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FIRST AMENDMENT TO CONSENT DECREE

This First Amendment of the June 21, 2012 Consent Decree, File No. 10-
1186-CHE, is effective upon entry by the Court. The Parties stipulate and agree to be

bound by all of its terms and conditions.

Unless otherwise defined herein, all terms used in this First Amendment are

as defined in the Consent Decree.



WHEREAS, Defendant, Straits Steel & Wire Company, requested the
Michigan Department of Environmental Quality ((MDEQ)! approve a Revised
Groundwater Sampling and Analysis Plan to replace the current Groundwater
Sampling-and Analysis Plan, which was attached as Exhibit C to the Consent
Decree. The Revised Groundwater Sampling and Analysis Plan provides for the
addition of several monitoring wells which are needed to monitor the effectiveness
of the Defendant’s remedial efforts, and the removal of certain monitoring wells
that were originally required in the current Groundwater Sampling and Analysis
Plan but are no longer necessary. In addition, the Revised Groundwater Sampling
and Analysis Plan allows the Defendant to reduce the number of wells being

sampled for available cyanide.

WHEREAS, MDEQ approved the Revised Groundwater Sampling and
Analysis Plan on November 10, 2014, a copy of which is attached hereto as

Exhibat 1.

Therefore, the June 21, 2012 Consent Decree 1s amended as follows:

The February 4, 2011 Groundwater Sampling and Analysis Plan
attached as Exhibit C to the Consent Decree 18 hereby replaced with the

Revised Groundwater Sampling and Analysis Plan dated November 10, 2014.

L During the pendency of this matter, the Department of Natural Resources and
Environment (DNRE) was reorganized under Executive Order 2011-1 and the
functions and responsibilities of the DNRE under the Natural resources and
Environmental Protection Act, 1994 PA 451, MCL 324.101 to MCL 324.90106, were
transferred to the Department of Environmental Quality (DEQ). MDEQ will be
used throughout this document.



All references to the Groundwater Sampling and Analysis Plan now refer to

the Revised Groundwater Sampling and Analysis Plan.

IT IS SO AGREED BY:
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Barnes & Thornburg, LLP
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IT IS SO ORDERED, ADJUDGED AND DECREED THIS day of

2015.

JOYCE DRAGANCHUK

Honorable Joyce A. Draganchuk
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LIST OF ACRONYMS

coC Contaminant of Concern
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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) has been prepared to provide the field procedures,
sampling protocols, and monitoring locations for the ongoing groundwater monitoring activities
as part of the remedial action for the Straits Steel & Wire Company (Straits) site at 902 Rowe
Street, Ludington, Michigan (Figure 1). Data collected under this plan will be used to 1) Verity
that the capture zone of PW-1 effectively contains contaminants of concern (COCs) that may
exceed potentially applicable cleanup criteria, 2) Monitor the contaminant concentration trends,
including effectiveness of the RA injections, 3) Verify temporal groundwater flow conditions,

and 4) Meet a required condition of the Consent Decree.
1.1 GENERAL BACKGROUND

The Straits property is located at 902 Rowe Street, Ludington, Michigan. Straits has conducted
manufacturing at the referenced site since the 1940s, including plating of refrigerator racks.
Plating operations ceased by the early 1990s, after which refrigerator racks were electrostatically
powder-coated. Historic environmental impacts to soil and groundwater at the site have been the

subject of past and on-going remedial actions by Straits.

Straits completed numerous phases of a remedial investigation in the 1990s to determine the
nature and extent of groundwater and soil contamination that may be associated with the
property. The groundwater investigations delineated an area of groundwater with concentrations
of chromium, zinc, and cyanide downgradient from the Straits property, generally
west/northwest of the property. In 1994, the Michigan Department of Environmental Quality
(MDEQ) approved Straits’ remedial cleanup plan for this groundwater contamination, and Straits
designed and installed a groundwafer extraction well, PW-1, at the downgradient end of the
impacted area. Straits has been performing quarterly monitoring as well as operation and
maintenance of the groundwater extraction system since the installation of the extraction well in
1997. PW-1 operates continuously and extracted groundwater is discharged, under permit, to the
Ludington publicly owned treatment works (POTW). Straits has been authorized to discharge
from PW-1 fo surface water pursuant to an National Pollution Discharge Elimination
System (NPDES) permit issued by the MDEQ (Appendix 1). Straits is currently working with

