ 4

P:\Projectsiolinwilm\Olin Wilmington CSS 20084.0_Deliverables\.2 Work_Plans\iRS WP Revisions: Tables'

Section 2 Tables Final Page 1 of 1


file://P:/Projects/olinwilm/01in

(

Table 2-3

Most Recent PCMP Analytical Program

Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wilmington, Massachusetts

Most Recent PCMP Analytical Methods

Medium Analysis Analytical Methods Reporting Limits Units
Ammgnia, as nitregen LAC 1070618 0.1 mg/L

Chloride EPA300.0 Part A 1 mg/L

Sulfate EPA300.0 Part A mg/L

Groundwater (= e condudiivity SM18 25108 pmh_gslcm

Aluminum, dissolved SwW846 6010B 100 pg/l

Chromium, dissolved SwWa45 60108 5 Hg/L

Ammonia, as nitrogen LAC 107661B 0.1 mg/L

Chloride EPA300.0 Part A 1 _mg/L

Nitrate EPA300.0 Part A 0.05 mg/L

Nitrite EPA300.0 Part A 0.01 mg/L

Sulfate EPA300.0 Part A 2 ~mgiL

Specific conductivity SM18 2510B 1 umhosfcm

Surface Water | rinum, dissolved SW846 60108 100 ng/L
Chromium, dissoived SW846 60108 5 ug/L

Sodium, dissolved SW8a46 60108 1000 pail

Aluminum, total SW846 6010B 100 Mg/l

Chromium, total SVW846 60108 5 ug/L

Sodium, total SW846 60108 1000 __pa/L
Aluminum SWa46 60108 17 mg/kg

. Chromium SW846 60108 0.8 mg/k
Sediment iron SWB46 60108 B mhg
Percent solid % Solids 160.3M
Notes:

1ig/L = micrograms per Liter

pmhos/cm = micromhos per centimeter

mg/kg = milligrams per Kilogram
mg/L = milligrams per Liter
PCMP = Post-Construction Monitoring Plan
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Table 2-4
Proposed Slurry Wall/Cap Menitoring Program
Final Interim Response Steps Werk Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts

Manual’ Continuous’ Sampling Frequency®
Location Water Levels | Water Levels | Quarterly | Semi-Annuaily { Annually
Groundwater
GW-108 X
GW-2018
GwW-202D
GW-2025
GW-24
GW-25
GW-26
GW-34D
GW-345SR
GW-358 X
GW-38
GW-425
GW-43S
GW-55D
GW-558
GW-765 X X
GW-783 X X
GW-798
GW-CA1
PZ-24

pPZ-25
PZ-16RR
PZ-17RR
PZ-18R
Surface Water
ISCO1

|1SCO2

ISCO3
PZ-16RSW
PZ-17RR
PZ-18R

sSD-17
Sediment
SD-SD1
SD-8D2
SD-SD3
SD-SD4
SD-SD5

Notes:

1. Manual water levels coflected during semi-annual events as synoptic round.

2. Data loggers installed at wells.

3. Analytical program is provided in Table 2-5, Prepared/Date: MH 07/17/07
Checked/Date; BJR 07/19/07

X
X

b Bt B B Bt B B B

bod B o s Bl -

DESTROYED
X

K==

>

b d B0 B b o B e

g Pt pad b o d Pd B

Bt P B B b
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Table 2-5

Proposed Slurry Wall/Cap Analytical Plan
Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wilmington, Massachusetts

Proposed Slurry Wall/Cap Analytical Program

Medium Analysis Analytical Methods Reporting Limits Units
Ammonia,_as nitrogen EPA 350.1 0.1 _mg/L

Chioride EPA 300 1 _mg/L

Sulfate EPA 300 mg/L

Groundwater I~ e condudtivity SM18 25108 umhos/cm

Aluminum, dissolved SWB46 60108 100 ug/L

Chromium, dissolved SW8a46 6010B 5 /L

Ammonia, as nitrogen EPA 3501 0.1 mg/L

Chioride EPA 300 1 mg/L

Nitrate EPA 300 0.05 mg/L

Nitrite EPA300.0 Part A 0.01 mg/L

Sulfate EPA 300 2 mg/L

Specific conductivity EPA 120.1 1 ymhaos/cm

Surface Water I luminum, dissolved SWB846 60108 100 "~ poll
Chromium, dissoived SWa46 60108 5 paiL

Sodium, dissolved SWa46 60108 1000 _ g/l

Aluminum, total SW846 6010B 100 _ugit

Chromium, total SWa46 6010B 5 ug/L

Sodium, total SWa46 60108 1000 Hg/L

Aluminum SW846 6010B 17 mg/kg

. Chromium SWB846 6010B 0.8 mg/kg
Sediment Iron SW846 60108 8 ma/kg

Percent salid % Solids 160.3M
Notes:

HG/L = micrograms per Liter

gmhos/cm = micromhos per centimeter

mg/kg = milligrams per kilogram
mg/L = milligrams per Liter

P:AProjects\olinwilm\Qlin Wilmington CSS 2008\4.0_Deliverables\d. 2 Work Plans\ERSWP Revisions\Tables\

Section 2 Tables Final

Prepared/Date: MH 07/17/07
Checked/Date: BJR 07/19/07

Page 1 of 1


file://P:/Projects/olinwilm/01in

Table 3-1
Summsry of Former and Current Plant B Monitoring Program Sampling Frequency and Analytical Program
Final Interim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetis

Water Levels Sampling Frequency

Location Monthly Monthly Quarterly | Annually Media

12-IN X _ Groundwater
B-02 X o Groundwaier
B-03 x B ] Groundwaler

B-05-R X Groundwater
Is-07-A X Groundwater
B-17 o X _Groundwater '
EAST DITCH X _Groundwater
GW-100 X o Groundwater
GW-101 X B Groundwater
Gw-102 X o . Groundwater
GwW-13 X B | Groundwater
Gw-14 X  Groundwater
GW-15 X 7 Groundwater
GW-16 X B H_Groundwater
GW-23 X Groundwater
GW-525 X Groundwater
bwv.r X _ ~ Groundwater
IW-10 X B - VGroundwater
W-11 X Groundwater
Iw-12 X ] _Groundwater
IW-13 X | Groundwater
IW-2 X oo h . Groundwater |
IW-3 X, ) ] Groundwater
IW-& X B | | Groundwater |
IW-7 X ~ Graundwater
weg X Groundwater
w-g X ~ Groundwater
Ps X Groundwater
PID ‘ X | _ Groundwatar
Plant B Effluent A S N Treated Water
Plant B influent = o 1A ' ' ) Groungwater
Notes:
Analytical methods, reporting limits, sample container and preservation requirements are contained in

Appendix A.

Current Analytical Program

A - VOCs, SVOCs, iron, SGT-HEM, and general chemistry analysis for ammonia, total recoverable phenolics,
pH, residual chlorine in accordance with RGP since 6/21/06

B - VOGC {Trimethylpentenes only), SYOLs (NDPA, BEHF only), VPH, ammonia, iron, and pH

LNAPL thickness is measured in wells that show an indication of an LNAPL phase on the waler level meter

BEHP = Bis(2-ethylhexyl)phthaiate

NOPA = N-nitrosodiphenylamine Prepared/Date: BJR 0717/07
PAH = Polycyciic Aromaltic Hydrocarbans Checked/Date; KJC 07/19/07
RGP = Remediation General Permit

SGT-HEM = Silica Gel Treated n-Hexane Extractable Material {oil and grease)

SVOC = Semi-Volatile Organic Compound

VOC = Volatile Organic Compound

VPH = Volatile Petroleumn Hydrocarbon

PAProjectsiolinwilmiOlin Wilmingion CS5 2005:4.0_Deliverablesd.2_ Work_PlansdRSWP RevisionsiTables:
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Table 3-2

Plant B Summary of Analytical Program
Final Interim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts

Analytical Methods

Program Medium Analysis Analytical Methods Reporting Limits Units
VOCs EPA 8260 B See Appendix A - Table A-3
SVOCs EPA 8270C See Appendix A - Tabie A-3
VPH MADEP VPH See Appendix A - Table A-3
Plant B Ammonia, as hitrogen EPA 350.1 0.1 mg/ll
Influeny | Total Recoverable EPA 420.20 0.01 mglL
Effluent Phenolics
iron EPA 60108 0.05 ma/L.
Plant 8 Normal SGT-HEM EPA 1664A 55 ma/L
Operations Residual Chicrine SM18 4500 CI F 0.05 mg/L
pH EPA 350.1 0.1 pH unts
Trimethyilpentenes EPA 8260 B See Appendix A - Table A-3
Groundwater NDPA, BEHP EPA 8270C See Appendix A - Table A-3
(B-03, GW1Q, VPH MADEP VPH See Appendix A - Table A-3
GW-13, IW- | Ammonia, as nitrogen EPA 350.1 0.1 mg/L
10, IW-6) Iran EPA 60108 0.05 mgil
nH EPA 350.1 0.1 pH unts
VOCs EPA 5260 B See Appendix A - Table A-3
(gﬁu:g:vﬁr SVOCs EPA 8270C See Appendix A - Table A3
10 lW:S) VPH/EPH MADEP VPH/EPH See Appendix A - Table A-3
' Ammania, as nitrogen EPA 350.1 0.1 mg/L
Plant 8 Shut VOCs EPA 8260 B See Appendix A - Table A3
Down Test Rpen !x 206
(Additional Surface Water SvQOCs EPA 8270C See Ap@nd!x A - Table A-3
Sampling) East Ditch VPH/EPH MADEP VPH/EPH See Appendix A - Table A-3
ampiing Ammonia, as nitrogen EPA 350.1 0.1 mg/L
Surface Water Ammonia, as nitrogen | HACH Method 8038 D.1 m&
South Ditch pH Field Measurement pH units
Notes:
1o/l - micrograms per Liter Prepared/Date: MH 07/17/07
pmhos/em - micromhos per centimeter Checked/Date: BJR 07/19/07
BEHP = Bis{2-ethythexyl)phthalate
mg/L - milligrams per Liter
NDPA = N-nitrosodiphenylamine
PAH = Polycyclic Aromatic Hydrocarbons
SGT-HEM = Silica Gel Treated n-Hexane Exfractable Material (0il and grease)
SVOC = Semi-Volatile Organic Compound
VOUC = Volatile Organic Compound
VPH = Volatile Pefroleum Hydrocarbon
P:\Projectsiolinwilm\Olin Wilmington CS8 20084.0_Deliverables’a.2_Work_Plans\IRSWP Revisions\Tables\
Section 3 Tables Final Page 1 of 1
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Tanie 3-3

Plant B Groundwater Pumping Rate Reducfion Test
Normal Operational Monitoring Activities
Final Interim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts

Step Number Purpose Wells Activity Frequency Data Analysis
GW-31D, GW-3158, GW-32D, GW-
325, GW-301, GW-302, GW-54S, GW-
54D, GW-538, GW-53D, ECS-2, GW- Compute water table elevation,
iy . 303, GW-52S, GW-52D, GW-16, GW- Day priorto  |post elevation values fo a ma
1 Initial Sy[mpt;c Water 145, GW-14, GW-13, GW-98, GW-48S, n)';vate’ Leve*t initiating pumping |and contour. Check deep ot
eve GW-48D, GW-307, GW-23, GW-102, easuremen rate changes |Shallow well pairs for vertical
GW-101, GW-100, IW-7, IW-8, IW-9, gradients.
IW-10, IW-11, IW-12, IW-13, IW-1, IW-
2, 1W-3, P5, 12 IN, PID
. Day prior to .
. GW-23, IW-11, IW-12, IW-13, IwW-1, LNAPL Thickness |, ... .. . [Compute LNAPL thickness
2 Initial LNAPL Levels  \\v.2, w-3, P5, 12 IN, PID Measurement '”'tr':tt;"gh‘;‘:;:'s”g values to a map and contour,
, GW-102, GW-101, GW-100, IW-6, W- | Bail Sample from | D2V Prior to  |Pour sample into clean sample
3 initial Sheen Check 7 IW-8. IW-8 [W-10 Water Table initiating pumping|jar and observe surface for
' ! ' rate changes |LNAPL related sheen
Flow Measurement and Record Extraction c ¢ di
4 Extraction Well Water  [IW-11, IW-12, IW-13 Well Flow Rates Daily ompare fo preceding data for
Level and Water Levels variation
Check Traps,
Weekiy LNAPL Recovery, - Remoave and Record Data in spreadsheet and
5 LNAPL Thickness, and |GW-23, IW-11, iW-12, [W-13, P5 12 Record LNAPL  |Weekly after start ; P di
Water Lavel iN, PID, IW-1, IW-2, IW-3 Voiumes, Measure of test cﬁmpare 0 preceding data for
Measurements LNAPL and Water changes
Levels
GW-102, GW-101, GW-100, IW-6, IW- | Bail Sample from |Weekly after start|Compare fo preceding data for
6 Weekly Sheen Check {7 w8 1w.g, IW-10 Water Table oftest |variation
GW-525, GW-13, GW-14, GW-15, GW-
16 GW-98, GW-23, GW-102, GW-101, Compute water table elevation
7 Monthly Synoptic Water |GW-100, IW-7, [W-8, IW-9, IW-10, IW- Water Level Manthiy after tpl i : i '
Levels 11, IW-12, TW-13, TW-1, TW-2, IW-3, Measurement start of test |POSt €levalion valuesio a map

PE 12 IN, PID, B-02, B-03, B-05-R, B-
07-A, B-17, East Ditch

and contour.

P\Projects‘olinwilm\Olin Wilmington CS8 200814.0_Deliverables\d.2_Work_Plans\IRSWF Revisions\Tahies\
Section 3 Tables Final

Page 1 of 2



file://P:/Projects/olinwilm/Olin

Plant B Groundwater Pumping Rate Reduction Test
Normal Operational Monitoring Activities
Final Interim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts

Step Number Purpose Wells Activity Fregquency Data Analysis
Collect Surface
Water Samples.
Analyze On-Site for .
South Ditch Monitoring Ammonia and pH. Compare to preceding data for
‘ Weekly after start|changes. Compute vertical
8 Ammonia, pH and surface |PZ-20, PZ-17RR Meausure surface
) of test groundwater / surface water
water levels water elevation, radient § h i
depth, and shallow g or each event.
groundwater
elevation.
Collect Surface
Water Sample and
East Ditch Monitoring GW-101, IW-10, IW-8, Surface Water Groundwater Monthly after |Compare to preceding data for
9 VOCs, SVOCs, VPH, EPH (2 Iocations) Samples. Analyze ctart of test  |chanaes
and Ammonia Off-Site for VOCs, g
SVOCs, VPH, EPH,
and Ammonia
Daily if during
weekly sheen
East Ditch Monitoring  |Surface Water in East Ditch adjacent to] | . . check an LNAPL .
10 Daily Sheen Check Flant B area Visual Observation sheen is detected Record observations
in wells listed in
Step 6
Notes: Prepared/Date; PHT 07/17/07

SVOC = Semi-Volatile Organic Compound

VOC = Volatile Organic Compound

VPH = Volatile Petroleum Hydrocarbon
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Olin Chemical Superfund Site, Wilmingion, MA ~ Final fnterim Response Steps Work Plan August 8 2007
MACTEC Engineering and Consulting, fnc. Project No. 61000800/ 6-02 Final

APPENDIX A

SAMPLING AND ANALYSIS PLAN
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CQlin Chemical Superfund Site, Wilmington, MA ~ (RSHP Sampling and Analvsis Plan August 8, 2008
MACTEC Engineering and Consulting, Inc. Profect No. 6100080G16/62 Final

Final Sampling and Analysis Plan

Prepared for:
Olin Chemical Superfund Site
Wilmington, Massachusetts



Qlin Chemical Superfund Site, Wilmingion, MA — IRSWP Sampling and Analvsis Plan August &, 2008

MACTEC Engineering and Consulting, Inc. Praject No. 6100080016702 Finaf
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

BR bedrock

COoC chain-of-custody

D deep

DI de-ionized

DO dissolved oxygen

DQI Data Quality Indicators

EDD Electronic Data Deliverable

FID flame ionization detector

FDRs field data records

IDW investigation derived waste

IRSWP Interim Response Steps Work Plan
LCS laboratory control samples

M medium

MACTEC MACTEC Enginegering and Consulting, Inc.
MS/MSD Matrix spike/Matrix spike duplicates
NDMA N-nitrosodimethylamine

ORP oxidation-reduction potential

PAH polyrmuclear aromatic hydrocarbons
PID photoionization detector

PQOs project quality objectives

QAPP Quality Assurance Project Plan
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
8 shallow

SAP Sampling and Analysis Plan

SOp Standard Operating Procedure

STL Severn Trent Laboratories

SVOC semi-volatile organic compounds
TPH total petroleum hydrocarbons
USEPA U.S. Environmental Protection Agency
VOCs volatile organic compounds
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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this Sampling and Analysis Plan (SAP) Appendix is to provide documented
methods and procedures to govern implementation of Interim Response Steps Work Plan (JTRSWP)
data coliection activities, at the Olin Chemical Superfund Site {Site) until such time as a Quality
Assurance Project Plan (QAPP) consistent with U.S. Environmental Protection Agency (USEPA)
Region 1 guidance is prepared and approved by USEPA. Work conducted in the past has been
consistent with the prior Olin QAPP which has evolved over the last decade, and methods and
procedures contained herein are generally consistent with those past procedures and methods. This
SAP Appendix is focused solely on the activities to be performed under the IRSWP to which it is
appended. The purpose of this document is to insure proper Quality Assurance/Quality Control
(QA/QC) of data collected under the IRSWP, and to allow an opportunity for USEPA input.

1.2 DOCUMENT ORGANIZATION

This document contains two major sections: 2.0 QAPP Components and 3.0 Field Sampling
Methods and Procedures, The QAPP components include explanation of the procedures for sample

identification, custody, preservation, data validation and data management in the following

subsections:

2.1 Sample Identification

22 Sample Chain of Custody Procedures and Shipping
23 Sample Preservation

24 Data Management and Sample Tracking

25 Laboratory Anaiytical Procedures

2.6 Field Analytical Procedures

2.7 Data Validation and Evaluation

2.8 Quality Control

29 Corrective Actions
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These subsections are supported by tables and validation checklists.

Section 3.0 provides discussion of field sampling plan procedures for:

31 Groundwater
3.2 Surface water and sediment

33 Equipment Decontamination and Investigation Derived Waste
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2.0 QAPP COMPONENTS

Section 2.0 of this document contains information to ensure proper QA/QC of data collected at the

Site.
21 SAMPLE IDENTIFICATION

Groundwater, surface water, and sediment sample identifications will be determined using the

following criteria;

»  Sample identification can be up to 12 digits {e.g., OC-SD-05-001 XXX).
« Each group of digits will be separated by a dash.
® The first group of digits, up to two, indicates the Site name (OC=0lin Chemical).

» The next group of digits indicates the location being sampled, where the number will
increase sequentially.

» The last group of digits, up to three, indicates the depth the sample was collected from.
Depth may not be applicable for all types of media.

= Samples which are collected as duplicates will end with “-DUP”

This format allows sufficient flexibility to accommodate older locations that may be re-sampled

which have longer location names.

2.2 SAMPLE CHAIN OF CUSTODY PROCEDURES AND SHIPPING

The chain-of-custody (COC) record is used to document sample-handling information (i.e., sample
location, sample identification, and number of containers corresponding to each sample number).

The following information is recorded on the COC record:

= Project reference;

= Site identification, sample identification, date of collection, time of collection, number and
type of sample containers for each analysis, method of analysis requested, preservation
methods, total number of containers for each sample, and sample depth;

= Names of the sampler(s) and the person shipping the samples; and

* Date and time that the samples were delivered for shipping.

2-1
P:\Projectsiolinwiim\Olin Wilmington CSS§ 20084.0_Deliverables\d.2_Work_Plans\IRSWP Revisions\Appendices\Appendix
AAppendix A Final SAP.doc


file://P:/Projects/oIinwilm/01in

Olin Chemical Superfund Site, Wilmington, M4 - IRSWP Sampling and Analyvsis Plan August 8, 2008
MACTEC Engineering and Consulting, Inc. Project No. 6100080016/02 Final

The COC is completed in triplicate. One copy accompanies the samples to the laboratory, the
second copy is included in the final data report from the lab, and the third copy is given to the

database manager for inclusion in project sample tracking and then maintained in the project file.

The majority of off-site laboratory analysis will be preformed at Severn Trent Laboratories (STL)
located in Westfield, Massachusetts. STL is a direct subcontractor of Olin. Prior to the start of a
sampling event, a bottle order request will be sent to STL. Based on this bottle order STL will

preprint the COC’s with the following information:

* project reference; and

= site identifications, sample identification, number and type of sample containers for each
analysis, method of analysis requested, preservation method, and total number of
containers for each sample.

If other laboratories are used for chemical analysis, the COC will be completed by the field

sampling technician.

Sample COCs and packaging procedures are summarized below. These procedures will ensure that
the samples will arrive at the laboratory with the COC intact. The fleld sampling technician is
responsible for the implementation of proper sample custody procedures in the field and up unti]
the samples have been transferred to a courler (FedEx or lab courier). The COC procedures are
initiated in the field immediately following sample collection. The procedures consist of: (1)
preparing and attaching a unique sample label to each sample collected, (2) completing the COC

form, and (3) preparing and packing the samples for shipment.

The field sampler is personally responsible for the care and custody of the samples until they are
transferred or dispatched properly. Field procedures have been designed such that as few people as

possible will handle the samples.

All bottles will be identified by the use of pre-printed adhesive sample labels with site name and
location, sample number, sample locations, date/time of collection, type of preservation, type of
analysis, and sampler’s initials. The sample numbering system is presented in Section 2.1 of this

document. Whenever possible, sample jabels will be generated prior to the sampling event.
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Sample labels will be completed for each sample using waterproof ink unless prohibited by
weather conditions. If waterproof ink cannot be used, a logbook notation would explain that a
pencil was used to fill out the sample label because the pen would not function in wet weather. In

addition, sample labels will be covered with clear tape to minimize water damage during transit.

Samples will be transported in containers (coolers) which will maintain the refrigeration

temperature for those parameters for which refrigeration is reguired.

Samples will be accompanied by a properly completed COC form for chemical analyses. The
sample numbers and locations will be listed on the COC form. When transferring the possession of
samples, the individuals relinquishing and receiving will sign, date, and note the time on the record.
This record documents the transfer of custody of samples from the sampler to another person, to a

mobile laboratory, to the permanent laboratory or to/from a secure storage location.

The field sample technician will follow the Standard Operating Procedures (SOP) for completing
the sample COC. This SOP is included in Attachment A of this document. The COC record is
initiated by the samplers in the field. The field portion of the custody documentation should
include: (1) the project name; (2) signatures of samplers; (3} the sample number, date and time of
collection, and whether the sample is grab or composite; (4) signatures of individuals involved in
sampling; (5) the designation of field duplicate and equipment blank samples and (6) if applicable,

air bill or other shipping number.

All shipments will be accompanied by the COC record identifying the contents of the cooler or
shipment container. The original record will accompany the shipment, and copies will be retained

by the sampler and placed in the project files.

Samples will be properly packaged for shipment and dispatched to the laboratory for analysis, with
a separate signed custody record enclosed in and secured to the inside top of each sample box or
cooler. An SOP for packaging and shipping of environmental samples is provided in Attachment
A and will be followed during sample collection at the Site. Shipping containers will be secured
for shipment to the laboratory. If an authorized laboratory courier does not pickup the samples
from the project site, custody seals will be attached to the front right and back left of the cooler and
covered with clear plastic tape afier being signed by field personnel. Subsequently, the cooler will
be strapped shut with strapping tape in at least two locations.
2-3
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Samples remain in the custody of the sampler until transfer of custody is compieted. This consists
of delivery of samples to the laboratory sample custodian, and signature of the laboratory sample
custodian on the COC or traffic report document as receiving the samples and the signature of

sampler as relinquishing samples.

2.3 SAMPLE PRESERVATION

Summaries of sample containers, required sample volumes, preservation and holding time

requirements for all samples are presented in Table A-1.

Samples will either be shipped to the laboratory or a courier from the laboratory will pick-up the
samples at the Site. Federal Express overnight service will be used for shipping samples to the
laboratory. Samples will be shipped within 24 to 48 hours of sample collection. If analytical
holding times are 24 to 48 hours from the time of sample collection (¢.g., hexavalent chromium), or
if samples need to be preserved at the laboratory, samples will be shipped within 24 hours of
sample coliection using the overnight service. An attempt will be made to collect these samples at
the latter part of the day in order to provide the laboratory with adequate time for analysis prior to

exceeding the holding time.

24 DATA MANAGEMENT AND SAMPLE TRACKING

Prior to data collection, determinations made regarding the data to be gathered in the field and the
methodologies to be used are documented in project-specific work plans. Once the data are
obtained, they will be reviewed and assessed as to their adequacy. A vanety of data records and

data reports will be gencrated during the sample collection, chemical analysis, data review and

reporting processes.

2.4.1 Data Management

The greatest amount of data will be generated through the chemical analysis of field samples. The
majority of the analyses will be completed at off-site laboratories, although some chemical data

will be analyzed on-site.
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Off-site laboratory chemical data will be sent fo the data manager as an Electronic Data Deliverable
(EDD) via email. The EDD will be in the format provided in Table A-2 to expedite the process of
uploading data. After validation is complete, as described in Section 2.7, the EDD will be
uploaded to the Microsoft Access Project Database. Any changes which occurred during
validation will be incorporated into the upload of the EDD. Once the data are loaded into the
project database, a Microsoft Access Report is printed which will be compared to the validated
hard copy of the lab report to ensure all data were correctly uploaded to the project database. The
validated hard copy lab report will be retained in the MACTEC Engineering and Consulting, Inc.

(MACTEC) project files.

Data collected in the field during sample collection activities (e.g., pH, water level data) will be
recorded on field data records (FDRs). Upon completion of field activities, the FDRs will be

provided to the project data manager to enter data mnto the Microsoft Access Project Database.

2.4.2 Sample Tracking

A sample tracking process has been developed to ensure that each sample is accounted for at all
times. This process will track the sample from the time it is sampled to the time the sample has

been uploaded into the Microsoft Access Project Database. The following steps are taken in this

process:

* Upon completion of the field program the field staff will give all COCs to the data
manager.

® The data manager will enter into the sample tracking database the following: sampling
program, sample identification, date sampled, time sampled, sample type, matrix,
laboratory shipped to, date shipped to lab and analyses requested.

= The data manager will enter the date on which the EDD was received from the lab. The
data validator will enter the date on which the hard copy report was received from the lab.
Olin expects a laboratory turnaround time of 3 weeks.

* The data manager will enter the date the validation memo is received both electronically
and in hard copy. It is Olin's expectation that all data validation should be completed

within one week of MACTEC’s receipt of data from the laboratory.
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* The data manager will enter the date the sample is uploaded to the Microsoft Access
Project Database. It is Olin’s expectation that the project database should be updated
within one week of the completion of data validation.

» The data manager will enter the date the Microsoft Access Project Database is posted for
the use of the project team.

The sample tracking system 1s used to monitor compliance with the above deadlines.

25 LABORATORY ANALYTICAL PROCEDURES

The analytical chemistry program used during sample collection at the Site will include a
combination of on-site (field analytical) and off-site (Jaboratory) analyses. This section provides a
description of the off-site laboratory analytical program. The primary laboraiory selected o
perform off-site analyses is STL located in Westfield, Massachusetts. A description of the fieid

analytical procedures is presented in Section 2.6 of this document.

Analyses will be completed using USEPA methods (USEPA, 1996a; USEPA, 1983) and Standard
Methods (APHA, 1998). A listing of analytical methods to be used during sampling activities at the
Site is presented in Table A-3 of this document. Amnalytical methods and reporting limits for
surface water and groundwater matrices are described for volatile organic compounds (VOCs),
semi-volatile organic compounds (SVOCs), polynuclear aromatic hydrocarbons (PAHs), N-
nitrosodiphenylamine (NDPA), total petroleum hydrocarbons (TPHYO1l and grease, metals, and
wet chemistry parameters {(e.g., pH, chloride, nitrate). Analytical lab methods from STL specific to
analyzing samples from the Site will not be presented in this document, but will be housed at
MACTEC in Portland, Maine. Review of these lab methods will be done by MACTEC prior to

submission of environmental samples for analysis.

2.6 FIELD ANALYTICAL PROCEDURES

HACH field test kits and laboratory probes will be used at the Site treatment plant to analyze for

the following parameters:

»  Ammonia by HACH Method 8038
* pH by Method USEPA 150.1 using the HACH sensION4 pH meter
»  Temperature
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The HACH DR2000 spectrophotometer will be used at Plant B to analyze ammonia. The HACH
senslON4 pH meter will be used at Plant B to analyze pH. The HACH DR2000
spectrophotometer, HACH sensION4 pH meter instrument manual and analytical methods 8038
and 8146 are presented in Attachment B.

A water quality meter (Horiba U-22 meter, or equivalent} will be used by field technicians to
measure the following parameters during surface water and groundwater sample coliection: pH,
temperature, conductivity, dissolved oxygen (DO), salinity, and/or oxidation-reduction potential
(ORP). For coliection of the water quality parameters during groundwater sampling, an in-line
flow-through cell for continuous monitoring will be utilized. A HACH 2100P portable turbidity

meter, or equivalent, will be used to determine turbidity in conjunction with the water quality

meter,

The instruments calibration will be checked prior to each day’s operation using a NIST-traceable
reference standard(s). The readings obtained during the instrument calibration check will be
recorded on the Field Instrumemt Calibration FDR (presented in Attachment C). If calibration
check readings are outside of acceptable limits printed on the FDR, the meter will be re-calibrated
or replaced in accordance with the manufacture’s specifications. Calibration data including
reference material, dates of reference material preparation and expiration and the true value

observed wili be recorded in the field logbook and Field Instrument Calibration FDR.

2.7 DATA YALIDATION AND EVALUATION

The purpose of data validation and data quality assessment is to ensure that data generated for the
Olin Wilmington project are accurate and consistent with project objectives. Each report for the

interim response investigations will include an assessment of data usability.
Data quality assessment will be conducted in three phases.

Phase 1. Prior to data collection, sampling and analysis procedures are evaluated with regard to

their ability to generate the appropriate, technically acceptable information required to achieve

project objectives. General project objectives are defined in terms of target analytes, analytical

methods, required sampling protocols and reporting goals. Specifics for data acquisition (e.g.,
2-7

PA\ProjectsiolinwilmiOlin Wilmington C55 2008+4.0 Deliverables\d.?_Wark_Plans\IRSWP Revisions\AppendicesiAppendix
A\Appendix A Final SAP.doc



Qlin Chemical Superfund Site, Wilmington, MA — IRSWP Sampling and Analysis Plan August &8, 2008
MACTEC Engincering and Consulting. Inc. Project No. 6100080016/02 Final

media sampled, explorations locations, quantity of samples, and sampling approach) are

documented in IRSWPs,

Phase 2. During data collection, field procedures will be assessed to ensure that data acquisition is

completed in accordance with QA procedures and requirements in order to achieve project

objectives.

Phase 3. Foliowing the completion of data cellection activities, an assessment of the adequacy of
the data generated with regard to QC measurement goals and project objectives will be undertaken
by the Technical Leaders, QA Supervisor, and Project Manager. A major part of the data review
effort includes the assessment of analytical sample results. Data review procedures for analytical
data generated at the on-site and off-site laboratories are discussed in the following subsections.
Based on these reviews, recommendations on data usability wiil be developed. In the event that
data gaps are identified, the QA Supervisor may recommend the collection of additional raw data

to fully support the project’ findings and recommendations or qualify data vsability.

The following itemns will be evaluated by MACTEC for the interim response investigations as

appropriate:

* method goals and limitations:
o MDL
© quantitation limits/reporting limits
O representativeness
o accuracy
O precision
o comparability

o completeness

= yuse of data:
o compliance with standards, regulations, and project objectives
o presence of absence of chemical constituents

o quantity and completeness of data
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* quality of data:
¢ acceptable without qualification
o acceptable with qualification
¢ unacceptable
o

2.7.1 On-Site Data

Data generated by on-site analysis of samples using HACH™ kits (e.g., ammonia nitrogen) and on-
site measurements with instrumentation (e.g., dissolved oxygen) will be subject to a secondary
review by the project chemist and/or Olin’s on-site QA Supervisor. Results generated by on-site
analysis and on-site measurements will be entered into the Olin database (as appropriate)
subsequent to the secondary review. The secondary review will include the evaluation of
instrument calibration results, a review of the field chemist’s log book entries and verification of
appropriate significant figures for final results. This secondary review will be compieted before

results are considered to be final.

2.7.2 Off-Site Laboratory Data

Data generated at the off-site laboratory are reviewed by the project chemist and QA Supervisor
prior to finalizing results for use in investigation reports. Data review will include project chemist
reviews and formal data validation using the Olin Wilmington Level I Data Quality Evaluation
Standard Operating Procedure and Checklists. These data quality evaluation checklists are
presented in Attachment D of this document. Through the reviews and validation steps, the Data
Quality Indicators (DQIs) for the data set will be completed. This process also includes the

qualification of results with qualifiers that identify data usability considerations for the data users.

Assessment of representativeness of sample results will be made by the evaluation of quality
control blanks reported with each data set. Sample data will be qualified using the methods
outlined in the Olin Wilmington Level I Data Quality Evaluation Standard Operating Procedures
and Checklists. Evaluation and possible result qualifications will be made for target analytes
detected in a blank from each analytical method for each matrix. Based on trends observed for the
entire data set, data interpretations on potential false positive data reporting may be developed for
analytes observed in blanks. Potential laboratory or field contaminants will be identified and

addressed when presenting results for the interim response investigations.

29
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An assessment of precision and accuracy of analytical data is accomplished via review of field
duplicate analyses, and surrogate and/or spike recovery, both in water and soil matrices. Spike
sample data include blank spike laboratory control samples (I.CS) and Matrix spike/Matrix spike
duplicates (MS/MSD) results. Accuracy is expressed as percent recovery. Precision 15 expressed
as the relative percent difference between results for duplicate pairs. Interpretations on data
usability and control limits for surrogate recovery, MS recovery, and field duplicates will be based
on comparable limits presented in Table A-3 and applicable laboratory generated control limits.

Control limits are also documented in the Olin Level 1 Data Quality Evaluation Checklists

(Attachment D).

Results generated for VOCs, SVOCs, PAHs, NDPA, VPH, inorganics (metals and elements), and
wet chemistry methods will be validated and evaluated using the Olin Level T Data Quality
Evaluation Checklists. The data validation using the Olin Level I Data Quality Evaluation
Checklists is similar to performing a Tier Il USEPA Region I validation (USEPA, 1996b; USEPA,
1989). The QC limits specified in Table A-4 will be used as project-specific QC goals.

Results will be qualified in accordance with the Olin Level 1 Data Quality Evaluation Checklists,
Edits will be made to preliminary results based on the validation actions and qualifications to
generate a final data set. Data quality assessments, data qualifications, and professional judgments

will be summarized in the data quality section of each interim response semi-annual report.

The MACTEC QA Supervisor will provide a senior review of all validation reports and data
qualifications leading to the production of the final data presented in project reports. During the

QA review, the following examinations will be completed:

* Validation procedures used during validation will be compared to procedures scoped for
the project to verify that the correct guidelines, QC criteria, and levels of validation were

completed;

* Data qualification actions will be reviewed for all data delivery groups to verify that the
carrect qualifiers are applied and actions meet specifications of the referenced validation

guidelines;

»  Professional judgment decisions described in validation reports will be reviewed to provide
a final review of judgment decisions; and
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« Data usability statements for methods, target analytes, or specific samples will be
developed for presentation in the project reports,

Each interim response semi-annual report will contain an assessment of data quality and usability.
This assessment will be included in the report prior to contamination nature and risk assessments
evajuations. The report will include a summary of data qualified during validation due to precision
and accuracy measurements, identification of potential lab or field contamination, a review of
detection limits, and a review of data completeness, to determine if the quantity and quality of data
are adequate to meet project quality objectives (PQOs) established in project-specific work plans.
Data usability and data gap considerations will be identified again when results are presented in

contamination and risk assessments.

2.8 QUALITY CONTROL
2.8.1 Sampling Quality Control

This section identifies the QC procedures, checks, samples, and acceptance limits that will be used
to monitor the analytical data guality generated duning sampling events. Collection frequency,
acceptance limits, and corrective actions are also documented in this section 2.8. Table A-4 and
Table A-5 summarize this information for each matrix, analytical parameter, and sampling method.
It should be noted that bottle blanks are not being submitted for analysis during investigation at the
Olin Site. All bottles will be certified clean from the manufacturer and the certifications will be
stored in the project file. Potential contaminants due to the sample container will also be detected

in the equipment blanks, discussed below.

2.8.1.1 Equipment Blanks

Equipment blanks may be collected to check for sampling process contamination that may cause
sample contamination. Equipment blanks will be prepared by routing de-ionized (DI) water
through sampling equipment after equipment decontamination and before field sample collection.
In general, equipment blanks will be submitted at a frequency of one per twenty samples, per
matrix and per parameter. Equipment blanks will not be collected if sample are obtain directly
from a tap (treatment system valve), directly from a surface water Jocation using a sample

container, or in association with wells that are sampled with dedicated equipment.
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2.8.1.2 Cooler Temperature Blanks

Cooler temperature blanks consist of a sample container filled with non-preserved water (potable or
distilled) and are included in all coolers which are shipped to the taboratory. The laboratory uses
these temperature blanks to measure cooler and samples temperature when they are received at the
laboratory. The laboratory records the results of the temperature blanks on the COC or sample
login form immediately upon receipt of the samples at the laboratory and prior to inventory and

refrigeration.

2.8.1.3 Field Duplicates

In general, field duplicates will be collected at a frequency of five percent (1 duplicate for every 20
samples collected) per matrix and analytical parameter. Field duplicate samples are an additional
aliquot of the same sample submitted for the same parameters as the original sample and will be
used for aqueous and solid matrices. Field duplicate samples will be collected by alternately filling

sample bottles from the source being sampled. Field duplicates will be used to assess the sampling

and analytical reproducibility.

2.8.1.4 Trip Blarnks

Trip blanks will be shipped with samples collected for VOC analysis. One trip blank is required

for every cooler containing VOC samples.

2.8.2  Analytical Quality Control

This section identifies the QC procedures, checks and samples, and the associated acceptance
limits, that will be used during the project to monitor the quality of various preparatory and
analytical steps. Table A-4 summarizes quality control limits for each analytical parameter where

QC procedures are required.

2.8.2.) Field Analytical QC

Instrument blanks are required to be analyzed with the photoionization detector (PID) or the flame-
ionization detector {FID) or to evaluate potential contamination resulting from the instrumentation,

The analysis of an instrument blank for the PID or FID will consist of attaching a canister of zero

2-12
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air to the instrument. The PID or FID should read zero when the canister is attached and opened.
If the instrument displays a positive reading then re-calibration or replacement of the unit is

necessary. Re-caiibration of the PID or FID will be performed according to the manufacturer’s

manual.

2.8.2.2 HACH DR-2000 and sensION4 pH meter Analytical QC

Field analytical QC sampies coliected for analysis by the HACH DR-2000 and sensION4 pH meter
are presented in Table A-5 of this document. A summary of control limits for QC samples

analyzed using the HACH DR-2000 and sensION4 pH meter is presented in Table A-4.

2.8.2.3 Fixed Laboratory QC

Al required QC checks and QC samples and the associated QC acceptance limits are detailed in
USEPA SW-846 or associated USEPA methods.

Method Blanks. Method blanks will be performed as part of each analytical batch for each
methodology performed. Method blanks are used to evaluate contamination introduced during

sample preparation and/or analysis by the laboratory.

Instrument Blanks. Instrument blanks are used to evaluate contamination resulting from the

analytical reagents and the instrumentation. In addition, instrument blanks are sometimes used to

assess potential carryover after the analysis of a highly contaminated sample.

Matrix Spike Samples. The MS samples are used to determine laboratory preparation and
analysis bias for specific compounds in specific matrices (i.e., sample specific QC). MS samples
are typically performed at a frequency of one per twenty investigative samples. MS samples are

not required for grain size analyses and metals analyses associated with air samples.

Matrix Spike Duplicate Samples. MSDs are used to evaluate laboratory preparation and analysis
bias and precision for specific compounds in specific sample matrices (i.€., sample specific QC).

MSDs are performed for organic parameters only.

2-13
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Surrogate Spikes. Surrogate spikes are used to evaluate extraction efficiency or analytical bias on

a sample by sample basis for organic parameters. Surrogate spikes are added to VOC and SVOC

samples.

Laboratory Control Samples (LCS). LCSs are used to evaluate almost all parameters for the
ability of the laboratory to accurately identify and guantitate target compounds in a reference
matrix when spiked at a known concentration using a secondary source standard. LCSs are
typically performed as part of each analytical batch for each methodology. LCSs are also a self-

check for the laboratory to ensure the method is in compliance.

Laboratory Duplicate. Laboratory duplicates are used to evaluate laboratory preparation and
analysis precision. These analyses are typically performed for imorganic parameters only.

Laboratory duplicates are typically performed at a frequency of one per twenty samples.

2.9 CORRECTIVE ACTIONS
2.9.1 Field Non-Conformances

Corrective action in the field may be needed when the sample network is changed (i.e., more/less
samples, sampling locations other than those specified in the QAPP), or when sampling procedures
and/or field analytical procedures require modification, etc. due to unexpected conditions. The
field team may identify the need for the corrective action. The Field Sampling Coordinator will
approve the corrective action and notify the Project Manager. The MACTEC Project Manager, in
consultation with Olin and USEPA, if necessary, will approve the corrective measure. The Field
Sampling Coordinator will ensure that the corrective measure is implemented by the field team.

Corrective actions will be implemented and documented in the field record book. Documentation

will include:

* A description of the circumstances that inittated the corrective action;
*  The action taken in response;
s The final resolution; and

* Any necessary approvals.

No staff member will initiate corrective action without prior communication of findings through
the proper channels. If necessary, a problem resotution audit will be conducted.
2-14
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2.9.2 Laboratory Non-Conformances

Corrective action in the laboratory may occur prior to, during, and after initial analyses. A number
of conditions such as broken sample containers, omissions or discrepancies with COC
documentation, low/high pH readings, and potentially high concentration samples may be
identified during sample log-in or just prior to analysis. Following consultation with laboratory
analysts and Laboratory Section Leaders, it may be necessary for the Laboratory QA Manager to

approve the implementation of the corrective action.

The analyst may identify the need for a corrective action. The Laboratory Section Leader, in
consultation with the staff, will approve the required corrective action to be implemented by the
laboratory staff. The Laboratory QA Manager will ensure implementation and documentation of
the corrective action. If the nonconformance causes project objectives not to be achieved, the
MACTEC Lead Chenmust will be notified. The Lead Chemist will notify the Project Manager, who
in turn will communicate with the MACTEC / Olin project team for concurrence with the proposed

cotrective action.

These corrective actions are performed prior to release of the data from the laboratory. The
corrective action will be documented in both the laboratory’s corrective action files, and the
narrative data report. If the corrective action does not rectify the situation, the laboratory will
contact the MACTEC Lead Chemist, who will determine the action to be taken and inform the

appropriate personnel. If necessary, a problem resolution audit will be conducted.

2.9.3 Data Validation and Data Assessment Non-Conformances

The need for corrective action may be identified during either data validation or data assessment.
Potential types of corrective action may include resampling by the field team or
reinjection/reanalysis of samples by the laboratory. These actions are dependent upon the ability to
mobilize the field team and whether the data to be collected is necessary to meet the required QA
objectives. If the data validator or data assessor identifies a corrective action situation, the
MACTEC Project Manager will be responsible for informing the appropriate personnel. All
corrective actions of this type will be documented by the MACTEC Project Manager and

maintained in the project files.
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3.0 FIELD SAMPLING PLAN METHODSAND PROCEDURES

The following sections describe the general methods for sample collection and documentation. In
general, sample collection information is retained in a bound site logbook completed at the time of
sampling. The sampler will note the site name, date, weather conditions, time at which the Site is
entered and time at which the Site is departed. The log book will include the time and sample
number for samples collected and other pertinent information. Correction to entries will be

stricken with a single line, dated and initialed. Each page will be numbered and signed by the field

sampler.

Samples will be collected in general conformance with referenced SOPs and sample information

transcribed to a FDR.

Attachment A contains SOPs and Attachment C contains the FDRs.

31 GROUNDWATER

Groundwater samples will be collected in conformance with the USEPA Low Stress (fow flow)
Purging and Sampling Procedure for the Collection of Ground Water Samples from Monitoring
Wells (USEPA, Revision 2, July 30, 1996). Wells have dedicated sampling tubing installed in
them. Groundwater levels are shallow and low flow sampling has in the past been conducted using
a Geopump (low flow rate peristaltic pump). The pump head tubing will be replaced with new
tubing between samples. The low flow groundwater sampling SOP will be followed and any
deviations noted. Low flow sample data will be recorded on the low flow FDR. If a well is
hydraulically not suited to low flow sampling due to excessive drawdown, the well will be purged

and allowed to recover, with sampling occurring from the recovered groundwater.

Prior to collecting groundwater samples, a water level measurement will be taken from the well in

accordance with the attached SOP.