the City of Ludington to obtain permission to access the storm sewer. Before discharge to the



storm sewer commences, notification will be made to the MDEQ. In 2011, Fishbeck,
Thompson, Carr & Huber, Inc. (FTC&H), on behalf of Straits, submitted an updated
Groundwater SAP (FTC&H, 2011) to the MDEQ. Quarterly monitoring and operation of PW-1
according to this approved plan has been conducted since 2011. The FTC&H Groundwater SAP

was incorporated in to the Consent Decree as Attachment C.

In accordance with the Final Response Activity Plan for the Investigation Phase (RAP-RI)
approved by the MDEQ on January 9, 2013, source area investigation phase response activities
were implemented at the Straits site from March 25 — 28, 2013 and September 17-19, 2013 to
assess possible sources of chromium contamination at and emanating from the Straits property.
The purpose of the investigation was to perform a screening level evaluation of soil and/or
groundwater in or near suspected historical hexavalent chromium (CrVI) source areas located
near the southeast corner of the Straits property along with other areas within the plant suspected
of being possible source areas. The investigation phase activities included the advancement of

soil borings and collection of soil and groundwater samples.

As a result of the initial screening level evaluation, additional delineation activities were
recommended and additional investigation phase response activities were implemented. On
March 26 and 27, 2014, pre-design activities including collection of treatability study samples
and further delineation activities were completed. 74 borings were advanced in previously
identified suspect areas during investigation activities (in March 2013, September 2013, and
March 2014). Additionally, 64 temporary wells were installed (within the soil borings), and 6
pre-existing monitoring wells were selected for groundwater sample collection. Of the 74
borings advanced, soil sampies were collected from 27 soil borings. Two distinct source areas
were identified during the investigation phase screening level evaluation: Area #1 - central
portion of the plant, and to a lesser extent Area #2 - southeast portion of site. Soil and
groundwater results indicated that a relatively lower CrVI source area exists in the southeastern
corner of the property (maximum CrVI in groundwater of 1.2 mg/l in SB70), while a higher
concentration CrVI source area is located in the central portion of the property (maximum CrV]
in groundwater of 49 mg/l in SB49). Soil and groundwater results and details of these activities
are included in the Response Activity Plan for Source Area Remedial Design (RAP-RD) (BB&E,
2014).




In August 2014, 13 performance monitoring wells were installed or converted from existing
temporary wells. Newly installed performance monitoring wells included MW-109S,
MW-110M, MW-110D, and MW-111D, New performance wells that were converted from
existing temporary wells (soil boring locations) included MW-109M, MW-109D, MW-110S,
MW-111S, MW-111M, MW-112, MW-113, MW-114, and MW-115.

In September 2014, calcium polysulfide (CPS) injections were conducted in accordance with the
approved RAP-RD. Treatment activities were conducted in the central portion (Area #1) and
southeastern corner (Area #2) of the Straits property to address the identified CrVI source areas
through chromium reduction. Additional details on the remedial activities can be found in the

RAP-RD.
1.2 PURPOSE AND OBJECTIVES

This groundwater SAP is designed to effectively monitor the impacted groundwater located at
and downgradient from the Straits site extending to the groundwater extraction well PW-1.
Straits has been performing quarterly monitoring as well as operations and maintenance of the
groundwater extraction system since the installation of PW-1 in 1997. The purpose for this SAP
is to provide an update to the existing SAP (FTC&H, 2011) in order to provide further data and

information for meeting the following objectives:

o Verify that the capture zone of PW-1 effectively contains contaminants of concern
(COCs) that may exceed potentially applicable cleanup criteria.

e Monitor the contaminant concentration trends, including effectiveness of the RA
injections.

¢ Verify temporal groundwater flow conditions.

o Meet a required condition of the Consent Decree.
1.3 CONTAMINANTS OF CONCERN

Historical groundwater sampling conducted by Straits has identified that the COCs above
cleanup criteria, Part 201 drinking water criteria or Groundwater Surface Water Interface (GSI)
criteria, at the Straits site are chromium and available cyanide. Most of the chromium that is

dissolved in the groundwater is in the form of hexavalent chromium (CrVT). Details on historical

3



groundwater sampling can be found in the Groundwater Sampling and Analysis Plan (FTC&H,
2011) included for reference in Appendix 2.

2 GROUNDWATER SAMPLING AND ANALYSIS

Sampling procedures, analytical methods, and quality assurance/quality control (QA/QC)

protocols that will be implemented under this SAP are included in the following sections.
2.1  MONITORING WELLS AND LOCATIONS

Groundwater monitoring will be conducted quarterly at 28 wells at and downgradient of the
Straits site. Sample collection at monitoring well MW-47 has been discontinued beginning with
the March 2012 event. In e-mail correspondence dated May 8, 2012, the MDEQ agreed that
sampling of this well was no longer appropriate as it is screened in a different aquifer unit.
Monitoring locations are illustrated on Figures 2 and 3. Well locations and sampling parameters

are summarized in Table 1.

Groundwater sampling will be conducted on a quarterly basis. Groundwater sampling frequency
will be reexamined based on COC concentrations, as needed. Changes to the sampling schedule
will be submitted to the MDEQ as an amendment to this SAP or in the Quarterly Monitoring
Reports.

22 GROUNDWATER SAMPLING METHODOLOGY
2.2.1 Equipment Calibration

Field sampling parameters, indicative of water quality, will include pH, specific conductance,
Oxidation Reduction Potential (ORP), temperature, dissolved oxygen (DO), turbidity, and water
level measurements. Parameters will be measured using a multi-parameter meter (flow-through)
connected in-line to the purged groundwater. Turbidity will be measured from discrete samples
using a stand-alone, external (not-in-line) turbidimeter. Water level measurements will be taken
using an electric water level meter. At the beginning of each day of sampling, field meters will
be calibrated for the specified parameters. Calibration will also be verified at the end of each

sampling day. Equipment calibration will be conducted in accordance with the equipment



manufacturer’s requirements and BB&E’s Standard Operating Procedure (SOP). BB&E field
activities SOPs are provided in Appendix 3.

2.2.2 Sample Collection

Samples will be obtained using low-flow (minimal drawdown) techniques in all well locations
except purge well PW-1. Prior to purging each well, the static water level will be measured
relative to the top-of-casing using an electric water level meter. The sampling equipment, either a
peristaltic pump or a portable bladder pump, will be lowered into the well until the pump intake
is at or slightly above the midpoint of the well screen. Wells will be purged at rates of 100 to 500
milliliters (ml) per minute. nge rates will be verified with a graduated cylinder and adjusted to
stabilize or minimize drawdown. Field parameters, including pH, specific conductance, ORP,
temperature, DO, and turbidity, and water level measurements, will be monitored with the flow-
cell, turbidimeter, and water level meter and will be recorded every 3-5 minutes. Field parameter
measurements will be made in accordance with this SAP and the BB&E SOPs (Appendix 3). A
sample will then be collected when drawdown and field parameters have stabilized for three
successive readings. If parameters have not stabilized for three successive readings after 45
minutes of purging have been completed, the sample will then be collected. Prior to sample
collection, a final reading of the field parameters will be recorded. The following stabilization

criteria will be used:

¢ 0.1 Standard Unit (S.U.) for pH
e =+ 3% for specific conductance

¢ =+ 10 millivolts (mV) for ORP

e +10%forDO>1

¢ = 3% for temperature

e =+ 10% for turbidity values or <20 Nephelometric Turbidity Units (NTU)

Upon stabilization, groundwater samples will be collected for parameters as shown in Table 1, in

accordance with the BB&E SOPs, included in Appendix 3.