For Plant B, LNAPL level measurements are also taken at specific wells. A LNAPL interface
probe is used for this procedure and is used in accordance with the manufacturer’s instructions.
LNAPL level information is retained in a log book and later transcribed to a swmmary sheet for
entry into the Olin Database.

3-1
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3.2 SURFACE WATER AND SEDIMENT

Surface water and sediment sample collection for monitoring purposes occurs at marked sample
locations, The methods and procedures for sample collection are contained in the attached SOPs.
A Surface Water - Sediment FDR will be filed out in the field at the time of sample collection. In
general, the surface water sample is collected by a bottle dip method, approaching the location
from the downstream location to avoid stirring up sediment or floc. Sediment samples are
collected by hand methods using cleaned and decontaminated stainless steel or steel sampling

devices.

33 EQUIPMENT DECONTAMINATION AND INVESTIGATION DERIVED WASTE

The sampling procedures conducted in this program use dedicated equipment for groundwater and
surface water which does not require decontamination between samples. Sediment sampling
equipment, consisting of soil augers/tube samplers, stainless steel trowels or spoons, will be
decontaminated between sample locations using DI water and, if required, phosphate free soap
wash (liquinox™). Decontamination fluids will be containerized and disposed through sanitary

SeWcer.

No other investigation derived waste (IDW) will be generated. Olin manages the accumulated
LNAPL at Plant B separately through its Resource Conservation and Recovery Act (RCRA)

facility permit.
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Table A-1

Sampling Volmes, Containers and Hold Times

Sampling and Analysis Plan

Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wilmington, Massachusetts

Medium/ Analytical Conc. Analytical Method Sample Volume | Containers (Number, Preservation Maximum Holding Time
Matrix Parameter Level slze and type) | Requirements (preparation/analysis)
cw VOCs Low SW-846 82608 3 x40 mL 3 x 40 mL VOA vials pH<2w/ HCL No 114 days to analysis
headspace; Cool, 4°C
GwW sSvoC Low SW-846 8270C 2x1L 2 x 1L Amber Glass Cool, 4°C 7 days to extraction; 40 days from
extraction to analysis
GW PAHs Low SW-845 BZ70C Low Level Method 2x1L 2 x 1L Amber Glass Cool, 4°C 7 days to extraction; 40 days from
extraction to analysis
GwW VPH Low Ix40mL 3 x 40 mL VOA vials pH « 2w/ HCE No |14 days to analysis
MADEP VPH headspace; Cool, 4°C
GW TPH /7 Qil and Low EPA 1664 2x1L 2 x 1L Amber Glass Cool, 4°C, wf 1.1 HCL |28 days to analysis
Grease
SWIGW | Metals (total or Low SW-846 560108 1 x 500 mL 1 x 500 mL polyethylene | pH <2 w/ HNO,; Cool, [180 days to analysis
dissolved) 4°C
SWIGW Sulfate Low USEPA 300 1 x 500 mL 1 x 500 mL polyethylene Cool, 4°C 28 days to analysis
swicw Chioride Low USEPA 300 1 x 500 mL 1 x 500 mL polyethylene Coal, 4°C 28 days to analysis
sw Nitrate and Low USEPA 300 1x 250 mL 1 x 250 mL polyethylene | H,50,to pH<2, Cool, {28 days to analysis
Nitrite (as N) 40C
SWIGwW Ammonia Low SMAa500/Lachate 1x1L 1 x 1000 mL pelyethylene| H,SO,to pH<2, Cool, |28 days to analysis
4°C
GW Chlorine Low 1 x 500 mL 1 x 500 mb polyethylene Cool, 4°C immediately upon arrival at the {ab
SM 4500-CL-F
GwW pH Low USEPA 150.1 1x250mL 1 x 250 mL polyethylens Cool, 4°C Immediately upon arrival at the lab
SWIGW Specific Low USEPA 120.1 1x 100 mbL 1 x 100 mL polyethylens Cool, 4°C 28 days to analysis
Conductance )
GwW Phenols (total) Low EPA 420.2 - LACHAT 10-210-00-1A 1x 250 miL 1 x 250 mL. amber glass | H.S50,to pH<2, Cool, |28 days to analysis
4°C
SED Metals Low SVV-846 60108 1x4 oz Glass Cool, 4°C 180 days to analysis
Notes:
GW = Groundwater PAH = Palycyclic Aromatic Hydrocarbons Prepared/Date: TLC 07/25/07
H,S0, = Sulfuric acid SED = Sediment Checked/Date: CSR 07/26/07
HCL = Hydrochloric acid SVOC = Semi-Volatile Organic Compound
HNQ; = Nitric Acid SW = Surface Water
L = Liters TPH = Tolal Petroleum Hydrocarbons
mL = milliiiters VOA = Volalile Crganic Analysis
N = Nitrogen VOC = Volatile Organic Compound
02. = ouUnces VPH = Volatile Petroleurn Hydrocarbons
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Table A-2

Electronic Pata Deliverable (EDD) Format

Sampliing and Analysis Plan

Final Interim Response Steps Work Plan

Olin Chemical Superfund Site
Wilmington, Massachusetts

Field Name Field Desciption

Job Number Sample Delivery Group Number
Client ~ "Olin Chemical”

Sample Ndmber o 'Laboratory Sample ID

ClientiID . Field Sample 1D
Pro;ect lD "BRTP D:str.-butron System " .

Sample Matrix
Date Recewed

Date Collected T

Parameter

CAS Number

Result

Quantitation Limit

Unlts
Method )
Date Analyzed

- "TG" (treated groundwater)

Date sampled received at Iabc-ratory ,

~ Date samples collected in the field
~ Compound name
~ Cas Number

Concentratlon detected in analyte

~ Sample quantitation fimit _

Units

_Analytical method
Date sample analyzed at Iaboratory

Prepared/Date: TLC 07/25/07
Checked/Date: CSR 07/26/07
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Table A-3
Summary of Analyticai Methods and Reporting Limts
Sampling and Analysis Plan
Final lnterim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts

Water Reporting Sediment Reporting
Parameter Name Limit Units Limit Units
VOCs:by SWB46 B2608:(TCL plus MCP:Compounds) -1 o7 o P o Tt Ly 2 airl =y
1,1,1,2-Tetrachloroethane 1.0 po/l
1,1,1-Trichloroethane 1.0 po/L
1,1,2,2-Tetrachloroethane 0.5 pa/l
1,1,2-Trichlorg-1,2,2-triflucroethang 1.0 pa/l.
1,1,2-Trichloroethane 1.0 po/l.
1,1-Dichloroethane 1.0 pofL
1,1-Dichtorogthene 1.0 pafl
1,1-Dichloropropene 1.0 pg/t.
1,2,3-Trichlorobenzene 1.0 Wg/l
1,2,3-Trichtaropropane 1.0 gl
1,2 4-Trichlorobenzene 1.0 yo/L.
1,2.4-Trimethylbenzene 1.0 pg/L
1,2-Dibromo-3-Chioropropane 5.0 pofl
1,2-Dichlorobenzene 1.0 pg/l
1,2-Dichloroethane 1.0 pgilL.
1,2-Dichloropropane 1.0 pg/l
1,3,5-Trimethylbenzene 1.0 pg/L
1,3-Dichiorobenzene 1.0 pgfL
1,3-Dichloropropane 1.0 pg/l.
1,4-Dichlorobenzene 1.0 pg/L
1,4-Bioxane 50 pgil
2,2-Dichloropropane 1.0 Hask,
2.4 4-Trimethyl-1-pentene 1.0 pg/l
2.4 4-Trimethyl-2-pentene 1.0 bglt
2-Chiorotoluene 1.0 pgil.
2-Hexanaone 10 pg/l
4-Bromofluorobenzene 1.0 pg/l.
4-Chiorotoluene 1.0 P/l
4-|sopropyltoluene 1.0 ug/l,
Acetone 50 ng/l
Benzene 1.0 pa/l
Bromobenzene 1.0 Hail
Bromoform 1.0 pg/L
Bromomethane 2.0 po/l
Carbon disulfide 10 pall
Carbon tetrachloride 1.0 uglt
Chiorobenzene 1.0 poit
Chlorobromomethane 1.0 pofl
Chiorodibromomethane 0.5 pg/L
Chioroethane 2.0 pafl,
Chloroform 1.0 pgil
Chloromethane 20 pg/L
cis-1,2-Dichioroethene 1.0 poil
cis-1,3-Dichioropropene 0.5 Ve[ 8
Cyclohexane 1.0 pofL
Dibromofluoromethane 1.0 b
Dibromomethane 1.0 ugil
Dichlorobromomethane 1.0 _pagi
Dichiorodifiucromethane 1.0 il
Ethylbenzene 1.0 Hg/l
Ethylene Dibromide 1.0 pog/l
Ethyl ether 10.0 Hoil
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Table A-3

Summary of Analytical Methods and Reporting Limts

Sampling and Analysis Plan
Final interim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusefts

VOCs by SW846 8260B({Short ListforRGP) - v

Water Reporting Sediment Reporting
Parameter Name Limit Units Limit Units
Fiugrobenzene 1.0 po/L
Hexachlorobutadiene 1.0 pg/L
tsopropyl ether 10 pg/L
isopropylbenzene 1.0 pa/l
Methyl acetate 10.0 Jg/L
Methylene Chioride 2.0 pg/L
Methyl Ethyl Ketone 10 pgiL
methy! isobutyl ketone 10 po/L
Methyl tert-butyl ether 1.0 pofl
Methylcyclohexane 1.0 pa/L
m-Xyleng & p-Xyiene 2.0 pg/l
Naphthalene 5.0 pg/L
n-Butylbenzene 1.0 pg/L
N-Propylbenzene 1.0 ug/k
o-Xylene 1.0 pa/l.
sec-Butylbenzene 1.0 HgiL
Styrene 1.0 po/L
Tert-amyl methyl ether 5.0 pofL
Tert-butyl ethyl ether 5.0 parL
tert-Butylbenzene 1.0 pall
Tetrachioroethene 1.0 pofl
Tetrahydrofuran 10 pgfl
Taoluene 1.0 pg/L
trans-1,2-Dichloroethene 1.0 ug/L
trans-1,3-Dichioropropene 0.5 pg/L
Trichloroethene 1.0 uo/L
Trichiorofluoromethane 1.0 __ugiL
Vinyl chioride 1.0 uglL

1,1,1-Trichloroathane (TCA) 1 g.fL
1,1-Dichloroethane 1 Mofl
2,4,4-Trimethyl-1-pentene 1 pall
2,4,4-Trimethyl-2-penteneg 1 pgfL
Acetone 50 po/l
Benzene 1 pgfl
cis-1,2-Dichlorpethene 1 pg/L
Ethylbenzene 1 pgfl
m,p-Xylene 2 ugll
o-Xylene 1 ug/L
Toluene 1 pa/ll
Trichioroethene (TCE) 1 Mg/l
SVOC by SWB46 Low Level:8270C {TCL plus MCP:Compounds) = .
1,1-Biphenyl 10 ug/l
1,2,4,5-Tetrachlorobenzene 10 ug/L

1,2 4-Trichlorobenzene 10 pg/t
1,2-Dichlorobenzene 10 pg/L
1,3-Dichlorobenzene 10 pafl
1,4-Dichlorobenzene 10 pafl
bis (2-Chloroisopropyl) ether 10 Jg/L
2.4 5-Trichlorophenol 10 il
2.4,6-Trichlorophenal 10 pg/l
2,4-Dichlorophenol 10 pg/L
2 4-Dimethylphenoi 10 ug/l
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Table A-3
Summary of Analytical Methods and Reporting Limts
Sampling and Analysis Plan
Final lnterim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmington, Massachusetts

Water Reporting Sediment Reparting
Parameter Name Limit Units Limit Units
2.4-Dinitrophenol 10 [Ty
2 4-Dinitrotoluene i0 g/l
2.6-Dinitrotoluene 10 ugil
2-Chloronaphthalene 10 ~ MgiL
2-Chlorophenal 10 pgil
2-Methyinaphthalene 5 pg/L
2-Methylpheno} 10 pail
2-Nitroanitine 50 pa/l
2-Nitrophenol 10 po/l
3 & 4 Methyiphenol 10 pofL
3,3-Dichlorobenzidine 20 pg/iL
3-Nitroaniiine 50 Hg/l
4,6-Dinitro-2-methylphenol 50 HgiL
4-Bromopheny! phenyl ether 10 pg/k
4-Chloro-3-methylphenol 20 _pg/lL
4-Chloroaniling 20 ug/L
4-Chlorophenyt phenyl ether 10 pg/L
4-Nitroaniline 50 pg/L
4-Nitrophenol 50 pg/L
Acenaphthene 5 ua/l
Acenaphthylene S pofL
Acetophenone 10 pa/l
Aniling 50 g/l
Anthracene 5 HolL
Afrazine 10 P/l
Azabenzene 10 yg/L
Benzaldehyde 10 pg/L
Benzo[ajanthracene 5 pg/L
Benzo[alpyrene 5 po/l
Benzg[bjflupranthens 5 pg/l
Benzolg,h ijperylene 5 g/l
Benzo[k]fluoranthensa 5 Mg/l
Bis(2-chloroethoxy)methane 10 pa/l
Bis(2-chioroethyl)ether 10 pg/l
Bis(2-ethylhexyl) phthalate 10 pgfl
Buty| benzyl phthalate 10 pg/L
Caprolactam 10 pgil
Carbzzole 10 poil
Chrysene 5 po/L
Dibenz(a hjanthracene 5 Pl
Dibenzofuran 10 po/L
Diethyl phthalate 10 pa/L
Dimethyl phthalate 10 pg/L
Di-n-butyl phthalate 10 Mg/l
Di-n-gctyl phthalate 10 pgfL
Fluoranthene 5 HgfL
Fluorene 5 pg/k
Hexachlorobenzene 10 pg/l
Hexachlorobutadiene 10 pg/k
Hexachlorocyclopeniadiene 10 ugfL
Hexachloroethane 10 poll
indeno[1,2,3-cd)pyrene 5 pglL
Isophorone 10 el
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Table A-3
Summary of Analytical Metkods and Reporting Limts
Sampling and Analysis Plan
Final lnterim Response Steps Work Plan
Olin Chemical Superfund Site
Wilmingten, Massachusetts

Water Reporting Sediment -Reporting
Parameter Name Limit Units Limit Units
Naphthalene 5 JUlel{ N
Nitrobenzene 10 pg/L
N-Nitrosodimethylamine {NDMA) 10 pg/L
N-Nitrosodi-n-propylamine 10 ug/L
N-Nitrosodiphenylaming 10 povL
Pentachlorophenol 50 pg/L
Phenanthrene 5 yg/L
Phenol 10 pg/L
Pyrene 5 pa/L
SVOC/PAHs by SW846-Low:Level 8270C-{Short ListforRGP) = = ..~ & 7

pgiL
po/L
pa/l
g/l
HgiL

2.4,5-Trichlorophenol 9
2.4,6-Trichlorophenol 5
2 4-Dichlorophenol 5
2.4-Dimethyighenol 3
2 .4-0initrophenol 5
2-Chlorophenoi 5 pg/l
2-Methylphenol (o-Cresol) 5 pg/l
2-Nitrophenot 5 yg/L

5

5

5

5

1

0.31

3- & 4-Methylphenol po/L
4,6-Dinitro-2-methylphenol yoiL
4-Chlorg-3-methylphencl Ho/L

4-Nitrophenol pg/L
Acenaphthene pgfl
Acenaphthylene pgfl
Anthraceng 1 po/L
Benzo{a)anthracene 0.31 Hg/L
Benzo{a)pyrene 0.21 yo/l
Bernzo(b)fluoranthens 0.31 po/L
Benzo(g.h.iyperyiene G.52 pa/L
Benzo(kfluoranthene 0.31 pail
bis(2-EthylHexyl)phthalate 6 po/l
Butylbenzylphthalate 5 ua/L
Chrysene il palL
Dibenzo(a,h)anthracene 0.52 pg/L
Diethylphthalate 5 pg/L
Dimethylphthalate ) ug/l
Di-n-butylphthalate 5 ug/L
Di-n-octylphthalate 5 po/L
Fluoranthene 1 parl
Fluorene 1 ugiL
Indeno (1.2,3-cd) pyrene 0.52 po/L
Naphthatene 1 g/l
N-Nitrosodiphethylamine 10 po/L
Pentachlerophanol 5 pa/L
Phenanthrene 0.21 pg/t
Phenat 5 pg/l
Pyrene 5 po/l
Volatile Petroieum Hydrocarbons-VPH - L -
Benzene 5 pa/L
Ethylbenzene 5 pg/L
m- & p-Xylene 5 pgiL
Methyl tert-butyl ether 9 JofL
Naphthalene 10 pg/l
PrProjecisiolinw ikm\Clin Wilmington CSS 20084.$ Deliverables\d.2_Work_Plans\IRSWTF RevisionsiAppendicesuAppendix Al
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Table A-3
Summary of Analytical Methods and Reporting Limts
Sampling and Anatysis Plan
Final Interim Response Steps Work Plan
Olin Chermical Superfund Site
Wilmington, Massachusetts

Water Reporting Sediment Reporting

Parameter Name Limit Units Limit Units
o-Xylene ) po/l
Toluene 5 po/l
C5-C8 Aliphatics (adjusted) 5 pg/L
C5-C8 Aliphatics {unadjusted) 5 Hail
C9-C10 Aromatics 5 ugil
C9-C12 Aliphatics {adjusted) 5 pgfl
Total VPH 5 “pgil
ON'E Grease By ABBAA ;v 00 vy ko S e T g el U e
[Oil & Grease-Gravimetric | 5.5 | mall | {
Phenolics bW EPAM20:2 - o0 - R - i ST T T e el Caah b
Phenalics, Total Recoverable | 0.01 { mglL | !
Wet Chemistry =~ . i T U e T e R T T
Chiaride by EPA 300 1 mg/L
Sulfate as SO, by EPA 300 2 mg/L
Nitrogen, Ammonia by EFA 350.1 0.1 mgil
Specific Conductance by EPA 120.1 1 pmhos/em
Nitrate as N by EPA 300 0.05 mg/L
Nitrite as N by EPA 300 or EPA 353.2 0.01 mgsL
Residual Chlorine by SM18 4500 CI F mgfL
Matdls: by 6010B Total and Dissolvad. - -~ SR Mg e U RS VT L e o
Adurninum g 17 mg/Kg
Calcium palk
Chromium Mo/l 0.8 _ma/Kg
iron pg/L 8 mg/Kg
Sodium pg/L
Notes:
mg/L = milligrams per liter (parts per
miffion) Prepared/Drate: KIC 07/25/07
Hg/L = micrograms per liter (parts per billion) Checked/Date: TLC 07/26/07
Hmhos/cm - micromhos per centimeter
mg/Kg = milligrams per kilogram
N = Mitrogen
PAH = Polycyclic Aromatic Hydrocarbon
SVOC = Semi-Volatile Organic Compound
VOC = Volatile Organic Compound
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Table A-4

Summary of Quality Control Limits for Surrogates, Spikes and Duplicates
Sampling and Analysis Plan
Fina! Interim Response Steps Work Plan

Olin Chemical Superfund Site

Wilmington, MA
Parameter QC Test Analyte Water Water I Sol! Soll
% Recovery { RPD Limit! % Regovery | RPD Limit
OFF-SITE LABORATORY.QC SAMPLES - D R N s T L T S TR R
TVolatiles Surrogate All Surrogates 70-130
LCS All Target Compounds 70-130
MS/MSD All Target Compounds 70-130 30
Field Duplicate All Target Compounds 30
Semivolatiles and PAHs Surogate Phenol-d6 15-110
2-Fluoropheno) 15-110
2,4,6-tribromophenoi 15- 110
nitrobenzene-d5 30-130
2-fluorophenyl 30-130
terphenyl-d14 30-130
Volatile Petroleum Surrogate All Surrogates 70-130 704130
Hydrocarbans (VPH)
LCS All Target Compounds 70-130 70-130
MS/IMSD All Target Compounds 70-130 70-130
Inorganics LCS All Target Compounds 80-120 8G-120
MS/MSD Al Target Campounds 75-125 20 75-125 35
Lab Duplicate All Target Compounds 20 a5
Field Duplicate All Target Compounds 30 35
TPH and Oil and Grease LCS All Target Compounds 70-130
MS/MSD All Target Compounds 70-130 50
Field Duplicate All Target Compounds 30
Wet Chemistry LCS All Target Compounds 80-120
MS/MSD All Target Compounds 75-125 20
Lab Duplicate All Target Compounds 20
Field Duplicate All Target Compouinds 30
ON-SITE LABORATORY -QC SAMPLES - v BT -
Ferrous Iron (by HACH B146) [Lab Duplicate Fe* 20
Field Duplicate Fe’* 30
Accuracy Check Fe* 80-120
pPH (by sensiON4) Lab Duplicate pH 20
Ammonia (by HACH 8038) Lab Duplicate Nitrogen, Ammonia 20
Field Duplicate Nitrogen, Ammonia 30
Accuracy Check Nitrogen, Ammonia 80-120

MNotes:

LCS = Laboratory Caontro! Sample
MSMSD = Matrix Spikef Matrix Spike Duplicate

QC = Quality Contra!

RPD = Relative Percent Difference
TPH = Total Petroleurn Hydrocarbon

P\ProjectstolinwitmiOlin Witmingten CSS 200814.0 Deliverables'd.2_Work_Plans\IRSWTP Revisions\AppendicesiAppendix A
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Table A-5
Field Quality Control Sample Summary Table
Sampling and Anslysis Plan
Final Interim Response Steps Work Flan
Qlin Chemicgl Superfund Site
Wilmington, Massachusetts

Modium/Matrix Anatyticat Conc. Level] Analytical Method No. of |Field Duplicata ME/MSD (2) Trip Equip. | Total No.
Parametar Sampling Pairs (1) Blanks |[Bilanks (3) of
Logations Ms MSB Samples |
0,
oW VOCs L ow/Medium SW-846 82608 TBD 5% of field 5% of field 5% offield |1 per cooler] 5% of field TED
samples samples gamples shipment | samples
o,
Gw SVOCs  |LowMedium|  SW-846 B270C ygp | Shoffield | S%offield | 5% of fleld na  (SHoffieldl Lap
samples samples samples samples
SW-846 B270C - Low 5% of field 5% of field 5% of field 5% of field
GW PAHs Low level PAH Method 8D samples samples samples NA samples TBD
(-
aw VPH Low MADEP 18D 5% of field 5% of fietd 5% offield {1 per cooler| 5% of field TBD
samples samples sampies shipment | samples
Qil and Grease / 5% of field 5% of field 5% of field 5% of field
GW TPH Low 1664 TBD samples samples samples NA samples T80
. 5% of field 5% of field 5% of field
SWIGW Metals Low/Medium| SW-846 6010B {ICF) TBD samples samples NA NA samples TBD
5% of field 5% of field 5% of field
SWIGW Sulfate Low EPA 300 TBD samples samples NA NA samples TBD
. 5% of field 5% of field 5% of field
SWIGW Chloride Low EPA 300 TBD samples samples NA NA samples TBD
. 5% of field 5% of field 5% of fieid
GW Chiorine Low 8M 4500-CL-F samples samples NA NA campias TBD
Nitrate and Mitrite USEPA 300 or 353.2 5% of field 5% of field 5% of field
i (as N) Low TBD samples samples NA NA samples T8D
., 5% of field 5% of field 5% of field
SWIGW Ammonia Low EPA 350.1 TBD samples samples NA MNA samples 8D
5% of field 5% of field
X BD
GW pH NA EFA 150.1 T samples NA NA NA sampies TBD
Specific 5% of field 5% of field
3 D
SWIGW Conductance NA EPA 120.1 TR samples NA NA NA samples TBD
EPA 420.2 - LACHAT 5% of field 5% of field 5% of field 5% of field
GW Phenols Low 10-210-00-1A 8D samples samples Ssamples NA samples 78D
. " 5% of field 5% of field 5% of feld
Sediment Metals Low/Medium SW-846 6010 B 8D samples samples NA NA samples TBD
Notes:

1 = Field duplicate samples will not be collected during Plant B influent/effluent sampling. Cne field duplicate annually for Plant B groundwater.
2 = MSMSD will not be collected during Plant B influent/effluent sampling. One MSMSD annually for Plant B groundwater.

3 = Equipment ringe blanks will not be collected in asssociation wilh groundwater samples coliected with dedicated equipment or surface water samples collected
directly into sample containers.

GW = Groundwater SVOC = Semi-Volatile Organic Compound Prepared/Date: TLC 07/25/07
MS = Matrix Spike SW = Surface Water Checked/Date: CSR 07/26/07
MSD = Matrix Spike Duplicate TBD = To Be Determined

N = Nitrogen TPH = Total Petroleum Hydrocarbons

NA = Not Applicable VOC = Volatile Organic Compound

PAH = Polycyclic Aromatic Hydrocarbons VPH = Volatile Petroleum Hydrocarbons

PAProjectsvolinwilm\Olin Wilmington C8§ 200844.0_Deliverables\d.2_Work_Plans\[RSWP Revisions\AppendicesiAppendix Al

Appendix A Tables A-1 A-2 A-1 A4 A-5 Olin IRWP_0T2507 Page | of 1



Olin Chemical Superfund Site, Wilmington, M4 — IRSWP Sampling and Analysis Plan August 8, 2008
MACTEC Engineering and Consulting, Inc. Praject No. 6100080016702 Final

ATTACHMENT A

Standard Operating Procedures
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MACTEC
STANDARD OPERATING PROCEDURE

DECONTAMINATION OF FIELD EQUIPMENT
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DECONTAMINATION OF FIELD EQUIPMENT

GENERAL APPLICABILITY

This Standard Operating Procedure describes the methods to be used for the decontamination of all
field equipment which becomes potentially contaminated during a sample collection task. The
equipment may include split-spoons, batlers, trowels, shovels, hand-augers, or any other type of
equipment used during field activities.

Decontamination is performed as a quality assurance measure and a safety precaution. It prevents
cross-contamination between samples and also helps to maintain a clean working environment for the

safety of all field personnel.

Decontamination is mainly achieved by rinsing with liquids which may include: soap and/or
detergent solutions, tap-water, deionized water, acid solutions, and methanol. Equipment will be
allowed to air dry after being cleaned or may be wiped dry with clean cloths or paper towels if
immediate re-use is needed.

The frequency of equipment use dictates that most decontamination be accomplished at each
sampling site, between collection points. Waste products produced by the decontamination
procedures, such as waste liguids, solids, rags, gloves, etc. must be coliected and disposed of
properly. All decontamination materials and wastes should be stored in a central Jocation so as to
maintain control over the quantity of materials used and/or produced throughout the study.

RESPONSIBILITIES

1t is the primary responsibility of the project geologist to assure that the proper decontamination
procedures are followed and that all waste materials produced by decontamination are properly stored
and disposed of. ‘

It is the responsibility of the project safety officer to draft and enforce safety measures which provide
the best protection for all persons involved directly with sampling and/or decontamination.

It is the responsibility of any subcontractors (i.e., drilling contractors) to follow the proper designated
decontamination procedures that are stated in their contracts and outlined in the Project Health and

Safety Plan.

It is the responsibility of all personnel involved with sample collection or decontamination to
maintain a clean working environment and to ensure that any contaminants are not negligently
introduced to the environment.

EQUIPMENT DESCRIPTIONS
3.1 Cleaning Liquids:

Tap (potable) water, deionized water, and other liquids/solutions as needed such as; Soap and/or
detergent solutions, nitric acid solutions, methanol
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3.2 Personal safety gear
(Defined in Project Health and Safety Plan)
3.3 Paper towels

3.4 Disposable gloves

3.5 Waste storage containers:
Drums, boxes, plastic bags

3.6 Cleaning containers:

Plastic buckets, galvanized stee! pail
3.7.  Cleaning Brushes
PROCEDURES

4.1 General

4.1.1 :

The extent of known contamination will determine to what extent the equipment needs to be
decontaminated. 1f the extent of contamination cannot be readily determined, cleaning should be
done according to the assumption that the equipment is highly contaminated until enough data is
available to allow assessments of the actual level of contamination.

4.1.2
Adequate supplies of all materials must be kept on hand. This includes all rinsing liquids and other
materials listed in Section 3.0.

413

The standard procedures listed in the following section can be considered the procedure for full field
decontamination. If different or more elaborate procedures are required for a specific task, they will
be spelled out in the project work plan. Such variations in decontamination may include following
all, just part, or an expanded scope of the decontamination procedure stated herein.

4.2 Detailed
421

Remove any solid particles from the equipment or material by brushing and then rinsing with
available tap-water. This initial step is performed to remove gross contamination.

422
Wash equipment with a soap or detergent solution and brush.

4.2.3
Rinse with tap-water.
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424
Rinse with deionized water.

4.2.5
Repeat entire procedure or any parts of the procedure if necessary.

42.6
If sampling equipment is to be used immediately at another location, wrap the equipment in

aluminum foil and store in a safe place.
4.3 Submersible Pump Decontamination Procedures

4.3.1
Applicability

This procedure will be used to decontaminate submersible pumps (if used) between groundwater
sample collection points and at the end of each day of use.

432
Materials

43.2.1
Plastic-nalgene or PVC upright cylinder

4322
5-10 gallon plastic water storage containers

4323
Dejonized water and dispenser bottle

43.24
Paper towels

43.3
Procedure

4331
During decontamination the submersible pump wili be placed on a clean surface (sheet of plastic) or

held away from ground.

4332
Ciean the upright plastic-nalgene/PVC cylinder as described above in Section 4.2.

4333 ,
Decontaminate the outer surface of the submersible pump as using a potable water rinse followed by
a deionized water rinse.

4334
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Place the submersible pump upright in the cylinder and fill the cylinder with potable water.

4335
Activate the pump in the forward mode withdrawing water from the cylinder.

4336
Continue pumping until the water in the cylinder is pumped down and air is drawn through the
pump. At this time air pockets will be observed in the discharge line. Shut off the pump

immediately.
4337

Using the water remaining in the cylinder, rinse the sealed portion of the power cord and discharge
tube by pouring the water carefully over the coiled lines.

43338
Repeat steps 4.3.3.4 through 4.3.3.7 using deionized water.

o
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4339
When reaching the next mopitoring well place the pump in the well casing and wipe dry both the

power and discharge lines with a clean paper towel as the pump is lowered.

REFERENCES

Chapter 10, Decontamination, of the "Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities" developed by NIOSH/QSHA/USCG/EPA. October 1985,

U.S. Environmental Protection Agency. "Decontamination Techmiques for Mobile Response
Equipment Used at Waste Sites (State-of-the-Art Survey).” EPA/600/52-85/105. January

1986.

U.S. Environmental Protection Agency. "Guide for Decontaminating Buildings, Structures, and
Equipment at Superfund Sites." EPA/600/2 85/028. March 1985,

U.S. Environmental Protection Agency. "Field Standard Operating Procedures #7 Decontamination
of Response Personnel.” January 1985.

U.S. Environmental Protection Agency. "Standard Operating Safety Guides." November 1984.
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SAMPLE CHAIN OF CUSTODY PROCEDURE

1) INTRODUCTION

This SOP describes chain of custody procedures to be followed whenever collecting environmental samples.
This SOP is referenced in all SOPs for environmental sample coliection.

2) CROSS-REFERENCES

ASTM D4840-25: Guide for Sampling Chain-of-Custody Procedures

UL.S. EPA Region 4 “Environmental Investigations Standard Operating Procedures and Quality Assurance
Manual,” May 1996 Including 1997 Revisions

Site-specific Health and Safety Plan

3) MATERIALS

a) DOCUMENTATION

i) Surface water FDR, Groundwater FDR, Work Plan
if) Chain-of-custody forms

iii) Sampie labels

iv) Field book {and data recording sheets, if used)

V) Permanent marker

vi) Lab contact information

vii) Avery labels # 5260

b CHAIN-OF-CUSTODY FORM

4} PREPARATION

Review Work Plan to identify samples to be collected, analyses to be performed, laboratory performing the
analyses, etc.

5) SAMPLE LABELING

Enter in the log book and label each sample container with the following information:
a) Olin project number
b) Date and time of coliection
c) Sample location
d} Sample number
2)  Analysis to be performed
fy Sampler's initials
g) Preservative

If using field sample tracking system labels will be generated and printed by the field sample coordinator.

6} CHAIN OF CUSTODY
a) DEFINITION
EPA provides the following definition of chain-of-custody:
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"A sample is considered to be in your custody if any of the following criteria are met;
The sample is in your possession or is in your view after being In your possession;

The sampie was in your possession and then locked up or sealed to prevent tampering; or

You have placed the sample in a secured area”

b) PURPOSE

"The chain-of-custody form is functionally similar to a packing slip that accompanies a shipment of goods.
The chain-of-custody form includes a chain-of-custody record located at the bottom of the form. The form is
used as physical evidence of sample custody. EPA guidelines specify that official custody of samples must be
maintained and documented from the time of collection until the time the samples are introduced as evidence
in the event of litigation. The sampler is responsible for the care and custody of the sample until sample
shipment."

c) DOCUMENTATION

i) After samples are collected and labeled, fill out the chain-of-custody form. An example of the
COC form to be used presented in Attachment A of this SOP. The sampler becomes the initial sample
custodian.

i) Chain-of-custody forms must be completed for every shipment of samples to an analytical
laboratory.
i) Use indelible ink only, no pencil (a ball point pen is best). Make corrections by drawing a line =~ “m®

through and initialing and dating the error, then enter the correct information. Erasures are not allowed.

iv) A separate chain-of-custody form must accompany each cooler for each shipment. Place the
original COC form in a zipper-type plastic bag in the cooler with the samples. The chain-of-custody forms
must address all samples in that sample shipment. If multiple coolers are shipped a copy of the COC should
accompany each cooler. This practice maintains the chain-of-custody for all samples in case of mis-shipment.

d) TRANSFER OF CUSTODY

i) When transferring the possession of samples, the individuals relinquishing and receiving custody
will sign, date, and note the time on the record. Persons receiving the custody of a sampie group are
responsible for confirming the accuracy of the COC with regard to the number and type of sample containers
for which they are accepting responsibility.

i) When samples are to be shipped to an analytical facility by commercial delivery service, the
samples will be relinquished to the courier in sealed containers, and, if practicable, the shipment number will
be noted on the COC form. When samples are transferred by commercial delivery service, a copy of the
shipping documentation will serve as the COC record for the delivery service's role in the chain of custody.

iif) The sample custodian relinquishing custody to a facility or agency will request the signature of a
representative of the appropriate party acknowledging receipt of the samples. If a representative is
unavailable or refuses to sign, this will be noted in the "Received by" space on the COC. When appropriate,
the custody record will contain a statement that the samples were delivered to the designated location at the
designated time.

7) DECONTAMINATION N/A
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Attachment A
Exampie of Olin Chain of Custody
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SAMPLE PACKAGING AND SHIPMENT

Scope and Application

This Standard Operating Procedure (SOP) establishes methodologies for shipping
samples collected during environmental field investigation/remediation activities,
This SOP applies to all environmental samples including drinking water, most
groundwater and surface water samples, soil and sediment samples., treated
industrial wastewater samples, biological specimens, or any samples not expected
to be contaminated with hazardous levels of contaminants. Samples collected
from process wastewater streams, drums, bulk storage tanks, or sotl, sediment, or
water samples collected from areas suspected of being highly-contaminated may
require shipment as dangerous goods,

Definitions
Shipper’s Declaration — A paper document describing the contents of a shipment.

Health and Safety Warnings

Shippers of dangerous goods should take all precautions to eliminate any hazards
associated with the goods being shipped. The shipper should consult the most-
recent version of the International Air Transportation Association (IATA)
regulations regarding shipment of dangerous goods.

Personnel Qualifications

Any person designated as a shipper of dangerous goods shall be trained in the
U.S. Department of Transportation Hazardous Materials Regulations, which must
be renewed every two years.

Shipment of environmental samples does not require specialized training;
however, a familiarity with the regulations and the materials being shipped is
considered beneficial.

Equipment and Supplies
Consult the most-recent version of the IATA regulations for a listing of proper

shipping materials.

- Cooler

- Samples

- Labels

- Ink pen

- Packing materials (bubble wrap, Styrofoam, vermiculite, or similar) to
prevent breakage, absorb leakage, and insulate samples. '

- Polyethylene zip-type baggies large enough to contain the largest sample
bottles

- Custody seals
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- Large plastic trash bag to act as containment for the packing materials.

Procedures

1) Be certain that all containers are sufficiently tight, preserved, and labeled
correctly. Sediment samples should be allowed to settle for a minimum of 2
hrs prior to shipping to the laboratory. The sample manger should look closely
at all sediment samples to see if a clear water layer forms above the sediment.
Any water layer should be decanted from the sample jar prior to shipping to
the laboratory.

2) Clean the exterior of each sample container such that no gross contamination
remains.

3) Wrap sample containers in bubble wrap. Zip-type plastic baggies may be used
as additional containment.

4) Line the cooler with the trash bag and add a layer of packing material. If the
cooler has a drain, close and seal to prevent leakage of water from melting ice.

5) Place sample containers into the cooler, and pack them sufficiently to prevent
them from shifting during shipment.

6) Place ice-filied zip-type bags on samples such that all samples are contacted
by the ice. Place sufficient ice to retain the sample temperature between 2 and
6 degrees C. Place a temperature blank in with the samples.

7) Fill the remaining space in the cooler with packing material and close and
secure the top of the trash bag.

. 8) On the chain of custody, sign in the relinquished by box and add in the

subsequent received by box the name of the courier/carrier and the airbill No.
(if applicable).

9) Place the COC into a plastic bag and tape it to the inside top of the cooler.

10) Close the cooler and tape the cooler shut with strapping tape or similar high-
strength shipping tape.

11)If more than one cooler is being shipped under the same COC, copies of the
COC should be placed into each additional cooler in the same manner as the
original COC.

12) Apply custody seals to the cooler such that the seals must be broken in order
to open the cooler.

13) Apply “UP Arrows” in the approprlatc direction on at least opposing sides of
the cooler exterior, or indicate on top “this side up™.

14} Add the appropriate shipping address labels to the cooler along with a return
address to the cooler. 1f more than one cooler is being shipped, add “one of
____ " to the label so that the recipient is aware that more than one cooler
should be received.

Data and Records Management

A copy of the COC shall be retained by the shipper unti! the completed laboratory
data package is received. In addition, a copy of the airbill shall also be retained
for validation/custody purposes and also for payment.

References
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MACTEC Engineering and Consulting, Inc. Standard Operating Procedure for
Chain of Custody '

Code of Federal Regulations 40 CFR Part 261.4(d) Samples.
Dangerous Goods Regulations, IATA, Most-Current Version.
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SURFACE WATER AND SEDIMENT SAMPLING

1.0 PURPOSE:

To establish clear, uniform procedures for surface water and sediment sampling that will ensure consistency
and quality of samples.

290 SCOPE:

This procedure applies to all surface water and sediment sampling activities for laboratory analysis, in
compliance with MACTEC Engineering and Consulting, Inc. Quality Assurance Project Plan (QAPP) and
U.S. Environmental Protection Agency (USEPA) Region IV Standard Operating Procedures Quality

Assurance Manual. This procedure is a guideline that must be flexible to accommodate site-specific
situations without sacrificing data quality objectives.

3.0 REQUIREMENTS:

A working knowledge of the sampling equipment to be used is a basic requirement for understanding surface
water and sediment sampling procedures.

Familiarity with the environmental regulations of the USEPA and the state in which work is taking place is
also required.

Familiarity with the site-specific work plan and health and safety plan (HASP) is required prior to
conducting surface water and sediment sampling procedures.

4.0 EQUIPMENT:
Equipment requirements and specifications for surface water and sediment sampling are as follows.
For Surface Water:
Any equipment used to collect surface water samples is acceptable as long as it does not violate the integrity
of the sample and it provides a representative surface water sample. Actual site-specific conditions and the
physical sample location will determine the appropriate equipment required for sample collection. The
following list includes several types of equipment typically used for the collection of surface water samples:
waders (chest-high or waist-high);
a small boat, raft, or canoe;
glass beakers or sampie bottles;

glass or stainless-steel (SS) bucket;

temperature, specific conductivity, and pH meter;



personal protective equipment (PPE) as specified in the site-specific HASP;

appropriate sample containers (from a certified iab) w/ labels and a2 preservation kit with the
appropriate preservatives;

hard cover field log book, indelible pen, coolers, ice in sealable plastic bags, wide transparent tape,
reinforced strapping tape, and chain-of-custody (COC) forms and seals;

dissolved oxygen (DO) meter;
fiitration kits;

For Sediment:

Any equipment used to collect sediment samples is acceptable as long as it does not violate the integrity of
the sample and it provides a representative sediment sample.

Actual site-specific conditions and the physical sample location will determine the appropriate equipment
required for sample collection. The following list includes several types of equipment typically used for the
collection of sediment samples appropriate for the Olin Site:

SS Shelby or similar push tubes;

588 spoons, scoops, or trowels,

S8 or § hand augers with extensions;

glass/pyrex mixing bowls;

PPE as specified in the site-specific HASP,

appropriate sample containers (from a certified lab) with labels; and a preservation kit with the
appropriate preservatives; and

hard cover field log book, indelible pen, coolers, ice in sealable plastic bags, wide transparent tape,
reinforced strapping tape, and chain of custody papers and seals.

PROCEDURE FOR SURFACE WATER AND SEDIMENT SAMPLING:

60  BASIC REQUIREMENTS

Surface water and sediment samples are occasionally taken at the same time to help define the partitioning of
contamination between water and sediment. 1f both water and sediment are to be collected at a given sample
point, the water sample should be collected first. Sample locations are often determined in the field at the
time of sampling and should be noted in the field log bool.

All sampling equipment must be decontaminated prior to sample collection. During prolonged field events,
a designated decontamination area should be set up on site to facilitate repetitive decontamination as
required.

N *
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During sediment sampling the field sampler will take time to allow all surface water to run off the sampling
device and sample prior to preparing {aboratory samples. This will be done to reduce the water content of the
sediment sample prior to homogenization and preparation of samples.

7.0 SURFACE WATER SAMPLING

The physical location of the sample and site conditions will dictate the type of sampling equipment selected.
Severa! common sampling methods and the corresponding equipment to be used are presented as follows.
The appropriate method will be specified in the site-specific sampling and analysis plan (SAP).

Direct Dipping Method

Because of simplicity, when sampling surface water, direct dipping of the sample container into the surface
water body is desirable. Steps to follow in using the direct dipping method include:

1. Acquire a smal) boat or waders. If wading is required ajways approach the sampie location
from downstream. Wading may cause bottom deposits to rise and bias the sampie and is acceptable
only if a current is noticeable.

2. Arrange sample containers in the preferred order of sampling (see Attachment I).

3. Using a small beaker or the sample port of the pH/specific conductivity meter, collect a
small water sample and record the temperature, pH, and specific conductivity readings in the field
log book.

4. Dip containers such that the top or opening is pointed upstream alldwing the sample to be
collected directly into the container.

5. Take special care to avoid completely submersing pre-preserved sample containers so that
these chemical are not lost and released into the water.

6. Repeat as necessary filling all required sample containers.

7. Preserve sample containers as necessary.

8. As the sample containers are filied place them in a cooler supplied with ice for packing and
shipment.

9. Secure all containers in coolers with adequate bubble wrap and ice so as to maintain a

temperature of 4°C during shipment.

10. Complete all required COC and analysis request forms and release samples for shipment.

8.0 SEDIMENT SAMPLING

The physical location of the sample may dictate the type of equipment ysed. The following outlines several
sampling methods and the corresponding equipment to be used. A project specifei method may be specified
in the site-specific SAP. During sediment sampling the field sampler will take time 1o allow ail surface water
to run off the sampling device and sample prior to preparing {aboratory samples. This will be done to reduce
the water content of the sediment sample prior to homogenization and preparation of samples,



Pagebol b

When collecting sediment samples using any of the following sample collection techniques the following
steps need to be taken to reduce the moisture content of the samples.

Remove the sampling devise and sediment sample from the water and allow water to run off the sample.
Transfer the sediment to the mixing bow! trying to avoid adding any surface water to the sample.

1f sediment samples are scheduled for VOC analysis, this parameter will be collected first. For off-site VOC
soils, both low concentration samples and methanol preserved samples will be collected as described in
Method 5035. Low concentration samples will be collected (with 5 grams of sample) in vials containing
stirrer bars and sodium bisulfate, High concentration samples are collected (with 10 grams of sample) in vials
preserved with methanol. Off-site VOC samples will consist of two vials for low concentration anaiysis and
one vial (methanol preserved) for high concentration analysis. The soil sampie will be transferred to the vial
using a plastic syringe designed to reduce the exposure of the soil sampile to air. The syringe will be advanced
directly into the sediment in the stainless steel bowl. An addition soil jar will be collected for percent solids
determination to be used only for the VOC sample. The jar should be labeled “VOC percent solid” with the
same sample information as the original sample. If a field duplicate sample is scheduled at the Jocation, the
sampler will first remove the VOC sample segments for both the field sample and duplicate sample using the
procedure described above.

Afier the VOC sample has been collected (if required by work plan), the soil within the stainless steel bowl
will be homogenized (mixed) with a stainless steel spoon so that each sample aliquot is representative of the
whole. Care should be taken to ensure that sufficient soil is present in the stainless steel bowl to fill all of the
associated sample fractions (containers) and duplicate fractions, if necessary. The sampler will collect the
remaining sample fractions (e.g., SVOCs, pesticide/PCBs, and inorganics} using a stainless steel spoon to
transfer the soil into the sample containers.