Samples for available cyanide will be pretreated in the field in accordance with U.S.

Environmental Protection Agency Method OIA-1677. Filtration prior to Jead carbonate treatment




will be performed using a membrane-filtration apparatus attached to the effluent of the downhole
tubing. At each location sampled, a bottle pre-preserved with lead carbonate will be filled to the
neck with minimum aeration, capped, and gently swirled to mix the sample and the lead
carbonate. The sample will then be filtered using a new disposable membrane-filtration
apparatus and hand pump. The collected filtrate will then be transferred into a bottle pre-

preserved with lead carbonate and sodium hydroxide.

CrVT samples will be field filtered using a membrane-filtration apparatus attached to the effluent
of the downhole tubing. At each location sampled, a bottle without preservative will be filled to .
the neck and capped.

Groundwater samples at PW-1 will be collected at Outfall 01 (sewer manhole on Bryant Road
between Beechwood Drive and William Street) where the extraction well discharges to the
sanitary sewer. The sample will be collected with a dedicated dip-bucket and analyzed for CrVI,
available cyanide, and total cyanide. Total cyanide is monitored at PW-1 Outfall 1 in accordance
with the Wastewater Discharge Permit No. 006, dated June 1, 2012 (Appendix 4). For available
cyanide analysis, the sample will be field filiered using a disposable membrane-filtration
apparatus and hand pump into a bottle pre-preserved with lead carbonate and will be filled to the
neck with minimum aeration, capped, and gently swirled to mix the sample and the lead
carbonate. The sample will then be filtered using a new disposable membrane-filtration
apparatus and hand pump. The collected filtrate will then be transferred into a bottle pre-
preserved with lead carbonate and sodium hydroxide. Hexavalent Chromium will not be field
filtered for PW-1 and will require lab filtration. An additional grab sample will be collected for

measurement of field parameters. Static water level of PW-1 will not be recorded.

Groundwater samples will be stored in an iced cooler during field work activities. Samples will

be transported to a fixed laboratory via a laboratory supplied courier.
22.3 Equipment Decontamination

Decontamination procedures will be implemented during field work to prevent cross-
contamination of the groundwater samples. Sémpling pumps and flow cells used for field

parameter measurement will be decontaminated in accordance with the BB&E SOPs presented in



Appendix 3. With the exception of PW-1, dedicated tubing will be used in each of the

monitoring wells selected for sampling to reduce the potential of cross-contamination.
2.2.4 Disposal of Investigation-Derived Waste

All purge water from downgradient locations will be containerized during field sampling and
discharged to the Ludington sanitary sewer system, at PW-1 Qutfall 01, in compliance with
Wastewater Discharge Permit No. 006, dated June I, 2012 (Appendix 4). For monitoring wells
focated within Area #1 and Area #2 (depicted on Figure 3) purge water will be returned to the

injection locations.
2.3 SAMPLE ANALYSIS

Groundwater samples collected under this SAP will be submitted to ALS Analytical Laboratory
in Holland, MI via a laboratory supplied courier and will be analyzed for the following COCs:

e CrVI1using United States Environmental Protection Agency (USEPA) Method 7196.
o The Reporting Limit (RL) for CrVI samples will be 5 micrograms per liter (ug/L).
» Available cyanide using USEPA Method OIA 1677
o The RL for available cyanide samples will be 2 pg/L..
¢ Total cyanide (PW-1 Outfall 01 only) using USEPA Method 9012.
o The RL for total cyanide samples will be 5 pg/L.
24  QUALITY CONTROL
2.4.1 Field Sampling

Field duplicates will be collected at a rate of 1 per 10 groundwater samples. The field duplicates
will be collected immediately after the investigative sample. Matrix Spike/Matrix Spike
Duplicates (MS/MSD) samples will be collected at a rate of [ per 20 investigative samples.



2.4.2 Laboratory

Method blank, duplicate, laboratory control sample (LCS)YLCS duplicate (LCSD), and MS
samples will be prepared and analyzed to assess the quality of the data resulting from the

laboratory analytical program.

Method blank samples will be prepared and analyzed at the frequency specified in the referenced

methods to assess potential sample contamination during the analytical process.

Duplicate samples will be analyzed to check for analytical reproducibility. The frequency of

laboratory duplicate preparation and énalysis is specified in the referenced USEPA methods.

LCS/LCSD samples will be prepared and analyzed as a primary demonstration of the ability of
the laboratory to analyze samples with acceptable qualitative and quantitative accuracy. The
frequency of LCS/LCSD sample preparation is specified in the referenced USEPA methods.
Matrix spike determinations will be performed in duplicate (MS/MSD) and will serve as an
indication of the effect of sample matrix on recision and accuracy. Typically, one LCS/LSCD

and MS/MSD pair will be prepared per batch (20 or fewer samples).
25  SAMPLING DOCUMENTATION AND HANDLING
2.5.1 Field Documentation

Records of the field activities and sampling information will be maintained in field notebooks
created for the project. The field notebooks will document field activities including sample
locations, sampling times, types of samples collected, and other information pertinent to the
monitoring event. In addition, field activities and sampling information for groundwater
monitoring will be recorded in detail on individual Monitoring Well Sample Collection Forms
(Appendix 5). The sample collection forms will include location, equipment used, well
information, casing information, dates, times, recorded parameters, and laboratory analysis
information. Water levels will be recorded in the field notebook as well as on the Monitoring

Well Static Water Level Form (Appendix 5).



2.5.2 Sample Labeling

Each field sample collected will be assigned a specific number based on the well it was taken
from. Sample identification will include a site identifier, year and month of sample collection,

sample location and sample type (monitoring, investigative, duplicate, or MS/MSD).

Pre-printed sample labels will be provided to the field staff, which will include: sample
identification, type of bottle and preservative, and required analyses. At the time of sample
collection, the field staff will record the sample identification, date/time, and their initials on the

sample labels using waterproof ink.
2.5.3 Chain of Custody

Chain-of-custody procedures are intended to document sample possession from collection to
disposal in accordance with federal guidelines. A separate chain-of-custody record will
accompany each sample from the field to the laboratory and will serve as a record for the receipt
of samples by the laboratory. The chain-of-custody protocol will be conducted in accordance

with the BB&E’s SOPs (Appendix 3).

o The field sampler is personally responsible for the care and custody of the samples
collected until they are properly transferred or dispatched.
¢ As few people as possible will handle the samples.
¢ A chain-of-custody record will be completed for all samples. The following information
will be included on the chain-of-custody forms:
o Sample identification
o Date and time of sampling
o Project location
o Sample matrix type
o Number of containers, preservative, and required analyses
o Names or initials of persons involved in sample collection.
e  When transferring possession of samples, individuals relinquishing and receiving samples

will sign, date, and note the time on the chain-of-custody.



2.5.4 Sample Storage and Transport

Groundwater samples will be stored in an iced cooler during field work activities. Samples will

be transported to a fixed laboratory via a laboratory supplied courier.
3 EXTRACTION WELL MONITORING

Groundwater monitoring of discharges from the extraction well (PW-1} to the sanitary sewer will
be monttored in accordance with the Wastewater Discharge Permit No. 006, issued by the City
of Ludington to Straits. The Wastewater Discharge Permit is provided in Appendix 4. Quarterly
sampling will be conducted and samples will be analyzed for CrVI, available cyanide, and total

cyanide (PW-1 only) (as discussed previously in Section 2.2.2).
4 GROUNDWATER FLOW MAPPING

Static water level measurements will be obtained quarterly from all 28 sampling locations and 7
additional monitoring wells using the electric water level meter as described in the BB&E SOPs
(Appendix 3). The well locations for static water level measurements are summarized in Table 1
and presented on Figures 2 and 3. The water level data will be used to construct groundwater

potentiometric surface figures to verify the groundwater flow direction.
5 REPORTING