Direct Push Core or Augers

Shelby tubes and most other push tubes commonly use Teflon™ , Lucite™, or polyethylene liners in various
tengths (1 to 3 feet) and diameters {2 to 4 inches). They can be used together or as a stand alone sampling
device.  Other sampling equipment includes hand driven split spoon samplers and soil augers with an
extension handle. .

1. Acquire a small boat or waders. If wading is required always approach the sample location
from downstream. Wading may cause bottom deposits to rise and bias the sample and is
acceptable only if a current is noticeable, or if boat access is not possible,

2. Arrange sample containers in the preferred order of sampling (see Attachment J),

3. Place corer tube assembly, or split spoon sampler, or auger head in proper location and
drive or auger to desired depth in the sediment using steady hand pressure.

4. Work the tube or device to loosen the sample by twisting, if possible, to shear off the
sediment at the base,

5. Carefully pull the tube or device upward and immediately cap the bottom or contain the
bottom to prevent loss of sample. If using a sampling tube, or a tube and liner, a Teflon-
lined cap should be used to seal the bottom.

6. If using a Shelby or direct push tube, wipe off the tube walls and rinse with mild Liquinox
detergent or similar to remove excess sediment sticking on the tube. If using a split spoon
samplers or auger device, transfer sample to a clean SS bowl, obtain samples for VOC

Vi I*



10.

11.
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13.
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analysis (if required) as previousiy described, homogenize and then transfer remaining
sample aliquots to appropriate sample containers as required.

Drain off any excess standing water in the sample tube or sample bottles.
Cap the top of the tube with a Teflon-lined cap and tape both ends of the tube as necessary.

Label the tube or sample bottles with the proper sample 1D, site, length of sample, date, and
time.

Place the tube or sample bottles in a cooler supplied with ice for packing and shipping.
Repeat Steps 3 through 10 for all required analyses.

Securg all containers in coolers with adequate bubble wrap and ice so as to maintain a
temperature of 4°C during shipment.

Compieté all required COC and analysis request forms and release samples for shipment.
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REFERENCES: ABB Environmental Services, Inc., 1993, Comprehensive Quality Assurance Plan,

U.S. Environmental Protection Agency, Region 1V, 1991, Standard Operating Procedures and
Quality Assurance Magual.

State of Florida Department of Environmental Regulation, 1990, Guidelines for Preparing Quality
Assurance Plans.

ATTACHMENTS:
Attachment]  Preferred Order of Sampling

GLOSSARY:

QAPP: The Quality Assurance Project Plan is a guidance document which provides MACTEC Employees)
approved procedures and techniques for field activities to be completed at the site.

COC: Chain of Custody.

DO: dissolved oxygen.
HASP: Health and Safety Plan. A site-specific HASP is prepared for each MACTEC site. All personnel

onsite are required to be familiar with this docurnent.

PPE: personal protection equipment.

SAP: A Sampling and Analysis Plan is generally prepared along with the workplan. The SAP specifies
equipment to be used and summarizes the type, frequency, and location of sampling to be
accomplished in accordance with the workplan. It is mandatory that all field personnel be familiar
with this document.

SS: stainless steel.

SVOC: semi volatile organic compound

USEPA: United States Environmental Protection Agency.

VOC: volatile organic compound.

Workplan: A workplan is prepared for all MACTEC sites. The work plan summarizes the investigations
which will be accomplished and provides guidelines for all aspects of an environmental assessment.
1t is mandatory that all field persoune! be familiar with this document.

Vo 7
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PREFERRED ORDER OF SAMPLING



PREFERRED ORDER OF SAMPLING

Volatile organic compounds (VOC)
POX

Total organic hatides (T 0X)

Total organic carbon (TOC)
Extractable organics (including TRPH, 0&G)
Total metals

Dissolved metals

Microbiological

. Phenols

10. Cyanide

11. Inorganic

12. Turbidity

13. Radionuclides

N Rl SR
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STANDARD OPERATING PROCEDURE

PROCEDURES FOR MEASURING GROUNDWATER LEVEL

INTRODUCTION

Procedure to measure groundwater levels in monitoring wells or piezometers. ln general, water
levels will be measured prior to purging wells and collecting groundwater samples. Water level
data acquired may be used to assess hydraulic gradients, perform drawdown tests, etc.

CROSS-REFERENCES

ASTM D4750-87(93): Test Method For Determining Subsurface Liguid Levels In A Borehols
Or Monitoting Well (Observation Well)
Site-specific Health and Safety Plan

MATERIALS
a) MEASUREMENT

i) Electronic water level meter (e.g. Solinst™)

ii) Well keys and wrenches (include an extension for keys and wrenches to apply extra
leverage), screwdriver, hammer

iii) Photoionization detector (PID), or other monitoring equipment (as required by Health and
Safety Plan)

iv) Metal detector (project-specific)

b) DOCUMENTATION
i) Well instailation logs, boring logs
if) Field book (and data recording sheets, if used)
iii) Permanent marker

c) DECONTAMINATION

Tap or spring water, Alconox™ (or equivalent), distilled/deionized water, brush,
paper towels

d} HEALTH AND SAFETY EQUIPMENT PER WORK PLAN

PREPARATION

Inspect the meter's probe to ensure that it is clean and has been decontaminated after previous
uses. Test the probe to verify that it is functioning.

PROCEDURES
a) WELL CONDITION



b)
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Check the condition of the standpipe or roadbox and protective seal, if any. Observe and record
any abnarmalities with the well such as a missing cap, run-on, evidence of tampering,
missing/rusted/open lock, damaged roadbox or standpipe, etc. Record observations in the log
book or, if used, a sampling form,

HEALTH AND SAFETY MONITORING

Depending upon the requirements of the site-specific Health and Safety Plan, screen the wellhead
during removal of the cap with a PID or other monitoring equipment (as required by the Health
and Safety Plan). Follow requirements for use of personal protective equipment.

GROUNDWATER ELEVATION REFERENCE POINT

i) Record the type of measurement reference point used (i.e., roadbox, standpipe, mark on
PVC).

ii} If not already done, mark the measurement reference point either by etching ot with indelible
ink at the top of the PVC riser pipe or steel casing. The measurement reference point will
generalty be the highest point of the PVC riser or casing. Mark well number on the outside of
well if not otherwise permanently marked.

LNAPL (Project-specific/not anticipated at this site)

i) Check for the presence and measure the thickness of light or dense non-aqueous phase liguid
using a transparent bailer, product-water interface probe, or water-sensitive paste (LNAPL).
If LNAPL is observed, do not immerse the electronic water level meter unless specifically
required by the Work Plan. Measure and record thickness of NAFL.

ii) To use a bailer to measure NAPL, lower it slowly into the water column using a
polypropylene or nylon line. For LNAPL, hold the bailer so that the bottom check valve and
approximately half the bailer's length are submerged; for DNAPL, lower the bailer to the
bottom of the well. Hold the bailer at the appropriate level for about 10 to 30 seconds to
allow NAPL to enter the bailer,

iii) If the well is known to contain LNAPL, an interface probe should be used to give a more
accurate measurement of the product thickness. Lower the probe down the well, similarly to
the water level meter. The probe sounds differently when it has detected LNAPL and when it
has detected water. The difference between the two tones indicates the product thickness.

WELL DEPTH
Sound well depth and record to the nearest (.01 feet. Compare to installed depth of well.

WATER LEVEL MEASUREMENT

iy Slowly lower the water leve! meter's probe into the well until the auditory signal indicates
that water is reached.

il) Raise the probe above water level and slowly lower it again unti! the exact position of the
water is indicated on the tape gauge.

ifi) Hold the cable or tape against the side of the PVC riser or steel casing at the reference point
designated for water level measurements and record the measured depth to the nearest 0.01
feet.

iv) If no additional work is to be performed, lock or secure the wellhead.

6} DECONTAMINATION

S
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Inspect meter and tape for the presence of free product. If present, decontaminate accordingly.

If contaminates are suspected, perform a gross decon by wiping the tape with a paper towel as it
is retrieved from the well,

Rinse with tap or bottled water.
Rinse with distilled/deionized water.

Containerize and handle decontamination wastes and wastewater in accordance with applicable
Federal, State, and local regulation, and as specified in the sampling plan.
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LOW-FLOW/LOW-STRESS GROUNDWATER SAMPLING

Scope and Application

This Standard Operating Procedure (SOP) establishes methodologies for low- flow/low-
stress groundwater sampling and calibration of the field instruments utilized. This
procedure includes the minimum required steps and quality checks that employees and
subcontractors are to follow when sampling groundwater using this technique. This SOP
addresses technical requirements and required documentation to be completed during
low-flow groundwater sampling and equipment calibration.

MACTEC Engineering and Consulting, Inc. follows the EPA Region | Low Stress (low
flow) Purging and Sampling Procedure for the Collection of Ground Water Samples from
Monitoring Wells, Revision 2, June 30, 1996.

Summary of Method

This method of groundwater sample collection involves minimal disturbance of the
groundwater aguifer 1o obtain a “representative™ sample of groundwater. The method
requires pumping of groundwater at a slow rate to minimally influence the water level, all
the while monitoring groundwater quality parameters including dissolved oxygen, redox
potential, conductivity/specific conductance, temperature, pH, and turbidity. These
parameters will dictate the point at which the aquifer water entering the well is
considered representative of the ambient groundwater surrounding the well.

Definitions
Not applicable

Health and Safety Warnings

Collecting groundwater samples using this method is not particularly hazardous
physically. Care should be taken to minimize slip/trip/fall hazards due to the presence of
a large amount of equipment in a fairly small area. Additionally, sample preservatives
commonly include strong acids and bases. Care should be taken to prevent human
contact with the acids and bases, and in addition, particular care should be taken to store
each separate from the other. For chemical hazards, the monitoring wel! to be sampled
should have a headspace reading collected from it immediately upon opening the well
riser. Refer to the site safety plan for details regarding action levels and response actions.

Cautions
See section 4.0.

Interferences

Minimizing turbidity in the sample is the core reasonm for utilizing this method of
sampling. 1f turbidity is encountered in excessive amounts, the analytical resuits can be
skewed to the higher end, and not provide a “representative” groundwater sample.

Personnel Qualifications

The sample collection personnel should be -familiar with the sample collection method as
well as being familiar with the particular pumps to be used. Familiarity with the pumping
system will allow the field personnel to troubleshoot a problem more efficiently.
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Equipment and Supplies

Pump (bladder pumps and centrifugal pumps are preferred) constructed of
stain]ess-steel. Peristaltic pumps may be utilized with cantion.

Tubing, (Teflon or Teflon lined is preferred); however polyethylene tubing and
silicone tubing may also be used.

Water level meter

0.45pm cellulose-based membrane filter for dissolved sample fraction collection
Power source (generator, compressed gas)

Flow-through cell with muiti-probes

Decontamination supplies

Logbooks

Sample bottles

Labels

Preservatives

Well keys

PID/FID

Procedures

9.1

Equipment Calibration

Equipment inclading the flow-through cell and water quality probes, turbidity
meter, and pump flow (as necessary) will be calibrated as per the manufacturer’s
specifications. Manufacturer’s literature for each piece of equipment will be
included in planning documents and will be made available to the field staff.

Sample Collection
Record condition of the well at the surface
Remove the well cap and immediately record monitoring well headspace using a
calibrated PID/FID.
Measure and record the initial depth to water
Install the pump in such a manner so as not to disturb the well. The intake should
be set at the midpoint of the interval to be sampled,
Connect all tubing such that the flow-through cell is connected in-line with the
sample system.
Start the purge of the weli using the lowest setting on the pump, and gradualiy
increase the speed until discharge occurs. Recheck the water level to verify that
not mare than 0.3 feet of head change is noted. Attaining this criterion is not
always possible particularly in tight formations. If excessive drawdown occurs,
record water level measurements and compare discharge and drawdown to well
storage to determine inflow volume of water through well screen
Continue purging until monitoring parameters stabilize. Readings should be
taken at least every five minutes. Stabilization is considered to be achieved after
three consecutive readings are within the following limits:
Turbidity - +/~ 10% for values greater than 1 NTU; if turbidity is greater
than 5 and well is not stable, continue purging well for up to two hours,
collect sample and document on field data record and in log book
{collection of a filtered sample for metals analysis is necessary if
turbidity is greater than 5 NTU),
Dissolved Oxygen - +/- 10%
Specific Conductance - +/- 3%

Temperature - +/- 3%
PY - +/- 0.1 standard units

L 1.4
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12.0

Fage dophl

ORF - +/- 10 mV

- After the monitoring parameters have stabilized according to the above criteria,
the sample may be collected by removing the in-flow tobing from the flow-
through cell and inserting it into the sample container. Do not turn the pump off
at any point during the purging or sample collection procedures. Otherwise,
reinitializing the sysiem may require additional stabilization time.

- If turbidity value of final parameter measurement is greater than 5 NTU, an
additional filtered fraction will be collected for metals analysis using a 0.45um
cellulose-based membrane filter.

- After the sample has been collected, remove the pump from the well and
disconnect all tubing and other connections.

- The tubing may be dedicated to the well or disposed of.

- The pump (excluding peristaltic pumps) must be decontaminated priorto use ina
subsequent well. New bladders in bladder pumps must be installed (after the unit
has been decontaminated). The decontamination procedure is as follows:

- Flush the unit with portable water

- Flush the unit with a non-phosphate detergent solution

- Fiush the unit with distilled/deionized water

- Flush the unit with methanol. This step may be skipped if previous blank
samples show no or insignificant levels of organic contamination

- Flush the unite with distilled/deionized water

Data and Records Management

Field data should be recorded on the data sheet (See Appendix C of the Field Sampling
Plan}, or on a similar replacement. These reports along with any anatytical data will be
provided in some form or investigation or completion report.

Quality Control/Quality Assurance

Quality control for this groundwater sampling method involves the collection of field
quality control samples including field duplicated, matrix spike/matrix spike duplicate
samples, trip blank samples, equipment blank samples, and temperature blank samples.

References
EPA Region 1 Low Stress (low flow) Purging and Sampling Procedure for the Collection
of Ground Water Samples from Monitoring Wells, Revision 2, June 30, 1996.
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A4

SAFETY PRECAUTIONS

Before attempting to unpack, set up or operate this
instrument, please read this entire manual. Pay
particular attention to all warnings, cautions and
notes, Failure to do so couid resuit in serious injury
to the operator or damage 1o the equipment.

Use of Warnings, Cautions and Notes
Warnings, cautions and notes used in this manual
have the following significance:

WARNING
Failure to observe this information can result
in personal injury or loss of life

CAUTION
Failure to observe this information can result
in damage to equipment.

NOTE
Information that requires special emphasis.

Precantionary Labels

Please pay particolar attention to 12bels and tags
attached to the instrument. Personal injury or
damage to the instrument could occur if not
observed.

- CERTIFICATION
Hach Company certifies this instrumen: was tested
thoroughly, inspected a2nd found to meet its
published specifications when it was shipped from
the factory,

INSTRUMENT SPECIFICATIONS
(Specifications subject 1o change without notice)

Wavelength Range 400—%00 nm
Bandwidth 12 +2 nm @ 600 nm

Wavelength Accuracy +2 nm from 400-700 nm;
+3 nm from 700-900 nm

Wavelength Resolution 1 nm

Monochromator Design  Littrow Prism, Aspheric
Optics

Wavelength Selection  Manual

Wavelcngth Readout 3-digit LCD, 0.5-cm
Character Height :

Photometric Linearity +0.002 A {(0-1 A,
500 nm—constant on mode)

Photometric Reproducibility +0.005 A
(0-1 A—constant on mode)

Source Lamp Gas-filled Tungsten
Detector  Silicon Photodiode, UV enhanced

Data Readout 4-digit LCD, 1.5-cm Character
Height

Message Display 16 character LCD dot-matrix,
{.6-cm Character Height

Operation Modes Momentary, Constamt-On

Readout Modes Transmittance, Absorbance,
Concentration

-

Decimal Location Hach Program—Automatic,
User Program—Selected

Readout Languages Seclectable by menu: English,
French, Italian, Spanish, Portuguese, German,
Dutch, Norwegian, Swedish, Danish, Finnish,
Turkish, Greek, Japancse

External Qutputs RS-232 Serial, (printer optional)
0-1 V Analog

Line Power Selectable 110/220 V 50/60 Hz

Battery Power (optional) Rechargeable 8 V sealed
or 6-battery “'D” Cell Pack

Dimensions 22x24x 1l cmm (8.75x 9.5 x 4.375 in)
Weight 2 kg (4.4 Ib)

Dynamic Range 0©-2 A (100:1)

Stray Light < 1.00% 2t 400 nm

Bulb Life 2,000 hours, >1,000 000 measurcment
cycles

Battery Life 1000 measurement cycles
(rechargeable). Charger included.

Battery Weight (optional rechargeable) 1.7 kg
(3.75 Ib) (rechargeable)

Temperature Range 0-40°C operating range



SECTION 1

GENERAL DESCRIPTION

1.1 Instrument Description

The Hach Model DR/2000 Spectrophotornoeter shown
in Figure 1 is a microprocessor-controlled, single-
bean: instrument suitable for the laboratory or the
field. The current instrument is precalibrated for
over 120 different colorimetric measurements and
has RAM capacity sufficient for up to 50 more
operator-generated calibrations, Additional memory
for future Hach updares has been incorporated.

Test results can be displayed in percent
transmittance, absorbance or concentration of the
appropriate units of measure. The LCD dot-matrix
digital display offers automatic ranging in the pre-
programmed parameters, operator-selected languages
(2 choice of 14), full prompting during testing and
error messages for procedural or instrument
troubleshooting. A built-in timer helps the operator
observe specific reaction times called for in the test
procedures. R5-232 interface capability allows an
external printer to be driven by the
spectrophotometer, and a 0 to 1-volt analog output
is provided for a recorder.

The spectrophotometer can opcrate on battery
power or ac line power using the battery
climinatoricharger unit supplied with the accessories,
The battery holder supplied holds six D-size dry
cells that will power the instrument for

approximately 100 tests. An optional rechargeable
battery is available, and it can be recharged with the
battery eliminator/charger supplied with the
instrument. The eliminaror/charger can not be used
1o charge rechargeabic D-size batteries, however,

1.2 Accessories
Accessories supplied with the DR/2000
Spectrophotometer include:

Matched Sample Cells (2)

Battery Eliminator/Charger

Battery Holder (for 6 D-size batteries)
AccuVac Vial Adapter

AccuVac Zeroing Vial

Spare Lamp

Manual Set )

COD Vial Adapter -

13-mum Test Tube Adapter

In addition to these accessories, several optional
accessories are available from Hach Company. Refer
to Section 6.

Figure 1

DR/2000 Spectrophotometer With Accessories

-1-




SECTION 2 PREPARATION FOR USE

2.1 Unpacking

Remove the instrument and accessories from the
shipping container and inspect each item for any
damage that may have occurred berause of rough
handiing or extreme weather conditions during
shipment. Verify that the items listed in paragraph
1.2 are included. If any items are missing or
damaged, please contact Hach Customer Service,
Loveland, Colorado for instructions. The toll-free
number is B00-227-4224.

2.2 Supplying Opcrating Power

2.2.1 Battery Eliminator/Charger

If line power is to be used, connect the battery
climinator/charger cable plug to the PFPOWER jack on
the back of the instrument. When the battery
eliminator/charger is connected and operating, the
instrument will operate on line power only and the
battery can not power the instrument. If the
optional rechargeable battery is installed, the
instrument can be operated and the barttery charged
in this confignration. To operate on D-cell battery
power, the eliminator/charger must be disconnected
from the instrument. If the eliminator/charger is
connected to the instrument but not plugged into a
line power receptacie, the instrumcnt will not operate.

CAUTION
‘The battery eliminatot/charger unit is
switchable for 115V or 230 V operation. Be
surc the voltage selector switch on the
underside of the battery eliminator/charger is
set to the appropriate position before plugging
in the unit. Improper setting can result in
serious damage to the instrument and the
eliminator/charger when power is applied.

2.2.2 Battery lostallation _

The battcry compartment is accessible from the
underside of the instrument. Lay the instrument
upside down on a padded surface and install
batteries as follows:

1. Remove the compartment cover as shown in
Figure 2.

2. D-Cells—Install six D-cells in the battery holder as
shown in the battery holder derail in Figure 2.
Polarity marks on the holder also show how the
cells should be installed for the proper
configuration. Place the holder into the battery
compartment.

WARNING
Use care when installing the D-cells in the
.battery holder to be sure that the proper

-2-

BATTEAY
COMPARTMENT
COVER

RECHARGEABLE
BATTERY

D.52E
BATTERIES (8)

BATTERY
HOLDER

D-CELL PLACEMENT IN
BATTERY HOLDER

i »
Figure 2 Battery Instaliation het

polarities are observed. Improper
installation could cause damage to the
instrument or injury to the operator.

3. Connect the battery cable from the instrument to
the battery holder cable connector or the
rechargeable battery cable connector.

4. Rechargeable Battery—Place the battery into the
battery compartment as shown in the drawing
and route the wires along the side of the battery.

5. Replace the battery compartment cover and return
the instrument to the upright position.

6. If the rechargeable lead-acid battery is being used,
top-charge the battery for 18 to 20 hours before
placing it jn operation

2.3 Recorder Connection

The recorder output jack (REC) on the back panel
takes 2 sub-miniature phone plug wired as shown in
Figure 3. A suitable plog is listed in the list of
optional accessories in Section 6. Hach recommends
a twisted-pair, shielded cable be used for the
recorder input cable and the load impedance be
greater than 10k ohms, The shield connection may
be optional in some cases.

S



RECORDER {+}

RECORDER { - ) SHIELD {OPTIONAL)
{SLEEVE}

SHIELD SOLDERED TO SLEEVE TERMINAL

RECORDER (+)

REGCORDER (- ) SHIELD (OPTIONAL)
(SLEEVE)

SHIELD CRIMPED UNDER SLEEVE EARS

Figure 3 Recorder Plug Connactions

2.4 RS-232 Connection

The RS-232 jack on the back pancl mates with a
three-conductor, 1/4” phone plug wired as shown in
Figure 4. A suitable plug is listed in the List of
Accessories in Section 6. The R$-232C interface
output is an eight-bit dara word plus one stop bit
and no parity with a baud rate of 1200. It can be
used to link to either a serial printer or a serial input
port on a computer. If the RS-232 feature is to be
used for a serial printer, a printer cable assembly
terminated with a standard 25-pin D connector is
available as an optional accessory. Refer to Scction 6.
With the use of a serial-to-paralle]l converter, the data
string transmitted from the DR/2000
Spectrophotometer can be printed on any Epson-

I Tl

TRANSNITTED DATA SIGNAL GROUND
{(SLEEVE)

SHIELD SOLDERED TO SLEEVE TERMINAL

TRANSMITTED DATA SHIELD

Ni
SIGNAL GROUND
(SLEEVE)

SHIELD CRIMPED UNDER SLEEVE EARS

Figure 4 RS232 Plug Connections

compatible paraliel printer of the type normally used
with IBM-compatible applications.

Data is transmitted to the printer as a 26-character
string plus the line feed and carriage return.

2.5 Pour-Thru Cell Sctup
The optional Pour-Thru Cell must be assembled
before use. Figure 5 illustrates the assembled unit.

Figure 5 Pour-Thru Cell Assembly

The kit includes:

Pour-Thru Cell

Stand Assembly

Glass Funnel

Stand Pipe

1/8" ID plastic tubing (6 ft)

144" ID rubber tubing (12 fi)

Instruction Sheet

CAUTION

Do not use the pour-thru cell in tests that call
for the use of organic solvents such as toluene,
chloroform, trichloroethane or cyclohexanone.

2.6 Sample Ccll Adapter Installation
The light path is oriented on a course from right to
left as you view from the front of the insttument.
When placing one of the adapters into the cell
hoider, have the light path ports in the adapters with
the same orientation. All of the adapters can be
rotated 180 degrees with no cffect on the optics. For
a list of the available adapters, refer to Replacement
Parts and Accessories in Section 6.



SECTION 3

OPERATION

3.1 Description of Operating Controls -’
Figure 6 shows the spectrophotometer controls,
indicators and connections. Their functional

descriptions are given in Table L.

Table 1. Operating Controls, Indicators and Connections

Item No. Name

1

10

11

12

13

14

15

16

Cell Compartment
Cover

Wavelength Control

Display

TIMER/7 key
—/8 key

+/9 key
CONC/6 key
ABS/5 key
%T/4 key

PROG/3 key

EDIT/2 key

BATT/ key

CLEAR/ZERO key

10 key

CONFIG/METH key

READ/ENTER key

Description

Light shield for sample cell compartmen:. Contains list of stored
program numbers on underside

Used to select wavelength in nanometers appropriate for test parameter

LCD display window divided into three function areas: wavelength,
numeric output and alphanumeric message. Indicares wavelength,
prompts and gives measurement results in operational modes. Displays
menu options when scrolling through menu with arrow keys. Provides
error messages when invalid entries are made.

Initiates timer function when used with shift key. Has numeric key
function when shift key is not used. '

Minus sign for entering negative supersceipt sign. Used with shift key.
Has numeric key function when shift key is not used.

Plus sign for entering positive superscript sign. Used with shift key. Has
numeric key function when shift key is not used.

Initiates concentration readout mode when used with shift key. Has
numeric key function when shifi key is not used.

»
Initiates absorbance readout mode when used with shift key. Has e

numeric key function when shift key is not used.

Initiates percent transmittance readout mode when used with shift key.
Has numeric key function when shift key is not used.

Used to initiate operator-stored calibrations when used with shift key
and METH key. Also used with SHIFT and TIMER keys to initiate timer,
Has numeric key function when shift key is not used.

Used to review or alter operator-stored calibrations when used with the
shift key. Has numeric key function when shift key is not used.

Used to check condition of bartery when used with shift key. Current
battery voltage and battery-life bar graph will be displayed, Has numeric
key function when shift key is not used.

Used with the shift key to correct 2 wrong keystroke in the display
before the value has been entered. Without shift key, used 1o zero the
instrument with the blank solution in the cell holder prior to measuring
the test sample.

Decimal point used in Lamp Out diagnostics only. Without shift key,
has numeric function. '

Used with shift key to call up configure menu for selection of language
and momentary or constani-on operation. Without shift key, used to call
up method menu. Also used to exit 2 method and return to method
prompt without shift key.

Initializes function selections that have been keyed in or scrolled 10, Can g -
be used to over-ride 2 programmed wavelength to substirute an alternate,

e
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Figure 6

14 13 12 1 10

Operating Controls, Indicators and Connactors

Itern No. Name

17

18

19

20

21
22
23

key

Left Arrow/Up Artow key

SHIFT key

POWER key

REC Jack
POWER Jack
RS$-232 Jack

Right Arrow/Down Arrow

Description

Right arrow key used to move the cursor to the right (one digit at a
time) when changing a displayed value. Down arrow used to scroll in
forward direction through selected menu. Shift key is not used for these
functions.

Left arrow used 0 move the cursor to the left (one digit at a time) for
editing a displayed value. Up arrow used to scroll in backward direction
through selected menu. Shift key is not used for these functions. Left
arrow used with shift key to erase and backspace to allow wrongly
keyed characters to be corrected.

Used to select the top (blue) function of the dual-function keys. Also
used to toggle the tone generator on and off. (See 3.7.4.) When on,
audible beep will sound each time a key is pressed, indicating the
keystroke has been accepted by the instrument,

‘Toggles operating power on and off. If the instrument is 1o be operated
in the Constant-On mode, allow 5 minutes for warm-up.

Connection for 0 to 1 V analog output.
Connection for battery eliminator/charger umnit.

Serial port for printer or computer interface.




3.2 Testing With Factory-

Programmed Mcthods ~
The graphic presentation bere is 2 summarized the operator is familiar with DR/2000
example that is typical of most preprogrammed test Spectrophotometer operation, this summary can be
methods. A more detailed discussion follows. Once used as a quick reference source when needed.
Step Action/Keystroke(s) Display
1. Turn on Power i
o METHOD #?

2, Select Stored Program
21125 METHOD ? 225
READ |
BNTER | _ DIAL nm TO 522
3. Set Wavelength 52:." —
DIAL nm to 522 o
READ
ENTER . mg/l CaCO; Mg
4, Insert Blank and Set Zero TS
7ERD WAIT
0.00 mg/l CaCO; Mg

5. Place Prepared Sample into READ
Cen Holaee = WAIT
1.00 mg/i




Colorimetric testing with Hach's dedicated, pre-
programmed calibrations can be divided into four
general phases: instrument setup, sample
preparation, standardizing the instrument and taking
the reading. In the following paragraphs, the scope
of each phase is described in detail.

3.2.1 Spectrophotometer Sctup

Instrument setup in this test sitoation is limited to
selecting the method or program number assigned to
the desired calibration and selecting the wavelength,
Prompting messages will appear in the display at the
appropriate times to guide the operator through the
procedure. The first prompt appears when the
instroment is turned on. The message will read:

The method or program number can be entered with
the numeric keys or it can be scrolled to, using the
up or down arrow keys. Holding the arrow key
down allows rapid scrolling. A list of the tests with
their numbers is affixed to the vnderside of the cell
compartment cover. To enter the number with the
numeric keys, key in the two or three digit number -
and press the READYENTER key. If the number is not
valid, the display will read:

After three seconds, the display will return to the
prompt for the method number. Reenter the proper
method numbet, or use the following procedure to
locate the desired test.

Instead of selecting the method by number, you can
use the up or down arrow keys to scroll through the
method list and sclect from the displayed methods.
During scrolling, the method number is displayed in
the large digits and the unit of measure and symbol
for the test subject are dispiayed in the text arez; for
example,

Once the proper method appears in the display,
accept by pressing the READ/ENTER key. Upon
entry, either by selecting by number or scrolling, the
display next prompts you to set the wavelength
value; for example,

Adjust the wavelength control as shown in Figure 7

until the nanometer readout displayed maiches the
prompied value. When the values are equal, press
the READ/ENTER key to proceed. You may, however,
perform the test with an aliernate wavelength by
pressing the READ/ENTER key when the alternate
value is in the display

Figure 7

Selecting Wavelength

3.2.2 Sample Preparation

The next task in the colorimetric test is the
preparation of the sample. If the zero sample or
biank to bc used requires some special trearment, it
too is prepared at this time. Generally, sample
preparation consists of adding the contents of a pre-
measured reagent powder pillow to 25 mL of the
sample (Figure 8) and allowing time for a color
reaction 10 take place. It is important t© observe the
waiting period specified in the particular test
procedure to be certain that the color (due to the
reaction of the reagent with the substance being
measured) develops fully. Many procedures also give
4 maximum time limit after which the color may
begin to fade. The DR/2000 Spectrophotometer has
color development times programmed into the
method software, and the operator is notified with a
series of short becps when the time has elapsed. At



this time the instrument is ready to be zeroed. The

timer must be initiated, however, by pressing SHIFT
TIMER at the time the countdown should begin. Up
to four separate time periods can be incorporated in
a test procedure.

Figure 8 Adding Pillow of Reagent

3.2.3 Zcroing the Spccirophotometer

The instrument must be standardized for each
determination. This establishes a zero reference for
the measurement and is done by placing 2 blank
solution in the cell holder and setting the
instrument to zero concentradon units. The display
indicating readiness for this function appears as:

Place the zero solution (blank) in the instrument
{with the 25-mL mark to the left or right) and press
the ZERO key. See Figure 9. If this step is forgotten
and you attempt to read a sample, the instrument
will remind you that a zero is required with the
message:

While the instrument is zero calibrating (which may
take up to eight seconds), the display will read:

-8-
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Figure 9 Placing Blank Solution in Cell Holder

When the zero calibration is completed, the display
wili show a zero result: '

You are now ready to measure the sample.

3.2.4 Taking The Reading

Place the prepared sample into the cell compartment
with the 25-ml mark to the left or right as shown in
Figure 10, close the compartment cover and press
the READ/ENTER key. The display will read:

example:




More samples can be measured at this point merely
by placing the new sample into the cell holder and
pressing ithe READ/ENTER key. Also, the instrument
can be zeroed ar any fime by placing the zero
solution (blank) in the jnstrument and pressing the
ZERG key. To change test parameters, press the
METH key. The instrument will revert to the prompt
message calling for the method number.

Placing Prepared Sample
in Cell Holder

Figure 10

NOTE
The procedure above is applicable when
opcrating in the momentary mode. When
opcrating in the Constant-On mode, it is not
nccessary to press the READ/ENTER key to get
the rcading and the WAIT prompt will not
appear.

Test results can be displayed in three forms:
concentration, percent transmit@ance and absorbance.
Concentration is shown in the example above. A
concentration value can be converted to percent
transmittance or absorbance by pressing SHIFT %T
or SHIFT ABS, rcspectively. Pressing SHIFT CONC
will return the display to concentration.

3.3 Testing With Operator-
Programmed Calibrations

The DR/2000 Spectrophotometer can store positive-
slope, user-developed test methods. Accurate results
may be obtained for test samples up to two smndard

absorbance units. Once a user-generated method has
been entered, it can be accessed and run just as the
factory-programmed methods. Both timed and
untimed methods can be defined. User-entered
methods are stored as method numbers 950 through
909, allowing up to 50 additional methods. A
method can have up to 16 data points to describe
the absorbance-concentration curve, but there is 2
total limit of 290 data points available. Thus (o enter
50 additional methods, calibrations would have 1o
average approximately six data points per method.

To run a user-entered method, select the method
either by entering the number or scrolling to the
method. The dispiay will scrall to the user-entered
area directly foliowing the Hach-stored methods.

3.3.1 Entering A Calibration

Prior to entering a calibration, the operator should
prepare a calibration curve of concentration versus
absorbance. If the curve is linear, only a few
concentration datz points are needed to form a good
calibration curve. For example, a zero, a standard of
approximately 0.5 absorbance and a standard
between 0.85 and 0.95 would be appropriate.
However, if the calibration is nonlinear, additional
data points are needed to achieve good accuracy. Up
to sixteen datz points can be entered for a single
calibration curve. The graph below iliustrates why
the additional points are necessary. If only points A
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and F were entered, the instnument would base its
calculations on a straight line (A-F) and the result
would be grossly in error. By adding datx point D,
the curve is greatly improved with the two straight
lines A-D and D-F, but in some regions of the curve,
measurements still may not be accurate enough.



Further improvement is gained when data points B,
C and E are entered, giving straight lines A-B, B-C,
C-D, D-E and E-F.

In general, the calibration data may be entered in up
to sixteen dam points of a2 minimum of 0.063
absorbance units for calibrations not exceeding one
absorbance unit. If the calibration curve exceeds one
absorbance unit, the minimum absorbance between
data points may not be less than 0.125. Therefore, if
a nonlinear relationship between absorbance and
concentration is found, the calibration should not
extend above one absorbance unit 1o achieve the
best accuracy.

Entering a new test method requires that the
operater utilize the numerous characters in the menu
to construct an alpha-numeric description of the test
parameter. The list of characters below shows what
is included and in what sequence they appear. By
holding the up or down arrow keys down, you can
scroll through the menu rapidly until you are close
to the character being sought and then proceed
slowly in steps until the desired character appears in
the display. A list of the characters available in the
order of their sequence in the menu is given below.

- shcdefghi jklmmopgrstusgugyzs

Entering a User Stored Program

Following the =z, 2 series of special characters appear.

S

ARASE T RDDGEOAATIMZELe

Yl |
Except for the symbols ':'nf-H only four differemt
special characters may be used in a single display.

Loas Bl 23456

Fi =i

Numbers that appear during scrolling are full size,
Subscript and superscript numbers are entered from
the keyboard and are shown below.

£:3344J=Ebﬁ5+‘

In the graphics summary below, the three-column
presentation provides a brief procedurzl step, the
appropriate keystrokes and the resulting display. It
provides a quick reference when performing an
operator-programmed west method calibration and
intended for use after the operator has become
familiar with the instrument operation. A more
dewiled discussion for first-time user calibrations

follows the summary, N

At the end of this exercise, the operator will be able to select the user stored calibration by method aumber
or by scrolling, the same as selecting a factory-programmed method. A sample worksheet for documenting
calibrations is provided following page 30. Fill in a copy of the form to record the calibration data for

future reference.

CAUTION

Once a user entered calibration procedure has been started, do not terminate the procedure or
turn the instrument off before two data points have been entered and the prompt “‘#2

STANDARD” is displayed. Ending the calibration too soon could cause the loss of all user entered
methods and possibly factory monochromator calibration. If an improper entry is made, continue
with the procedure and make the necessary corrections later nsing the Re-Using Operator Stored
Method Number, paragraph 3.5, or Reviewing and Changing Operator-Programmed Mcthods,
paragraph 3.4.

When entering a calibration point value during a user entered calibration, do not attempt to
enter 2 decimal point nsing SHIFT 0 keys. The decimal point will already be entered via the
decimal point selection, and pressing SHIFT 0 (used only as a diagnostic tool during servicing)
could erase all user entered memory.

Display

Step Action/Keystroke(s)

1. Torn on Power "
METHOD #?

2. Select User Stored Program

Mode 950 ENTER nm

SHIFT 3 WETH

-10-



o

3. Set Wavelength Control 1o
560 and also key in the
wavelength to program the
instrumens

4. Set Decimal

5. Select Units

6. Construct Symbol (eg. Cu?*)

Shift to capitalize C

Scroll to Letter u

Select No. 2

Shift for Superscript

Select +

950 ENTER nm 560

950 DECIMAL? 00.00

or

o

A%

ENTER

950 DECIMAL? 0.000

950 UNITS?

I_&Ot

Q0

950 mg/l

READ
ENTER

950 SYMBOL?

or

574

Q¢

950 mg/l ¢

SHIFT

READ
ENTER

950 mg/l C

950 mg/l C_

or

[ogaY

QA9

950 mg/l Cu

READ
ENTER

EDIT

SHIFT

READ
ENTER

+

SNFT| | g

-11-

850 mg/l Cu_

950 mg/i Cuz

950 mg/i Cu2

950 mg/l Cu?__

950 mg/l Cul+




READ
lam 950 mg/l Cu2+ _

Ie;“f:; 950 TIMER?
7. Set Time to 1:00 e
surr| |7 950 MM:SS TIME 1?
Select 01:00 . BATT . .
0 1 0 ¢ 850 01:00 TIME 1?
inaad 850 MM:SS TIME 27
el 950 ZERO SAMPLE
8. Set Zero On Blank pp _
oo 950 WAIT
0.000 #0 STANDARD
- 0.000 #0 0.000 mg/!
9. Place Zero Concentration o
Stzndard in Cell ENTER 0.000 WAIT
x.xxx Abs 0.000 mg/L
e x.xxx #1 STANDARD
10. Place 0.2 mgA Standard In —_
Cell E’:‘i“; x.xxx #1 0.000 mg/l
Key In Value 0.2 - o
CAUTION: Do not enter the 0 2 x.xxx #1 0.200 mg/l

decimal point (SHIFT 0).
Position of decimal was set

in Step 4. “'SHIFT ¢ is READ xxx WAIT
only used as a diagnostic ENTER

entry by service personnel

and could erase user-entered
memory.

y.yyy Abs 0.200 mg/l




11. Placc 0.4 mg/l Standard In
el

Key In Value 0.4 Do not
enter decimal point
(SHIFT 0).

12. Place 0.8 mg/ Standard In
‘ Cell

Key In Value ¢.8 Do not
enter decimal point
(SHIFT Q).

13. No Other Standards. End -
Data Entry and Store Method.

READ
ENTER

READ
ENTER

y.yyy #2 STANDARD

yyyy #2 0.000 mg/l

READ
ENTER

READ
ENTER

READ
ENTER

yyyy #2 0.400 myg/l

y.yyy WAIT

2.zzz Abs 0.400 mg/l

z.zzz #3 STANDARD

z.zzz #3 0.000 mg/|

READ

READ
ENTER

z.zzz #3 0.800 mg/i

z.zzz WAIT

a.aaa Abs 0.800 mg/|

a.aaa #4 STANDARD

READ
ENTER

SHIFT

METHOD #?
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To create a new method, answer the method prompt
by calling up the user program mode; press: SHIFT
PROG METH keys. The instrument determines the
next available method number (for instance 954) and
the display changes to: ‘

-0 0:8.8. eottweesnn

Record the method number displayed for future
reference when using the method.

Enter the wavelength of the test you wish o0
perform using the numeric keys. As the numbers are
keyed in, the wavelength digits are forced in from
the right, and the displays will progress as follows:

If you make an error entering the wavelength value,
press SHIFT CLEAR and re-enter the number
correctly. When the proper number is displayed,
enter the value by pressing the READ/ENTER key.

The display will now ask you to position the
decimal point with the prompt:

Using the cumsor keys (left and right arrows),
position the decimal point properly and press the
READ/ENTER key. The display will now prompt:

Using the scroll keys (up and down arrows), scroll
through the avzilable units of measure. Note that the
first dispiay in the menu will be blank {no units).

ppm Lbs/Ac kg/ha %
UNITS FTU

mg/l ug/l gl
g/kg meg/kg mg/100g mg%
Mol/l  mMoll meq/l Oz/gal

w14~

These units will appear sequentially in the display.
When the appropriate choice is in the display, press
the READ/ENTER key. If the unit you need is not
available (for example, GRAINS/GAL or g/m?), select
the blank units field (blank precedes mg/l), press
READ/ENTER, and construct your own unit using
the individual characters as described below in
constructing your symbol.

b L

The display now changes to:

To construct the desired symbol, begin by scrolling
for the symbol characters. The display will change to
show the unit of measure selected and the cursor
positioned to begin the symbol. Resume scrolling
and continue until the first character of the symbaol
is in the display. For cxample, to construct a display
for 2 low-range test of 5042, scroll to obtain the
leaer s in the display. Holding the arrow key down
provides rapid scrolling through the alphabet. The
letrer will be lower case and must be changed
to.an upper case $ by using the shift key, Accept
the § with the READ/ENTER key and move to the
next space. Scroll for the leteer o, capitalize the letter
to O and accept it with the READ/ENTER key. Move
to the next space. Enter a 4 from the keyboard. It
will appear as a subscript number, and since a
subscript is desired, press the READ/ENTER key to
accept. Press 2 on the keyboard. The 2 will also
appear as a subscript and must be changed to a
superscript by pressing the SHIFT key. Press
READ/ENTER, Key in a minus sign and press the
READ/ENTER key. The keyboard-entered minus and
plus signs display only as superscripts, so they do
not need to be shifted. Subscripts avaiiable are 2
through 8, and superscripts available are 2 through
6, + and -. There is a limit of four different
custom symbols per message.

‘.m\”"'

‘To distinguish this low range sulfate method from
the sulfate method already in memory, you can add
LR at the end of the symbol field in the display.
Scroll to the blank space character. During scrolling,
the blank appears between the underline and the
letter “a." Accept it with the enter key, You can
enter up to four blank spaces and then enter the L
and R. After examining the display 1o see that
everything is correct, press the READ/ENTER key a
second time 1o accept and store the entirc display.
The display will now change to:

N 1*




If this is W be 2 timed procedure, press SHIFT
TIMER. The next prompt will be:

The interval for the first timed period is now
entered, one digit at a time, using the number keys.
The numbers will appear in place af MM:S5. When
the correct minutes and seconds are shown in the
display, press the READ/ENTER key to storc the
interval in memory. At this point, the display will
prompt:

If more timed intervals are needed, repeat the above
procedure. Up to four time intervals can be stored.
‘When all interval cntries are complcte, store the
entire sequence by pressing READ/ENTER once if all
four intervals are used or two times if less than four
are entered. The timer sequences can be bypassed
entirely when the timer is not needed by pressing
READ/ENTER in response to the timer prompt. In
cither case, the next prompt message will be:

Place the zero solution in the cell holder, close the
cover and press the ZERO key. The instrument will
petform a zero calibration, and while doing so will
display:

With the blank sample still in the instrument, press
the READ/ENTER key. The display will change to
rcad:

T

s 31!-',-.‘ ]

(&
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Accept the displayed zero concentration value by
pressing READ/ENTER. The display will change 10:

while the instrument performs 2 zero absorbance
calibration. On completion, the display wil! change
Lo:

Accept the zero point for the calibration curve by
pressing READ/ENTER. The next prompt will ask for
the next standard; that is;

Insert the first or weakest standard in the cell holder
and press READ/ENTER. The display will change to:

for cxample:

All four digits must be entered, inciuding any
leading zeroes to the left of the decimal. The
decimal point is already positioned according to
your carlicr choice. A wrong keystroke can be
corrected by using the shift, left arrow key 1o
backspace over an incorrect catry. Accept the correct
entry with the READ/ENTER key. The display will
first read:

and then show the absorbance value for the
measured standard in addition to the concentration;

that is:
R —




Press READ/ENTER. The data pair {concentration
and absorbance} will be stored in memory as
calibration data point number 1. The display will
now prompt you for the next standard:

2. H:B.9. sustsioitionm |

Repeat the above procedure for entering standard 1
for all calibration standards. When ali calibration
data points have been entered, conclude the
calibration by pressing SHIFT, READ/ENTER. The
display will now prompt:

If only one calibration standard is measured, 2
straight line between that point and the origin (0,
Abs, 0 Conc} is calculzted, and measurements will be
linearly interpolated along that line. If two or more
dara points (up to 2 maximum of 16) are entered, the
DR/2000 Spectrophotometer constructs a point-to-
point straight line approximation of the curve,
beginning at zero-zero and ending at a point which
15 the next 0.125 absorbance interval above the
highest input value .

The procedure is stored, program mode terminated
and instrument returned to regular operation with
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the completed user-method selected. For future use
of the user-stored method, cither scroll to the
method or enter the number with the keypad. The
example above would, for instance, be recalled by
keying in 954 in response to the method prompt,

For all calibrations, any measured absorbances
gtcater than approximately 10 percent above the
highest entered calibration absorbance will result in
the message:

-3, 5855 ousienine

If the memory is filled during entering a new
method, the display will blink off and on, indicating
there is no more memory available and the method
can not be completed. Exit this condition by turning
the instrument off.

ERSREE

It will be necessary 10 evaluate the user-entered
methods and determine if something can be
eliminated to make room for the new method. Refer
to 3.5 Re-Using Operator-Stored Mcthod Number. It
will be bencficial to maintain a log of the operator-
stored methods both as a record of what is in
memory in case of accidental loss or 2 ROM update
and as a review document to evaluate for changing

" *

test requirements. Figure 11 provides a sample record Wi

form that would meet these needs.



FIGURE 11. sample USER-ENTERED CALIBRATIONS WORKSHEET

Test Name: JLAMpr»r LpaYa valpwe? T out Mathot: _ L AR Date: 2°27-£&

| BEGIN USER PROGRAM MODE
Press SHIFT PROG METH.
__ FRecord the number diaplayed by the DR2000:
‘s ENTER THE WAVELENGTH
In the desired value and record It hers:
correciions by preesing CLEAR and re-snisring the wayelength.
When you have comeclly keyed the wavelength, presa READ/ENTER.

%] POSITON THE DECIMAL POINT
U--homwk- o postion the decime ncwdlthom -

5—'5~I BELECT THE UNIT OF MEASBUREMENT
Usa the srow Keys o select the desired unit, record it here:
To oorrmiricr a bt of messune - acoapt sk feld: po io rext siep.
Press READ/ENTER fo mccept the unht or bisnk ssiection.
1 CONSTRUCT THE CHEMICAL SYMBOL
Uuhml;\z;hubﬂﬂndlmd-n.
Press READ/ENTER 10 socept sach characisr.

Make correciions wit: SHIFT LEFTARROW or SHIFT CLEAR.
When m“"""‘“““"""""’”""”“k /I V”s-l-

m‘,
¥ |
S

3
R

Press READ/ENTER to record the entire construction

2] SET THE TIMERS (OPTIONAL)
T bypass entry of the aplionsl ¥mers, preas READVENTER at the imer grompt.
H you wish to wet timers, press SHIFT TIMER.
Rmdcmhhnrmhlvnminhommbobw:

g lemding Zerpes,

Prou FIEADfENTEFlwhon you have completed -nhrlng Hmorvduu

-] PERFORM A ZERO CALIBRATION
Inasr a prepared blenk sample and press READ/ENTER.
-] SET THE ZERO CONCENTRATION POINT
Leave thw kivk sample in the wel and press AEAD/ENTER.
Bepin calculalion of the concentralion - absorbance zerc polnt by pressing READVENTER,
ENTER THE ABSORBANCE - CONCENTRATION DATA PAIRS,
Enter the conoeniraton values of your prepared sampies n the able below,
Follow the steps outined for entry and oalouiation of sech point.
Enter & record
Conocsntration

[PEALVERTER]
-

[
{REALVERTER| -

END USER PROGRAM MODE
When you have entered at ieast ons point but not mone twan sixtesn points
: conciude the entry of date pairs by preseing SHIFT READ/ENTER
PETHOD #7 - | gp £t o METHOD
At the mathod prompt you may now salect your new method and perform a test.

Figure 11 Sample User-Entered Calibrations Worksheat
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3.3.2 Completing the Test

Once the user-generated calibration is accepted with
the SHIFT, READ/ENTER kecystrokes, the instrument
is ready to measure an unknown sample, beginning
with selecting the new method number. Now select
the wavelength and zero the meter with a blank
sample. Then the sample is placed imo the cell
holder, the cover closed and the READ/ENTER key
pressed. The display will read:

5.5:5.5. mibbietimmmnns)

followed in about six seconds with the test result,
such as:

A new sample can be inserted and tested. At any
time, the instruoment can be re-zeroed by inserting
the blank sampie and pressing the ZERO key.

3.3.3 Alicrnate Method For Entering A
Calibration

Another method for entering new calibrations
prescribes using 2 single standard for all calibration
points to enter a flat corve (that is, all calibration
points have the same absorbance), and later using
the edit procedure as described in paragraph 3.4 to
manually correct the absorbance values to establish
the proper cufrve.

If you use this alternate method, you must enter the
proper number of calibration points becanse you
cannot add a calibration point in the editing
procedure. After entering a flat calibration, pressing
SHIFT ENTER 10 return to the method prompt will
cause the insgrument to lock up where it fails to
respond to any further keystrokes. Torn the
instrument off and back on again. The flar
calibtation will now be stored and it can be edited
to establish the correct curve. Refer to Reviewing
and Changing Operator-Programmed Methods,

paragraph 3.4.

3.4 Reviewing and Changing
Operator-Programmed Methods

Data pair information stored previously by the
operator can be reviewed and changed to correct or
modify bad data peints. If you wish to change other
components of the user method (ic., the display) or
increase the number of data points, you must reenter
the method from the beginning. To sclect an
operator-entered method for review or modification,
enter the method number as usual folliowed by
pressing SHIFTEDIT. The method number will be

displayed in the large digits and the data pairs in the
alpha-nutneric field as:

The previous example shows the display for the zero
point for the method 954 example. To accept the
zero point and proceed 10 review the data pairs,
press READ/ENTER. The display will show the next
data pair, for example:

The cursor is positioned under the first digit of the
absorbance value. You can move from digit to digit
with the arrow keys, changing any numbers you
wish to correct. For instance to change the
concentration in the above example to 00.15, press
the right arrow key six times to position the cursor
under the 2 and key in the new number (1). The
new number will replace the old and the cursor will
advance to the next digit as:

Then either press the right arrow key one more time
10 advance past the last number, or press
READ/ENTER. Either action will accept the modified
pair and go on to the next point:

Repeat this procedure for each dawm point, either
accepting the values as they are, or making any
modifications required. When the data from the last
data point has been reviewed and accepted by
pressing READ/ENTER, the set will be stored and the
display will return 10 method prompt:

You can now reenter the number of the modified
method and perform the rest.

With the review and edit process, it is not possible
to add or subtract data points to a method. You may,
if necessary, replace a bad data point in a curve by
interpolating a new valoe for the point based on the
preceding and following points.

'
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3.5 Re-Using Operator-Stored
Mecthod Number

It may be desirable to obsolete a user stored
calibration in favor of 2 new one if memory capacity
becomes filled. This can be accomplished by calling
up the method number w be re-used and then
proceeding with the normal procedure for entering a
user method. For example, to use user-method
pumber 951 for a new calibration, proceed as
follows:

1. Using the numeric keys, key in 951 in response to
the method prompt when the instrument is first
turned on.

2. Press SHIFT, PROG, METH. The display will show
the number and request the wavelength. From this
point on, follow the procedure described in
paragraph 3.3.1, Entering A Calibration, beginning
with entering the wavelength.

3.6 Erasing All Opcrator-Stored
Methods

Provision is made ro allow the operator to erase the
entire group of operator-stored methods. They can
not be erased individually. If you wish to clear this
part of the memory, proceed as follows:

Press the SHIFT, CONFIG keys, The display will
show:

Enter the number 888 and press the READ/ENTER
key. Within rwo seconds, enter the number 951. All
user-entered methods that have been stored will be
cleared from memory.

3.7 Configurc Programming

For most operations, the DR/2000 Spectrophotometer
is ready to use as shipped. There are options,
however, to adapt the instrument for specific
purposes. These include choosing a language other
than English for prompts and messages, selecting
one of two lamp modes, selecting the printer output
interval and choosing the presence or absence of an
audible tone when keys are pressed. Programming
selections for language and lamp mode can be made
by entering the number or by scrolling through the
configure menu. Programming options that are
currently selected are flagged by a darkened
rectangle at the right of the display. Selecting these
options in the most efficient way would set the
language first, then the lamp option (momentary or
constant on) and finally the primer frequency. The
tone option is independent of the configure menu

and can be selected at any time. Details of the
configure programming are described in the
following paragraphs.

3.7.1 Language Sclection )

Thirteen languages in addition to English are
available with this spcctrophotometer. They can be
sclected by number or by scrolling through the
configure menu and then accepting the choice by
pressing the READYENTER key. Once selected, the
language will be retained when the instrument is
turned off. The menu entries, number and name,
appear as follows:

801 ENGLISH (English)
802 FRANCAIS (French)
803 ITALIANO (Italian)
804 ESPANOL (Spanish)
805 = PORTUGUES (Portuguese)
806  DEUTSCH (German)
807 NEDERLANDS (Dutch)
808 NORSK (Norwegian)
809 SVENSKA (Swedish)
810 DANSK (Danish)

Bl1 SUOMI (Finnish)

812 TURKCE (Tarkish)

813 EANHNIKA (Greek)

814 Ztu3e (Japanese)

Proceed as follows:
1. Press SHIFT, CONFIG. The display will read:

3888 oo

2. Key in the number of the language or scroll with
the down arrow until the language is displayed
and press READ/ENTER. The display will read:

8888 mﬁfﬂmﬁsﬂ

If a language other than English has been selected
and you wish to return 1o English, press the SHIFT
and CONFIG keys followed by the READVENTER key.
English is the defanit language.

HE mn
PERELLELCEE

' 3,7.2 Choosing the Lamp Modc
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All configure options are seiected through the
configure menu which is called up by pressing the
SHIFT CONFIG keys. The display wil! read:

-H BB ==

EHE nm

BEMERIERELE




You can select 4 configure mode by keying in the
number or by using the up or down arrow key to
scroll through the configure menu until the display
indicates:

-HBH.E

whichever mode is desired. (Momentary is the
default mode.) With the desired mode in the display,
press the READ/ENTER key. If the momentary mode
wis selected, the lamp will light only long enough
1o take the measurcment after the ZERO or READ
key is pressed. The instrument automatically turns
off, to save battery power five tninutes after the last
key stroke. In the constant-on mode, the lamp and
display stay on at all times the instrument is turned
on. Hach recommends the constant-on mode only
when working in the laboratory on baitery
eliminator/charger power.

3.7.3 Choosing Printer Qutput Frequency
Printer output selection is the third function in the
configure menu, following language seiection and
lamp mode selection. After the lamp mode
(momentary or constant on} is selected with the
READ/ENTER key, the prompt for the print
frequency will be displayed:

Use the numeric keys to select the print interval in
seconds (5-99) and enter with the READ/ENTER key.
The disptay will return to the method prompt.

??

,{m| -n.irin%

M@Eﬁ%ﬁﬁ%&%ﬁﬁ?

If the instrument is set in the momentary mode,
printer data will be transmitted automatically at the
end of each test. In the Constant On mode, printer
data will be transmitted at the interval selected. The
instrument can be programmed to print ‘‘on demand
only” in the Constant On mode by selecting 0
seconds, A printout is then initiated by pressing the
READ/ENTER key.

3.7.4 Tone Generator :
The tone generator is toggled on and off by holding
the SHIFT key down until a beep is heard. When
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on, the beep will sound each time a key is pressed,
indicating that the keystroke has been accepted by
the instrument. Without the tone, more care is
called for when using the keyboard. Watch the
display to sce that the keystroke has been accepted.

3.8 Using the Pour-Thru Cell

The PourThru Cell is an optional accessory that
improves accuracy and convenience. It is particularly
advantageous for measurcrnents of very low
concentrations. Becanse the same optical
characteristics exist for both standardizing and
measuring or when comparing measurements of
different samples, any error that would result from
optical differences between individual sample cells is
eliminated. Assembly of the PourThru Cell is
described in Section 2, Install the PourThru Celi in
the spectrophotometer as follows:

1. Examine the glass windows in the PourThru Cell.
If either is dirty or smudged, clean with a soft,
lint-free cloth or optical tissue.

2. Inscrt the Pour-Thru Cell into the instrument cell
holder with the windows aligned with the
windows in the cell holder. See Figure 12. Be sure
the Pour-Thru Cell is fully inserted to prevent any
light leak around the gasket. The cell

"N

compartment Cover can remain open when using Wt

this accessory.

Instaliing Pour-Thru Cell

Figure 12

3. Adjust the reladve heights of the smand pipe and
funnel to ensure proper drainage for the funnel.
The funnel should drzin completely with the final
level of liquid in the tube about 5 cm (2 inches)
below the tip of the funnel. Initially, adjust the
stand pipe so that the inlet is 5 ¢m below the tip
of the funnel. See Figure 5.



4, Pour 25 to 50 ml of deionized water into the
funnel and aliow the funnel 1o drain, If necessary,
move the stand pipe up or down to achieve the
proper liquid ievel. When properly adjusted, the
funnel will drain smoothly and stop draining at
the correct level.

The drain tube attached to the stand pipe must be
allowed to drain freely. 1t should always remain
below the outlet of the stand pipe and should not
run horizontally any more than necessary. Preferably,
the tube should be as short as possible with the
outlet end inserted into 2 drain (or suitable
collecting vessel if reatment is necessary before
discharge).

3.9 Using the AccuVac Vial Adapter
Hach Company’s line of AccuVac Ampul reagents can
be used in the DR/2000 Spectrophotometer with the
aid of the adapter providcd in the accessorics. Test
procedures for the AccuVac reagents arc designated
a5 such both in the procedure manual and in the list
of methods on the underside of the cell
compartment cover. Reagents are contained in
sealed, evacuated vials and are mixed with the water
sample by partially immersing the ampul and
breaking off the tip to allow sample to be drawn in.
Reacted sample can be measured in the ampul once
the adapter is installed in the instrument. Proper
orientation of the adapter in the sample cell
compartment places the grip tab of the adaprer
toward the back of the compartment. Sce Figure 13.

tnstalling AccuVac Vial Adapter

Figure 13
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Figure 14

Installing COD Vial Adapter

3.10 Using the COD Vial Adapter

One of the methods for chemical oxygen demand
(COD) determinations included in the DR/2000
Procedures Manual uses a COD Reactor and
premixed reagent vials for both the digestion process
in the reactor and for making the colorimetric
measurement. With the COD Vial Adapter installed
in the spectrophotometer sample cell compartment,
reagent vials can be placed in the instrument for
measurement. The COD Vial Adapter also can be
used to hold a siandard 16-mm test tube,

The COD vial adapter can be placed in the
instrument’s sample cell compartment with the
orientation mark cither toward the left or right. See
Figure I4. A light shield cover is included with the
adapter and must be in place when taking the COD
measurement. The cell compartment cover will
remain open.

3.11 Using the 1-cm Cell Adapter
Standard 1-cm squnare cuvettes can be used with the
DR/2000 Spectrophotometer when Hach’s 1-cm
adapter is installed in the cell holder. One-centimeter
cuvettes are not supplied with the instrument but
arc available as optional accessories either
individually or in matched pairs.

The adapter is placed in the instrument cell
compartment with the handling tab to the rear. See
Figure 15. This position will orient the adapter
correctly in the light path. When using glass
cuvettes, place them in the adapter with the clear
sides in the left-to-right optical path. The cell
compartment cover must be ciosed while taking
rcadings.



Figure 15 Installing 1-cm Cell Adapter

3.12 Using the 13-mm Test Tabe
Adapter

This test tube adapter is placed in the instrument
cell holder with the orientation mark either to the
right or left. See Figure 16. Proper placement is
nccessary to match the left-to-right light path.
Because of the height of the test tube, the adapter
comces with its own light shield which must be in
place when readings are taken. The cell
compartment cover will remain open.

Figure 16 Installing Test Tube Adapter

“22-

3.13 Using a Printcr

A permanent record of test results can be obtained
by using the RS-232 serial output to drive a printer,
Figure 17 provides a sample printout from the forty-
column personal printer listed in the optional
accessorics in Section 6. When operating in the
momentary inode, a dam string will be transmitted
to the printer at the end of a test cycle after the
READ/ENTER key is pressed to obtain the sample
measurement. Operation in the constant-on mode
provides a printout according to the frequency
selected and does not require the READ/ENTER
keystroke. Refer to paragraph 3.7.3 Choosing Printer
Outpur Frequencey.

Because the spectrophotometer programming for
primter operation provides for a carriage return and
line feed, printers with carriage returns (CR) must be
configured to avoid the carriage return. In the case
of the Citizen printer listed as an optional accessory
in Section 6, it means setting jumpers 1 through 5 of
Preset Jumper 1. Refer to “‘Serting the Preset
Jumper” in the Citizen Printer manual. The five
jumpers of Preset Jumper 1 should be set as follows:
jumpers 1, 2 and 4 open, jumpers 3 and 5 closed.

ABSORBANCE

UNIT 0F — OF TEST SAMPLE

MEASURE

CONCENTRATION ——— %T
OF TEST SAMPLE

kS WAVELENGTH
NUMBER 1 _L
.

IS P.99 we/L 6009 166.9 560
135 M9.80 mari 0,825 NM.4 Sop
133 88,19 warl @060 £T.1 S0
135 M. 20 parl B.88C B1.5 950
135 98,35 marl BLILT 76,3 SGB
139 81,98 ga-l B30 S8.0 58

Figure 17 Sample Printer Format

3.14 Using a Recorder

The recorder output provided is @ to 1 V and linear
from ¢ o 100 %T and O to 2 ABS nnits. It also is
linear with concentration measurements. For the
factory programmed calibrations, the full-scale limits
are predetermined for each stored program, Refer to
Table 2 for these settings when setting up the
recorder. In user-entered calibrations, the recorder

full scale is equal to the concentration of the last iu !

data point emtered. The recorder output is in steps
of § mV from 0 to I volt.

W

¥



When using the DR/2000 Spectrophotometer with an
analog recorder, the 100 percent output level at the
recorder is set to 4 predetermined value for each
stored program. Those values are shown below
under ‘‘limit."”

Table 2, Full-Scale Limits

# limit wonits chemistcy

009 250 mg/l aluminum (ECR)

010 1.00 mg/l aluminum

Q20 125. mgfl barium

025  125. mgll barium (AV)

030 20,0 mgl benzotriazole

040 15.0 mg/ boron

050 5.00 mg/l brominc

055 5.00 mgl bromine (AV)

060 200, pgl cadmium

a7a  25.0 mgf chloride

072 1.25 mgl chlorine dioxide, (low range)
075 700. mg/l chiorine dioxide, (high range)
080 2.50 mgA chlorine, free & total

085 2.50 mgfl chlorine, free & total (AV)
090 1.00 mgl chromium, hexavalent

095 1.006 mp/l chromium, hexavalent (AV)
100 1.00 mgA chromium, rotal

105  25.0 gfl chromium, trivalent

110 250 mp/l  cobalt

120 600, units  color

13¢ 15.0 ppm copper ia soil

135 6.00 mgA copper, Bicinch.

140 6.00 mg/l copper, Bicinch. (AV)
"145 250, pel copper, Forph,

160 .250 mgh cyanide

170 75.0 mg cyanuric acid

180 500, ppd dicthylhydroxylamine

190 250 mgl fluoride

195 2,50 mgl - fvoride, ampules

200 500, aupil formaldehyde, (low range)
220 © 5.00 mg/l  hardness, calciom as CaCO,
221 200 mgl hardness, calcium

225 5.00 mg/l hardness, magnesium as CaCO;
226 600. mg/l hardness, magnesium

230 600, ppil hydrazine

240 7.50 mgfl  iodine

242 7.50 mgh iodine (AV)

250 75.0 ppm iron in soil

255 350 mg iron, ferrous

257  3.50 mgl iron, ferrous (AV)

260 150 mg/ iron, total (FerroZine)

265 350 mgh iron, total (FerroVer)

267 350 mgl iron, total (FerroVer) (AV)
270 2.00 mgi iron, totat (TPTZ)

272 2.00 mgll iron, total (TPTZ) (AV)

2680  200. ppfl lead

283 200, pgA lead, fast column extraction
286 75.0 ugl lead, anion exchange

290 750 mgfl manganese (low range)

295  25.0 mglt manganese (high range)
300 250. ppm manganesc in 50il

315  35.0 mgl  molybdenum (low range)
320 40.0 me! molybdate (high range)
330 B.00 g/l nickel, aurocatalyric

335 2.00 mpl - nickel, heptoxime

340  1.20 mgf] nickef, PAN

351 500 mgl nitrate (low range)

353 5.00 mgi nitrate (medivm range)

355 350 mg/l  nitrate (high range)
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#

358
360
363
366
367
368
371
373
375
380
385
391
292
393
399
410
420
430
435
440
445
446
448
450
452
454
455
456
460
470
480
481
485
486
490
491
492
493
506
510
521
522
523
531
532
533
550
555
560
630
640
650
655
660
670
G800
685
690
700
705
710
720
730
750
770
780
790

Hmit
5.0
35.0
2.00
75.0
300.
350.
400
200.
.350
3.00
750

1000.
1000.
200.
100,
6.00
200.
2000.
1000.
15.0
1000.
50,0
1.50
1.50
1.00
1.00
2.00
300,
250
50.0
20.0
350
10.0
3.00
1.00
3.00
1.00
30.0
.500
1000,
500.
600.
100.
200.
200.
25.0
25.0
25.0
800.
1.50
2.000
120.0
.75
1500,
75.0
75.0
750
.500
50.0
300
10.0
25.0
500.
3500.
2.50
25.0

units
mg/l
mg/l
%
ppm
Lbs/Ac
kgma
mg/l
mg/l
mg/1
mg/l
mg/l
ppm
Lhs/Ac
kg/ha
mg/l
ppt
%
g
mg/l
rog/l
mg/l
ugll
mg/l
mg/l
mg/l
mg/l
mg/l
rag/l
mgfl
mg/l
mgfl
mg/l
mgfl
mgfl

chemistry

nitrate (mediun range) (AV)
nitrate (high range) (AV)
nitrogen (nitrate) in plants, NV-V
nitrogen (nitrate) in soil

nitrogen (nitrate) in soil

nitrogen {nitrate) in soil

nitrite (low range)

nitrite (high range)

nitrire (low range) (AV)

aitrogen (ammonium) Nessler
nitrogen {ammonium) 5al Sea
nitrogen (ammonium) in soil, A/F
nitrogen (ammonium) io soil, A/F
nitrogen (2mmonium) in soil, A/F
nitrogen, total Kjeldahl

ail in water

organic matter in soil

oxygen demand, chemical, react.
oxygen demand, chemical, react.

oxygen demand, chemical, reflux

oxygen, dissolved (high range)
oxygen, dissolved (low range)
oxygen, dissolved {s high range)
ozone, DPD

ozone, DPD (AV)

ozone (indigo) (low range) (AV)
ozone (indigo) (mid range) (AV)
ozone (indigo) (high range) (AV)
paltadium

phenols

phosphate, reactive (molybd.)
phosphorus, reactive (molybd.)
phasphare, reactive (zmino acid)
phosphorus, reactive (amino acid)
phosphate, reactive (Phosver}
phosphorus, reactive (PhosVer)
phosphate, reactive (PhosVer) (AY)
phosphorus, reactive (PhosVer) (AV)
phosphonates

phosphorus in ptant tissue
phosphorus in soil PhosVer 3
pbosphorus in soifl PhosVer 3
phosphorus in 501l  PhosVer 3
phosphorus in soil PhosVer 4
phosphorus in soil PhosVer 4
phosphorus in soil PhosVer 4
polyacrylic acid LMW-10
polyacrylic acid LMW-20
polyacrylic acid LMW-45
residue, nonfilterable

selenium

silica (low range)

silica (high range)

silver

sodium chromate

sulfate

sulfate (AV)

sulfide

sulfur {sulfate) in plant tissue
sulfur (sutfate) in soil
surfactant, anjionic

tannin & lignin

tolvitriazole

turbidity

volatlle acid

zing

zinc in soil



SECTION 4

MAINTENANCE

4.1 Cleaning

4.1.1 Spectrophotometer

The spectrophotorneter and sample celis should be
kept clean at all times and spills should be wiped up
prompily. The photocell window, located on the
left-hand side of the cell holder, can be wiped with
lens tissue or a soft, lint-free cloth that will not
leave an oil film,

4.1.2 Sample Celis

Sample celis should be cleaned with detergent,
rinsed several times with tap water and then rinsed
thoroughly with deionized water. Sample cells used
with organic solvents (chloroform, benzene, toluene,
etc.) should be rinsed with acetone before the
detergent wash and again as 2 final rinse hefore
drying. If other special cleaning procedures are
needed for a particular test, they are detailed in the
test procedure.

4.1.3 Pour-Thru Sample Cell

Remove the pour-thru cell occasionally to check for
accumulation of film on the windows. If the
windows appear dirty or hazy, soak in a2 dctergent
bath and then rinse tharoughly with deionized
water. Always rinse thoroughly with deionized water

4.2 Replacement Imstructions e
4.2.1 Battery Replacement

The battery power source must be replaced or
recharged whenever 3 LOW BATTERY message
appears in the display. If D-size dry cell batteries are
being used, all six should be replaced, and if a
rechargeable battery is instalied, recharge as soon as
possible. Generally, 18 (0 24 hours is adequate to
return the battery to full charge. Refer to paragraph
2.2.2 for bartery installation instructions for D-cell
replacement.

4.2.2 Lamp Replacement

If the monochromator lamp fails and must be
replaced as determined by information in paragraph
5.2.4 LAMP OUT Display, proceed as follows,

1. Disconnect power 10 the instrument and empry
the cell holder. Place the instrument upside down
on a padded surface.

. Remove the two screws securing the lamp
compartinent cover and remove the cover. See
Figure 18,

. Remove the lamp retiner serew and meral sleeve

between tests. Do not use Solvents (e.g.,acetone) to from the lamp channel. The sleeve is tapered at =y, »

clean the pour-thru cell. The pour-thru cell can be the bottom end 2nd, because of its snug fit,

disassembled for cleaning if necessary.

LIGHT
LAMP SLIT LAMP
RETAINER pd
SCREW z
LAMP
COMPARTMENT
COVER
O
LAMP :
LAMP
RETAINER
ETAINE /? e <
LAMP HOLDER
MUST BE FLUSH
AGAINST ALL
THREE CHANNEL
SURFACES INDICATED
BY ARROWS
'\v *
Figure 18 Lamp Replacement




probabiy will need to be loosened with a tool
(needle-nose pliers recommended) for removal.
Remove the lamp. Loosen the two terminal screws
to free the lamp leads.

. Place the lamp in the lamp channel with the lamp
light slit toward the light slit in the lamp channel.
Push the lamp to the botiom of the lamp channel,
install and firmly tighten the lamp retainer screw
and sleeve in the channe! to secure the lamp. The
lamp must be held tightly in the proper position,
flush against the bottom, end, and light slit side
of the lamp channel. See Figure 8. Connect the
lamp leads of the new lamp assembly ar the lamp
terminals (lead orientation does not mater). Do
not overtighten.

5. Install the lamp compartment cover. Return the
instrument to the upright position and restore
power.

4.3 Wavelength Accuracy Check

A wavelength accuracy check can be performed
using a holmium based test solution. A premeasured
volume of holmium trichloride powdet, appropriate
for 25 mL of the test solution, is available in powder
pillow form for this test. This test is only a
secondary check of the wavelength accuracy and
docs not indicate the absolute nanometer value.

Fill 2 clean sample cell with 25 mL of
demineralized water. Add the contents of one
Holmium Trichloride Powder Pillow and swirl to

dissolve.

1

. Call up the configure menu by pressing SHIFT
CONFIG. When the display shows

-5 B:B B condisminn
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use the edit keys to scroll for a display of:

-8 B:8 . spmsuitienssan

. Press READ/ENTER to accept the constant on
mode and return 10 the method prompt:

als D 5RE nm ,
RNl L —

. Turn the Wavelength Control for a reading of 460
nm. Press READ/ENTER to enter the absorbance
mode,

. With the cell holder empty and the cell
compartment cover closed, perform a zero
czlibration by pressing ZERO.

. Insert the sample cell containing the Holmium
Solution into the cell hoilder and close the cell
compartment cover.

. Slowly turn the Wavelength Control
counterclockwise in I-nm increments, pausing
between increments and watching the display for
a peak reading. Note the approximate nanometer
vatue at the peak. Return to a2 somewhat higher
wavelength and repeat the process until you can
stop the control with the highest absorbance
value displayed. Always approach the peak value
from the high wavelength side (turning
coumterclockwise). Without moving the control
from its peak sctting, read the wavelength sctiing.
If the wavelength at the peak is 451 +5 nm, the
instrument wavelength is accurately adjusted.

NOTE
This test is only a “‘secondary'’ check of the
wavelength accuracy and does not necessarily
indicate the absolute value for the DR/2000
Spectrophotometer which is factory set at +2
mm or better.



SECTION 5 TROUBLESHOOTING

5.1 Introduction : 5.2.3 LOW BATTERY Display

Correcting problem conditions with the DR/2000 The instrumemnt performs a battery test continuously. ~
Spectrophotometer in the field is limited to If the battery voltage of the rechargeable lead-acid
responding to the error messages presented in the battery falls to 2 level indicating less than ren

display. Any other problems must be handled by a percent battery life remaining, it will automatically

Hach technician at a service center. Refer to Section ‘warn the operator every five minutes by beeping

7, Repair Service, Do not attempt any servicing once, displaying the message

other than battery and lamp replacement.
There are no other ficld-serviceable parts.
Opening the insttument case will void the

warranty.
for two seconds, beeping once again and then
5.2 Exror Mcssages returning the display 1o normal. The warning will be
. repeated every five minutes. When the battery
'§.2.1 INCORRECT # Display voltage falls below 7.2 volts, the instrument will
When the instrument displays: . switch 1o the momentary mode if it was not aiready

in that mode. Then when the voltage drops below
7.0 volts, the instriment will turn on, display “Low
Battery’” and turn off. The batieries should be
replaced, or if a rechargeable barttery is installed,
recharged as soon as possible 1o avoid losing test

it indicates that the reference number keyed in is not results or obtaining results that are not accurate.

available for the operation expected. If 2 method Refer to paragraph 2.2.2 for battery installation
number is being keved in and the incorrect number instructions.
message appears, it may be caused by 2 mis-keyed The condition of the batrery power source can be

number or from attempting to enter 3 number in the
configure serics {800—900). When the instrument is
in the configure mode, only numbers for configure
options may be keyed in. Refer to paragraph 3.4.
User-emiered method numbers must range from 950
to 999. Entering 1 number outside the appropriate
range for these procedures will result in the incorrect
number message. ‘When this error message is
displayed, re-enter the proper number or scroll 1o
the desired method or opton.

checked mannally ar any time by pressing SHIFT

BATT. The battery voitage will be displayed in the ~
large digits and a bar graph indication of the battery

life will be displayed in the text section of the

display. For example:

indicates a battery voliage of 8.0 volts and a battery
iii’zdi;‘:;l?"m(m Display life bar running half the width of the 16-character
) section for 50-percent life still remaining. The
battery life indication, however, applies only to 2
lead-acid rechargeable battery, To cancel the battery

- r?:g‘ 5 Bﬂsnm B o
g L3060 00, GURRENBEBERRIREE | condition display and return the instrument to its

previous condition, press READ/ENTER.

indicates that the displayed absorbance or concentra- .
tion value exceeds thI:: range of valid results. To 5.2.4 LAMP OUT Display
indicate an erroneous negative result, the numeric
display will show all zeros with a negative sign.

Make sure the test procedure is followed correctly

If the monochromator lamp burns out or does not
supply adequate light to provide a measurcment, the
display will read:

and rerun the test. Each Hach test has an upper ‘ 7 —

absorbance value beyond which results are unreliable. ”g g«gﬁﬂim S

If the test results exceed that limir by more than ot = ok s b -,MM@EEEE
one-cighth of an absorbance unit, the over-range

message appears and the test should be repeated. indicating that the lamp may need o be replaced. If

the lamp will not light, it must be replaced. However, + .
if the lamp is lit when the LAMP OUT ? message



appears, there are three possible conditions that
could caunsc this message.

First, light reaching the photodetector is not
adequate to make the measurement. The sampie
being measured may have too high an absorbance.
This would be most likely to occur when operating
at the low end of the wavelength range. Qr, if a cell
adapter is being used, it may be positioned in the cell
holder improperly. Empty the cell compartment and
determine if the message remains. If the absorbance
was too high, sampie dilution may be appropriate.
Again the problem could be a deteriorating lamp
that should be replaced.

Second, the famp may be blackened to the extent
that it will no longer supply sufficient light.
Replacement of the lamp as described in pmgmph
4.2.2 will correct the problem,

Third, the problem could be low lamp voltage, If a
new lamp has been installed and the message
remains in the display, this condition is Likely.
Because there is no gain adjustment the operator can
make, contact a Hach service center for assistance.

5.2.5 MEMORY ERROR Display
When the display shows:

it indicates a probable condition where there is low
supply voltage or an electrostatic discharge has
occurted that interfered with operation of the
instrument memory. The first step in determining
the trouble is 1o disconnect power to the instrument.
This means disconnecting the battery eliminator/icharger
cable from the POWER jack and, if a battery pack is
installed, the battery cable inside the batiery
compartment must be disconnected. Now reconnect
power, both the eliminator/charger cable and the
battery cable if batteries are installed. If the memory
error message is no longer displayed, the problem
was transient and no permanent damage has
occurred. The instrument will now operate properly.

If the message is displayed again after power is
restored, additional investigation is necessary. If the
instrument was operating on battery power only
when the error message appeared, install fresh, fully
charged batterjes or use the battery eliminator/charger
unit and perform the reset as described in paragraph
5.2.6, Restoring Factory Settings. The instrument
should now return to normal operation.

If the instrument was operating on the battery
climinator/charger when the memory error message
appeared, disconnect that unit and install batteries.
If the instrument returns to normal operation, the
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problem is due to low line voltage or the battery
eliminator/charger unit malfunctioned.

If the memory error message occurs even with the
batteries installed, perform the reset procedure in
paragraph 5.2.6. If the instrument returns to normal
operation after the resct, reconnect the battery
climinatoricharger to recheck that unit. If the error
message appears again, the problem is due to low
line voltage or a faulty battery eliminatoricharger.

A memory error display with 2 W requires atrention
by a trained service representative. Please contact the
Hach service center or distributor serving you.

5.2.6 Restoring Factory Settings

This procedure allows the operator to erase all user-
emtered settings and calibrations to return to the
original factory settings. It only applies to the three
latest software configurations of the DR/2000
Spectrophotometer, v1.270, v2.0 and v2.2.

CAUTION
DO NOT perform this procedure if your
software configuration number is v1.261.
Monochrometer calibration will be lost,
requiring the instrument 0 be returned 1o the
factory for recalibration.

To determine which software version you have,
proceed as follows:

1. Press the POWER key to turn the instrument on.
2. Press the SHIFT and CONFIG keys.

3. Enter 888 and then press the READ/ENTER key.
After three seconds, the software configuration
number will appear in the display.

To perform the reset for ¥1.270, v2.0 and v2.2
software configurations, proceed as follows. Be
aware that all user-stored calibrations and
scttings will be lost.

1. Press the POWER key to turn on the instrument.
2. Press the SHIFT and CONFIG keys.

3. Enter 888 and then press the READ/ENTER key.
After three seconds, the software configuration
number will be displayed,

CAUTION
If your software number is v1.261, do not continue,

4. Press the SHIFT and CONFIG keys again.

5. Enter 888 and then press READ/ENTER. Within
two seconds, enter 357.

6. Turn the instrument off and back on. The factory
settings will be restored and zll user-entered
methods and options will be erased.



SECTION 6

REPLACEMENT PARTS AND ACCESSORIES

Cat. No.

43784-00
44799-00
44798-00
45168-00
4486600
23432-67
45218-00

44800-88

20950-00
21228-00

Description
Adapter, AccuVac Vial
Adapter Kit, COD Vial
Adapter Kit, test tube, 13-mm
Battery Eliminator/Charger
Battery Hoider, for 6 D cells
Holmium Trichloride Powder Pillows
Lamp Assembly Kit, includes Holmium
Trichloride Powder Pillow

Manuat Sect, inciudes:.

Instrument Manual

Procedures Manual

Three-Ring Binder
Sample Cells, 1-inch, matched pair
Zeroing Vial, AccuVac, w/cap

OPTIONAL ACCESSORIES

44895-00
11494-54
45185-00
45193-00
45215-00
45194-00
16084-G0
45192-00
13537-02
20951-00
24102-12

272-17

Adapter, 1-cm cuvette

Batteries, D size, pkg of 4

Battery, rechargeable, 8 V

Cable Assembly, printer

Pour-Thru Sample Cell

Recorder Outpur Phone Plug
RS-232 Interface Phone Plug
Printer, 115 V

Sample Cell, I-inch, unmatched pair
Sample Cells, 1-cm, matched pair

Sample Cells, Disposzble, 1-inch Polystyrene, with caps

Water, deionized

Unit™"
each
cach
each

~each

each
10

each

each
each
each

each
each
each
each
each
each
each
each

each w4

each

pkg/12
378 L



SECTION 7 REPAIR SERVICE

For service assistance on your instrument, please
contact the Hach Factory Service Center in Ames,
lowa, first for arrangements. Call toll-free
B00-227-4224 and request Instrament Repair. If you
are located in Canada, contact instead the Hach Sales
& Service Canada Lid., Winnipeg, Manitoba, for
arrangements. The toll-free number is
800-665-7635.

Hach Factory Service Center
Hach Company

100 Dayton Ave.

P.C. Box 907

Ames, lowa 50010
(515)232-2533

FAX: (515)232-1276

Hach Canada Service Centre
Hach Sales & Service Canada Ltd,
1313 Border Street, Unit 34
Winnipeg, Manitoba

R3H 0X4

{204)632-5598

FAX: (204)694-5134

In Latin America, the Caribbean, the Far East or the
Pacific Basin, please contact Hach Company, World
Headguarters, PO. Box 389, Loveland, Colorade
80539 U.S.A. Telephone (303)669-3050, Telex
160840, FAX (303)669-2932. Customers located in
Europe, the Middle East or Near East, or int Africa,
please contact Hach Europe, 5.A./N.V.,

B.P 229, B5000 Namur 1, Belgium. Telephone
(32){81)44.53.81, Telex (846)59027, FAX
(32)(81)44.15.00.
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SECTION 8 WARRANTY

Seller warrants equipment of its manufacture against
defective materials or workmanship for a period of
one year from date of shipment.

The liability of Seller under this warranty is limited,
at Seller’s option, solely to (1) repair, (2) replacement
with equivaient Hach products, or (3) an appropriate
credit adjustment not to exceed the original sales
price of products returned to the Seller, provided
that-

Buyer promptly notifies Seller in writing on
discovery of the defects, stating where applicable,
the product type and serial numbers and fulty
describing the circumstances giving rise to the
claim. Seller must reccive such notification within
the applicable warranty period in order for this
WArranty to apply.

. On reccipt of written instructions from Selier,
Buyer returns the equipment as instructed with
transportation charges prepaid by the Buyer; and

a,

Seller’s examination of such equipment discloses
to its satisfaction that the defects have not
resulted from any negligence, misuse, improper
installation, accident or unauthorized repair or
alteration by the Buyer. Seller's determination of
the cause and nature of the failure of the
equipment shall be final.

This warranty does not include limited life electrical
components which deteriorate with age such as
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batteries, lamps, photocells, electrodes, etc. In the
case of equipment and accessories not manufactured
by the Seller, but which are furnished with
equipment of Sclier's manufacture, Seller's liability is
limited to whatever warranty is extended by the
manufacturers thereof and transferable to the Buyer.
This warranty is applicable to the original
Buyer only and shall be in lien of and exclude
all other warranties, expressed or implied,
including, but not limited to, any implied
warranty of merchantability or fitness. The
foregoing shall constitute the sole and
exclusive remedy of Buyer and the sole and
exclusive liability of Seller, whether Buyer’s
claims shall be for breach of warranty or
negligence. Seller neither assumes nor
authorizes any person to assume for it any
other obligation or iiability in connection with
the sale of the equipment. In no event shall
Seller be liable for special, incidental or
conscguential damages.

In no cvent shall Seller be liable for any damage
resulting from improper handling or storage by
Buyer.

If Seller finds that Buyer has returned the equipment
without cause, Seller shall notify Buyer and return
the equipment at Buyer’s expense; in addition, Seller
may, at its sole discretion, imposc a charge for
testing and examination of any equipment so
returned.



USER-ENTERED CALIBRATIONS WORKSHEET

Test Name: Tast Mathod: Date: By:
METHOD #? | BEGIN USER PROGRAM MODE —
Press SHIFT PROG METH. I
_ Record the number displayed by the DR/2000: b i
TER nm ENTER THE WAVELENGTH .

Key in the desired wavelength value and racord it here:
Maks corrections by pressing SHIFT CLEAR and re-entening the wavelength.
Whan you have correctly keyed the wavelength, press READ/ENTER.

o

HEH

PECIMAL? % BB.98| pogiron THE DEGIMAL POINT
Use the arrow keys io posfion the decimal point; record It here:
Press READ/ENTER to accept the decimal position.

-4

AEAA

UNITS? 3 | SELECT THE UNIT OF MEASUREMENT

Uise the amow keys to select the desired unit, record it here:
To construct 2 unil of measure - accept blank fisld; go o naxt step.
Press READ/ENTER to accept the unit or blank selection.

h-4

EYMBOL?. 3 | CONSTRUCT THE CHEMICAL SYMBOL

Use the amow kevs to select the characters.
Press AEAD/ENTER to accept each character,

Make comections with SHIFT LEFTARROW or SHIFT CLEAR.
When complated, record both unit and symbol here: +
Press READ/ENTER to recond the entire construction.

J SET THE TIMERS (OPTIONAL)
To bypass aniry of the optional fimers, press READ/ENTER at the limer prompt.
If you wish to set timers, press SHIFT TIMER.

Record sach timer you have set in the spaces below:

[TIMER?

Enter all four digits including leading zeroes.
|p:SS TIMER 3 7|

sl ~|PMiSs TINER 4 2

Prass READ/ENTER when you have completed entering timer values.

,J PERFORM A ZERO CALIBRATION
insart a prepared blank sample and press ZERQ.

SET THE ZERQ CONCENTRATION POINT
Leave the blank sample in the well and press READ/ENTER.
Begin calculation of the concentration - absarbance zero point by pressing READ/ENTER.
Accapt the zero point by pressing READ/ENTER
ENTER THE ABSORBANCE - CONCENTRATION DATA PAIRS.
Enter the concentration values of your prepared samples in the table below.
Follow the steps outlined for entry and calculation of each point.
To neject a calcuiated point - re-enter the concentration value.

;zT—:Ru SAMPLE -

[F 8 STANDARD.

Press Entar & record Record Press
to begin point Concentration Press Displayad Absorbance 1o accept point
W 1 STANDARD . | (EADENTER[- - | REAG/ERTER| __|RerRDENTER
2 STAKDARD = .| [EEADENTEA|: - - |REAEENTER | EEADERTER
3 STRNDARD - | (REApENTER]| - | READERTER | rEADENTER
E 4 STANDRRD | (READENTER. . - | FEADERTER| __|EeroEnTER
5 STANDRARD | (AEAPERTER|. \FEADRENTER | rEADETES
¢ 6 STANDARD. | (apenteR| - - |REACERTER | EEADENTER
W 7 STANDARD | meapenrem] .. |FEAnERTER] — |FERbENTE
[¢ & STRNDARD [READTERTER| | BEADENTER| | FEADERTER
F % STANDARD FEADENTER] . . | EEADERTER| | FEADERTER
19 STANDARD READENTER| - .- .. - | EEAD |FEADERTES
¥ 11 STANDARD. | [meapmwreA | EEADERTER | REASERTER
12 STANDARD. | REApEwTER| - | rEAGERTER | rEADERTER)
13 STANDARD READ/ENTER | REACERTER) | FEADERTER
# 14 STANDARD FEADENTER| [READENTER)| _ | FEAGERTER
[ 15 STANDARD | (eapenveq) | FERDZERTER | FEADERTER
# 16 STANDARD READENTER) |FEADERTER] |FEADERTER
END USER PROGRAM MODE
When you have entered at least one paoint but not more than sixleen paints
conclude the entry of data pairs by pressing SHIFT READ/ENTER
METHOD 7 | SELECT A METHOD

At the method prompt you may now select your new method and perform a test.
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SYSTEMS FOR ANALYSIS

AUTOMATIC ANALYZERS FOR

ALKALINITY
CALCIUM N BRINE
CHELANT
CHLORINE
CHLORINE DIOXIDE
CONDUCTIVITY
COPPER
HARDNESS
HEXAVALENT CHROMIUM
HYDRAZINE

IRON
MANGANESE*7
OZONE

pH

PHOSPHATE

POTASSIUM PERMANGANATE

SILICA

TURBIDIMETERS
pH AND CONDUCTIVITY METERS
PORTABLE INSTRUMENTS
PORTABLE TEST KITS

LABORATORY APPARATUS
REAGENTS

The Analytical Methods Comparry

HACH COMPANY WORLD HEADQUARTERS
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FAX: (303) 668-2932
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PO. Box 907

Ames, lowa 50010 U.S.A.
Phone: (515) 232-2533

FAX. (515) 2321276

International distributors and sales agents in principal cities worldwide -

HACH EUROPE 5.A./INV.
B.P. 228, BSO0D Namur 1
Belgium

Phone: (32)(81)44.53.81
Telex: B46-59027

FAX: {32)(B1)44.13.00



44877-12199%0
MANUAL CHANGE NOTICE

Changes made to the optional Citizen Printer offered by Hach
affect the instructions given in paragraph 3.13 Using a
Printer in the DR/2000 Spectrophotometer Instrument Manual.
Paragraph 3.13 (on page 2Z) should now read as follows. The
change bar in the right hand margin indicates where the copy
was changed.