A quarterly sampling report will be submitted to the MDEQ within 45 days following receipt of
all analytical data reports from the laboratory. The quarterly reports will include the following:

¢ Laboratory analytical reports.
¢ A table summarizing the analytical data.
o Figure with groundwater contours and posted concentrations of COCs.

e A SAP compliance evaluation.
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APPENDIX 1
NPDES PERMIT




PERMIT NO. MI0059187

AUTHGR!XAT ON '¥'€.} BESCHARGE U%EEER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In comphance with the provisions of thé Federal Water Pollution Conirnl Act, as-amended, (33 U.5.C; 1251
&t 56q: 3 (the "Federal Act”), Wichigan Act 451, Public Acts of 1994, as-amended (ihe "Whichigan Ac:t“} Parts 31
and 41, and Michigan Exscusive Order 2014 '%

Straits Steel & Wire
902 North Howe Street
Ludingion, Michigan 49431

s authorized to discharge from the Taciity lovated &t

302 North Rowe Street
Ludington, Michigan 45431

des',é_gh'ated as Btraits Steel & Wam

through storm sewers fo the receiving water-named Lincoln Lake in accsrdance with effluant limitations,
monitohng ;@quements and other conditions set forthdn this pemmit.

This penmit is based on a complete application submitied on May 2, 2013

This permit for a new use takes immediate effect on the date of issuance. The provisions
of this permit are severable. After nofice and opporiunity for a hearing, this permit may be medified, suspended,
or revoked in whole or in part duting Tte term in accordance with applicable laws and rules. Onifs effective date
this permii shall supersede Cerificate of Coverage No. MIS210089, issued Oeteber 18,2012, which is hereby
ravoked.

This parmit and the authorization fo discharge shall ex;p;ire at midnight, October 1, 2015, In order o réceive
authorization to discharge beyend the date of expiration, the parmittee shall subimit 2n application which
containg such information, forms, and foes as gre required by the Department of Envirenmenial Quahty
{Department) by April 4, 2015,

issued: May 16 2014

v i o
2%«:‘},5%%?} {w éﬂ»% FaT- -w"{ { ?m,_z}- e

Phifip. Argirc#, CHief -
" Permits Section
Water Resources Division
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PERMIT FEE REQUIREMENTS

in accordance with Section 324.3120 of the Michigan Act; the permittee shall make payment of an annual permit
fee 1o the Departiment for each Gotober 1 the permit is in effect regardless: of eccurrence of discharge, The
permittee shali submit the fee in response to the Depariment's annial notice. The fee shall be postr_naﬁged by
January 15 for notices mailed by Decemiber 1. The fee is dlle no later than 45 days after receiving thie notice for
notices mailed after December 1.

Annual Permit Fee Classification: Industrial-Commercial Minor, low-flow {individual Permit)

in accordance with Section 324.3118 cf the Michigan Act, the permittee shall make payment of an annual storm
water fee to fhe Department for each January 1 the permit is in effect regardiess of occurretice of discharge.
The pefmittee shall submitthe fee in résponse ta the Deparimant's annual notice, The fee shail be postmarked
by-March 15 for notices mailed by February 1. The fee is:due no later than 45 days after receiving the notice for
notices mailed after February 1.

ANTIDEGRADATION

The Departiment has determined that the permitiee’s Antidegradation Exemption, based on information reguired
by Subrule [4) of R323.1088, shows that lowering of water quality is necessary to support the identified
impertant social and economic developmentin the area. This determination Is solely for purposes of saiisfying
state water quality regulations and is not intended to supplant local requirements, including fand use o zoning
laws. itis not, and should not be construed as, a finding by the Deparment that the proposead deveiopment
meets local reguirements or ordinances.

CONTACT INFORMATION

Unless specified otherwise, all contact with-the Department required by this parmzt shall be madefo the Cadillac
District Supervisor of the Water Resources Division. The Cadillac District Office is located at 120 West Chapin
Street, Cadiliac, Michigan 49601-2158, Telephone: 231-876-4474, Fax: 231-775-1511.