3.13 Using a Printer

A permanent record of test results can be obtained by using
the RS232 serial output to drive a printer. Figure 17
provides a sample printout from the forty-column personal
printer listed in the optional accessories in Section 6.
When operating in the Momentary mode, a data string will be
transmitted to the printer at the end of a test cycle after
the READ-ENTER key is pressed to cobtain the sample
measurement. Operation in the Constant On mode provides a
printout according to the frequency selected and does not
require the READ-ENTER keystroke. Refer to paragraph 3.7.3
Choosing Printer Output Frequency.

Because the spectrophotometer programming for printer
operation provides for a carriage return and line feed,
printers with carriage returns (CR) munst be configured to
avoid the carriage return. In the case of the Citizen
printer listed a= an optional accessory in Section 6, it
means setting switch and jumper positions on the Citizen
560RSL II printer board as follows. Set CN5 jumpers 1, 2
and 4 to open (to the right as viewed when reading CN5) and
CN5 jumpers 3 and 5 to the shorted position (left)}. Set
jumpers CN8, CN10 and CN1l to peosition "A". CN6, CN7 and
CN8 should remain in position "B. 8Set all DSW1 switches )
except #2, #5 and #6 to ON. Refer to the drawing below and to "Setting of
Preset Jumper* in the Citizen Printer manual.
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NITROGEN, AMMONIA ( to 2.50 melL NHs-N)

Method 8038

For water, wastewater* and seawater®

Nessler Method**, USEPA accepted for reporting wastewater analysis (distillation is required)***

1. Enter the stored
program number for
ammonia nitrogen

(NH3-N).
Press: 3 8 0 READ/ENTER

The display will show:
DIAL nm TO 425

Note: DR2000s with software
versions 3.0 and greater will
display "P" and the program
number.

Note; Instruments with software
versions 3.0 and greater will not
display “DIAL nm TO" message
if the wavelength is already set
correctly. The display will show
the message in Step 3. Proceed
with Step 4.

Note: If samples canno: be
analyzed immediately, see
Sampling and Storage following
these steps. Adjust pH of stored
samples before analysis.

*Requires distillation

2. Rotate the wavelength 3. Press: READ/ENTER
dial until the small display

shows: The display will show:

425 nm mg/l N NH3 Ness
Note: This test is sensitive 1o
the wavelength seiting. To
assure accuracy, run the test
using a 1.0 mg/L standard
solution and demineralized water
blank. Repear Steps 9 to 12 at
siightly different wavelengths,
setting the dial from higher to
lower values, until the correct
result is obtained. The
wavelength should be 425 +2
nm. Ahways set this wavelength
by approaching from kigh 1o low
values.

*+ Adapted from Standard Methods for the Examination of Water and Wasrewater.
**¥Procedure is equivalent to USEPA method 35{1.2 and Standard Method 4500-NH3 B and C for wastewater.
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4. Fill a 25-mL
graduated mixing cylinder
to the 25-mL mark with
sample (the prepared
sample).

Note: For proof of accurecy,
use a 1.0-mg/L Nitrogen
Ammonia Standard Solution
{listed under Optional Reagents)
in place of the sampie.

Yo F
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6. Add three drops of
Mineral Stabilizer to each
cylinder. Invert several
times to mix. Add three
drops of Polyvinyl
Alcohol Dispersing Agent
to each cylinder (hold the
dropping bottle exactly
vertical). Invert several
times to mix.

NITROGEN, AMMONIA, continued

5. Fill another 25-mL
mixing graduated cylinder
with demineralized water
(the blank).

L

9. Pour each solution
into respective blank and
prepared sample cells.

Note: The Pour-Thru Cell can
be used with this procedure. If
the Pour-Thru Cell Assembly
Kit is used, periodically clean
the cell by pouring a few sodium
thiosulfate pentahydrate crystals
into the cell funnel. Flush it
through the funne! and cell with
enough demineralized water to
dissolve. Rinse out the crystals.

ZEAO

10. When the timer
beeps, the display will

mg/l N NHj Ness
Place the blank into the
cell holder. Close the light
Press: ZERO
The display will show:
WAIT

0.00 mg/| N NH; Ness

T

7. Pipet 1.0 mL of
Nessler Reagent into each
cylinder. Stopper. Invert
several times to mix.

Note: -Nessler Reagent is toxic
and corrasive. Pipet carefully
and use a pipet filler.

Note: A yellow color will
develop if ammonia is present.
{The reagent will cause a faint
yellow color in the blank.)

11. Place the prepared
sample into the cell holder.

Close the light shield.
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TIMER
SHIFT 7

8. Press: SHIFT TIMER

A l-minute reaction
period will begin.

Note: Continue with Step 9
while timer is running,

ENTER

12. Press: READ/ENTER
The display will show:;
WAIT

then the result in mg/L
ammonia expressed as
nitrogen (NH3~-N) will be
displayed.

Nete: Do not wait more than five
minutes after reagent addition
{Step 7) before performing Step
12,

Note: The results may be
expressed as mg/L ammonia
(NH3z) or mgiL ammonium
{NHs*) by mudtiplying the result
by 122 or 129 respectively.

Note: In the constani—on mode,
pressing READIENTER is not
required. WAIT will not appear.
When the display stabilizes, read
the result,



NITROGEN, AMMONIA, continued

SAMPLING AND STORAGE

Collect samples in clean glass or plastic botties. If
chiorine is present, add one drop of 0.1 N sodium
thiosulfate for each 0.3 mg/L Cl; in a 1-iter sample.
Preserve the sample by reducing the pH to 2 or less with
sulfuric acid {at least 2 mL). Store at 4 °C

(39 °F) or less. Preserved samples may be stored up to
28 days. Before analtysis, warm samples 1o room
ternperature and neutralize with 5 N sodium hydroxide.
Cormrect the test result for volume additions (see
Correction for Volume Additions in Section I).

ACCURACY CHECK

Standard Additions Method

a) Snap the neck off a Nitrogen Ammonia Voluetie
Ampule Standard Selution, 50 mg/l. NH3-N.

b) Use the TenSette Pipet to add 0.1, 0.2 and 0.3 mL of
standard to three 25-ml samples. Mix each thoroughly.

¢) Analyze each sample as described above. The
nitrogen concentration should increase 0.20 mg/L for
each 0.1 mL of standard added.

@) If these increases do not occur, see Standard
Additions in Section I for more information.

Standard Solution Method

To check accuracy, use a 1.0-mg/L NH3-N Nitrogen
Ammonia Standard Solution listed under Optional
Reagenzs. Or, this can be prepared by diluting 1.00 mL of
solution from a Voluette Ampule Standard For Nitrogen
Ammonia to 50.0 mL with demineralized water.

PRECISION
In a single laboratory, using standard solutions of 1.00

mg/L. amrnonia nitrogen (NH3-N) and fwo representative

lots of reagent with the DR/2000, a singie operator
obtained a standard deviation of £0.015 mg/L.

INTERFERENCES

A solution containing a mixture of 500 mg/L. CaC0s and
500 mg/L, Mg as CaCOs5 does not interfere. If the
hardness concentration exceeds these concentrations,
extra Mineral Stabilizer should be added.

Iren and sulfide interfere by causing a turbidity with
Nessler Reagent.

Residual chlorine must be removed by addition of
sodiurn arsenite solution. Use two drops to remove each
mg/L Cl from a 250-mL sample. Sodium thiosulfate can
be used in place of sodium arsenite. See Sampling and
Storage section.
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Less common interferences, such as glycine, various
aliphatic and aromatic amines, organic chloramines,
acetone, aldehydes and alcohols may cause greenish or
other off colors or turbidity. It may be necessary to distll
the sample if these compounds are present.

Seawater samples may be analyzed by addition of 1.0
mL (27 drops) of Mineral Stabilizer to the sample before
analysis. This will complex the high magnesium
concentrations found in sea water, but the sensitivity of
the test will be reduced by 30 percent due to the high
chloride concentration. For best results, perform a
calibration, using standards spiked to the equivalent
chloride conceniration, or distill the sample as described
below.

DISTILLATION

a) Measure 250 mL of sample into a 250-mL. graduated
cylinder and pour into a 400-mL beaker. Destroy
chlorine, if necessary, by adding 2 drops of Soditm
Arsenite Solution per mg/L Cls.

b) Add 25 mL of Borate Buffer Solution and mix.
Adjust the pH to about 9.5 with 1.0 N Scdium
Hydroxide Standard Soluation. Use a pH meter.

¢) Set up the general purpose distillation apparatus as
shown in the Hach Distillation Apparatus Manual, Pour
the solution into the distillation flask. Add a stir bar.

d) Use a graduated cylinder to measure 25 mL of
demineralized water into a 250—mL erlenmeyer flask.
Add the contents of one Boric Acid Powder Pillow. Mix
thoroughly. Place the flask under the still drip tube.
Elevate so the end of the tube is immersed in the
solution.

e) Turn on the heater power switch. Set the stir control
to 5 and the heat control to 10. Tum on the water and
adjust to maintain a constant flow through the condensex.

f) Tumn off the heater after collecting 150 mL of
distillate. Immediately remove the collection flask to
avoid sucking solution into the still. Measure the
distiliate to assure 150 ml was collected (total volume
175 mL).

g) Adjust the pH of the distillate to about 7 with 1.0 N
Sodium Hydroxide Standard Solution. Use a pH meter.

h) Pour the distillate into a 250-mL volumetric flask.
Rinse the erlenmeyer with several small volumes of
demineralized water and add the rinsings to the
volumetric flask.

M‘ r



NITROGEN, AMMONIA, continued

i) Dilute to the mark with ammonia—fres SUMMARY OF METHOD
demineralized water. Stopper. Mix thoroughly. The Mineral Stabilizer complexes hardness in the
Analyze as described above, sample. The Polyvinyl Alcohol Dispersing Agent aids

the color formation in the reaction of Nessler Reagent
with ammonium ions. A yellow color is formed
proportional to the ammonia concentration.

REQUIRED REAGENTS ,

' Quantity Required
Description Per Test Units Cat. No.
Nesgler Reagent ............. e 2mL .. ... 500mL ....... 2119449
Mineral Stabilizer ........ ... i i i e i Gdrops ............ 59 mL* SCDB . 23766-26
Polyvinyl Alcohol Dispersing Agent .. ................. Gdrops ............ 59 mL* SCDB . 23765-26
Waier,demineralized . ...... ... it iiiiiaiiaa, 25mL............. 4L ... 272-56
REQUIRED APPARATUS
Cylinder, graduated, mixing, tall form, 25mL ........... 2o each.......... 2119040
Pipet, serological, I1mL .. ...........cooii i, 2. each............ 532-35
Pipet Filler, safetybulb . ............. ..., each.......... 14651-00
OPTIONAL REAGENTS
Borate Buffer Solution . ........ P 1000l ...... 14709-53
Boric Acid Powder Pillows ..... e e e e e e 50/pkg ........ 14817-66
Nitrogen, Ammonia Standard Solution, 1mg/L NHz-N ....................... 500mL ........ 189149
Nitrogen, Ammonia Standard Solution, Voluette Ampule, S0mg/L NH3-N ......, 16/pkg ........ 14791-10
Sodium Arsenite Solution, S/l ... .. oo i e e s 100 mi. MDB ... 1047-32
Sodium Hydroxide Standard Solution, SON ........... . ..o, 100 mL* MDB .. 2450-32
Sodium Hydroxide Standard Solution, LON ...... ... ... cciiiiiiiiiiinnt 100 mL.* MDB .. 1045-32
Sodium Thiosulfate Solution, 0.1 N ... o i 100 mL* MDB ... 323-32
Sulfuric Acid, ACS ........... e e e e e 500mL* ........ 97949
OPTIONAL APPARATUS : '
Ampule Breaker Kit . ... ... .o e e each.......... 21968-00
Beaker, 400 mL ... ...t i e e s each............ 50048
Cylinder, graduated, 25 mL ... ... .. i each............ 50840
Cylinder, graduated, 250mL .. . ... it e each............ 50846
Distillation apparatus general purpose aCCESSOTIES .. .. ... iviii e enr i en e, each.......... 22653-00
Distiliation heater and support apparatus set, 115V ............ ... ... oo, each.......... 22744-00
Distillation heater and support apparatus set, 230V . ... ... ... ... ... gach.......... 2274402
Dropper, plastic, 0.5and 1.0-mLmarks ............ . oo i i i, 10/pkg ........ 21247-10
Flask, erlenmeyer, 250-mL ... ..o e e each............ 505-46
Flask, volumetric, SOMML . ... .ot i it e et e it e each............ 54741
Flask, volumetric, 250 mL . .. .- - oo e e e each............ 547-46
pH Meter, EC10, portable . ... ... ... . i i each.......... 50050-00
Pipet, serological, 2mL . ... ..ot e e each............ 532-36
Pipet, TenSette, 0.1to LOmML . ... .. i e e each.......... 1970001
Pipet Tips, for 1970001 TenSette Pipet ...... ... ... o oiiiiiiiiiinneonnn S0/pkg . ....... 21856-96
Pipet, volumetric, Class A, Imb ... ... i e e each.......... 14515-35
Pour-Thru Cell Assembly Kit . ... ... . i et each.......... 45215-00
Thermometer, — 2010 105 %€ ... i i i e ittt e i e each.,......... 187701

For additional ordering information, see final section.
In the U.S.A. call 800-227-4224 to place an order.

*Contacl Hach for larger sizes.

346



Method 8155
NITROGEN, AMMONIA (0 to 0.50 mg/L. NH3-N) For water, wastewater and seawater

Salicylate Method*

T e

1. Enter the stored 2. Rotate the wavelength 3. Press: READ/ENTER 4. Pour 25 mL of sample
program number for dial until the small display into a 25-mL graduated
ammonia nitrogen shows: The display will show: mixing cylinder (the
(NH3-N), salicylate 655 nm mg/{ N NHj Salic prepared sample).
method.

Note: For proof of accuracy,
Press: 3 8 5 READ/ENTER , use a 0.20 mg/L NFH3;—N solution
{preparation given in the
The display will show: Accuracy Check/ in place of the
DIAL nm TO 655 sample.

Note: DRI2000s with software
versions 3.0 and greater will
display “P" and the program
number.

Note: Instruments with software
versions 3.0 and greater will not
display “DIAL nm TO" message
if the wavelength is already set
correctly. The display will show
the message in Step 3. Proceed
with Step 4.

|V

Nete: If samples cannot be
analyzed immediately, see
Sampling and Storage following
these steps. Adjust pH of stored
samples before analysis.

*Adapted from Clin. Chim. Acta., 14 403 (1966)
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NITROGEN, AMMONIA, continued

i,

y. Add25mL of 6. Add the contents of

lernineralized water into a  one Ammoniz Salicylate

iecond cylinder (the Reagent Powder Pillow o

Nank). each cylinder. Stopper.
Shake to dissolve.

TINER

). Press: SHIFT TIMER  10. When the timer
beeps, pour the blank into

L 15-minute reaction a sample cell. Place the
enod will begin. cell into the cell holder.
Close the Light shield.

Note: The Pour—Thrie Cell can
he used with this procedure.

7. Press: SHIFT TIMER

A 3—minute reaction

SHIFT

TWER

period will begin,

11. Press: ZERO

The display will show:

WAIT

then:
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0.00 mg/l N NHj Salic

8. When the timer beeps,
add the contents of one
Ammonia Cyanurate
Reagent Powder Pillow to
each cylinder. Stopper.
Shake to dissolve.

Note: A green color will
develop if ammonia nitrogen ts
present.

12. Fill a second cell with
the prepared sample.
Place the cell into the cel]
holder. Close the light
shield.



NITROGEN, AMMONIA, continued

READ
ENTER

13. Press: READ/ENTER
The display will show:
WAIT

then the result in mg/T.
aminonia as nitrogen
{(NH3-N) will be
displayed.

Note: Resulis may be expressed
as mg/L ammonia (NHz } or
mg/L ammonium (NHy*) by
multiplying the above result by
122 or by 1.29, respectively.

Nete: In the constani-on mode,
pressing READIENTER is not
required. WAIT will not appear.
When the display stabilizes, read
the result.

SAMPLING AND STORAGE

Collect samples in clean plastic or glass bottles. Most
reliable results are obtained when samples are
analyzed as soon as possible after collection. -

If chlorine is known to be present, the sample must be
treated immediately with sodium thiosulfate. Add one
drop of 0.1 N Sodium Thiosulfate Standard Solution
for each 0.3 mg of chlorine present in a one liter
sample.

To preserve samples, adjust the pH to 2 or less with
concentrated sulfuric acid (about 2 mL per liter).
Store samples at 4 °C or iess. Samples preserved in
this manner can be stored up to 28 days. Just before
testing the stored sample, warm to room temperature
and neutralize with 5.0 N Sodium Hydroxide Standard
Solution. Correct the test result for volume additions
(see Correction for Volume Additions in Section I).
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ACCURACY CHECK
Standard Additions Method

a) Measure 25 mL of sample into three 25-mL mixing

cylinders.
b) Use the TenSette Pipet to add 0.2, 0.4 and 0.6 mL

of Ammonium Nitrogen Standard, 10 mg/L as NHs-N
to the three samples. Mix well.

¢) Analyze each sample as described above. The

ammonia nitrogen concentration should increase 0.08

mg/L for each 0.2 mL of standard added.

d} If these increases do not occur, see Standard
Additions in Section ! for more information.

Standard Solution Method

Prepare a (.20 mg/L. ammonia nitrogen standard by
diluting 2.00 mL of the Nitrogen Ammoenia Standard
Solution, 10 mg/L, to 100 mL with demineralized water.
Or, using the TenSetie Pipet, prepare a 0.20 mg/L
ammonia nitrogen standard by diluting 0.4 mL of a
Nitrogen Ammeonia Voluetie Standard Solution, 50 mg/L
a5 NHz—N, to 100 mL with demineralized water.



NITROGEN, AMMONIA, continued

PRECISION

In a single laboratory, using a standard solution of 0.20
mg/L ammonia nitrogen (NH3-N) and two
representative lots of reagent with the DR/2000, a
single operator obtained a standard deviation of
+0.015 mg/L. ammonia nitrogen.

INTERFERENCES
The following ions may interfere when present in
concentrations exceeding those listed below:

Calcium 1000 mg/L as CaCO5
Magnesinm 6000 mg/L as CaCO3
Nitrite 12 mg/L as NO;—N

Nitrate 100 mg/L. as NO3~—-N
Orthophosphate 100 mg/L as POS-P
Sulfate 300 mg/L as SO4%-

Sulfide will intensify the color. Eliminate sulfide
interference as follows:

a) Measure about 350 mL of sample in a 500-mL
erlenmeyer flask.

b) Add the contents of one Sulfide Inhibitor Reapent
Powder Fillow. Swirl to mix.

¢} Filter the sample through a folded filter paper
d) Use the filtered solution in Step 4.

Tron interferes with the test. Eliminate iron
interference as follows:

a) Determine the amount of iron present in the sample
following one of the Total Iron procedures.

b) Add the same 1ron concentration to the

The interference from iron in the sample will then be
successfully blanked out in Step 11. {
Adjust extremely acidic or alkaline samples to
approximately pH 7. Use 1.0 N Sodium Hydroxide
Standard Solution for acidic samples or 1.0 N Sulfunic
Acid Standard Solution for basic samples.

Less common interferences such as hydrazine and
glycine will cause intensified colors in the prepared
sample. Turbidity and sample color will give
erroneous high values. Samples with severe
interferences require distiliation. Albuminoid nitrogen
samples also require distillation. Hach recommends
the distillation procedure using the Hach General
Purpose Distillation Set (see Optional Apparatus
listing). The distillation procedure is detailed in the
Nitrogen, Ammonia—Nessler Method.

SUMMARY OF METHOD

Ammonia compounds combine with chlorine 1o form
monochloramine. Monochloramine reacts with
salicylate to form 5-aminosalicylate, The
S-—aminosalicylate is oxidized in the presence of a
sodium nitroprusside catalyst to form 2 blue-colored
compound. The blue color is masked by the yellow
color from the excess reagent present to give a final
green—colored solution,

demineralized water blank in Step 5.
REQUIRED REAGENTS
Cat. No.

Nitrogen Ammonia Reagent Set (100 Tests) . ... ... i i i i it e 2243700

Includes: (8) 23955-68, (8) 2395368

Quantity Required

Description Per Test Units Cat. No.
Ammonia Cyanurate Reagent Powder Pillows ........... 2pillows .......... 25/pkg ... 2309568
Ammonia Saficylate Reagent Powder Pillows ........... 2pillows .......... 25/pkg ... .. 2395368
REQUIRED APPARATUS
Clippers, large .. .......cv i 1o each............ 968-00 ‘
Cylinder, graduated, mixing, 25mL ................... 2 each .......... 20886-40
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NITROGEN, AMMONIA, continued

- OPTIONAL REAGENTS

Nitrogen Ammonia Standard Solution, 10mg/L as (NH3-N) .................. 500mL ...... .-
Nitrogen Ammonia Voluette Ampule, 30 mg/L as (NH3-N), 10mL ............. 16/pkg ........
Sodium Hydroxide Standard Solution, 1.ON ... .. ... ... ... ... ......... 100 mL MDB ...
Sodium Hydroxide Standard Solution, 5.0 N ............. ... i S9mL .........
Sodium Thiosulfate Standard Solution, O.I N .. ... ... o it i .. 100 mL MDB ...
Sulfide Inhibitor Reagent Powder Pillows . . ....... ... . ..o L 100/pkg ........
Sulfuric Acid, concentrated, ACS ... ... e e 500mE. ........
Sulfuric Acid Standard Solution, 1LON ... . i e 100 mL MDB ...
Water, demineralized . ... .. . . e ey )
OPTIONAL APPARATUS

Ampule Breaker Kit . .. ... i e each..........
Cylinder, graduated, potypropylene, 500 mL ........... e e each...........
Distillation Heater and Support Apparatus, [I5V ... ... ..o oL, each ..........
Distillation Heater and Support Apparatus, 230V . ... ... .. it each..........
Distillation Set, General PUrpose .. .. ..ottt ottt i, each..........
Filter Paper, folded, 12.5em ... ... . o i e 100 ...........
Flask, erlenmeyer, polypropylene, 500mL ................. .. ... . oL each.... .......
Flask, volumetric, Class A, 100mL ...... ... ... . i, each..........
Funnel, poly, G5 MMM ... ..ttt i i e i each...........
pHMeter, EC10,portable . ... .. .. .o i e each..........
Pipet Filler, safety bulb ... ..........ccoveiviieiivniinnaninannanan,. cach. ..., ..
Pipet, TenSette, 0.1to 1.0ml .. ... ... ... ... .. 0oL, e each..........
Pipet Tips, for 19700-01 TenSette Pipet ... ... .. ... ... .. .. . i e, 50/pkg ........
Pipet, volumetric, Class A, 2.0mL ... .. .. ... ... .. i i, each..,......,.
Pour~Thru Cell Assembly Kit .. ... ..o i i et e each..,......,
Thermometer, 2010 105 O L. .. it i i ittt nr ettt aearananntos each...........

For additional ordering information, see final section.
In the U.S.A. call 800-227-4224 to place an order.
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. 153-49
14791-10
1045-32
2450-26

21968-00
108149
2274400
22744-02
22653-00
1894-57
108249
1457442
1083-67
50050-00
14651-00
1970001
21856-96
14515-36
45215-00
1877-01
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TRADEMARKS OF HACH COMPANY

AccuGrow®
AccuVac®
AccuVer™
AccuVial™
Add-A-Test™
AgriTrak™
Aluver®
Amver™

APA 6000™
AguaChek™
AguaTrend®
BariVer®
BODTrak™
BoroTrace™
BoroVer®

C. Moore Green™
CA610™
CalVer®
ChromaVer®
ColorQuik®
CoolTrak®
CuVer®
Cyaniver®
Digesdah!®
Dithiver®

Dr. F. Fluent™
Dr. H. Tueau™
DR/Check™

EC 310™
FerroMo®
FerroVer®
FerroZine®
FilterTrak™ 660
Formula 2533™
Formula 2589™
Gelex®

H2O University™
HOQU™

Hach Logo®
Hach One®
Hach Oval®
Hach.com™
HachLink™

Hawkeye The Hach Guy™

HexaVer®
HgEx™
Hydraver®
ICE-PIC™
IncuTrol®

Just Add Water™
LeadTrak®
M-ColiBlue24®
ManVer®
MolyVer®
Mug-O-Meter®
NetSketcher™
NitraVer®
NitriVer®
NTrak®
OASIS™

On Site Analysis.
Resulis You Can TrustsM

OptiQuant™
OriFlow™

OxyVer™
PathoScreen™
PbEx®
PermaChem®
PhosVer®

Pocket Colorimeter™
Pocket Pal™

Pocket Turbidimeter™

Pond In Pillow™
PourRite®
PrepTab™
ProNetic™
Pump Colorimeter™
QuanTab®
Rapid Liquid ™
RapidSilver™
Ratio™

RoVer®
sension™
Simply Accuratesm
SINGLET™
SofChek™
SoilSYs™

SP 51g™
Spec\/TM
StablCal®
StannaVer®
SteriChak™
Stillver®
Sulfaver®
Surface Scatter®
Tanniver®
TenSette®
Test'N Tube™
TestYES!ISM
TitraStir®
TitraVer®
ToxTrak ™
Univer®
VIScreen™
Voluette®
WasteAway ™
ZincoVer®
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CERTIFICATION

Product Safety:

EMI Immunity:

Hach Company certifies this instrument was tested thoroughly,
inspected and found to meet its published specifications when 1t
was shipped from the factory.

The sensiOH™4 Laboratory pH/ISE Meter has been tested and is
certified as indicated to the following instrumentation standards:

External Power Supplies Only:
115 VAC Supply: UL listed and CSA certified or
230 VAC Supply: CE marked per 73/23/EEC, VDE listed

Instrument tested with external 230V, 50 Hz power supply.

Per 89/336/EEC EMC: EN 61326:1998 (Electrical Equipment
for measurement, control, and laboratory use— EMC
requirements) Supporting test records by Hach Company,
certified compliance by Hach Company.

Standards include:
IEC 10060-4-2: 1995 (EN 61000-4-2:1995) Electro-Static
Discharge Immunity (Criteria B)

IEC 1000-4-3: 1995 (EN 61000-4-3:1996) Radiated RF
Electro-Magnetic Fields (Criteria B)

IEC 1000-4-4: 1995 (EN 61000-4-4:1995) Electrical Fast
Transients/Burst (Criteria B)

[EC 1000-4-5: 1995 (EN 61000-4-5:1995) Surge (Criteria B)

IEC 1000-4-6: 1996 (EN 61000-4-6:1996) Conducted
Disturbance Induced by RF Fields (Criteria A)

IEC 1000-4-11: 1994 (EN 61000-4-11:1994) Voltage Dips,
Interruptions and Variations {Criteria B)

ENV 50204:1996 Radiated Electro-Magnetic Field from
Digital Telephones (Criteria B)



CERTIFICATION, continued

Emissions: !
Instrument tested with external 230V, 50 Hz power supply.

Per 89/336/EEC EMC: EN 61326:1998 (Electrical Equipment
for measurement, control, and laboratory use— EMC
requirements). Class B emission limits. Supporting test records
by Hewlett Packard Hardware Test Center, Ft. Collins, CO
(A2LA #0905-01), certified compliance by Hach Company.

Standards include: ‘
EN 61000-3-2 Harmonic Disturbances Caused by
Electrical Equipment

EN 61000-3-3 Voltage Fluctuations (Flicker) Disturbances
Caused by Electrical Equipment

Additional Standards include:
EN 55011 (CISPR 11) Emissions, Class B Limits

Additional Emissions Standard/s include:

CANADIAN INTERFERENCE-CAUSING EQUIPMENT b
REGULATION, IECS-003: Class A emission limits.

Supporting test records by Hewlett Packard Hardware Test

Center, Ft. Collins, CO (AZLA #0905-01), certified compliance

by Hach Company.

This Class A digital apparatus meets all requirements of the
Canadian Interference-Causing Equipment Regulations.

Cet appareil numeérique de la classe A respecte toutes les
exigences du Réglement sur le matériel brouilleur du Canada.

FCC PART 15, Class “A” Limits:
Supporting test records by Hewlett Packard Hardware Test
Center, Ft. Collins, CO (A2LA #0905-01), certified compliance
by Hach Company.

This device complies with Part 15 of the FCC Rales. Operation is
subject to the following two conditions:



CERTIFICATION, continued

(1) This device may not cause harmful interference, and (2) this
device must accept any interference received, including
interference that may cause undesired operation.

Changes or modifications to this unit not expressly approved by
the party responsible for compliance could void the user's
authority to operate the equipment.

This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to Part 15 of the FCC
Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a
commercial environment. This equipment generaies, uses, and
can radiate radio frequency energy and, if not installed and used
in accordance with the instruction manual, may cause harmful
interference to radio communications, Operation of this
_equipment in a residential area is likely to cause harmful
interference, in which case the user will be required to correct the
interference at his own expense. The following techniques of
reducing the interference problems are applied easily.

1. Disconnect the external power supply from sensiOn4
Laboratory pH meter to verify that the meter is not the source
of interference. '

2. Move the meter away from the device receiving
the interference.

3. Reposition the receiving antenna for the device receiving
the interference.

4. Try combinations of the above.






SAFETY PRECAUTIONS

Please read this entire manual before unpacking, setting up, or
operating this instrument, Pay particular attention to all danger
and caution statements. Failure to do so could result in serious
injury to the operator or damage to the equipment.

To ensure the protection provided by this equipment is not
impaired, do not use or install this equipment in any manner
other than that which is specified in this manual.

Use of Hazard Information
If multiple hazards exist, this manual will use the signal word
(Danger, Caution, Note) corresponding to the greatest hazard,

DANGER
Indicates a potentially or imminently hazardous situation which,
if not avoided, could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in minor
or moderate injury.

NOTE
Information that requires special emphasis.

Precautionary Labels
Read all labels and tags attached to the instrument. Personal
injury or damage to the instrument could occur if not observed.

& This symbol, if noted on the instrument, references the
instruction manual for operational and/or safety information.
& Section 2.2 on page 21
A& Section 2.3 on page 21
A Section 2.4 on page 23
A Section 5.1 on page 45
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SPECIFICATIONS

Specification subject to change without notice.

pH mode
Range -2.00 to 19.99
Resolution 0.001/0.01/0.1 (selectable)
Slope range 45 to 65 mV/decade at 25 °C
~ ISE mode
Range 0.000 to 19900
Resolution Auto-ranging
Millivolt mode
Range -2000 to 2000 mV
Resolution 0.1 mV
Accuracy +0.2 mV or +£0.05% of reading,

whichever is greater

Temperature mode

Range -10.0 to 110 °C (can also display °F)
Resolution 0.1°C
Accuracy £0.3 °C from 0-70 °C

£1.0 °C from 70-110 °C
Display: Custom LCD

Inputs: 2 BNC; two 5-pin Hach pH/temperature or Hach
temperature probe; 2 pin-tip; (one combination input type for
each of the two channels or two half-cells per channel).

Outputs: Two-way RS232

Power Requirements: 6—9 VDC provided by 120 V 50/60 Hz or
230V, 50 Hz external power supply or a customer-provided
supply with 50 mA output, 5.5-mm power plug with a 2.5 mm
center post opening.

Installation Category: Il (for external power supplies)
Input Impedance: >1012 ohms
Instrument Drift: <40 pv/°C

Input Bias Current: <=1 picoamp at 25 °C; <24 picoamp over
full range

11



SPECIFICATIONS, continued

Environmental Requirements: 0 to 50 °C at 85%

-
non-condensing relative humidity. Enclosure is water resistant,
chemical resistant, dust proof.
Dimensions: 25.4 x 15 x 8.37 (10.15x6x3.351n.)
S|

o
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OPERATION

DANGER
Handling chemical samples, standards, and reagents can be dangerous. Review the necessary
Material Safety Data Sheets and become familiar with all safety procedures before handling
any chemicals.

DANGER
La manipulation des échantillons chimiques, étalons et réactifs peut étre dangereuse. Lire les Fiches
de Données de Sécurité des Produits (FDSP) et se familiariser avec toutes les procédures de sécurité
avant de manipuler tous les produits chimiques.

PELIGRO
La manipulacion de muestras quimicas, estindares y reactivos puede ser peligrosa. Revise las fichas
de seguridad de materiales y familiaricese con los procedimientos de seguridad antes de manipular
productos quimicos.

GEFAHR
Das Arbeiten mit chemischen Proben, Standards und Reagenzien ist mit Gefahren verbunden.
Es wird dem Benutzer dieser Produkte empfohlen, sich vor der Arbeit mit sicheren Verfahrensweisen
und dem richtigen Gebrauch der Chemikalien vertraut zu machen und alle entsprechenden
Materialsicherheitsdatenbliitter aufmerksam zu lesen.

PERIGO

A manipula¢io de amostras, padries e reagentes quimicos pode ser perigosa. Reveja a folha dos
dados de seguranca do material e familiarize-se com todos ¢s procedimentos de seguranca antes
de manipular quaisquer produtos quimicos.

13
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SECTION 1

INTRODUCTION

Hach provides pH and ISE meters for applications from pH
measurements to accurate lon Selective Electrode work. This
manual describes the operation and use of the Hach sensiOHT™4
Portable pH/ISE/mV/Temperature Meter (see Figure I).

This meter features a custom digital LCD display which
simultaneously displays temperature and measurement results.
This meter has all the features of a simple pH/ISE meter plus:
* two measurement channels

* a millivolt mode

* standard additions program

* automatic buffer recognition when in the pH mode

* pH averaging

* calibration review

* datalogging

* bj-directional RS232 communication for printing results to a
computer or printer, or controlling the meter from a PC.

The meter is designed to be maintenance-free. If the meter gets
dirty, wipe the surface with a damp cloth. Use a cotton-tipped
applicator to clean or dry the connectors if they get wet.

1.1 Unpacking the Instrument

Remove the instrument and accessories from the shipping
container and inspect each item for any damage that may have
occurred during shipping. Verify that all items listed on the
packing slip are included. If any items are missing or damaged,
contact Hach Customer Service, Loveland, Colorado for
instructions. Hach’s toll free phone number for customers within
the United States is 800-227-4224. For customers outside the
United States, contact the Hach office or distributor serving you.

1.2 Standard Accessories

* AC to DC wall adapter
* Instrument Manual

* Include electrode and related accessories (covered in the
electrode manual).

15



SECTION 1, continued

1.3 Keypad Description ~—r
Figure [ illustrates the meter’s keypad. The description and
function of each key are given in Table 1.

Figure 1 Hach sension4 Meter
K/:’i \\\
Guaciy sension4
pHASE mere:

Wy

READ

exit anter

store

sid adin

00600
900006
00000




SECTION 1, continued

Table 1 Keys and Description

Key

Description

Exit/Power On-Off

Turns the instrument on; turns it off from a Reading mode.

Acts as a NO or Cancel key when the question mark icon is flashing.
in Setup mode, backs up one step toward the Reading mode.
Performs the following and returns {o the most recent Reading mode:

= Exits the Store or Recall mode
= Aborts a calibration
« Exits a calibration review

Arrow Keys Scrolls between options in Setup mode.
Scrolls through data points in Store and Recall modes.
Scrolls between the option to print or erase one data point and all data points.
Changes the default temperature when a temperature probe is not in use.

READ/ENTER Accepts numerical input.

Key Acts as a "YES" answer when the question mark is flashing.
Allows user to edit a setup when the setup number is flashing.
Accepts the current Setup option when that option is flashing.
Initiates a new measurement when the meter has stabilized in the Display Lock
Enabied mode.

Recall Key Recalls stored sample data (from Reading mode only).

Store Key Stores the current (displayed) measurement (from Reading mode oniy).

Erase Key Erases recalled data points. .

ISE/mV Key Toggles between ISE concentration value and mV in Reading, Calibration, and Cal
Review modes.

pH/mV Key Toggles between pH value and mV value in Reading, Calibration, and Cai
Review modes.

Std Addn Moves meter info program to use for standard additions.

Print Key Sends current or recalled data to a printer or a computer via the R5232 port.

Channel Toggles between channel 1 and 2. Will not toggle in Calibration, Cal Review, and
Recall modes, _

Time Key In Reading mode, altows user to view the current time and date. In Recall Data
mode, it toggles between the time and date of the stored measurement.

Cal Key Enters Calibration mode {from Reading mode onty)

Review Key Enters Caiibration Review mode (from Reading mode onty)

Setup/CE Key Enters Setup mode (from Reading mode only) or ciears a numeric entry when the

keypad icon is displayed.
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SECTION 1, continu

ed

1.4 Display Fields and Icons

Figure 2

NN

The display has two screens. The upper screen displays
measurements or standard values, operation mode, slope,
sample/default temperature, pH or mV units, error codes, and
indicates if the meter reading is stable. The lower screen displays
keys that are active.

Figure 2 shows the icons and screens displayed by the meter and
Table 2 describes each element. All icons on the display will be
displayed if the power key is held down for several seconds.
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SECTION 1, continued

Table 2 Main Display Elements

Item No. | Description

1 indicates meter is in Standard Addition mode.

2 (Cal Indicates meter is in Calibration Review mode.

Review)

3 Used with ? to ask if user wants to store calibration, standard value, or sample vaiue

4 Indicates the meter is measuring/reviewing a sample (sample # is displayed to the right).

5 Indicates data is being sent to a printer/computer.

6 Indicates recalied data that is currently displayed is being erased.

7 indicates meter is in Setup mode.

8 indicates all data points are being printed or erased.

9 Numerical field that displays Setup, Sample. and Standard numbers when those words are
displayed with the number. If Standard and 1 are displayed, the meter is measuring
Standard 1.

10 Flashing ? and CAL indicate calibration is necessary. Also a prompt to press the ENTER or
EXIT key.

11 Indicates the meter is measuring/reviewing a standard (standard # is displayed above).

(12 Numerical fieid that displays the values of standards and samples, slope, pH or mV.

13 indicates measurement units (pH, mV, mg/t, pg/L, ppm, ppb, M). _

14 When Default is displayed, the meter is using the default temperature value to calcutate the
temperature correction for the pH value.

15 Temperature units (choice of °C or °F).

16 indicates value displayed in small numerical field (item 20) is in millivolts.

17 indicates channel 2 is in use.

18 indicates an inactive key has been pressed and that function is not allowed.

19 Indicates ENTER key is active.

20 Numerical field that displays temperature value, -

21 Indicates arrow keys are active.

22 Indicates the date is being set or displayed.

23 Indicates EXIT key is active.

24 Faulty prabe connection or incorrect probe attached. Usually displayed with an error code.

25 Indicates numeric part of the keys is active.

26 Tindicates channel 1 is in use.

27 NA

28 Display Lock icon. Indicates reading is locked after stability is achieved.

29 In setup mode, indicates whether Display Lock setting is On or Off.

30 Indicates a meter function problem.

19




SECTION 1, continued

Table 2 Main Display Elements (Continued)

Item No. | Description

31 Indicates the displayed number is the electrode slope.

32 Indicates Time is being set or displayed.

33 When on or flashing, Stabilizing... indicates signal from sample is not yet stable. When it
disappears, the reading is stabie.

34 Indicates meter is in recall mode and the data displayed is stored data.

35 (CAL) | indicates meter is in Calibration mode. If the ? is flashing, calibration is necessary.

1.5 Audible Signals

The meter will beep under certain conditions:

a non-functional key press is made (one beep)

when display lock is enabled and measurement stability is
reached during reading mode (three beeps)

any time measurement stability is reached during calibration
mode, regardless of the Display Lock setting

to signal an error condition {two beeps)

if the number entry and a press of the ENTER key causes two
beeps, the meter will automatically return to the beginning of
number entry.

20
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SECTION 2 INSTRUMENT SETUP

2.1 Instrument Description .
This sensEON™4 Laboratory pH/ISE/mV meter is designed fo
laboratory use and operates on 115/230 VAC power. Two
channels are available for electrode connection.

The meter measures from -2.0 to 19.99 pH units and the sample
ternperature. Displayed pH values are temperature corrected
using the measured sample temperature or a default temperature
setting. To display mV and pH values, press the pH/mV key to
toggle between the units.

In the ISE mode, the meter measures from 0 to 19900 with the
highest resolution as ten thousandths (0.0001}. To display mV
and concentration values, press the ISE/mV key to toggle between
the units.

2.2 & Power Connections
A 115 or 230 AC to DC converter is required to power the meter.
Plug the power jack of the adapter into the meter power connector
(see Figure 3). Then plug the adapter mto the wall. '

2.3 A pH/ISE and Temperature Probe Connections

2.3.1 pH/ISE Probe Connections
Electrodes may be simultaneously attached to the 5-pin and BNC
connectors of the same channe! as long as they are not in contact
with the same solution. To select either of the connectors for
measurement, go to Setup 1 and choose one.

Five-pin Connectors

Attach pH electrodes with 5-pin connectors to the meter input by
lining the pins up with the holes in the meter port (see Figure 3).
Push towards the instrument.

BNC Connectors

For pH or ISE probes with BNC connectors, slide the connector
into the input. Push towards the instrument and turn the metal
sleeve clockwise to lock into position. Do not use a pH probe
with temperature sensor to measure temperature while using an
ISE probe.

21



SECTION 2, continued

Pin-type Connectors ~—”
When using half-cells, connect reference electrodes with pin tip
connectors by pushing the connector straight into the center

reference input.

Note: If using a combination electrode with a BNC or 5-pin connector,
the reference pin-tip jack is not used.

Figure 3 sensiON4 Power, RS232, and Probe Connections

' 5-Pin
Reference : / Connector
Electrode ‘ -

Connector /L

_

"®)

s

/

st _/ / \
Connector RS232 - Power

9-Pin Connector
Connector

2.3.2 Temperature Probe Connection
Hach pH electrodes with the 5-pin connector have the
temperature sensing unit included in the electrode probe and
require only the 5-pin connector. If using a pH electrode with
BNC connector, connect the Hach Temperature Probe
(Cat. No. 51980-00) to the 5-pin connector on the meter
(see Figure 3). The user can also measure the temperature
manually and enter the value as the default temperature on the
meter (see Section 2.6 on page 23). Do not use a pH probe with
temperature sensor to measure temperature while using an -
ISE probe.
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SECTION 2, continued

24 & Printer and Computer Connections
The meter can send data to a computer or printer via the 9-pin
serial port on the meter (see Figure 3). The printer cable and
computer cable are different. The printer cable is a 9-pin to
25-pin cable and the cormputer cable is a 9-pin to 9-pin cable. Be
sure to use the correct cable.

The meter can print to serial printers without an adapter. For
parallel printers, a converter and cable adapter are required. The
Citizen PN60 printer (Cat. No, 26687-00) requires a special
Citizen adapter (supplied with the printer). Pressing the PRINT
key will send the currently displayed data to the printer or the
user can enable the autoprint function (see 3.7./0 on page 30).
The data may be either a current measurement or recalled data.

To communicate with a computer, connect the 9-pin serial port on
the meter to a 9-pin serial port of the computer using a 9-pin to
9-pin cable. Pressing the PRINT key will send the currently
displayed data to the computer. The data may be either a current
measurement or recalled data. To send commands from a
computer, see the Table 6 on page 51.

2.5 Turning the Meter On
After plugging the correct power adapter into the wall, turn the
instrument on using the VO/EXIT key (located on the upper left
side of the keypad). Press the key once to power the instrument
up. The display will show the software version number, then
move to the Reading mode.

2.6 Temperature Measurement
The meter displays temperature in the range of -10.0 to +110 °C
simultaneously with sample results. If a temperature probe is
properly connected, actual temperature measurements are
displayed in the temperature/mV field.

The meter requires a temperature to calculate temperature-
corrected pH readings. The meter uses temperature data from one
of three sources:

*  The temperature sensor in the sample
* The factory default setting (20 °C)

* A user-entered default setting
23



SECTION 2, continued

If a temperature probe is connected properly, the meter will A
display the current sample temperature and will not allow the
temperature to be manually set.

To manually set the temperature

When a temperature probe is not used to supply the temperature
for pH temperature compensation, the default temperature

(20 °C) will be used. In either case, Defanlt will be displayed
above the temperature.

To change the default temperature, first put the meter in Reading
or Calibration mode. Press the arrow keys to increase or decrease
the displayed default temperature value to the desired
temperature. The value adjusts in 0.1 °C (0.1 to 0.2 °F)
increments. To scroll rapidly, hold the arrow key down.

Note: Acceptable temperatures range from -10 to 110 °C.

To change the units of temperature measurement, see Section
3.1.3 on page 26.

2.7 Millivolt Measurements Nart?
The meter can be used to measure absolute millivolts {mV). To
display a current millivolt reading, press the pH/mV or ISE/mV key.
The mV value is displayed with mV 1in the units field. Press the
key again to return to pH or ISE measurement units.

Absolute millivolts are displayed with 0.1 mV resolution in the
range of -2000.0 to +2000.0. The millivolt mode is useful when
measuring oxidation-reduction potential, performing
potentiometric titrations, or preparing calibration curves. Detailed
instructions for any Hach electrode are given in the electrode
instruction manual. Titration instructions are included in the Hach
ORP Electrode Instruction Manual, or in standard analytical
chemistry texts.
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SECTION 3

INSTRUMENT OPERATION

3.1 Setup Menu

The sensi@™4 Laboratory pH/ISE meter has a setup menu for
each channel which allows the analyst to choose options for
connector choice, display lock, temperature units, display
resolution, automatic buffer recognition, time, date and others
(see Table 3). Each channel can have separate setup options
except date and thme.

To access the Setup menu, press the SETUP key. The arrow icons
will be displayed, indicating that additional options are available
within the menu. Press the up or down arrow key to scroll to the
desired option, then press ENTER. To exit the setup menus, press
EXIT until the meter returns to Reading mode.

When using the Setup menu, the screen will display a number in
the upper right numerical field, indicating which option is being
changed. 7able 3 describes these options.

Table 3 sens/iON4 Sefup Options

N?J?'rt:l;zr Setup Description

1 Use BNC or 5-pin connector
2 Display lock {On or Off)

3 Temperature units {°C or °F)
4 pH measurement resolution (0.0, 0.00, or (.000)
5 Buffer auto recognition (6.86 or 7.00)
6 Stability criteria '
7 Time of day (24-hour clock)
B Date {mm/dd)
9 Year (4. digits)
10 Print interval settings

3.1.1 Choosing the Probe Connector

This setup ensures the potential from the appropriate electrode is
detected by the meter. Do not use both a pH electrode and an ISE
electrode from the same channel in the same solution. Both can
be connected if they are 10 separate solutions, but only the
electrode on the selected connector (BNC or 5-pin) will be active.
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SECTION 3, continued

From the reading mode, press SETUP.

The Setup icon and the number 1 (flashing) will be displayed.
Change the connector choice by pressing ENTER; this toggles
the selection between BNC and 5 pin,

When the desired option is selected, press EXIT to return to
the reading mode.

3.1.2 Turning Display Lock Off and On ,
Setup 2 is the Display Lock option. This feature stops
measurement reading fluctuation on the display once a stable
reading is reached. The default setting is Off.

‘When this feature is not used, the measurement value may
continue to fluctuate.

1.
2.

From the reading mode, press SETUP.

The Setup icon and the number 1 (flashing) will be displayed.
Press the up arrow once so the Setup number is 2.

Change the Display Lock status by pressing ENTER,; this
toggles the Display Lock between off and on. When the
Display Lock is disabled, the Display Lock icon and Off are
displayed. When this feature is enabled, the Display Lock
icon is displayed when the stabilization criteria are met.

When the desired option is selected, press EXIT to return to
the reading mode.

3.1.3 Selecting Temperature Units

1.

2.

From the reading mode, press SETUP.

The Setup icon and the number 1 (flashing) will be displayed.
Press the up arrow twice so the Setup number 1s 3.

Change the temperature unit by pressing ENTER; this key
toggles the temperature units between °C and °F. The default
is °C.

When the desired option is selected, press EXIT to return to
the reading mode.
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SECTION 3, continued

3.1.4 Selecting Measurement Resolution ,
The meter can display pH measurement values to tenths (0.0),
hundredths (0.00) or thousandths (0.000). The default is
hundredths. The choice of resolution affects the stability criteria.

1. From the reading mode, press SETUP.

2. The Setup icon and the number 1 (flashing) will be displayed.
Press the up arrow until the Setup number is 4.

3. Change the resolution by pressing ENTER; this toggles
between the three resolution options.

4. When the desired option 1s selected, press EXIT to return to
the reading mode.

3.1.5 Selecting Auto Buffer Recognition
The sensiOn4 Meter is designed to auto-recognize and calibrate
on 1.68, 4.01, 6.86 or 7.00, 10.01, and 12.45 pH buffers.

The only selection option for pH buffer auto recognition is
choosing 6.86 or 7.00. The default is pH 7.00. To change
this option:

1. From the reading mode, press SETUP,

2. The Setup icon and the number 1 (flashing) will be displayed.
Press the up arrow until the Setup number is 5.

3. Change the buffer value by pressing ENTER; this toggles the
between the choices 6.86 and 7.00.

4. When the desired option is selected, press EXIT to return to
the reading mode.

3.1.6 Selecting Stability Criteria
The meter is designed to recognize a stable 1SE reading based on
the rate of drift in mV/min {criteria are autornatically selected for
pH measurement based on resolution). If the electrode voltage is
drifting slower than the chosen mV stability criteria, the display
will show a stabilized reading. If the electrode voltage is drifting
faster than the chosen mV stability criteria, the display will
continue to display Stabilizing... and measurement values
will fluctuate.
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SECTION 3, continued

3.1.7 Setting the Time

The default stability drift rate is 0.500 mV/min. Lower stability N
criteria (i.e., 0.300 mV/min} will require longer stabilization

times, but the measurement will be more precise. Higher stability

criteria will require shorter stabilization times, but measurements

may be less precise.

To change this option:
1. From the reading mode, press SETUP.

2. The Setap icon and the number 1 (flashing) will be displayed.
Press the up arrow until the Setup number is 6.

3. Change the stability criteria by pressing ENTER. The display
- willshow . The numbered keypad will become active.

4. Enter the desired mV value using the keypad. Press ENTER
when entry is complete.

5. If a number entry error occurs, start over by pressing
SETUP/CE.

6. When the desired value has been accepted, press EXIT to il

return to the Reading mode.

1. From the reading mode, press SETUP.

2. The Setup icon and the number 1 (flashing) will be displayed.
Press the up arrow until the Setup number is 7.

3. . Change the time by pressing ENTER. The main display will
change to _ : _, with the left place holder flashing. The
numerical keypad will become active.

4. Press the desired number key for the left most digit. The
meter uses a 24-hour military clock (12 a.m. = 00:00; 1 p.m.
= 13:00). All four digit places must have a number. If the
left-most digit(s) is not necessary, use zero for the value
(1.e., 08:15 for §:15 a.m. or 00:30 for 12:30 a.m.).

3 e
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SECTION 3, continued

S.

Once a number key is pressed, the next digit place holder will
flash. Continue to enter the desired numbers until all four
places have a value. Press ENTER.

If a number entry error occurs, start over by pressing
SETUP/CE.

When the desired value has been accepted, press EXIT to
return to the Reading mode.

3.1.8 Setting the Month and Day

L

2.

From the reading mode, press SETUP.

The Setup icon and the number 1 (flashing) will be displayed.
Press the up arrow until the Setup number is 8. The display
will show Date and a date near the bottom of the display.

Change the date by pressing ENTER The numeric display will
change to __/ _, with the left place holder flashing. The date
format has two places for the month on the left side of the

slash and two places for the day of the month on the right side

of the slash.

The numerical keypad will become active. Press the desired
number key for the left most digit. Al four digit places must
have a number. If the left-most digit is not necessary, use zero
for the value (i.e., 02/06 1s February 6).

Once a number key is pressed, the next digit place holder will
flash. Continue to enter the desired numbers until all four
places have a value. Press ENTER.

If an number entry error occurs, start over by pressing
SETUP/CE.

When the desired value has been accepted, press EXIT to
return to the Reading mode.
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SECTION 3, continued

3.1.9 Setting the Year

From the reading mode, press SETUP.

The Setup icon and the number 1 (flashing) will be displayed.
Press the up arrow until the Setup number is 9. The display
will show Date and a year in the main display.

Change the year by pressing ENTER. The main display will
change to ___ _, with the left place holder flashing. The
numerical keypad will become active.

Press the desired number key for the left most digit. Once a
number key is pressed, the next digit place holder will flash.
Continue to enter the desired numbers until all four places
have a value. Press ENTER to accept the value.

If 2 number entry error occurs, start over by pressing
SETUPICE.

When the desired value has been accepted, press EXIT to

return to the Reading mode. Nt

3.1.10 Setting the Print Interval
The default for this option is Off. To transfer data when this
option 1s disabled, press the PRINT key. When this option is
enabled, the meter will automatically send data at the selected
interval to a computer or printer via the RS232 port.

1.

2.

From the reading mode, press SETUP.

The Setup icon and the number 1 (flashing) will be displayed.
Press the up arrow until the Setup number is 10. The dispiay
will show the current setting.

To change the print interval, press ENTER.

Use the arrow keys to scroll through the options:
off

30 sec

@:01 min (1 minute), 0:05 min., ¢:20 min.

1:00 hr, 2:00 hr, 6:00 hr

Press ENTER to select the desired option. Press EXIT to leave
the setup.
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SECTION 3, continued

3.2 Calibrating the Meter
The sensiOn4 Meter is designed to auto-recognize and calibrate
on 1.68, 4.01, 6.86 or 7.00, 10.00, and 12.45 pH buffers.
Calibrating with buffers that have pH values other than these
requires a modified procedure. Each channel requires
independent calibration.

Hach recommends a daily two-point calibration using buffers that
bracket the sample pH. This will verify the electrode is working
properly and allow the slope value to be stored.

3.2.1 Performing a Calibration Using pH 1.68, 4,.6.86, 7,10, and 12.45 Buffers

1. Select the desired channel. 1f using a probe without a
temperature sensor, see Sections 2.3.2 on page 22 and 2.6 on
page 23 for information about obtaining and using a
default temperature.

2. Prepare pH buffers that bracket the sample pH according to
the electrode instruction manual. the meter can be calibrated
with two to five autorecognized buffers. ‘

Note: Use a 6.86 or 7.0 pH buffer for the mid-range buffer, To view or
change the setting for the mid-range buffer see Section 3.1.5.

'Note: The pH values for the buffers are given for 25 °C. If the sample
temperature is not 25 °C, the pH values displayed for the buffers will
reflect the correct pH value for the sample temperature.

3. Press VO/EXIT to turn the instrument on. Select the desired
channel. If necessary, press the PHImV key to get into the pH
reading mode (pH will be displayed).

4. From the pH reading mode, press CAL. CAL and ? will
appear in the upper display area, along with Standard and 1.

5. Place the pH electrode in one of the buffers.

6. Press READ/ENTER. The temperature and pH values will be
updated until a stable reading is reached.

Note: If the meter is measuring in pH mode, it automatically moves to the
next calibration step when stabilization is reached (indicated by
three beeps). If measuring in mV mode, the three beeps will still
sound when the stabilization occurs, but you must press ENTER lo
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SECTION 3, continued

10.

11.

12.

accepl the reading. This lets the operafor control the acceptance
point of the buffer,

When the reading has been accepted, the standard number
will change to 2.

Remove the probe from the first buffer and rinse with
deionized water. Place the probe in the second buffer.

Press READ/ENTER. The temperature and pH values will be
updated until a stable reading is reached.

When the reading has been accepted, the standard number
will change to 3.

‘Repeat steps & and 9 for the third, fourth, or fifth buffer or

press EXIT. The slope value and the Store and ? icons will
appear. Verify the slope value is within the ranges specified in
the electrode manual.

To save the calibration and return to the reading mode, press
ENTER. To exit the calibration without saving it and return to
the reading mode, press EXIT.

3.2.2 Calibrating With Other Buffers

1.

Select the desired channel. If using a probe without a
temperature sensor, see Sections 2.3.2 on page 22 and 2.6 on
page 23 for information about obtaining and using a

default temperature.

Prepare two pH buffers that bracket the sample according to
the electrode mstruction manual.

Turn the instrument on. Select the desired channel. If
necessary, press the PH/mV key to get into the pH reading
mode (pH will be displayed).

From the reading mode, press CAL. Functional keys will
appear in the lower left part of the display. CAL and ? wil}
appear in the upper display area, along with Standard and 1.
The numeric keypad will become active.
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10,

11

12.

13.

Place the pH electrode in a buffer (starting with the lowest pH
makes it easy to keep track).

Enter the pH value of the buffer using the number keys and
press ENTER. A flashing underscore (_ ) indicates where the
next number will be placed. It is not necessary that all four
places have a number entered in them.

The temperature and pH value will be updated until a stable
reading is reached.

When the reading has stabilized, the standard number will
change to 2. If measuring in the mV mode, press ENTER
to continue.

Rinse the electrode and place it in the next buffer.

Enter the pH value of the buffer using the number keys as
described above. Press ENTER.

When the reading has stabilized, the standard number will
change to 3. Repeat steps 9-10 for other calibration buffers.

Press EXIT. The slope value and the Store and ? icons will
appear. Verify the slope value is within the ranges specified in
the electrode manual.

To save the calibration and return to the reading mode, press
ENTER. To exit the calibration without saving it and return to
the reading mode, press EXIT.

3.2.3 One-Point Calibration
The one-point calibration is used to adjust the calibration offset
and cannot be done unless a prior calibration using at least two
points is being used for measurements.

1.

From the reading mode, press CAL. Cal, 1, ?, and Standard
will be displayed.

Place the electrode in a pH calibration buffer.

Press READ/ENTER. The temperature and pH values will be
continuously updated until a stable reading is reached.
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SECTION 3, continued

4,

3.3 ISE Calibration

When the reading has stabilized, the standard number will -’
change to 2.

Press EXIT. The adjusted offset value, the slope, and the Store
and ? icons will appear. Verify the offset value (isopotential
point} is within the range specified in the electrode manual.

To save the adjusted calibration and return to the reading
mode, press ENTER. To exit the calibration without saving it
and return to the reading mode, press EXIT.

Calculation for ISE values does not require temperature
compensation, so a temperature probe is not necessary for ISE
testing. However, a temperature probe will still function properly
and display the correct sample temperature. Use the 5-pin
temperature probe available from Hach, Cat No. 51980-00.

1.

Prepare standards according to the electrode instruction
manual or the instructions for the standard. Use two to five
standards for caltbration. Pour 25 mL of each standard into a

50-mL beaker. bl

Turn the instrument on. Select the desired channel and the
BNC connector (Setup 1). If necessary, press the ISE/mV key
to get into the ISE reading mode (the last concentration units
entered will be displayed).

Press CAL. Functional keys will appear in the lower left part
of the display. CAL, ?, and flashing units will appear.

To change the units, use the arrow keys to scroll to the
desired choice (g/L, mg/L, pg/L, ppm, ppb, M). Press ENTER.

Add ionic strength adjustor to 25 mL of the least
concentrated standard.

Standard, and 1 will appear in the upper display. 1f the meter
has been calibrated, the last value for standard 1 will appear.
The numeric keypad will become active.

Place the ISE electrode in the standard with the lowest value.
While measuring, stir the solution slowly and steadily. R
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SECTION 3, continued

To enter or change the standard’s concentration value, use the
number keys, then press ENTER A flashing underscore ()
indicates where the next number will be placed. It is not
necessary that all four places have a number entered in them.

To retain the standard concentration value, just press ENTER.

Note: Once a new value is entered, the meter will assume the calibration

9.

values have changed and will no longer display values for other
standards from the previous calibrafion.

The concentration value selected will be displayed until a
stable reading is reached. mV values may be observed during
calibration by pressing the ISE/mV key.

Note: If the meter is measuring in ISE mode, it automatically moves to

10.

11,

12.

13.

14.

15.

16.

the next calibration step when stabifization is reached (indicated by
three beeps). If measuring in mV mode, the three beeps will still
sound when the stabilization occurs, but you must press ENTER fo
accept the reading. This lets the operator controf the acceptance
point of the standard.

When the reading has stabilized, the standard number will
change to 2. The previous value for standard 2 will be
displayed if a new value for Standard 1 has not been entered.

Add ISA to 25 mL of the standard with the next highest
concentration.

Rinse the electrode and place it in the standard With the next
highest concentration. While measuring, stir the solution
slowly and steadily.

Enter or change the standard’s concentration value using the
number keys as described above. Press ENTER.

To retain the standard concentration value, just press ENTER.

When the reading has stabilized, the standard number will
change to 3. Repeat steps 10—12 for each standard. The meter
wil] accept up to seven ISE calibration points and five pH
calibration points.

After the last standard 1s measured, press EXIT. The Store and

? icons will appear.
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SECTION 3, continued

17. To save the calibration and return to the reading mode, press
ENTER. To exit the calibration without saving it and return to
the reading mode, press EXIT.

18. After the calibration is stored, the meter is immediately ready
to begin measuring samples. See Section 3.6 on page 38.

3.4 Reviewing Calibrations

pH calibrations result in a linear calibration curve, so only one
slope value and its correlation coefficient (%) are displayed i Cal
Review mode. ISE calibration result in a linear, piecewise
calibration for each pair of standards (see Figure 4). Therefore,
the meter will display a slope for each “calibration” between each
pair of standards. The first slope displayed is for Standards 1 and
2. The second slope displayed is for standards 2 and 3, and so
forth. Use the arrow keys to scroll to these values.

The mV values for the standards can be viewed by pressing the
ISE/mV or pH/mV key. This toggles between concentration and
mV values.

Figure 4 pH and ISE Calibration Curves
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SECTION 3, continued

Select the desired channel. From the pH or ISE reading
mode, press the REVIEW key. To review the pH calibration, be
sure the meter 1s in pH mode. To review the ISE calibration,
be sure the meter is in ISE reading mode. View mV values by
pressing the pH/mV or ISE/mV key.

The meter will display the time the calibration was stored.
Press the up arrow key once.

The display will show the standard number, standard
concentration and temperature. Press the up arrow once.

The meter will continue to scroll through the standard
information with each press of the up arrow key. When all the
standards have been displayed, press the up arrow key again.

For pH calibrations, The meter will display the slope and
offset of the calibration curve. Press the up arrow again to see
the % value for the curve. Skip to step & if reviewing a

pH calibration.

For ISE calibrations, the meter will display the slope value of
the curve between standards 1 and 2. Press the up arrow once.

The meter will display the slope value for the curve between
standards 2 and 3.

Each press of the up arrow will display the remaining slope
values until all the slope values have been displayed.

To exit Cal Review mode, press EXIT. To review any standard
or slope information again, press the down arrow.

37



SECTION 3, continued

3.5 Measuring Sample pH

See instructions in the electrode manual for more information and
specific steps for using the electrode.

1.

Place the electrode in the sample. Press READ/ENTER
Stabilizing... will be displayed, along with the sample
temperature and the pH or mV reading. These values may
fluctuate until the system is stable.

When the reading is stable, Stabilizing... will disappear. If the
Display Lock is enabled, the display will “lock in” on the pH
or mV and sample temperature. If the Display Lock is off,
Stabilizing... will still disappear, but the display will show the
current reading and temperature and the values may fluctuate.

Record or store the pH or mV value. See SECT/ON 4 on
page 4/ to store or recall data.

Remove the electrode from the sample, rinse with deionized
water and place the electrode in the next sample. Repeat
steps I1-3 for each sample.

When measurements are complete, press the VO/EXIT key to
turn the meter off. Rinse the electrode with deionized water
and blot dry. Replace the protective cap on the electrode. For
proper electrode storage, see the electrode manual for
specific instructions.

3.6 Measuring Samples Using ISEs
This is a general guide for ISE measurements. Most
measurements require reagent addition. See instructions in the
electrode manual for more information and specific steps.

1.

After calibration, rinse the electrode and blot dry. If
necessary, add ISA to 25 mL of sample. Place the electrode(s)
into the sample.

When the reading is stable Stabilizing... will disappear. If the

Display Lock is enabled, the display will show the

concentration or mV and sample temperature when a stable

reading 1s reached. If Display Lock is off, Stabilizing... wiil

disappear, but the current readings may fluctuate. Yo
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SECTION 3, continued

Record or store the concentration or mV value. See
SECTION 4 on page 41 to store or recall data.

Remove the electrode from the sample, rinse with deionized
water, and blot dry. Place the electrode in the next prepared
sample. Repeat steps /-3 for each sample.

When measurements are complete, press the VO/EXIT key to
turn the meter off. Rinse the electrode with deionized water
and blot dry. Replace the protective cap on the electrode. For
proper electrode storage, see the electrode manual for
specific instructions.

3.7 Measuring Samples Using Standard Additions
This method should only be used within the linear range of the
sensing electrode (see the electrode manual). In this mode, the
user may also set the stabilization criteria for the channel used.
The slope of the electrode being used must be known.

1.

If necessary, add ISA to the sample. Rinse the electrode and
blot dry. Place the electrode in the sample.

Select the desired channel. From the Reading mode, press
STD ADDN.

The display will show STANDARD ADDITIONS, and the
units will be flashing. Use the arrow keys to scroll to the
desired units, then press ENTER.

The display will show the slope that was used for the last
standard addition measurement. If desired, enter another
value using the numerical keypad. To enter a negative slope,
enter the number first, then press the REVIEW/. * key. The

— sign should appear in front of the slope. Press ENTER.

The display will show Sample, mL, a flashing ?, and a value
for the sample volume.

To change the sample volume, use the numerical keypad.
When entry is complete or no change is needed, press ENTER.

The meter will measure the sample for a baseline voltage.
Stabilizing... will appear until the mV reading is stable.
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10.

11.

12.

13.

14.

After stabilizing, the display will show Standard, a flashing ?, A
mL, and a value for the standard volume.

To change the standard volume, use the numerical keypad.
When entry is complete or no change is needed, press ENTER.

The display will show Standard, a flashing ?, units, and a
value for the standard concentration.

To change the standard concentration, use the numerical
keypad. Immediately add the selected volume of the selected
standard to the sample. Press ENTER. Do not press ENTER

until the standard has been added to the sample.

The meter will return to Reading mode. The + icon in front of
Standard indicates that standard has been added to
the sample.

During measurement the meter will display a mV value.
After stabilization, the meter will calculate and display the
value of the original sample.

AT 4
If desired, press STORE to store this data. When this data is

recalled STANDARD ADDTIONS will appear in the display.
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SECTION 4 STORING AND RECALLING DATA

4.1 Storing pH/ISE Measurements

The sensi@H™4 meter can store up to 99 measurement readings.
Data must be stored to recall it later for review, downloading, or
printing. Although the meter display will onty show the
temperature, data location, and pH/ISE value, the following
information is stored (and can be downloaded or printed) for
each sample:

* storage location * mV reading

* software version * sample temperature

* date * pH or ISE value

* time * instrument model and serial
»  channel number

The new data is saved in the next available memory location,
numbered from 1 to 99. If no memory locations higher than the
current one are available, the meter will “wrap around” and
choose the next available location. The user also has the option of
choosing the storage location.

To store data:
1. Press STORE. The display will prompt Store Sample #? (# is
the next available location). The question mark will be flashing,

2. Press ENTER to store the measurement reading in that
location number. To store the data in another location, use the
arrow keys to scroll to another location or enter a location
using the number keys. Press ENTER.

Note: If all memory locations are full, the meter will prompt to overwrite a
data point by displaying Erase Sample ##? Press ENTER fo replace
the data in that location with the current data. Press EXIT fo refurn

~ to the previous screen without replacing the data.

3. The meter will store the reading and return to Reading mode.

43



SECTION 4, continned

4.2 Recalling Stored Data

1.

4.3 Erasing Data

To recall stored data, press the RECALL key while in the
Reading mode. The screen will display the most recently
saved or recalled measurement data.

Use the arrow keys to scroll to the desired storage location.
Press RECALL again to allow number entry of a storage
location. The question mark will flash. Enter the number of
the desired storage location. Press ENTER to accept the
storage location or EXIT to escape.

To display the mV value of the reading, press the pH/mV or
ISE/mV key.

To review the time of the calibration, press TIME once. To
review the date of the calibration, press TIME twice. Press
EXIT to return the reading value.

When recalling is complete, press EXIT to return to the
Reading mode.

4.3.1 Erasing Single Data Points

1.

To erase data, it must be recalled first. Press the RECALL key
while in the Reading mode. See Section 4.2 for
more Information.

When the desired data point is displayed, press ERASE.

The meter will display Erase Sample # and a flashing ?. Press
ENTER to erase the data. The data will disappear.

The meter will recall the most recently stored or recalled.
There are three options at this point:

* Press ERASE, then ENTER, to erase the displayed data.
* Press EXIT to exit Recall mode.
* Press an arrow key to scroll to other data points.

Repeat steps 2-3 for each data point that needs to be deleted.
42
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4.3.2 Erasing All Data Points

1.

To erase data, it must be recalled first. Press the RECALL key
while in the Reading mode. See Section 4.2 for
more information.

When the data point is displayed, press ERASE.

Press the up arrow. The instrument will show Erase and All
with the ? (flashing). At this point the options are:

* Press EXIT to return to Recall mode without eras'ing.

*  Press the down arrow to return to the single point
erase prompt,

* Press ENTER to erase all data and return to Reading
mode.

After all the data is erased, the meter will return to the
Reading mode.
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SECTION 5 PRINTING/TRANSFERRING DATA

5.1 A Connecting to Printers/Computers

5.1.1 Connecting with the RS232 Cable
The standard 9-pin R5232 connector on the meter connects with a
9-pin D-sub connector. A suitable cable is listed under Optional
Apparatus page 57.

The RS232 interface output is an 8-bit data word plus one stop bit
and no parity with a baud rate of 1200. It can communicate with a
serial printer or a serial port on a computer.

5.1.2 Connecting to a Printer
Connecting a serial printer to the meter requires a 9-pin to 25-pin
R8232 cable. See Figure 5. The cable provides a direct link
between the instrument and the 25-pin connector used for the
serial port on most serial printers. 7able 4 shows the proper pin
connections for 25-pin printer cables. Using cables that do not
match the pin information in the table may cause
undesirable operation.

Parallel printers require a serial-to-parallel adapter. This allows
use of printers that are normally used for IBM-compatible
applications.

The Citizen PN60 printer requires a special cable to fit into the
printer. This cable 1s shipped with the printer when ordered from

Hach Company.
Table 4 Standard 9-pin to 25-pin Printer Cable
9-pin g:;::tn ector Serial Printer 25-pin D Connector, plug
Pin Signal Name Pin Signal Name
2 RXD no connection
3 TXD 3 RXD
4 OTR no connection
5 GND 7 GND
B DSR 20 DTR
7 RTS no connection
8 CTS 20 DTR
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SECTION 5, continued

Connect the RS232 cable to the meter by lining up the holes in b

the cable connector with the pins of the meter serial port. Gently
and firmly push the cable into the meter. Then secure the
connection by screwing in the screws on either side of the cable
port. Connect the cable to the printer in the same manner. Once
the communication link is established, press PRINT to send data to
the computer. |

Note: For optimum performance and ESD protection, use a five-
conductor shielded cable. Use a metal shelf for the printer or
computer terminal connector, and connect the shield of the cable o
the metal shell and the sleeve (signal ground) of the RS232 plug.

Follow the printer manufacturer’s instructions to configure
the printer for compatibility with the meter.

Figure 5 ‘RS232 Cable Connector

9-Pin Connector
From Docking Station Optional
9-Pin To 25-Pin .
_ Adapter

Cannectlot
to Docking
Station

5.1.3 Connecting to a Personal Computer
Connect the meter to a personal computer (PC) with the computer
interface cable (Cat. No. 48129-00) listed under Optional
Accessories page 57. The cable provides a direct link between the
meter and the 9-pin D connector used for the serial port on most
personal computers. If your computer has a 25-pin D connector,
use a 9-pin to 25-pin adapter (available at most computer
supply stores).
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SECTION 5, continued

Table 5 shows the proper pin connections for 9-pin computer
cables. Using cables that do not match the pin information in the
table may cause undesirable operation.

Table 5 Standard 9-pin to 9-pin Computer Cable

9-pin D Connector Socket | Computer 9-pin D Connector, plug

Pin Signal Name Pin Signal Name

2 RXD 3 XD

3 TXD 2 RXD

4 DTR no connection -

5 GND 5 GND

6 DSR no connection -

7 RTS 8 CTS

8 CTS | 7 , RTS

Connect the RS232 cable t0 the meter by lining up the holes in
the cable connector with the pins of the meter serial port. Gently
and firmly push the cable into the meter. Then secure the
connection by screwing m the screws on either side of the cable
port (see Figure 5). Connect the cable to the computer in the
same manner.

To transfer data, the communication parameters (baud rate, data
bits and parity) of the meter and the computer must match. Once
the communication link is established, press PRINT to send data to
the computer.

Use a communications software, such as HachLink™

(Cat. No. 49665-00) to collect data from the instrument. _
HachLink is a Windows-based application that allows a personal
computer to capture data from several Hach mnstruments,
including the sensiOR electrachemical meters. The captured data
can be stored in a text file as a spread-sheet compatible format or
a free-format text. Data captured in the spreadsheet format is
easily transferred into most spreadsheet programs

(i.e., MS® Excel, Microsoft® Works, Lotus 123) for graphing and
reporting.

To install and run HachLink™ Data Capture, the computer and
software must meet the following minimum requirements:
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SECTION S5, continued

IBM PC/AT or compatible with a 3865X processor (16 MHz
or better)

4 megabytes of RAM
Hard disk drive with 2 megabytes or more of free space
3-1/2 inch, 1.44 megabyte floppy disk drive

VGA graphics with 640 x 480 or higher resolution, 16 or
more colors

Mouse or other pointing device
A 9-pin serial port (or 25-pin serial port with $-pin adapter)
Windows 3.1 or later

DQOS 3.3 or later

5.2 Sending Data to Printers/Computers

5.2.1 Printing Data at Intervals
The last option in the Setup menu lets the user choose a print
mnterval. When this option 1s enabled, the meter will
automatically send data to a printer or computer at the selected
time interval. See Section 3.7.70 on page 30 for more information
on enabling this option

5.2.2 Sending Currently Displayed Data

To print or transfer a current reading:

1.

Wait until the display is stable. Press PRINT.

Note: Data can be printed before the reading is stable. An asterisk will

be printed with the measurement data to indicate the stability criteria
were not met.

The word PRINT will be briefly displayed, then the meter
will return to Reading mode.

The printout for data that is printed without being stored will
not have a storage location number.
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SECTION 5, continued

5.2.3 Sending Recalled Data Points

1.

To transfer data, it must be recalled first. Press the RECALL
key while in the Reading mode. See Section 4.2 on page 42
for more information.

When the desired sample data is displayed, press PRINT.

The word PRINT will be briefly displayed, then the meter
will return to Reading mode.

5.2.4 Sending All Stored Data and the Average pH Value

1.

To transfer all data, it must be recalled first. Press the
RECALL key while in the Reading mode. See Section 4.2 on
page 42 for more information.

When a data point is displayed, press PRINT. The display will
show Print Sample # ?.

Press the up arrow. The instrument will show Print, Sample
and All with the flashing ?. At this point the options are:

Press EXIT to return to Reading mode without printing.

Press the down arrow to return to the prompt for printing
single data points.

Press ENTER to print all data and the average pH of the stored
data (data that is printed but not stored will not be included).
The word PRINT will be displayed unti! all the data has been
printed. Then the meter will return to the most recently stored
sample data. Press EXIT to return to Reading mode or an
arrow key to scroll to another data point.
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SECTION 5, continued

A "

5.2.4.1 Printed Daté Format
Printed data will have the following format:

#1 <> 7.83 pH 227 C 300 mv 10/03/eS  0B:30 sensiond 12344577 PXX

#2 <1> 6.13 pH 136 C 50.0 mVv  10/04/99 0%:11 senslond 12344577 PX.X.

#13 <2> 7.01 pH 201 C 00 mv 1014095 12:44 sensiond 12344577 PX.X
*Average: 6.54 pH

* This line will not be included uniess Print All is chosen. This calculation is included for some reporting
regulations, but is not just an average of the pH readings. The calculation for the pH average is:

n
{-pH))
10
2. )

PHavG = -logqg -

5.2.5 PC Control of the Meter through the RS232 Interface
The meter can be controlled remotely using a PC. The hid
comumunication protocols are 1200 baud rate, 8-bit word, 1-stop
bit, no parity. A summary of the commands is shown in Table 6.
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SECTION 5, continued

Table 6 sensiOnN4 RS232 Commands

Command (upper or

and connector)

Key lower case) Returns

Instrument ID D (S::r?:lzi’zne‘;xpx:; of serial number)
Exit Key EXT OK
Up Arrow UPA OK
Down Arrow DOW OK
Enter ENT OK
Recall REC OK
Store STO OK
Erase ERA OK
ISE/mV ISE OK
pH/mvV PHM OK
Std Addn STD OK
Print PRI OK

| Channel CHA OK
Time/Date TiM OK
Cal CAL OK
Review REV OK
Setup SET OK
Calibrate Offset (current channel CRD

OK
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SECTION 6 TROUBLESHOOTING

6.1 Introduction
Correcting problem conditions with the sension electrochemical
meters is limited to responding to the error message displayed.
Other problems must be handled by a Hach technician at a service
center. Refer to Repair Service. Do not attempt to service the
meter as there are no field-serviceable parts. Opening the meter
case will void the warranty.

6.2 Shorting Test
This test detects the meter offset

1. Turn the meter on. Connect the shorting cap to the BNC
connector (see Figure 6). Make sure the channel with the
shorting cap is selected. Select BNC from Setup 1 choices.

2. Change the output to display in mV (press the ISE/mV or
pHImV key to toggle between mV and concentration). After
the meter has stabilized, simultaneously press CAL and
ENTER. The display should show 0.0 mV. If it does not,
contact Hach Service. Repeat for the other channel.

Figure & Attaching Shorting Caps to the BNC Connector
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SECTION 6, continued

6.3 Error Codes And Errors

Errors and error codes indicate a functional problem with the
meter and/or the electrode. Error codes numbers will appear in
the temperature field along with other icons. Table 7 describes
the possible error codes, errors, and some possible solutions to
eliminate the cause.

Table 7 Error Codes

Error Code Error Name & Display Icons Description
Cal slope error. ERROR and Calibration slope is too high or low.
ED SLOPE will be displayed. Ensure correct pH buffers are used. Be sure a pH

probe is connected to the meter. Disconnect any
probe connected to the BNC connecior.

Cal Std Error.

The value read will not work in the calibration

E3 ERROR, CAL and Standard algorithm. Repeat calibration with new buffers
will be displayed. or standards.
Eg Corrupt data Recalled data had a bad checksum. Call Hach

Service.

6.4 Meter Service Request Questionnaire

1.
2.

10.

What is the complete lot code of the meter and electrode?
On what date was the meter purchased?

How long has the meter been in use?

What types of samples are being tested?

What is the temperature of the samples being tested?
How often is the meter being used?

How 1s the meter being stored between uses?

If the meter has been in use for a while, what maintenance
has been performed?

Describe the suépected problem or failure of the meter.

Please have your meter, electrode, buffers/standards, and this
completed questionnaire near the phone before calling
technical support.
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GENERAL INFORMATION

At Hach Company, customer service is an
important part of every product we make.

With that in mind, we have compiled the
following information for your convenience.
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REPLACEMENT PARTS
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REPLACEMENT REAGENTS
Quantity Required
Description Per Test Unit Cat, No.
Buffer Powder Pillows:
pH 4.01, color-coded red.........cccvniveeiiicc e l.. 50/pkg...onnn..... 22269-66
pH 7.00, color-coded yellow......cccovvmirccciniecciceneeen, 1.... 50/pkg...cccnnnnn. 22270-66
PH 6.86 (NIST) et 1.... 15/pkg veoeen 14098-95
pH 10.00, color-coded blue........coccvveeicrcnnniceeeeccee ) G 50/pkg.....nnne. 22271-66
Buffer Solutions:
pH 4.00, color-coded red, NIST ..o, 25mL...500mL..............22834-49
pH 7.00, color-coded yellow, NIST .......cccoervninnnnnne. 25mL...500 mL............ 22835-49
pH 10.00, color-coded blue, NIST ......ccoocimiinriinnnes 25 mL ....500 mL ....22836-49
pH Electrode Storage Powder Pillows ................ D R 20/pKg.counrennnn.. 26573-64
pH Electrode Storage Solution.......c.ccooveeeerrereenenincecniene 50mL ...475mL.............. 50301-49
Standards and reagents for ISE testing are listed in the specific electrode manuals
REPLACEMENT APPARATUS
‘Beaker, poly, S0ML ....oooovier e en e l... each................ 1080-41
sensiOn™4 Benchtop pH/ISE Meter, 115 V ..oveeucieievceeennee. 1... each.............. 51775-10
senslon™4 Benchtop pH/ISE Meter, 230 V ..coovreeeereecrenne. | S each.............. 51775-11
Shorting Cap, BNC ... | AU gach............. 51895-00
Temperature Probe, 5-pin......oooviiiiiceie e | SOTRRTRIORI each.............. 51980-00
OPTIONAL APPARATUS
Ammonia Combination Electrode, BNC .....covoiiiiiiieeeeeen e, each.............. 50250-00
Calcium Half-cell ...t s s each............ 50240-00
Chloride Combination Electrode, BNC ......c.covoriiiiciceecee e each............. 50225-00
Computer Interface Cable, 9-pin to 9-pin D-sub..........cccccevevverennee €ach .....48129-00
Cyanide/Iodide EIeCtrode.........cooveiuineiercerrecee et each.............. 50260-00
Demineralizer Bottle, 177 ML......oooo e er e e r e eeee egach.....coueees 14299-00
Electrode Stand ...t e e each.............. 45300-00
Electrode Stand with Electromagnetic Stirrer, 115 Vac.......ccconieeees each............. 45300-01
Electrode Stand with Electromagnetic Stirrer, 230 Vac.........ccccoevvereee €acha 45300-02
Fluoride Combination Electrode ..........cooooiveeireiinniieicreciinre e, each.............. 50265-00
Fluoride Half-cell........cccoicr e e n s e each............ 44500-71
HachLink™ Data Capture software...........ccccvniciiiniiniinncciiiinc e, each ....49665-00
Low lonic strength Chamber..........cocooveeiciicinnc et each.............. 51899-00
Nitrate Combination Electrode, Platinum Series, BNC.........cccceeeneee. each.............. 51920-00
ORP Combination Electrode, BNC........oooioi et each.............. 50230-00



REPLACEMENT PARTS, continued

OPTIONAL APPARATUS (continued)

Description Unit Cat. Ne.
Platinum Series pH Flat Combination Electrode, 5-pin connector.......... each............. 51915-00
Platinum Series pH Combination Electrode, w/temp., 5-pin connector..each ............. 51910-00
pH Gel-filled Electrode, w/temp., 5-pin CONNECLOT ....ovveveviieirccrnnraen, each ............ 51935-00
Potassium Half-Cell........ocoiieiece et e each ............. 50245-00
Printer Interface Cable, 9-pin t0 25-PIn ..cccoooviiiiiviieeiieiinesceeeeee e each............ 49503-00
Printer, Citizen PN60L, 115V, North American Style Plug.................... each ............ 26687-00
Power Cord, for Citizen PN60I, Continental European Style Plug......... gach ............ 46836-00
Reference Electrode, double JUnCHON .........vvevvucuenieceeveceeceeeeereeere e gach ............ 50225-00
Reference Electrode, single JUNCHON ......ccocvineiiiiiiiirrece e each............. 50220-00
senstOI™] Portable PH MELET..........cvvevreeeeeere et sseaeseenennn gach ............. 51700-00
sensiO™2 Portable PH/ISE MELEL..........cvvecvereeecseecveeeesssesenssssensiennns each............ 51725-00
sension™3 Benchtop pH Meter, 115 V, No. American style plug.......... each ............. 51750-00
sension™3 Benchtop pH Meter, 230 V, European style plug ................. each ............. 51750-01
Sodium Combination Electrode, Platinum Series, BNC ......ooooviviiennnnen. each ....ccco.... 51925-00
SHE BATL, 716X 3/16 v ieieereeeeerieeseeeree e e st seessteeeessnsesesen e ses e sesesesasansnsenen each ............. 45315-00
Temperature Probe, 5-pin ... each ...ocoevnnn. 51980-00
Thermometer, mercury, -20 10 110 °C ..o each............ 20959-11
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HOW TO ORDER

By Telephone: By Mail:
6:30 a.m. to 5:00 p.m. MST Hach Company
Monday through Friday P.O. Box 389

(800) 227-HACH Loveland, Colorade 8053%-0389
(800-227-4224) U.S.A.

By FAX: Ordering information by E-mail:
{970) 669-2932 orders@hach.com

Information Required

Billing address

*  Hach account number (if available) e

*  Your name and phone number *  Shipping address
*  Purchase order number * (Catalog number
*  Brief description or model number ®  Quantity

Technical and Customer Service (U.S.A. only)
Hach Technical and Customer Service Department personnel
are eager to answer questions about our products and their use.
Specialists in analytical methods, they are happy to put their
talents to work for you. Call 1-800-227-4224 or E-mail
techhelp@hach.com.

International Customers
Hach maintains a worldwide network of dealers and distributors.

To locate the representative nearest you, send E-mail to
inti@hach. com or call (970) 669-3050.

In Canada:
Hach Sales & Service Canada Ltd.; Manitoba, Canada
Telephone: (204) 632-5598; FAX: (204) 694-5134
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REPAIR SERVICE

Authorization must be obtained from Hach Company before hand

sending any items for repair. Please contact the Hach Service
Center serving your location.

In the United States:

Hach Company

100 Dayton Ave.

Ames, Jowa 50010

(800) 227-4224 (1.S.A. only)
Telephone: (515) 232-2533
FAX: (515)232-1276

In Canada:

Hach Sales & Service Canada Lid.

1313 Border Street, Unit 34

Winnipeg, Manitoba

R3H 0X4

(800) 665-7635 (Canada only)

Telephone: (204) 632-5598

FAX: (204) 694-5134

E-mail: canada@hach.com Nt

Other locations:

Hach Company World Headquarters,
P.O. Box 389 -

Loveland, Colorado 80539-0389 U.S.A.
Telephone: (970) 669-3050

FAX: (970) 669-2932
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WARRANTY

Hach warrants most products against defective materials or
workmanship for at least one year from the date of shipment;
longer warranties may apply to some items.

HACHWARRANTS TO THE ORIGINAL BUYER THAT HACH
PRODUCTS WILL CONFORM TO ANY EXPRESS WRITTEN
WARRANTY GIVEN BY HACH TO THE BUYER. EXCEPT AS
EXPRESSLY SET FORTH IN THE PRECEDING SENTENCE,
HACH MAKES NO WARRANTY OF ANY KIND WHATSOEVER
WITH RESPECT TO ANY PRODUCTS. HACH EXPRESSLY
DISCLAIMS ANY WARRANTIES IMPLIED BY LAW,
INCLUDING BUT NOT BINDING TO ANY WARRANTY

OF MERCHANTABILITY OR FITNESS FOR A

PARTICULAR PURPOSE.

LIMITATION OF REMEDIES: Hach shall, at its option, replace
or repair nonconforming products or refund all amounts paid by
the buyer. THIS IS THE EXCLUSIVE REMEDY FOR ANY
BREACH OF WARRANTY.

LIMITATION OF DAMAGES: IN NO EVENT SHALL HACH

BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES OF ANY KIND FOR BREACH OF ANY WARRANTY,
NEGLIGENCE, ON THE BASIS OF STRICT LIABILITY, OR
OTHERWISE.

This warranty applies only to Hach products purchased and
delivered in the United States.

Catalog descriptions, pictures and specifications, although
accurate to the best of our knowledge, are not a guarantee
or warranty.

For a complete description of Hach Company’s warranty policy,
request a copy of our Terms and Conditions of Sale for U.S. Sales
from our Customer Service Department.

Hach warrants the meter against defective materials or
workmanship three years from the date of shipment. The Docking
Station is warranted for one year after the date of shipment.
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HACH COMPANY

WORLD HEADQUARTERS
P.O. Box 389

Loveland, Colorado 80539-0389
Telephone: (970) 669-3050
FAX: (970) 669-2932

FOR TECHNICAL ASSISTANCE, PRICE INFORMATION AND ORDERING:
In the U.S.A. - Call toll-free 800-227-4224

Outside the U.S.A. - Contact the HACH office or distributor serving you.
On the Worldwide Web - www.hach.com; E-mail - techhelp@hach.com
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FIELD lNSTRUMENTAT'ON CALIBRAT'ON RECORD |MACTEC Engineering and Consulting

PROJECT r | DATE [ 1
CREW ID OR TASK ID r J JOB NUMBER I 1
SAMPLER SIGNATURE
EQUIPMENT CALIBRATION CALIBRATION INFORMATION . ACCEPTANCE
STANDARD VALUE METER VALUE CRITERIA **
HORIBA MODEL NO. pH units pH units +/- 10% of standard
UNIT ID NO, Sp. Condudtivity mSicm  Sp. Conductivity mS/icm +/- 10% of standard
’ Redox mv Redox my sae note 1
Do mgiL * oo mall +/- 10% of standard
Themometer Temperature deg. C Temperature deg. C +/-2.0deg. C
TURBIDITY METER TYPE NTU (low) NTL within 0.3 NTU of
MODEL NO. the standard
UNIT ID NO. NTU {high} NTU +/- 10% of standard
PHOTOIONIZATION
METER TYPE Background ppmv  Zero Air, ppmv  Meter ppmv  within 5 ppmv of Zero
MODEL NO. Span Gas ppmv Meter ppmyv  +/- 10% of standard
UNIT ID NO,
OTHER METER TYPE see note 2
MODEL NO. see note 2
UNIT ID NC., see note 2
OTHER METER TYPE see hote 2
MODEL NO. : see note 2
UNIT ID NO. see note 2
MATERIALS RECORD Lot Number Calibration Fluids/
Deionized Water Source: Standard Source:
Trip Blank Water Source: Lot Numbers pH
Sample Preservatives Source: my
Disposable Filter Type: Sp. Cond.
Other Turb.
NOTES:

* = Indicale in notes section what was used as the DO standard (i.e., based on seiurstion ai room temperature)
* = |f {he meter reading is nol wilhin acceptance criteria, clean or replace probe and re-calibrate, or use a different meter Iif available. |f project requirements

necessliate yse of the instrument, clearly document on all data sheets and Iog book entries that the specified parameter was not calibrated to the acceptance criteria.
1 = meter mus! read within specified range of the Zobell solulion (usually 231 +/- 10 mv @ 25 deg C).

2 = gpecify acceptance criteria in the Motes section

field instrurment calibration. xis 6/1{2007




PROJECT |

, SAMPLE 1.C. NUMB!

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

R ! J

ROUND NC.

]

EXPLORATION ID: | | SITE TYPE ‘ I DATE :I
TIME ISTART END | JOB NUMBER I | FILE TYPE : g’
WATER LEVEL / PUMP SETTINGS MEASUREMENT POINT
TOP OF WELL RISER PROTECTIVE PROTECTIVE .
TOP OF PROTECTIVE CASING  CASING STICKUP CASING / WELL
QTHER __ (FROM GROUND) FT|  DIFFERENCE FT
INITIAL DEPTH |
TO WATER FT| WELLDEPTH _ PID | WELL
(TOR) FT| AMBIENT AR PEM|  DWAMETER
FINAL DEPTH I
TO WATER Ft| SCREEN PID WELL WELL YES NO  NA
LENGTH F1f  mouTH PPM|  INTEGRITY: cAP _
DRAWDOWN I CASING —
VOLUME GAL|  RATIO OF DRAWDOWN VOLUME  PRESSURE L Locker
{irstiai - final x ©.16 {Z-inch} or x 0.65 (4-nchy) TQO TOTAL VOLUME PURGED TQ PUMP PSt cowsr T~
TOTAL VOL. [ REFILL DISCHARGE
PURGED GAL TIMER TIMER
{purga rate {mllilitacs per minute) x hme duralion (minutes) x 0,00026 galfmlilitar) SETTING SETTING
PURGE DATA SPECIFIC FUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH | DIss. 02 TURBIDITY REDCX | INTAKE
TIME | WATER{) | RATE (mlim) | (deg. o) {msicm) {units) | (mgi) (ot} (mv) |DEPTH #) COMMENTS
EQUIPMENT DOCUMENTATION W'
TYPE OF PUMP IYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL
[} cer BLADDER (] TeFLON OR TEFLON LINED [ ] POLYVINYL CHLORIDE [ TerLon
) siMCO BLADDER [] HIGH DENSITY POLYETHYLENE || STAINLESS STEEL [otHer
[ ceopume [ otHer ] otHer
ANALYTICAL PARAMETERS )
To e Catectad METHOD PRESERVATION VOLUME SAMPLE
NUMBER METHOD REQUIRED CQLLECTED
7] Check it reguested for collectian Specify GAPP Specify QAPP [] Check if coliected
[CJvec B260B HCL/4DEG. G 2X40mi [_]voc
CIsvac B270 4 DEG.C 2A1LAG [1svoc
[JINORGANICS 6010 4DEG.G [T 1INORGANICS
{_Jotner [ Jother
" |Gner, C_1other
el Qther
{__JOner. Other.
L Jother, T JOther,
[JGther, T JOthar,
[ 1Other, [ JOther,
[ JOther []other
[CIOther. [ Iiher
PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED ~ YES  NO GENERATED
NOTES
2
MACTEC
e
SIGNATURE:

revised 6/1/2007



MACTEC ENGINEERING AND CONSULTING

FIELD DATA RECORD - SURFACE WATER/ SEDIMENT SAMPLING

PAGE OF

PROJECT J

_J JOB NUMBER L

l ore ]

FIELD' SAMPLE NUMBER |

QC SAMPLES COLLECTED |

|

I ACTIVITY TIME ISTART

END | BOTTLE TME I___—___—l

SURFACE WATER DATA

PH
UNITS ASSOCIATED TRIP BLANK |

EQUIPMENT USED TYPE OF SURFACE WATER

WATER DEPTH _ SPEC. GOND [CJseaker
AT LOCATION T
FROM SURFAGE FT
TEMPERATURE SALINITY
DEGC

] STREAMIRIVER DECON FLUIDS USED:

[Jracs some [] LakerpoND [ JOI WATER N2 PURGE
[CIrerisTarticPuMr ] seer [JroTaBLE WATER
[CFererinumBer __ []  MarsH [

[CJotHer- ™ oTHer

TURSIDITY QRP
NTUS mv

| RmsaTE BLANK [

SEDIMENT DATA ASSOCIATED TRIP BLANK |
DEPTH OF sEmMENTI—___—__I TYPE OF SEDIMENT .
TYPE OF SAMPLE Dmscnm Donsmc
Dcouposrrs D SAND
SAMPLE DESERVATIONS DGRAVEL
ODOR____ Dcw
COWOR____ Do‘msn

T —

EQUFFMENT FOR COLLECTION DECOM FLULIDS USED

Dmm GORER
Ds.s, $POON
DALUMINIUM PAN
[ Jonenee

Dm WATER N2 PURGE

DpomsLE WATER

Dunumux
DUTHER

DOTHER

ANALYTICAL PARAMETERS

WATER METHOD PRESERVATION  VOLUME SAMPLE

HUMBER FULTERED METHOD REQUIRED COLLEGTED
) .|
[ |
O =
| -
lj [
CJ [
.l [
Ll [
[ [

ANALYTICAL PARAMETERS
soIL METHOD PRESERVATION  VOLUME SAMPLE

O] NUMBER METHOD REQUIRED ﬂ-ﬁ:@
O L]
] L]
L] Ll

NOTES
SIGNATURE:
RECEIVED BY:

GIWSWINTHROPQTRMOMSY SO FDR.XLS\GENERIC

6/1/2007
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ATTACHMENTD .

LEVEL I DATA QUALITY EVALUATION STANDARD
OPERATING PROCEDURE AND CHECKLISTS
ANALYTICAL DATA QUALITY SUMMARY
OLIN CHEMICAL SUPERFUND SITE

WILMINGTON, MASSACHUSETTS

ICP Metals by Method 6010B/200.7

Volatile Organic Compounds by Method 82608/624

Semivolatile Organics by Method 8270C/625

Wet Chemistry Parameters (General Chemistry) by Various Methods
Volatile Petroleum Hydrocarbons by MADEP

Chemist Review Checklist



Version 1 ( 2002 OLIN-WILMINGTON ( Reviewer/Date (

LEVEL I DATA QUALITY EVALUATION Sr. Review/Date
STANDARD OPERATING PROCEDURE AND CHECKLIST Lab Report #
ICP METALS BY METHOD 60108/200.7 Project #

1.0 Laboratory Deliverable Requirements

1.1 Labaratory Information: Was all of the following provided in the laboratory report? Yes[ | No[ ] NA[ ] Comments:
Check items received.

O  Name of Laboralory O Address -0 Project iD O Phone # O Sample identification ~ Fieid and Laboratory

Client Information: O Name O Address O Client Contact {IDs must be cross-referenced)
ACTION: [fno, contact lab for submission of missing or illegible information.

1.2 Laboratory Report Cettification Statement Yes[ ] No[ ] NA[ | Comments:

Does the laboratory report include a completed Analytical Report Certification in the required format?

ACTION: If no, contact lab for submission of missing cettification or ceriification with correct format.

1.3 Laboratory Case Narrative: Yes[ ] No[ | NAf | Commenis:
O Narrative serves as an exception report for the project and method QA/QC performance. J Namative includes an expfanation of each discreparicy
on the

Cerlification Statement.

ACTION: If no, contact lab for submission of missing or illegible information.

1.4 Chain of Custody (COC) copy present with all documentation completed Yes| ] No[_ ] NA[ ] Comments:

NOTE: Olin receives and maintains the original COC.

ACTION: If no, contact [ab for submission of copy of completed COC.




OLIN CORPORATION
LEVEL IDATA QUALITY EVALUATION - OPTION 1
STANDARD OPERATING PROCEDURE AND CHECKLIST
ICP METALS BY METHOD 60108B/200.7

1.5 Sample Receipt Information (Cooler Receipt Form preserit?):

Yes{ | No[ ] NA[_] Comments:
Were each of the following tasks completed and recorded upon receipt of the sample(s) ‘
into the laboratory?

00 Sample temperature confirmed: must be 1°— 10° C. (1f samples were sent by courier and delivered on the same day as collection, femperature requirement does not apply).

8 Container type noted O sample condition observed [ pH verified (where applicable} Ol Field and lab 1Ds cross referenced

ACTION: ifno, contact lab for submission of missing or incomplete documentation.

1.51  Were all samples delivered to the laboratory without breakage?

Yes| | No[_ 1 NA[{ ] Comments:

1.5.2 Does the Cooler Receipt Form or Lab Narrative indicate other problems

with sample receipt, condition of the samples, analytical problems or Yes[ ] No[_] WA[_] Comments:
special circumstances affecting the quality of the data?

1.6 Sample Results Section: Was each of the foliowing requirements supplied in the  Yes 1 No[ ] WAL ]

Comments:
laboratory report for each sample?

[ Field ID and Lab iD
O Clean-up method
Matrix

O Date and lirne collected
O Analysis method

[ Target analytes and concentrations

1 Analyst Initials

O Dilution Factor O % moisture or solids O Reporting limits
O Preparation method

U1 Date of preparation/extraction/digestion clean-up and analysis, where applicable O
O Units (soils must be reported in dry weight)

ACTION: If no, contact lab for submission of missing or incomplete information.

1.7 QA/QC Information: Was each of the following information supplied in the

Yes No N/A Comments:
taboratory report for each sample batch? L = L]
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OLIN CORPORATION
LEVEL 1 DATA QUALITY EVALUATION - OPTION 1
STANDARD OPERATING PROCEDURE AND CHECKLIST
ICP METALS BY METHOD 6010B/200.7

O Method blank resulis O LCS recoveries [0 MS/MSD recoveries and RPDs [ Laboratory duplicate results (where applicable)

ACTION: [f no, contact lab for submission of missing or incomplete information.

2.0 Holding Times

Have any technical holding times, determined from date of collection to date of analysis, been Yes[ ] No|_] NA _ ] Comments:
exceeded? Holding time for metals is 180 days from sample collection to analysis for both
water and soil.

NOTE: List samples that exceed hold time with # of days exceeded on checklist

ACTION: If technical holding times are exceeded, qualify all positive resulls (J) and non-detects
(UJ). If grossly exceeded (2X holding time) reject (R) all non-detect results.

3.0 Laboratory Method

3.1 Was the correct laboratory method used? Yes[ } No[ | NA[_] Comments:
Water Digestion 3005A or 3010A or 3020A
Soil Digestion 3050B '
Metals 6010B or 200.7

ACTION: If no, contact laboratory to provide justification for method change compared
to the requested method. Contact senior chemist to inform Client of change and to
request variance.

3.2 Are the practical quantitation limits the same as those specified by the Yes[ ]| No[ ] N/A[ ] Comments:
O 50w O QAPP OLab 0O MADEP

NOTE: Verify that the reported metals match the target list specified on the COG.
ACTION: If no, evaluate variation with respect to sample matrix, preparation, dilution,
6010
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OLIN CORPORATION
LEVEL I DATA QUALITY EVALUATION - OPTION 1
STANDARD OPERATING PROCEDURE AND CHECKLIST
ICP METALS BY METHOD 6010B/200.7

moisture, etc. 1f sample PQL is indeterminate, contact lab for explanation.

3.3 Areresults present for each sample in the SDG? Yes[ | WNel[ ] NALJ Comments:
ACTION: If no, check Request for Analysis to verify if methed was ordered and COC to verify that it was sent, and contact 1ab for resubmission of the missing data
3.4 If dilutions were required, were dilution factors reported? Yes[ | WNo[ ] NA[L ] Comments:

ACTION: If no, contact the lab for submission.

4.0 Method Blanks

4.1 [s the Method Blank Summary present? Yes[ ] Nof ] NA[ ] Comments:

ACTION: If no, call the labaratory for submission of missing data.

4.2 Frequency of Analysis: Was a method blank analyzed for each digestion Yes[ | No[_J N/AJ[ ] Comments:
batch of < 20 field samples?

ACTION: If no, contact Jaboratory for justification. Consult senior chemist for action
needed. Narrate non-compliance.

4.3 Is the method blank less than the PQLSs for all target elements?

Yes[ ] WNof ] NAJ[_] Comments:
NOTE: MADEP requires the method blank to be matrix matched and digested with the
samples

] .. 2 . .
;‘h: foﬂg\ziz? method blanks have positive results for metals? Qualify data according to Yes{ ] Nol] WNA[ ] Comments:

If the sample concentration is < 5 x blank value, flag sample result non-detect “U” at the
PQL or the conceniration reported if greater than the PQL.

6010
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OLIN CORFORATION
LEVEL 1 DATA QUALITY EVALUATION - OPTION 1
STANDARD OPERATING PROCEDURE AND CHECKLIST
ICP METALS BY METHOD 6010B/200.7

If the sample concentration is > 5 x blank value, no qualification is needed.

ACTION: For any blank with positive results, list all contaminants for each method blank including the concentration detected and the flagging level (flagging level =
5% the blank value) and the associated samples and qualifiers.

5.0 Laboratory Control Standard

5.1 Was a laboratory control standard run with each analytical batch of 20
samples or less?

NOTE: A full targef, second source LCS is required by MADEP.
ACTION: Call laboratory for LCS form submittal. If data are not available, use
professional judgement to evaluate data accuracy associated with that batch. :

Yes| | Nol ] NAJ[ ] Comments:

5.2 Is a LCS Summary Form present? Yes| | Nol[ ] NA[ ] Comunents:
ACTION: If no, contact fab for resubmission of missing data.

5.3 Is the recovery of any analyte outside of MADEP control limits?

MADEP Yes[ ] No[_] N/A[_] Comments:
Sample Type % Rec
Water 80-120
Soil within Lab generated limits

ACTION: If recovery is above the upper limit, qualify afl positive sample results
within the batch as (J}. If recovery is below the lower limit, qualify all positive and non-
detects results within the batch as (I). If LCS recovery is <30%, positive and non-detect
results are rejected (R).

Comments:

6010
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LEVEL 1 DATA QUALITY EVALUATION - OPTION 1

STANDARD OPERATING PROCEDURE ARD CHECKLIST
ICP METALS BY METHOD 6010B/200.7

6.0 Matrix Spikes

Matrix spikes may be collected at different frequencies based on monthly, quarterly, or
task specific schedules. Confinn spike requirements for each set with the senior chemist.

6.1 Were project-specific MS/MSDs collected?
spiked.

List project samples that were

ACTION: if no, contact senior chemist to see if any were specified.
6.2 Is the Matrix Spike/Matrix Spike Duplicate Recovery Form present?

NOTE: A full target, second source MS/MSD is required by MADERP.
ACTION: If any matrix spike data are missing, call lab for resubmission.

6.3 Were matrix spikes analyzed as indicated on the COC and project

schedule?

ACTION: If any matrix spike data are missing, call lab for resubmission. If none, no
qualification is needed. Narrate non-compliance.

6.4 Are any metal spike recoveries outside of the QC limits?
MADEP QAPP
Sampfe Type % Rec % Rec Method
Water 75-125 N/A 6010B
Water N/A 70-130 200.7
Soil 75-125 75-125 6010B
NOTE: %R = (8SR-SR) x 100% Where: SSR = Spiked sample result

SA SR = Sample result

SA = Spike added

NOTE: If dilutions are required due to high sample concentrations (> 4X spike), the
data are evaluated, but no flags are applied.

NOTE: If only one of the recoveries for an MS/MSD pair is outside of the control

6010
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Comments:

Comments:

Cominents:




( (

OLIN CORPORATION
LEVEL IDATA QUALITY EVALUATION - OPTION 1
STANDARD OPERATING PROCEDURE AND CHECKLIST
ICP METALS BY METHOD 6010B/200.7

limits, no qualification is necessary. Use professional judgment for the MS/MSD flags.

ACTION: MS/MSD flags only apply to the sample spiked. [f the recoveries of the MS
and MSD exceed the upper control limit, qualify positive results as estimated (7). If the
recaveries of the MS and MSD are lower than the lower control limit, qualify positive
results and non-detects (J).

6.5 Are any RPDs for MS/MSD recoveries outside of the QC limits? Yes{ ] No[_] NA[_] Comments:

NOTE: RPD =__ 5-D x 100% Where: § = MS sample result
(§+D)/2 D = MSD sample result

NOTE: If dilutions are required due to high sample concentrations, the data are
evaluated, but no flags are applied.

ACTION: [fthe RPD exceeds the control limit, qualify positive results and non-detects
)

7.0 Laboratory Duplicate

7.1 Was a laboratory duplicate sample analyzed? If so, is the Laboratory Yes| ] No[_1 NAT[ ] Comuments:
Duplicate Sample Form present?

NOTE: MADERP refers to this sample as a “malrix dupficate”.

ACTION: If not analyzed, qualification is not needed. If data is missing, contact
laboratory for resubmission of report. Narrate non-compliance.

7.2 Is the RPD between the result for the laboratory duplicate sample and the .
result for the parent sample outside of the QA/QC limits? Yes[_] No[ 1 WAL Comments:
MADEP Laboratory Duplicale Sample RPD Critenia: APP RPD

6010
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LEVEL I DATA QUALITY EVALUATION - OPTION 1
STANDARD OPERATING PROCEDURE AND CHECKLIST
1CP METALS BY METHOD 60108/200.7

For aqueous results > 5x RL, RPD must be +20% 20
For aqueaus results < 5~ RL, RPD must be < RL 20
For soil/sediment resufts > 6x RL, RPD must be +35% 20
Far soil/sediment results < 5x R, RPD must be < 2x RL 20

ACTION: If the RPD exceeds the limits, qualify both positive results and non-detects as
estimated and flag them J. Narrate non-compliance

8.0 Sampling Accuracy

The majority of ground water samples are collected directly from a tap, process stream, or
with dedicated tubing. Rinse blanks will not be collected.

8.1 Were rinsate blanks collected? Prior to evaluating rinsate blanks, obtain a list of
the associated samples {rom the senior chemist. Yes|_J Nof_1 NAL]

. . o
8.2 Do any rinsate blanks have positive results® Yes[ ] No[ | NA[_]
NOTE: MADEF does not require the collection of rinsate blanks.

ACTION: Evaluale rinsate results apainst blank results to determine if contaminant
may be laboratory-derived. If results are not lab-related, qualify according to below.

If the sample concentration is < 5 x blank value, flag sample result non-detect “U™ at the
PQL. or the concentration reported if greater than the PQL.

If the sample concentration is > 5 x blank value, no qualification is nezded.

9.0 Field Duplicates

9.1 Were field duplicate samples collected? Obtain a list of samples and their associated
field duplicates. Yes| ] Nol | WA[_]

9.2 Were field duplicates collected per the required frequency?  Yes| | No[ ] WA}

6010
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LEVEL IDATA QUALITY EVALUATION — OPTION 1
STANDARD OPERATING PROCEDURE AND CHECKLIST
ICP METALS BY METHOD 6010B/200.7

SOW O QAPP (1 per 10) &1 MADEP Option 1 {1 per 20) 1 MADEP Option 3 (1 per 10) O

9.3 Was the RPD < 50% for soils or waters? Calculate the RPD for all results and Yes|__| No[_] NAL_]
attach to this review.

ACTION: RPD must be <50% for soil and water. Qualify data (J) for both sample results if the RPD exceeds 50%.
10.0  Special QA/QC

10.1 Were both total and dissolved metals analysis performed? If so, the Yes[ ] Noi{_| NA[ ]
dissolved metal concentration should not exceed that of the total metal.

ACTION: 1f results for both total and dissolved are > 5x the PQL and the dissolved
concentration is 10% higher than the total, flag both results as estimated (J). 1f total and
dissolved concentrations are less than 5x the PQL and the difference exceeds 2x the
PQL, flag both results as estimated (J)

10.0  Application of Validation Qualifiers

6010
90of 10

Comments:

Comments:




OLIN CORPORATION
LEVEL 1 DATA QUALITY EVALUATION - OPTION 1
STANDARD OPERATING PROCEDURE AND CHECKLIST
ICP METALS BY METROD 6¢10B/200.7

ified?
Was any of the data qualified? Yes|_1 Nol_] MNA[_] Comment:

[f so, apply data qualifiers directly to the DQE copy of laboratory report and fiag pages for entry in database,

REFERENCES

LAW, 1999, “Final Quality Assurance Project Plan, Olin Wilmington Property, S| Eames Street, Wilmington, MA”, LAW Engineering and Environmental
Services, Kennesaw, GA 30144, August 1999 '

U.S. Environmental Protection Agency (USEPA), 1989. "Region | Laboratory Data Validation Functional Guidelines For Evaluating Inorganic Analyses"; Hazardous
Site Evaluation Division; February 1989.

MADEP, 2001. Massachusetts Department of Environmental Protection Bureau of Waste Site Cleanup, “Massachusetts Quality Assurance and Quality Control
(QA/QC) Requirements.” BWSC-CAM, Interim Final Draft, Revision No. 2, 5 October 2001.

MADEP, 2001. Massachusetts Department of Environmental Protection Bureau of Waste Site Cleanup, “Quality Assurance and Quality Control Guidelines for
Sampling, Data Evaluation and Reporting Activities,” BWSC-CAM, Section VII, Public Comment Draft, Revision No. 0, 21 December 2001.
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Version 1 2( 2002 OLIN-WILMINGTON ( Reviewer/Date (

LEVEL I DATA QUALITY EVALUATION St.
Review/Date
STANDARD OPERATING PROCEDURE AND CHECKLIST Lab Report #
VOLATILE ORGANICS BY METHOD SW38260B/624 Project #

Note: The following analyses will be evaluated according to the "MADEP QA/QC Guidelines for Sampling, Data Evaluation and Reporting Activities.” MADEP,
however, may not list QA/QC criteria for every chemical analysis. Where not defined by MADEP, criteria will default to values stipulated in the QAPP. Where the QAPP
does not define criteria, QA/QC requirements will default to limits employed by the laboratory.

1.0 Laboratory Deliverable Requirements

i.1 Laberatory Information: Was all of the following provided in the laboratory report? Yes{ | No[ ] NA[L ] Comments:
Check items received.

O WName of Laborafory O Address O Project iD O Phone # O Sample identification — Field and Laborafory
Client Information: O Name O Address O Client Contact (1Ds must be cross-referenced)

ACTION: If no, contact lab for submission of missing or illegible information.

1.2 Laboratory Report Certification Statement Yes[ | Nof ] NA[ ] Comments:

Does the laboratory report include a comnpleted Analytical Report Certification in the required format?

ACTION. If no, contact fab for submission of missing certificalion or certification with correct format.

1.3 Laboratory Case Narrative: Yes[ | No[ ] MNA[ ] Comments:

0 Namrative serves as an exception report for the project and method QA/QC performance. L7 Narrafive includes an explanation of each discrepancy on the

Certificafion Staterment.

ACTION: If no, contact lab for submission of missing or llegible information.

1.4 Chain of Custedy (COC) copy present with all documentation completed? Yes[ ] Nol[ ] N/A[_]  Comments:

Does the laboratory report include completed Chain of Custody forms containing all samples in this SDG?

NOTE: Olin receives and maintains the original COC,

ACTION: If no, contact lab for submission of copy of completed COC.

82601 Page | of 10



OLIN-WILMINGTON
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE ORGANICS BY METHOD SW8260B/624

1.5 Sample Receipt Information (Cooler Receipt Form present?):
Yes| | WNol_] N/AT ] Comments:

Were each of the following tasks completed and recorded upon receipt of the sample(s) into the laboratory?
[ Sample temperature confirmed: must be 1° - 10° C. {If samples were sent by courier and delivered on the same day as collection, temperature requirement does not apply).
[3 Container type noted  ©] Condition observed O Field and lab IDs cross referenced ‘

ACTION: If no, contact lab for submission of missing or incomplete documentation.
1.5.1 Were the cotrect botiles and preservatives used?

Water - 40 mL VOA vial/HCL to pH<2, cool to 4°C Yes| | Ne[ ] NMNA[] Comments
Sail - 5 gram Encore™/cool to 4°C or 40 mL VOA vial with field

preservation of sodium bisulfate (low-level) or methanol (high-level} or

field preservation in water if soils are reactive to sodium bisulfate (i.e.

alkaline conditions, excessive humic acid content, etc.)

ACTION: If no, inform senior chemist. Document justification for change in container/volume (if applicable); qualify both positive data and non-detect data (J) if
cooler temperature exceeds 10°C. Rejection of data requires professional judgment

ACTION: Ifeach VOA vial for a sample contains air bubbles or the VOA vial analyzed contained air bubbles, flag positives (J) and reject nondetects (R).

1.5.2 Were all samples delivered to the laboratory without breakage? Yes| | Nof ] MNA[ ] Comments:

1.5.3 Does the Cooler Receipt Form or Lab Narrative indicate other problems with sample
receipt, condition of the samples, analytical problems or special circumstances affectingthe Yes[ ] No[ | WA[_] Comments:
quality of the data?

1.6 Sample Results Section: Was the following information supplied in the laboratory Yes L] Wel ] N/AT 1 Cominents:
report for each sample?

O Field ID and Lab [D O Date and time collected 1 Analyst Initials O Dilution Factor O % moisture or solids O Reperting limits
O Clean-up method O Analysis method O Preparation method O Date of preparationfextraction/digestion clean-up and analysis, where applicable

O Matrix 1 Target analytes and concentrations O Units {soils must be reported in dry weight)

ACTION: If no, contact lab for submission of missing or incomplete information.

L7 QA/QC Information: Was the following information provided in the laboratory report  ves| | No[_ ] NA[_]  Comments:
for each sample batch?

a1
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LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE ORGANIC COMPOUNDS BY METHOD 8260B/624

O Method blank results [ LCS recoveries 0O MS/MSD recoveries and RPDs [ Surrogate recoveries

ACTION: If no, contact lab for submission of missing or incomplete information.

2.0 Holding Times

Have any technical holding times, determined from date of collection to date of analysis,
been exceeded? Yes| ] No[_] N/A 1 Comments:

For water samples, the holding time is 7 days (aromatics) from sampling for
unpreserved samples and 14 days for preserved samples.

For soil samples, the holding time is 14 days from sampling if field preserved with
sodium bisulfate/methanol/or water. 1f an Encore™ sampler was used, the lab must
preserve the sample within 48 hours. Analytical holding time from time of
preservalion is 14 days. '

NOTE: List samples that exceed hold time with # of days exceeded on checklist

ACTION: If technical holding times are exceeded, qualify all positive results {J) and non-detects (UJ). For water samples that are grossly exceeded (>2X hold time) reject (R) all non-
detect results. For soil samples professional judgement will be used to determine if rejection is necessary.

3.0 Laboratory Method

3.1 Was the correct laboratory method used?
. Y N N/A C :
Purge and Trap Water: 5030B  Soil: 5035 : el oLl L] omments

Volatile Organics 3260B

ACTION: If no, contact lab to provide justification for method change compared to the requested method, Contact senior chemist to inform Client of change or to request variance.

32 Are the practical quantitation limits the same as those specified by the YeSI.1 No[ 1 ~NAT J  Comments:
OSOW  COQAPP  [iab  [IMADEP

Evaluate PQLs with respect to sample matrix, preparation, dilution, moisture, etc. If sample PQL is indetenminate, contact lab for explanation. Provide a listing of all samples with
PQLs that are elevated due to dilution, sample matrix, or preparation factors.

8260B Page 3 of 10
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LEVEL I DATA QUALITY EVALUATION

STANDARD OPERATING PROCEDURE AND CHECKLIST
YOLATILE ORGANIC COMPOUNDS BY METHOD 8260B/624

3.3 Are the appropriate pararmeter results present for each sample in the SDG?

NOTE: The MADEP QA/QC Guidelines requires a minimum compound regording list for volatile
organic compounds. Determine target compound requirernent and venfy reporting fist.

3.4 Were Tentalively identified Compounds (TICs) reported?

NOTE: TICs are only required for samples with full MADERP targef list. Defermine if TICs
are required. MADEP requires that all TICs be reporfed lo the LCS. Per the MADEP
guidance, TICs, which are identified as aliphatic hydrocarbons, do nof have to be
reported as TiCs. However, these compounds must be evaluated as part of the health-
based risk assessment approach (VPH/EPH).

ACTION: Qualify reported TIC results as estimated and flag (NJ).
35 W dilutions were required, were dilution factors reported?

NOTE: MADEP guidance states that if a diluted and an undilufed analysis is performed,
the faboratory should report resufls for the lowest dilution within the valid calibration range
for each analyte.

ACTION: if no, contact the lab for submission.

4.0 Method Blanks

4.1 Are the Method Biank Summaries present?

ACTION: If no, call the laboratory for submission of missing data.

4.2 Was a method blank analyzed for each analytical batch of 20 samples or less?

Yes| | Wol ]
Yes|_| Nol |
Yes|[_J No[ ]
Yes|_| Nol ]
Yes| ] Nol[ ]

NAL]

WAL ]

N/AL ]

NAT_]

N/A L]

Cormiments:

Comments;

Comments:

Comments:

Comments:

LY
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LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VYOLATILE ORGANIC COMPOUNDS BY METHOD 82608/624

ACTION: If no, document discrepancy in case narrative and contact lab for justification. Consult senior chemist for action needed.

4.3 Is the method blank less than the PQL? (See attached table for PQLs). Yes| | No[ | N/A[ ] Comments:

NOTE: MADEP aflows common laboratory contaminants (acetone, methylene chioride
and 2-hutanone) fo be present at concentrations < 5x the PQL.

44 Do any method blanks have positive results for VOC parameters? Qualify data )
according to the following: Yes[_j Nol | NAL] Comments:

For the commeon contaminants (methylene chloride, acetone, toluene, and 2-

butanone):

if the sample concentration is < 10 x blank value, flag sample result non-detect “U™ at the
PQL or the concentration reported if greater than the PQL.

1f the sample concentration is > 10 x blank value, no qualification is needed.

For other VOC contaminants:

1f the sample concentration is < 5 x blank value, flag sample result non-detect “U*” at the
PQL or the concentration reported if greater than the PQL.

If the sample concentration is > 5 x blank value, no qualification is needed.

ACTION: If any blank has positive results, list all the concentrations detected and flagging level (flagging level = 10x or 5 = blank value) on the checklist, List all affected samples
and their gualifiers.

5.0 Laboratory Confrol Standards

5.1 Was a laboratory control standard (LCS) run with each analytical baich of 20 Yes[ | Neo[ ] NATL ] Comiments:
samples or less?

ACTION: If no, call laboratory for LCS form submittal. If data is not available, use professional
judgment to determine qualification actions for data associated with that batch.

82608 Page 5 of 10



OLIN-WILMINGTON
LEVEL 1 DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE ORGANIC COMPOUNDS BY METHOD 8260B/624

5.2 Is a LCS Summary Form present? Yes[_} No[ ] NAL ] Comments:
ACTION: If no, contact lab for resubmission of missing data.
5.2 Is the recovery of any analyte outside of control limits? Yes[ ] Nel ] NA[ ] Comments:

NOTE: A full target, second source LCS is required by MADEP.

NOTE: Use MADEF guidefines fist LCS recavery fimits of 70-130.

ACTION: If recovery is above the upper limit, qualify all positive sample results within the batch as (J). If recovery is below the lower limit but > 10%, qualify all positive and no-
detect results within the batch as (J). 1f LCS recovery is <10%, noa-detect results are rejected (R). Document qualified compounds and percent recoveties in the validation report.

5.4 Are 80% of LCS recoveries within laboratory control limits? Yes[ ] No[_] NA[_] Comments:

ACTION: [f 80% of LCS recoveries are not within limits, use professional judgment
and consult Senior Chemist.

6.0 Matrix Spiles

Matrix spikes mnay be collected at different frequencies based on monthly, quarterly, or task specific schedules. Confum spike requirements for each set with the senior
chemist.

6.1 Were project-specific MS/MSDs collected? List project samples that were spiked.

ACTION: If no, contact senior chemist to see if any were specified. Yes| | No[ ] NA[] Comments:
6.2 Is the MS/MSD Recovery Form present?
ACTION: If no, contact lab for resubmission of missing data, Yes_ ] Nel[ ] Nia[ ] Comments:
6.3 Were malrix spikes analyzed at the required frequency of 1 per 20 samples per
matrix? Yes| | MNel[_j NAAT ] Comments:

ACTION: If any matrix spike data is missing, call lab for resubmission.

{ —{
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LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE ORGANIC COMPOUNDS BY METHOD $260B/624

6.4 Are any VOC spike recoveries outside of the QC limits?
Yes[ ] Nel_] NATL ] Comments:

NOTE: %R = (SSR-SR) x 100% Where: SSR =  Spiked sample result
SA SR =

Sample result
SA = Spike added

NOTE: A fuil target, second source MS/MSD is required by MADERP.
NOTE: MADEP guidelines list MS/MSD recovery limits as 70-130.

NOTES: 1) If only one of the recoveries for an MS/MSD pair is outside of the control limits, no qualification is necessary. Use professional judgment for the MS/MSD flags.
2) If the MS/MSD was performed by the laboratory on a non-project sample, no qualification is required.

ACTION: MS/MSD flags only apply to the sample spiked. If the recoveries of the MS and MSD exceed the upper control limit, qualify positive results as
estimated (J). If the recoveries of the MS and MSD are lower than the lower control limit, qualify both positive results and non-detects (J). If recovery is < 10%,
reject non-detects (R).

6.5 Are any RPDs for MS/MSD recoveries outside of the QA/QC limits?

NOTE: RPD=_S-D _ x100% WhereS = MS result YesL ] Nol ] NALJ  Comments:
(5+D)2 D = MSD result
NOTE: MADEP guidelines fist MS/MSD RPD limits for both water and soifs as = 20.

ACTION: If the RPD exceeds the control limit, qualify positive results and non-detects (J).

7.0 Surrogate Recoveries

Were one or more VOC surrogate recoveries outside of laboratory limits for any Yes[ ] Nel | NA[_] Comments:
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OLIN-WILMINGTON
LEVEL 1 DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
YOLATILE ORGANIC COMPOUNDS BY METHOD 8260B/624

sample or melhc_ntni_bTank? If yes, were samples re-analyzed?

NOTE: %R =QD x 100% Where: S = MS sample result
D = MSD sample result

NOTE: No qualification is required if two of the surrogates are within acceptable QC
limits. If surrogate recoveries fail due to dilution, results are not flagged. Document on
checklist and in the case narrative.

NOTE: MADERP guidelines fist surrogate limits for both water and soils as 70-130%.

Surrogate recovery limits greater than + 30% are aflowed for difficult matrices (wastes,
sludges, etc.) with appropriate analfytical documentation.

ACTION: If recoveries are >10%, but fail to meet quality control criteria: (1) For recoveries below the QC limit but >10%, qualify nondetects and positives (J), and

(2) For recoveries above the QC limit, qualify only positives (J). If any surrogate recovery is <10% (unless the QC limits are below 10%, in which case, results are
flagged as stated above), flag positives (J) and reject nondetects (R).

8.0 Sampling Accuracy

8.1 Were trip blanks shipped with YOC samples and analyzed?

NOTE: MADEP requires trip blanks per the folfowing frequency: Yes| | Nol | NAL ]  Comments:
Soil/Sediment Agueous Drinking Water
Option 1 Not Required Not Required 1 per coofer VOAs/VPH
Option 3 1 per 10 samples 1 per 10 samples 1 per 10 samples

8.2 Do any trip blanks have positive results?

Yes[ ] No|l |} NA[ 1 Comments:
ACTION: Prepare a list of samples shipped in the same cooler as a contaminated blank.

1f the sample concentration is < 5 x blank value, flag sample result non-detect *U” at the PQL or the concentration reported if greater than the PQL.

If the sample concentration is > 5 x blank value, no qualification is needed.

1 S
s N
Pl %
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LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE ORGANIC COMPOUNDS BY METHOD 8260B/624

The majority of ground water samples are collected directly from a tap, process stream, . No N/A c <
or with dedicated tubing. Rinse blanks will not be collected. esl | L] [ amments:

8.3 Were rinsate blanks collected? Prior to evaluating rinsate blanks, obtain a list of the associated
samples from the senior chemist.

NOTE: MADEP dues not specify the coffection of rinsate blanks.
8.4 Do any rinsate blanks have positive results?

Yes[ ] Ne[ | NA[ ] Comments:

ACTION: Evaluate rinsate results against biank results to determine if contaminant may be laboratory-, ambient-, or shipment-derived. If resulis are not lab-, ambient-
, or shipment-related, qualify according to the table above (8.2).

9.0 Field Duplicates
: i 7 in a list les and thei iat
ﬁge:d\::;ficf;ig duplicate samples collected? Obtain a list of samples and their associated Yes{ | Nol ] NA[L] Commens.

. . 0
9.2 Were field duplicates collected per the required frequency? Yes] | No[ ] WAL ] Comments:
0 SOW [0 QAPP (1 per 10) O MADEP Opfion 1{1 per 20)

O MADEP Option 3 {1 per 10}

9.3 Was the RPD < 50% for soils or 30% for waters? Calculate the RPD for all results
LT, Y N N/A :
and attach to this review, es_| o[ ] [} Comments

ACTION: Qualify data (J) for both sample results if the RPD goal is exceeded.
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OLIN-WILMINGTON
LEVEL | DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE ORGANIC COMPOUNDS BY METHOD 8260B/624

10.0 Application of Validation Qualiliers

ified?
Was any of the data qualifie Yes{ 1 Nol | NAL ]  Comments:

If so, apply data qualifiers directly to the DQE copy of laboratory report and flag pages
for entry in database.

REFERENCES

LAW, 1999, “Final Quality Assurance Project Plan, Olin Wilmington Property, 51 Eames Street, Wilmington, MA”, LAW Engineering and Environmental Services, Kennesaw,
GA 30144. August 1999.

STL-Westfield, 2002. “Olin — General Chemistry Control Limits {Soil & Water),” Severn Trent Laboratories, Inc., 53 Southampton Road, Westfield, MA, 01085.

(1.S. Environmental Protection Agency (USEPA), 1996. "Region 1| EPA-NE Data Validation Guidelines For Evaluating Environmental Analyses™; Quality Assurance
Unit Staff; Office of Environmental Measurement and Evaluation; December 1996.

MADEP, 2001. Massachusetts Department of Environmental Protection Bureau of Waste Site Cleanup, “Massachusetts Quality Assurance / Quality Control (QA / QC
Requirements,” BWSC-CAM, Interim Final Draft, Revision No. 2, § October 2001.

MADEP, 2001. Massachusetts Department of Environmental Protection Bureau of Waste Site Cleanup, “Quality Assurance / Quality Control Guidelines for Sampling, Data
Evaluation and reporting Activities, ” BWSC-CAM, Section VII, Public Comment Draft, Revision No. 0, 21 December 2001.

{ —
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Version 1.2, Nov 2002 OLIN-WILMINGTON Reviewer/Date

LEVEL I DATA QUALITY EVALUATION

Sr. Review/Date
STANDARD OPERATING PROCEDURE AND CHECKLIST

L.ab Report #
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/025

Project #

1.0 Labaratory Deliverable Requirements

1.1 Laboratory Information: Was all of the following provided in the laboratory report? Yes[ ]

Ne[ ] WA[_] Comments:
Check items received.

O Name of Laboratory {0 Address O  Project 1D O Phone #

1 Sample identification — Fieid and Laboratory
Client Information: [0 Name O Address

0 Client Contact {IDs must be cross—eferenced)

ACTION: If no, contact lab for submission of missing or illegible information.

1.2 Laboratory Report Certification Statement

) Yes[ | Nof[ | NA[ ] Comments:
Does the laboratory report inciude a completed Analytical Report Ceriification in the required format?

ACTION: if no, contact lab for submission of missing certification or certification with correct format.

1.3 Laboratory Case Narrative: Yes[ ] Nef[ | NA[ ] Comments:

O Narralive serves as an exception report for the project and method QA/QC performance. L7 Narrative inclides an explanatfon of each discrepancy on the

Certification Statement.
ACTION: If no, contaci lab for submission of missing or iflegible information.

1.4 Chain of Custody (COC) copy present of completed COC? Yes| ] WNo[_] NA[] Comments:
Does the laboratory report include a copy of the completed Chain of Custody forms containing all
samples in this SDG?

NOTE: Olin receives and maintains the original CQOC.

ACTION: If no, contact lab for submission of missing completed COC.

lof 11



OLIN-WILMINGTON
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHETUKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

1.5 Sample Receipt Information {Cooler Receipt Form): Were each of the following
tasks completed and recorded upon receipt of the sample(s) into the laboratory?

Yes| ] No[ ] NA[ ]

Comments:
O Sample temperature confirmed: must be 17 —10° C. (If samples were sent by courier and delivered on the same day as collection, temperature requirement does not apply).

[ Container type noted [ Condition observed [ pH verified (where applicable) [ Field and lab IDs cross referenced

ACTION: 1f no, contact lab for submission of missing or incomplete documentation.

1.5.1 Were the correct bottles and preservatives used? Yes[ ] No[ ] N/A[ ] Comments:
Water - 1 Liter amber bottle/cool to 4°C
Soil - 8 oz soil jar/cool to 4°C
ACTION: If no, inform senior chemist. Document justification for change in
container/volume (if applicable), qualify positive and non-detect data (J) if cooler
temperature exceeds 10°C. Rejection of data requires professional judgment.
1.52 Were all samples delivered to the laboratory without breakage?
Yes|[ | No[ ] NA [_] Comments:
1.5.3  Does the Cooler Recejpt Form or Lab Narrative indicate other problems with
sample receipt, condition of the samples, analytical problems or special Yesf ] No| ] NAJ{ ] Comments:
circumstances affecting the quality of the data?
1.6 Sample Resulis Section: Was the following information supplied in the laboralory Yes| | No[ ] NA[_] Comurents:
report for each sample?
1} Field 1D and Lab 1D

O Date and time collected
[J Analysis method

[ Target analytes and concentrations

O Clean-up method

O Analyst Initials
Matrix

O Dilution Faclor O % moisture or solids
O Freparation method

[1 Reporting fimits
[] Date of preparation/exiraction/digestion clean-up and analysis, where applicable O
O Units (soils must be reported in dry weight)

ACTION: If no, contact lab for submission of missing or incomplete information.

2ofil
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OLIN-WILMINGTON
LEVEL I DATA QUALITY EVALUATION

STANDARD OPERATING PROCEDURE AND CHECKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

L7 QA/QC Information: Was the following information provided in the laboratory vyes| | No[_ ] NA[_]  Comments:
report for each sample batch? -
O Method blank resufts O LCS tecoveries [ MS/MSD recoveries and RPDs T Surrogate recoveries

ACTION: If no, contact lab for submission of missing or incomplete information.

2.0 Holding Times Yes[ ] No[_] NA [ ] Comments:

Have any technical holding times, determined from date of collection to date of analysis, been exceeded?
NOTE: For water samples, the holding time is 7 days from sampling to extraction and 40 days from extraction to analysis. For soil samples, the holding time is 14 days from
sampling to extraction and 40 days from extraction to analysis.

ACTION: If technical holding titnes are exceeded, qualify all positive results {J) and non-detects (UJ). For water samples that are grossly exceeded (>2X hold time) reject (R) all non-
detect results. For soil samples professional judgement will be used to determine if rejection is necessary.

30 Laboratory Method Yes || No.[_»J N/AT ] Comments:
3.1 Was the correct laboratory method used?
Water Extraction 3510C or 3520C
Soil Extraction 3540C or 3550B

Semi-volatile Organics 8270C

ACTION: If no, contact project manager to inform Client of change; request variance from Client; contact laboratory to provide justification for method change
compared to the requested method.

3.2 Are the practical guantitation limits the same as those specified by the

O sow [t QAPP O Lab? Yes[ ] No[L] WNA[ ] Comments:
NOTE: The QAPP and MADEF QA/QC Guidefines provides PQLs for semi-volatile organic
compounds. Verify proper PQLs were used for each dafa set

ACTION: Ifno, evaluate change with respect to sample matrix, preparation, dilution, moisture, etc. If sample PQL is indeterminate, contact Iab for explanation.

3ofl]



OLIN-WILMINGTON
LEVEL 1 DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

3.3 Are the appropriate parameter results present for each sample in the SDG? Yes| ] Ne[ ] WA[_] Comments:

ACTION: If no, check Request for Analysis to verify if method was ordered and COC to verify that it was sent, and contact lab for resubmission of the missing data

: . ) ) ,
3.4 Were Tentatively ldentified Compounds (TICs) reported: Yes| | No[ | NAL] Comments:

NOTE TICs are only required for samples with full MADEP target list. Determine if TICs
are required. MADEPF requires that all TICs be reported to the LCS. Per the MADEP
guidance, TICs, which are identified as aliphatic hydrocarbons, do not have fo be
reporied as TICs. However, these compounds must be evaluated as part of the health-
based risk assessmant approach (VPH/EPH).

ACTION: Qualify reporfed TIC resulls as estimated and flag (NJ}.
3.5 If dilutions were required, were dilution factors reported? Yes| ] No[ ] WAL ] Comments:

ACTION: If no, contact the lab for submission.

4.0 Method Blanks
4.1 [s the Method Blank Summary present?

- . IA C :
ACTION: Ifno, call the laboratory for submission of missing data. Yes|_ ] Nol ] NALI omiments

4.2 For the analysis of SVOCs, has a method blank been analyzed for each
analysis batch of field samples of 20 or less? Yes[ | No[ ] NA[_] Comments:

ACTION: If no, document discrepancy in case narrative and contact lab for
justification. Consult senior chemist for action needed.

4ofIl
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OLIN-WILMINGTON
LEVEL 1 DATA QUALITY EVALUATION

STANDARD OPERATING PROCEDURE AND CHECKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

4.3 Is the method blank less than the PQL?
Yes{ ] No[ ] NWA[ ] Comments:

NOTE: MADEP aflows corwnon faboratory contaminants (such as phthalates) to be
present at concentrations < 5x the PQL

4.4 Do any method blanks have positive results for SVOC parameters? Qualify data )
according to the following: Yes{ ] Nol_j MNAL] Comments:

For the common contaminants (phthalates):

If the sample concentration is < 10 x blank vabue, flag sample result non-detect “U” at the
PQL or the concentration reported if greater than the PQL.

If the sample concentration is > 10 x blank value, no qualification is needed.

For other §VOC contaminants:

1fthe sample concentration is < 5 x blank value, flag sample result non-detect *U” at the
PQL or the concentration reported if greater than the PQL.

1f the sample concentration is > 5 x blank value, no qualification is needed.

ACTION: For any blank with positive results, list all contaminants for each method blank, including the concentration detected and the flagging level (flagging
level = 5x or 10x the blank value) and the associated samples and qualifiers.

Laboratory Congrol Standard

5.1 Was a laboratory control standard run with each analytical batch of 20 Yes[ ) No[_ ] NA[_] Comments:
samples or less?

ACTION: Call [aboratory for LCS form submittal. [If data are not available, use
professional judgment to determine the usability of sample results associated with that

S5ofll



OLIN-WILMINGTON
LEVEL1DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

5.2 Is a LCS Summary Form present? Yes[ ] No[_1 NAL 1

ACTION: If no, contact lab for resubmission of missing data.

53 Is the recovery of any analyte outside of control limits?

Yes[ ] Nol| | NAFL ]
NOTE: A full target, second source LCS js required by MADEP.

NOTE: MADEP guidelines list LCS recovery limils as 40-140 for base-neuiral compounds and
30-130 for the acid compounds. The laboratory must identify analyfes that routinely exceed these
fimits,

Comments:

Comments:

ACTION: If recovery is above the upper limit, qualify all positive sample results within the batch as (I). If recovery is below the lower limit but > 10%, qualify all positive and no-

detect results within the batch as (J). IfLCS recovery is <10%, non-detect results are rejected (R).

0 . s o
5.4 Are 80% of LCS recoveries within laboratory controlrlmnts. Yes{ ] No[ ] NAL_]
ACTION: If 80% of LCS recoveries are not within limits, use professional judgment

and consult Senior Chemist.

6.0 Matrix Spikes

Matrix spikes may be collected at different frequencies based on monthly, quarterly, or
task specific schedules. Confirm spike requirements for each set with the senior chemist.

Comments:

6of 1l



( (
OLIN-WILMINGTON
LEVEL I DATA QUALITY EVALUATION

STANDARD OPERATING PROCEDURE AND CHECKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

6.1 Were project specified MS/MSDs collected?  List project samples that

were spiked. Yes{ | No[_] NA[ ] Comments:

ACTION: If no, contact senior chemist ko see if any were specified.

?
6.2 Is the MS/MSD recovery form present? Yes| ] No[ ] NA[_] Comments:

ACTION: If no, contact lab for resubmission of missing data.

6.3 Were matrix spikes analyzed at the required frequency of 1 per 20 ' .
samples per matrix? Yes| | No{_] NA[_] Comments:

ACTION: If any matrix spike data are missing, call lab for resubmission.

7Tof Il



OLIN-WILMINGTON
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

6.4 Are any SVOC spike recoveries outside of the QC limits? Yes[ ] Nol_] NA[ ]

NOTE: %R =(SSR-SR} x 100% Where: SSR = Spiked sample resuit
SA SR = Sample result

SA = Spike added
NOTE: A ful target, second source MS/MSD is required by MADEP.

NOTE: MADEP guidelines list MSMSD recovery limils as 40-1 40 for base-neutral
compounds and 30-130 for acid compounds.

NOTES: 1) If only one of the recoveries for an MS/MSD pair is outside of the control limits, no
qualification is necessary. Use professional judgment for the MS/MSD flags.

2) If the MS/MSD was performed by the laboratory on a non-project sample, no
qualification is required.

ACTION: MS/MSD flags only apply to the sample spiked. 1f the recoveries of the MS and
MSD exceed the upper control limit, qualify positive results as estimated (J). If the recoveries of
the MS and MSD ate lower than the lower control limit, qualify both positive results and non-
detects {J). IfL.CS recovery is <10%, non-detect results are rejected (R).

Comments:

8ofll
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OLIN-WILMINGTON
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

6.5 Are any RPDs for MS/MSD recoveries outside of the QC limits? Yes[ ] No[ ] NA[ ] Comments:
NOTE: RPD =___S8-D x 100% Where: S = MS sample result
(S+D)/2 D = MSD sample result

NOTE: MADEP guidelines list MS/MSD RPD limits for water as < 20 and soils as < 30.

NOTE: Laboratory control fimits apply when spiked sample results fall within the
normal calibration range. If dilutions are required due to high sample concentrations,
the data are evaluated, but no flags are applied.

ACTION: If the RPD exceeds the control limit, qualify positive results and non-detects
(.

7.0 Surrogate Recoveries

Were one ot more SYOC swirogate recoveries outside of laboratory limits forany Yes|_ | No[ ] NA[_] Comments:
sample or method blank? If yes, were samples re-analyzed?

NOTE: %R =QD x 100% Where: S = MS sample result
D = MSD sample result

NOTE: MADEP guidelines list surmgafe fimits for soils as 30-130% for all surrogales,
and for water as 30-130% for base-neutrals and 15-110% for acid surrogales.

NOTE: Qualify BNE results based upon BNE surrogates and AE results based upon
AE surrogates.

ACTION: If recoveries are >10%, but 2 or more from any one fraction (acid or base-
neutral) fail to meet QC criteria: (1) For recoveries below the QC limit, qualify non-
detects and positives (J), and (2) For recoveries above the QC limit, qualify only
positives (J). If any surrogate recovery is <10% (unless the lab QC limits are below
10%, in which case, results are flagged as stated above), flag positives (J) and reject non-
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OLIN-WILMINGTON
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

detects {R).

8.0 Sampling Accuracy

The majority of ground water samples are collected directly from a tap, process stream, or
with dedicated tubing. Rinse blanks will not be collected.

8.1 Were rinsate blanks collected? Prior to evaluating rinsate blanks, obtain a list
of the associated samples from the project chemist.

Yes[ ] Nel[ | WAL ]

NOTE: MADEP does niot specify the collection of rinsate blanks.

. - o
8.2 Do any rinsate blanks have positive results? Yes[ ] No[ ] NA[ ]

NOTE: For the common contamninants (phthalates), qualification is applied as indicated
above using a 10x blank value in lieu of a 5x biank value. '

if the sample concentration is < 5 x blank value, flag sample result non-detect “U” at the
PQL or the concentration reported if greater than the PQL.

If the sample concentration is > 5 x blank value, no qualification is needed.

9.0 Field Duplicates

9.1 Were field duplicate samples collected? Obtain a list of the samples and
their associated field duplicates. YesL 1 Nol J NAL]

9.2 Were field duplicates collected per the required frequency? Yes| | Nol[ ] NALJ

O sOowW 0O QAPP 7 MADEP Option 1(1 per 20} [0 MADEP Option 3 (1 per 10)

9.3 Was the RPD < 50% for soils or waters? Calculate the RPD for all results and
. - N N/A
attach to this review. Yes | | o] [

Comments:

Comnients:

Comments:

Comments:

Commments:

100f11
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OLIN-WILMINGTON
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
SEMI-VOLATILE ORGAINICS BY METHOD 8270C/625

ACTION : RPD must be £50% for soil and water. Qualify data (J) for both sample resulis if the RPD exceeds 50%.

10.0  Application of Validation Qualifiers

ified?
Was any of the data qualified? Yes{ | No[ | NA[ ] Comments:

1f s, apply data qualifiers directly to the DQE copy of laboratory repott and flag pages
for entry in database.

REFERENCES

LAW, 1999, “Final Quality Assurance Project Plan, Olin Wilmington Property, 51 Eames Street, Wilmington, MA”, LAW Engineering and Environmental Services, Kennesaw,
GA 30144, August 1999, '

STL-Westfield, 2002. “Olin — General Chemistry Conttol Limits (Soil & Water),” Severn Trent Laboratories, Inc., 53 Southampton Road, Westfield, MA, 01085,

U.S. Environmental Protection Agency (USEPA), 1996. "Region | EPA-NE Data Validation Guidelines For Evaluating Environmental Analyses"; Quality Assurance
Unit Staff: Office of Environmental Measurement and Evaluation; December 1996

MADEP, 2001. Massachusetts Department of Environmental Protection Bureau of Waste Site Cleanup, “Massachusetts Quality Assurance / Quality Control (QA / QC
Requirements,” BWSC-CAM, Interim Final Draft, Revision No. 2, 5 October 2001,

MADEP, 2001. Massachusetts Department of Environmental Protection Bureau of Waste Site Cleanup, “Quality Assurance / Quality Control Guidelines for Sampling, Data
Evaluation and reporting Activities, " BWSC-CAM, Section VII, Public Comment Draft, Revisicn No. 0, 21 December 2001.
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Version 2, April 2003 OLIN-WILMINGTON

Reviewer/Date
LEVEL I DATA QUALITY EVALUATION Sr.
Review/Date
STANDARD OPERATING PROCEDURE AND CHECKLIST Lab Report #
WET CHEMISTRY PARAMETERS BY VARIOUS METHODS Project #

Note: The following analyses will be evaluated according to the "MADEP QA/QC Guidelines for Sampling, Data Evaluation and Reporting Activities.” MADEP,

however, may not list QA/QC criteria for every chemical analysis. Where not defined by MADEDP, criteria will default to values stipulated in the QAPP. Where the QAPP
- does not define criteriz, QA/QC requirements will default to limits employed by the laboratory.

1.0

Laboratory Deliverable Requirements

1.1 Laboratory Information: Was all of the following provided in the laboratory report? Yes[ | WNo[ ] NATL ] Comments:

Check items received.

O Name of Laboratory 0O Address 0O Project ID O Phone #

Client Infonmation: O Name O Address [ Client Contact
ACTION: If no, contact lab for subinission of missing or illegible information,

B3 Sample identification — Field and Laboratory
{({Ds must be cross-referenced)

1.2 Laboratory Report Certification Statenent

Yes[ ] No[ ] NA[ ] Comments:
Does the lahoratory report include a completed Analytical Report Certification in the required format?

ACTION: If no, contact fab for submission of missing certification or certification with correct format.

1.3 Laboratory Case Narrative: Yes|[ ] Nof §] WNA[ ] Comments:

O Narrative seives as an exception report for the project and method QA/QC performarice. £7 Narrative includes an explanation of each discrepancy on the

Certification Statement.
ACTION: if no, contact tab for submission of missing or illegible information.

1.4 Chain of Custody (COC) copy present with all documentation completed? Yes{ | No[_] NA[ ] Comments:

Does the laboratory report include copies of Chain of Custody forms containing all samples in this SDG?

NOTE: Olin receives and maintains the ofiginal COC.
ACTION: if no, contact lab for submission of copy of missing completed COC.

1.5 Sample Receipt Information (Cooler Receipt Form): Were each of the following
tasks completed and recarded upon receipt of the sample(s) into the laboratory?

( 4 (
WET CHEM - =
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( OLlN—WIL( GTON
LEVEL [ DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
WET CHEMISTRY PARAMETERS BY VARIOUS METRODS

Yes[ | Nol[ ] NAL ] Comments:

O Sample temperature confirmed: must be 1°— 10° C. (if samples were sent by courier and delivered on the same day as collection, temperature requirement does not apply).
[1 Container type noted [ Condition observed O pH verified (where applicable) [l Field and lab IDs cross referenced

ACTION: [f no, contact lab for submission of missing or incomplete documentation.
1.5.1 Were the correct bottles and preservatives used?
Aminonia,— 1 Liter polyethylene/H,50, to pH<2,cool to 4°C Yesl_] Nel ] NAL]  Commens:
Qil & Grease — 1 Liter glass/HCL to pH<2,cool to 4°C
Alkalinity — | Liter polyethylene/cool to 4°C
Chemical Oxygen Demand — 50 mL polyethylene/H;80, to pH<2,cool to 4°C
Chloride, pH, sulfate - 50 mL polyethylene/cool to 4°C
Organic Carbon — 500 mL amber glass bottie/HC! or H;SO; to pH<2,cool to 4°C

Sulfide — 50 mL polyethylene/ZnAcetate + NaOH to pH>9, cool to 4°C
Specific conductance, TDS, TSS — 100 mL polyethylene/cool to 4°C

ACTION: If no, inform sentor chemist. Document justification for change in
container/volume (if applicable), qualify positive and non-detect data (J) data if cooler
temperature exceeds 10°C. Rejection of data requires professional judgment

1.5.2  Were all sammples delivered to the laboratory without breakage? Yes| | No[ ] NAL ] Comments:

153  Does the Coofer Receipt Form or Lab Narrative indicate other problems with

sample receipt, condition of the samples, analytical problems or special Yes[ ] No {1 NAL ] Comments:
circumstances affecting the quality of the data?

WET CHEM Page 2 of 9



OLIN-WILMINGTON
LEVEL 1 DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
WET CHEMISTRY PARAMETERS BY VARIOUS METHODS

1.6 Sample Results Section: Was fhe following information supplied in the faboratory

report for each sampie? _ Yes|_ ] Nol[ ] NAL ] Comments:
0 Field [D and Lab ID O Date and time collected O Analyst Initials B Dilution Factor - O % moisture or solids U Reporting limits
3 Ciean-up method [ Analysis method [ Preparation method O Date of preparation/extraction/digestion clean-up and analysis, where applicable
0 Matrix [ Target analytes and concentrations O Units {soils must be reported in dry weight)

ACTION: If no, contact lab for submission of missing or incomplete information.

1.7 QA/QC Information: Was the following information provided in the laboratory report  Yeg Ll No[ ] NA[ Y Comments:
for each sample batch?

[0 Method blank results ¥ LCS recoveries [ MS/MSD recoveties and RPDs [ Laboratory duplicate results {where applicable)

ACTION: If no, contact fab for submission of missing or incomplete information.

2.0 Holding Times ' Yes{ ] No|[_] N/A _ ] Comments:

Have any technical holding times, determined from date of collection to date of analysis, been exceeded? The holding times are as follows:
28 days = ammonia, chemical oxygen demand, chloride, organic carbon, oil & grease, specific conductance, total organic carbon and sulfate
Alkalinity = 14 days Suifide, TDS, TSS = 7 days pH = analyze immediately Nitrate nitrogen as N = 48 hrs
Nitrite nitrogen as N = 43 hrs Nitrate + Nitrite as N = 28 days

NOTE: List samples ihat exceed hold time with # of days exceeded on checklist

ACTION: 1If technical holding times are exceeded qualify results (J). For water samples that are grossly exceeded (>2X hold time) reject (R} all non-detect results. Professional
judgment used to qualify soils.

3.0 Laboratory Methed Yes| | No[ ] N/AL ] Comments:

3.1 Was the correct laboratory method used?

ACTION: If no, contact lab to provide justification for method change compared to the requested method. Contact senior chemist to inform Client of change or to request variance,

£ {
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LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
WET CHEMISTRY PARAMETERS BY VARIOUS METHODS

32  Are the practical quantitation limits the same as those specified by the Yes| ] No[ § NAL_] Comments:
O sow [J QAPP O Lab?

Note: The MADEP QA/QC Guidelines do not yet list PQLs for wet chemistry analyses,
therefore alf criteria will default to values stipulated in the GAFPP* Where the QAPP does not
define criteria, QA/QC requirements default to limits employed by the fab*. Other criteria

may also apply. ]
Ammonia* [3=0.1 mg/ L Alkalinity**[]1= 1 mg/l. Bicarbonate Alkalinity** 00 = 1 mg/L. Carbonate Alkalinity** O = 1 mg/L.
Nitrate Nitrogen as N* [1= .05 mg/L Nitrite Nitrogen as N* [1 = 01 mg/L Chloride* O =1 mg/L Hardness *[3 = 2 mg/L

Spec. Cond.** O 3 umhos/cm Total Organic Carbon** 0 =1 mg/L Oil & Grease* O =3 mg/LL Sulfate (EPA 300.0)* E1 =2 mg/L
COoD:*  Low-—-20mg/L CODP* High - 50 mg/L. O TDS* L= 10 mg/L TS8* O =5 mg/L

pH* O <2to> 12

Other parameter{list) PQL = O Source of PQL =

Other parameter(list) PQL= B Source of PQL =

ACTION: If no, evaluate change with respect to sample matrix, preparation, dilution, moisture, etc. If sample PQL is indeterminate, contact lab for explanation.

3.3 Are the appropriate parameter results present for each sample in the SDG? Yes| }| Nol ] NAL[_] Commnents:

ACTION: If no, check Request for Analysis to verify if method was ordered and COC to verify that it was sent, and contact lab for resubmission of the missing data

3.4 if dilutions were required, were dilution factors reported? Yes| | No[ ] N/A[ ] Commenis:

ACTION: If no, contact the lab for submission.

4.0 Method Blanks Yes{_| No[ 1 NA[ ] Comments:

4.1 Are the Method Blank Summaries present?
ACTION: If no, call the laboratory for submission of missing data.

4.2 Was a method blank analyzed for each analysis batch of wet chemistry field samples of
20 or less? Yes| | No[ ] N/AT ] Comments:

WET CHEM Page 3 of 9



OLIN-WILMINGTON
LEVEL IDATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
WET CHEMISTRY PARAMETERS BY VARIOUS METHODS

ACTION: If no, document discrepancy in case narrative and contact lab for justification. Consull senior cliemist for action needed.

4.3 Is the method blank less than the PQL? (See Section 3.2 for PQLs). Yes[ | Nof ] NA[ ] Comments:

4.4 Do any method blanks have positive results for wet chemistry patameters? Qualify data
. - Y N A :
according to the following: es_1 ol | NAL_ 1 Comments

1f the sample concentration is < 5 x blank value, flag sample result non-detect “U™ at the
PQL or the concentration reported if greater than the PQL.

If the sample concentration is > 5 x blank value, no qualification is needed.

ACTION: if any blank has positive results, list all the concentrations detected and flagging level (flagging level = 5 x blank value) on the checkiist. List all affected samples and their
qualifters.

5.0 Laboratory Control Standards

5.1 Was a laboratory control standard (LCS) run with each analytical batch of 20 Yes] | No[ | N/A[ 1  Comments:
samples or less?

ACTION: If no, call laboratory for LCS form submittal. 1If data is not available, use professional
judgment to detérmine qualification actions for data associated with the batch,

5.2 Is a LCS Summary Form present? Yes[ | No[ ] N/A ] Comments:

ACTION: If no, contact lab for resubmission of missing data.

53 Is any wet chemistry analyte LCS recovery outside the control [imits? Yes[ ] Noj | NATL ) Comments:

5 -
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LEVEL I DATA QUALITY EVALUATION
STANDARD OFPERATING PROCEDURE AND CHECKLIST
WET CHEMISTRY PARAMETERS BY VARIOUS METHODS

LCS Limits:
Alkalinity** [1=80-120% Bicarbonate Alkalinity** [J = 80-120% Carbonate Alkalinity** (1= 80-120%  Specific Conductivity *[3 = 80-120%
Total Organic Carbon** O = 80-120% TDS** 10 = 80-120% 0il & Grease* L1 = 80-120% Ammonia Nitrogen as N* [ = 80-120%
COD Low* [0 = 80-120% COD High* [ = 80-120% Nitrate Nitrogen as N**E]1 = 85-115%  Nitrite Nitrogen as N** 0= 75-120%
Hardness* OJ = §5-115% Chloride* [J = 80-120% Sulfate (EPA 300.0)* O =75-125% pH* [1=98-102% TSS* NA
Other parameter(list) %R = [0 Rec Limits=
Other parameter(list) %R = O RecLimits =

(MADEP has not yst defined LCS recovery limits for wel chemistry analyses.)

ACTION: If recovery is above the upper limit, qualify all positive sample results within the batch as (J). 1f recovery is below the lower limit, qualify all positive and no-detect results
within the batch as (1). If LCS recovery is <10%, non-detect results are rejected (R).

6.0 Matrix Spikes

Matrix spikes may be collected at different frequencies based on monthly, quarterly, or task
specific schedules. Confinn spike requirements for each set with the senior chemist.

6.1 Were project-specific MS/MSDs analyzed? List project samples that were spiked.

ACTION: If no, contact senior chemist to see if any were specified. Yes|_] No[ ] NAL] Comments:
6.2 Is the MS/MSD Recovery Form present?

ACTION: If no, contact lab for resubmission of missing data. Yes| | No[ ] NA[_] Comments

WET CHEM
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OLIN-WILMINGTON
LEVEL 1 DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
WET CHEMISTRY PARAMETERS BY VARIOUS METHODS

6.3 Were matrix spikes analyzed at the required frequency of 1 per 20 samples per

matrix? Yes[ ] WNo[ | NA[ ] Comments:

ACTION: If any matrix spike data is missing, call lab for resubmission.

6.4 Are any wet chemistry analyte spike recoveries outside of the QC limits?
Yesf ] No|_ ] WNA[_ | Comments:
NOTE: %R = (SSR-SR} X 190% Where: SSR =  Spiked sample  resuit
SA SR = Sample result
SA = Spike added
MS/MSD Recovery Limits:
Alkalinity* = NA Bicarbonate Alkalinity* = NA Carbonate alkalinity* = NA Ammonia* {LACHAT) O = 74-125%
Chloride*(SM 4500 Cly [1=77-116% Specific Conductivity * = NA Total Organic Carbon* =NA TDS** =NA
Qil & Grease* =NA COD Low* [1=61-142% . COD High* [1=92-109% Nitrate Nitrogen as N** [ =75-119%
Nitrite Nitrogen as N** [] = 68-136% Hardness* OO =70-130% Sulfate (EPA 300.0)* [ = 75-125% pH* =NA TS8* =NA
Other parameter{list) _ %R = [0 Rec Limits =
* = Laboratory Limits ** = 0lin QAPP Limits  (MADERP has not yet defined L. CS recovery limits for wet chemistry analyses.)

NOTES: 1) If only one of the recoveries for an MS/MSD pair is outside of the control limits, no qualification is necessary. Use professional judgment for the MS/MSD flags.
2) 1f the MS/MSD was performed by the laboratory on a non-project sample, no qualification is required.

ACTION: MS/MSD flags only apply to the sample spiked. Do not evaluate if sample concentration is > 4X spike. If the recoveries of the MS and MSD exceed the upper control
limit, qualify positive results as estimated (J). If the recoveries of the M5 and MSD are lower than the [ower control limit but > 30%, qualify both posmve results and non-detects (3). If
the MS/MSD recovery is < 30% and the sample is non-detect, the results are considered unusable and flagged (R).

ACTION: Laboratary control limits apply when spiked sample results fall within the normal calibration range. If dilutions are required due to high sample concentraﬁons, the data is
evaluated, but no flags are applied.

6.5 Are any RPDs for MS/MSD recoveries outside of the QA/QC limits?

NOTE: RPD=_$-D  x100% WhereS=MS result Yes[ ] No[ ] NALL] Comments:
(S+Dy2 D = M3D result

Al
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LEVEL 1 DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
WET CHEMISTRY PARAMETERS BY VARIOUS METHODS

MS/MSD RPD Limits;

Alkalinity* = NA Bicarbonate Alkalinity* = NA Carbonate alkalinity* = NA Ammonia** (LACHAT) 0 = 8%
Chloride**(SM 4500 Cl) 0 =15%  Specific Conductivity * = NA Total Organic Carbon* =NA TDS** =NA Total Organic Carbon* =NA
COD Low** [0 =14% COD High** 0 = 16% Nitrate Nitrogen as N** [0 16% Nitrite Nitrogen as N** [ = 6%

Qil & Grease* =NA Hardness* =NA Sulfate (EPA 300.0)* O =10% pH* =NA TSS* =NA

Other parameter(fist) RPD = O RPD limit=

Other parameter( list) RPD = O RPD limit=

* = Laboratory Limits ** = Olin QAPP Litmits

(MADEF has not yet defined LC3 recovery limits for wet chemistry analyses.)

7.0 Laboratory Duplicate

Are the RPDs for the laboratory duplicates <20% unless otherwise specified below? Yes| ] No[ ] WNA[] Comments:

ACTION: ifthe RPD is greater than specified limits, qualify all resulis for that analyte as estimated {J).
Alkalinity* = 4% Bicarbonate Alkalinity* = 4% Carbonate afkalinity™® = 4% Oil & Grease* 13 =20%

pH* O = 3% Specific Conductivity *1J=5% TSS** O =6% TDS** [1=06%

8.0 Sampling Accuracy

The majority of ground water samples are collected directly from a tap, process stream, or
with dedicated tubing. Rinse blanks will not be collected.

8.1 Were rinsate blanks collected? Prior to evaluating rinsate blanks, obtain a list of the
associated samples from the senior chemist. Yes{_| Nof ] VAL Comments:

8.2 Do any rinsate blanks ha itive results?
ny rinsate blanks have positive results Yes[ ] Nol[ ] NAL ] Comments:

WET CHEM Page 7 of 9



OLIN-WILMINGTON
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
WET CHEMISTRY PARAMETERS BY VARIOUS METHODS

ACTION: Evaluate rinsate results vs. blank results to determine if contaminant may be laboratory-derived. If not lab-related, qualify according to the table below.

If the sample concentration is < 5 x blank value, flag sample result non-detect “U” at the PQL or the concentration reported if greater than the PQL.

IF the sample concentration is > 5 x blank value, ne qualification is needed.

NOTE: MADEP does not require the collection of rinsale blanks.

9.0 Field Duplicates

9.1  Were field duplicate samples collected? Obtain a list of samples and their associated ]
field duplicates. Yes| | No[ ] NA[L] Comments:

3.2 Were {ield duplicates collected per the required frequency? Yes{ | No[ ] MNAL] Comments:

SoOw O QAPP [0 MADER Option 1(1 per 20) O  MADER Option 3 {1 per 10)
o

9.3 Was the RPD < 50% for soils or waters? Calculate the RPD for all results and

. . Y N N/A C ts:
attach to this review. es|__| ol_] L1 ommen

ACTION: RPD must be £50% for soil and water. Qualify data (I} for both sample resuilts if the RPD exceeds 50%.

Was any of the dat itfied?
any e data guaiifie Yesf | No[ ] NAJ[ ] Comments:

It s0, apply data qualifiers directly to the DQE copy of laboratery report and flag pages
for entry in database.

WET CHng g Page 8 of 9 (
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LEVEL 1 DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
WET CHEMISTRY PARAMETERS BY VARIOUS METHODS

REFERENCES

LAW, 1999, “Final Quality Assurance Project Plan, Olin Wilmington Property, 51 Eames Street, Wilmington, MA”, LAW Engineering and Environmental Services, Kennesaw,
GA 30144, Aupust 1999,

STL-Westfield, 2002. “Olin — General Chemistry Control Limits (Soil & Water),” Severn Trent Laboratories, Inc., 53 Southampton Road, Westfield, MA, 01085,
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Version 1.2, Dec 2002 OLIN CORPORATION Reviewer/Date
LEVEL I DATA QUALITY EVALUATION Br. Review/Daie
STANDARD OPERATING PROCEDURE AND CHECKLIST Lab Report #

VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP Project #

1.0 Laboratory Deliverable Reguirements

1.1 Laboratory Information: Was all of the following provided in the laboratory report? Yes{ | No[ ] NA[ ] Comments:
Check items received.

O WNameoflaboratory 1 Cerlification ID # 0 Address O Prmject ID O Phone # 0 Sampie identification — Field and Laboratory
Client Information: O w~Name O Address 3 Client Contact (IDs must be cross-referenced)
ACTION: If no, contact lab for submission of missing or illegible information.
1.2 Laboratory Report Certificafion Staterment Yes[ | No[ ] NA[_] - Comments
Does the faboratory report include a completed Analytical Report Cerlification in the required format?

ACTION: If ho, contact lab for submission of missing cerdification or certification with commect format.

1.3 Laboratory Case Narrative: Yes[ | Nof[ ] NA[ | Comments:
7 Narative serves as an exception report for the project and method QAMQC performance. [ Narrative includes an explanation of each discrepancy on the

Certification Statement.

ACTION: f no, contact lab for submission of missing or iflegible information.

1.4 Chain of Custody (COC) Yes|_] MNo[ ] NA[LJ] Comments:
Daoes the laboratory repart include a copy of the completed Chain of Custody forms containing all samples in this SDG?

NOTE: Olin receives and maintains the original COC.
ACTION: If no, contact lab for submission of completed COC.

IOf{ (
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OLIN CORPORATION
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP

1.5 Sample Receipt Information (Cooler Receipt Form): Were each of the following Yes] ] No[ ] ™AL ] Comments:
tasks completed and recorded upon receipt of the sample(s) into the laboratory?

{3 Sample temperature confirmed: must be 1° — 10° C. (If samples were sent by courier and delivered on the same day as collection, temperature requirement does not apply).
O Container type noted O Condition observed [ Field and lab IDs cross referenced

ACTION: 1f no, contact lab for submission of missing or incomplete documentation.
1.5.1 Were the correct bottles and preservatives used?

Water - 40 mL VOA vial/HCL to pH<2, cool to 4°C

Soil - 5 gram Encore™/cool to 4°C or 40 mL VOA vial with field
preservation of sodium bisulfate (low-level) or methanol (high-level) or
field preservation in water if soils are reactive to sodium bisulfate (i.e.
alkaline conditions, excessive humic acid content, etc.)

Yes[_] No[ ] NA[ ] Comments:

ACTION: Ifno, inform senior chemist. Document justification for change in container/volume (if applicable); qualify both positive data and non-detect data (1) if
cooler temperature exceeds 10°C. Rejection of data requires professional judgment

ACTION: If each VOA vial for a sample contains air bubbles or the VOA vial analyzed contained air bubbles, flag positives (J) and reject nondetects (R}.

1.5.2 Were all samples delivered to the laboratory without breakage? Yes| | No[ ] NA[] Comments:

1.5.3 Does the Cooler Receipt Form or Lab Narrative indicate other problems with sample
receipt, condition of the samples, analytical problems or special circumstances affecting  Yes[ | No[ | WNA{ ] Comments:
the quality of the data?

1.6 Sample Results Section: Was the foflowing information supplied in the faboratory yes| | No{ ] WN/A[_] Comments:
report far each sample?

O Field ID and Lab 1D 0 Date and time collected O Analyst Initials O Diution Factor O % moisture or solids 0O Reporting limits
[T Analysis method O Preparation method O Date of preparationfextraction/digestion clean-up and analysis, where applicable 0O Matrix O Target analytes and
concentrations O Units (soils must be reported in dry weight)

ACTION: 1f no, contact lab for submission of missing or incompiete information.
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OLIN CORPORATION
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP

1.7 QA/QC Information: Was the following information provided in the laboratory report  ves Ll Nel[] NAL_] Comments:
far each sample batch?

(1 Method blank results O LCS recoveries [0 MS/MSD recoveries and RPDs [ Surrogate recoveries

ACTHON: If no, contact lab for submission of missing or incomplete information.

2.0 Holding Times

Have any technical holding times, determined from date of collection to date of analysis,
been exceeded? Yes[ ] WNel_ ] NA [] Comments:

For water samples, the holding time is 7 days from sampling for unpreserved
samples and 14 days for preserved samples.

For soil samples, methano!l preservation required with a holding time of 14 days.
If an Encore™ sampler was used, the lab must preserve the sample within 48
hours. Analytical holding time from time of preservation is 14 days.

NOTE: List samples that exceed hold time with # of days exceeded on checklist

ACTION: Iftechnical holding times are exceeded, qualify all positive results (J). Use professional judgment to reject (R) data for grossly exceeded,

3.0 Laboratory Methed

3.1 Was the correct laboratory method used? ~ Yes|_] Ne[ ] NA[_] Comments:
Purge and Trap Water: 5030B  Soil: 5035
Volatile Petrolewn Hydrocarbons MADEP VPH 98-1

ACTION: I{ no, contact lab to provide justification for method change compared to the requested method. Contact senior chemist to inform Client of change or to request variance.

!, 3 og" (



OLIN CORPORATION
LEVEL I DATA QUALITY EVALUATION

STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP

3.2 Are the practical quantitation limits the same as those specified by the Yes| ] Nel ] NA[ ]  Comments:
Osow O QAPP [ Lab O MADEP

NOTE: The MADEP QA/QIC Guidelings provides PQLS for volatile petroleum hydrocarbons.
See MADEP PQLs vs. the PQLs listed in fhie QAPP.

ACTION: If no, evaluaie change with respect to sample matrix, preparation, dilution, moisture, etc. If sample PQL. is indeterminate, contact lab for explanation.
3.3 Are the appropriate parameter results present for each sample in the SDG? Yes| | Nol[ ] NA[_] Comments;

NOTE: The MADER QA/QC Guidelines requires a minimum compound reporiing fist for
volatile organic compounds.

3.4 If dilutions were required, were dilution factors reported? Yes] | Nol[ ] WA[ ) Comments:

NOTE: MADEP guidance states that if a diluted and an undiluted analysis is
performed, the laborafory should report resufts for the fowest dilufion within the
valid calfibration range for each analyte.

ACTION: If no, contact the lab fot submission.

4.0 Method Blanks

4.1 Are the Method Blank Summaries present? Yes| | No[ ] WNA[_]  Comments:

ACTION: If ne, call the laboratory for submission of missing data.

4.2 Was a method blank analyzed for each analytical batch of 20 samples or less? Yesi ] Nof ] NAL_] Comments:

4of 10



OLIN CORPORATION
LEVELIDATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP

ACTION: If no, document discrepancy in case narrative and contact lab for justification. Consult senior chemist for action needed.

4.3 Is the method blank less than the PQL? (See attached table for PQLs). Yes| | Nol[ 1 NA[ ] Comments:

4.4 Do any method blanks have positive results for VPH parameters? Qualify data .
according to the following: Yes[ ] Nel | NAL] Comments;

For VPH contaiminants:

Review blank and sample chromatograms to evaluate the nature of the detection in
the blank and associated samples. Use professional judgment. The following
actions may be applied:

If the sample concentration is < 5 x blank value, flag sample result non-detect “U” at the
PQL or the concentration reported if greater than the PQL.

If the sample concentration is > 5 x blank value, no qualification is needed..

ACTHEON: [f any blank has positive results, list all the concentrations detected and flagging level (flagging level = 10x or 5 x blank value) on the checklist. List ail affected samples
and their qualifiers.

5.0 Laboratory Control Standard

5.1 Was a laboratory control standard (LCS) run with each analytical batchof Yes| ] No[_] NAJ[ ] Comments:
20 samples or less?

ACTION: Cali laboratory for LCS form submittal. If data are not available,
reject (R) data associated with that batch.

5.2 Is a LCS Summary Form present? Yes[ ] No[ ] NA[ ] Commenis:

-—
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OLIN CORPORATION
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP

ACTION: If no, contact lab for resubmission of missing data.

53 Is the recovery of any analyte outside of control limits? Yes[ ] Nel[ | N/A[ ] Comments:

NOTE: A ful target, second source LCS is required by MADEP.

NOTE: MADEP guidelines list LCS recavery limits as 70-130 except for naphthalene. The
laboraftory must identify any other analyles that routinely exceed 70-130 psrcent.

ACTION: If recovery is above the upper limit, qualify all positive sample results within the batch as {J). If recovery is below the lower fimit but > 10%, qualify all positive and no-

detect results within the batch as (J). If LCS recovery is <10%, positive and non-detect results are rejected (R) unless the QC [imit for that compound is below 10% (flag as
above).

5.4 Are B0% of LCS recoveries within laboratory control limits? Yes[ ] WNo[ ]| NA[ ] Comments:

ACTION: If 80% of LCS recoveries are not within limits, use professional
judgment and consult Senior Chemist. If more than half of the recoveries are
above control limits, qualify all positive results as (J). 1f more than half of the
recoveries are below control limits, batch may require rejection and reanalysis

6.0 Matrix Spikes
6.1 Were project-specific M3/MSDs collected? List project samples that were spiked.

ACTION: If no, contact senior chemist to see if any were specified. ~ Yes| ] Ne[ ] NAL]  Comments
6.2 Is the MS/MSD Recovery Form present?
ACTION: If no, contact lab for resubmission of missing data. Yes{ J Nol.j NAI_J  Comments:

6.3 Were matrix spikes analyzed. at the required frequency of | per 20 .
samples per matrix? Yes[ | Nel[ ] NA[ ] Comments:

ACTION: If any mattix spike data are missing, call lal for resubmission,
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OLIN CORPORATION
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP

6.4 Are any VPH spike recoveries outside of the QC limits? _ Yes[ ] No[ ] NA[L ] Comments:
NOTE: %R = (SSR-S5R} x 100% Where: SSR = Spiked sample result
SA SR = Sample result

SA = Spike added
NOTE: A full target, second source MS/MSD is required by MADEP.
NOTE: MADEP guidelines list MS/MSD recovery limits as 70-130 except for naphthalene.

NOTES: 1) If only one of the recoveries for an MS/MSD pair is outside of the control limits, no qualification is necessary. Use professiona! judgment for the MS/MSD flags.
2) If the MS5/MSD was performed by the laboratory on a non-project sample, no qualification is required.

ACTION: MS/MSD flags only apply to the sample spiked. If the recoveries of the MS and MSD exceed the upper control limit, qualify positive results as estimated (J}. if the
recoveries of the MS and MSD are lower than the lower control limit but > 30%, qualify both positive results and non-detects {J). If the MS/MSD recovery is < 30% and the sample is
non-detect, the results are considered unusable and flagged (R).

ACTION:; Laboratory control limits apply when spiked sample results fall within the normal calibration range. I dilutions are required due to high sample concentrations, the data is
evaluated, but no flags are applied.

6.5 Are any RPDs for MS/MSD recoveries outside of the QC limits?

NOTE: RPD =__S5-D__ x 100% Where: § = MS sample result
(S+D)/2 D = MSD sample result

NOTE: MADEP guidelines list MS/MSD RPD limils for both wafter and sails as < 50.

Yes[ 1 Noj ]| WAL ] Comments:

ACTION: Ifthe RPD exceeds the control limit, qualify positive results and non-detects (J).

ACTION: Laboratory control limits apply when spiked sample results fall within the normal calibration range. If dilutions are required due to high sample
concentrations, the data are evaluated, but no flags are applied.

1.0 Surropate Recoveries

| -
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OLIN CORPORATION
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP

Were VPH surrogate recoveries outside of laboratory limits for any sample or Yes| ] Ne[_] N/A[_] Comments:
method blank? If yes, were samples re-analyzed?

NOTE: %R =0QD x 100% Where: 8§ = MS sample result
D = MSD sample result

NOTE: MADEP guidelines list surrogate limits for both wafer and soils as 70-
130% for both detectors.

ACTION: If recoveries are >10%, but fail to meet QC criteria: (1)} For recoveries
below the QC lunit, qualify non-detects and positives (I), and (2) For recoveries
above the QC limit, qualify only positives (J). If any surrogate recovery is <10%
(unless the QC limits are below 10%, in which case, results are flagged as stated
above), flag positives (J) and reject nondetects (R).

NOTE: If surrogate recoveries fail due to dilution, results are not flagged.
Document on checklist and in the case narrative.

8.0 Sampling Accuracy
8.1 Were trip blanks shipped with VOC samples and analyzed?
NOTE: MADERP requires trip bfanks per the following frequency: Yes| | No[ ] NA[_] Comments:
Soil/Sediment Agueous Drinking Water
Option 1 Not Required Not Required 1T per cooler VOAs/VPH
Option 3 1 per 10 samples 1 per 10 samples 1 per 10 samples

. . . o .
8.2 Do any trip blanks have positive results’ Yes[ ] No[_] NA[_] Comments:

ACTION: Prepare a list of samples shipped in the same cooler as the contaminated blank.

ACTION: Evaluate trip blank results against method blank resulis to determine if
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OLIN CORFORATION
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP

contaminant may be laboratory-derived. If results are not lab-related, qualify

according to the table below.

If the sample concentration is < 5 x blank value, flag sample result non-detect “U” at the PQL or the concentration reported if greater than the PQL.
I the sample concentration is > 5 x blank value, no qualification is needed.

8.3 Were ambient blanks shipped with VPH samples and analyzed?

NOTE: MADEP requires ambient (field) blanks per the following frequency: Yes[_| No[ ] WAL ]  Comments:
Soil/Sediment Agqueous Drinking Water

Option 1 Not Required Not Required Not Reqtiired

Option 3 1 per 10 samples 1 per10samples 1 per 10 samples

8.4 Do any ambient blanks have positive results? Yes[ ] Nol ] NA[_] Comments:

ACTION: Prepare a list of samples associated with the contaminated blank (all collected from the site on that day).

ACTION: Evaluate ambient blank results against method and trip blank results lo determine if contaminant may be laboratory- and/or shipment-derived. If results are
not lab- and/or shipment-related, qualify according to the table above (8.2).

8.5 Were rinsate blanks collected? Prior to evaluating rinsate blanks, obtain a list of the .
associated samples from the senior chemist, Yes[ | Ne[ ] NALJ Comments:

NOTE: MADEP does not specify the collection of rinsate blanks.

8.6D insate bl iti ?
o any rinsate blanks have positive results Yes[ ] Nol | NAL] Comments:

ACTION: Evaluate rinsate results against blank resulis to determine if contaminant may be laboratory-, ambient-, ar shipment-derived. 1f results are not lab-, ambient-
, or shipinent-related, qualify according to the table above (8.2).

9.0 Field Duplicates

A
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OLIN CORPORATION
LEVEL I DATA QUALITY EVALUATION
STANDARD OPERATING PROCEDURE AND CHECKLIST
VOLATILE PETROLEUM HYDROCARBONS BY METHOD MADEP

. o S . . ,
?i.:ld\)\(fii;e] .ﬁetl:Sduphcate samples collected? Obtain a list of samples and their associated Yes| | No[ ] MNA[_] Commens:
Lcales.

9.2 Were field duplicates collected per the required frequency? Yes| | MNo[ ] MNAL ] Comments-

0 sow O QAPP L7 MADEF Option 1(1 per 20) J MADEP Option 3 (1 per 10)

9.3 Was the RPD < 50% for soils or waters? Calculate the RPD for all results and

. . Yes No N/A Comments:
attach to this review. (| {3 1

ACTION: RPD must be <50% for soil and water. Qualify data (J) for both sample results if the RPD exceeds 50%.

10.0  Application of Validation Qualifiers

W ified?
as any of the data qualified Yes[ | No[ ] NA[_] Comments:

If so, apply data qualifiers directly to the DQE copy of laboratory report and flag pages
for entry in database.

REFERENCES

LAW, 1999, “Final Quality Assurance Project Plan, Olin Wilmington Property, 51 Eames Street, Wilmington, MA”, LAW Engineering and Environmental Services, Kennesaw,
GA 30144, August 1999,

Massachusetts Department of Environmental Protection (MADEP), 1998. “Method for the Determination of Volatile Petroleum Hydrocarbons (VPHY™: Division of Environmental
Analysis; Office of Research and Standards; Bureau of Waste Site Cleanup; January 1998,
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2. Holding time and Sample Collection
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Tanks1 - Receives gravity overfiow from Tank 2
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Tank #1 - Receives gravity overflow from Tank 2
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and allows for further setting
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Tank #1 - Recaives gravity overflow from Tank 2
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Tank #1 - Receives gravity overflow from Tank 2
and alliows for further setthing
Tank #2 - Caustic addtion and inftial ron drop-out
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Tank #1 - Recoives gravity overfiow from Tank 2
and aliows for further settling
Tank #2 - Caustic addtion and inltial iron drop-out
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Tank #1 - Receives gravity overfiow from Tank 2
and aliows for further setthng
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Tonk #1 - Receives gravity overfiow from Tank 2
and allows for further setthng
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Tank #1 - Receives gravity overflow from Tank 2
and allows for further setting
Tank #2 - Caustic addition and inftiad iron drop-out
Tank #3 & #4 - Overnight holding tank for treated water
Tank #5 - Pre-carbon hold tank
Tank #5 - Residence tank
Tank #7 - Raw water (pH adjusted)
Tank #8 - Pre-carbon transter
Tank #9 - Day dacharge 1o NPDES Outfell 002
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Tank #1 - Receives gravity overflow from Tank 2
and aliows for further setiling
Tank #2 - Coustic addiion and inial iron drop-out
Tank #3 & #4 - Overnight hokiing tank for treated water
Tank 85 - Pre-carbon hold tank
Tank #6 - Residence tank
Tank #7 - Raw water (pH sdpnted)
Tank 88 - Pre-carbon wransfer
Tank #% - Doy discharge fo NPDES Oufall 002
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