CONTESTED CASE INFORMATION

Any persan to whom this permit.is not acceptable may file a swern patition with the Michigan Administrative
Hearing Sysiem within the Michigan Department of Licensing and Regulatory Affairs, ¢/o the Michigan
Department of Environmental Quality, setting forth the conditions of the permit which are being challenged and
specifying the grounds for the challenge. The Department of Licensing and Regulatory Affairs may reject any
petition filed more than 60 days after issuance as being urtimely.
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PART

Section A. Effluent Limitations And Monitoring Re”tj'ﬂire-ménts;

1. Final Effluent Limztatmns Monitoring Point 0014

During the perseci beginning onh theieffective date of this permit and lasting until the expiration date of this permti;
the permitiee is authorized to d{scharge a maximum of 0.0576 MGD of purg;ad groundwater from Monitering
Point 001A through Outfall 001 via stonm sewers. Cutfall 001 discharges to Lincaln Lake: Such discharge shall
e hm;ted and monitoted by the perimiltes as specified beiow.

Maxiraum Limits for Maximum Limits for
_ Quantity or Loading - - Quality or Concentration  Monltoring Sample
Parameter Monthly  Daily - Units Monthly  Daily Units Freguency Type
Flow (reporfy  {repor)  MGD - Monthly — Repoit Total
' ' Datly Flow
Available Tyanide - — e e -(_repcr?;' ugh Annually  Grab
Hexavalent Chromius — - e == {reporty- g/t Annualy  Grab
Dutfall Observation (report) — - ‘e i . Monthly  Visual
an?mum fhaximum
_ Daily  Daily. _

Prssolved Oxygen man e — 30 s mgll Monthly — Grab

pH — 685 9.0 S Monthly  Grab

a. Analytical Testing for Avallable Cyanide and Quantification Level for Hexavalent Chromiom

Available cyanide shall be andlyzed using Uriited States Envirenmental Protection Agency (USERA)
Method QIA-1677. The guartification level for hexavalent chromiur shall be 5.0 Lugh unless a higher
level is appropriate because of sample matrix interference. Justification for a higher guantification. level
shall-be submifted te} the Department within. 30 days of such determination. Upon approval of the
Department, the | permittes may use alternate analyticalinethods {ﬁ:}r parameters with methoeds specified
in 40 CFR 138, the alternate methiods are resfricted 1o those listed in 40 CFR-136).

b, Narrative Standard
The receiving water shall contain no turbi dlty color, ofl filrns, ﬁoatmg solide, Toams, setilzable soligs,
suspended solids, or deposits as'a result of this discharge in unnatural quantifies which are of may
bacome injurious fo any designated use.

[ Monitoring Locations
ZBamplaes, measurements, and observations taken in compt;anf;e with the monitormg requ;remen‘ts
above shall be aken prior to discharge 1o the storm sewars..

d. Ouifall Observationh
Any unusual characteristics of the discharge {ie, unnaiural tuthidity, color, ofl film, floating solids,
foams, setfleable solids, suspended solids, or deposzts) shall be reported within 24 hotirs to the
Department followed with a writien report within five (5) days detailing the findings of the invéstigation
.and the sieps teken o comest the condition.
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PART |
Section A. Effluent Limitations And Monitoring Requirements

e. ‘Water Treatment Additives
This permit does not authorize the discharge of water additives without approval from the Department.
Approval of water additives is auihorized under separate correspondence. Water additives include any
material that is added o 'water used at the facility or fo.a wastewater generated by the facility to
condition ortreatthe water, inthe event a parmitiee proposes to discharge water addifives, including
an increased discharge concentration of a previcusly approved water additive, the permittee shall
submit a request to the Department for approval. See PartLA 2. for information on raquesting water
treatment addifive usa,

2. Request for Discharge of Water Treatment Additives

in the eventd permittee proposes 16-discharge water additives, the permittee shall submit a request to
discharge water additives 1o the Departmant for approval. Such requests shall be sent to the Permits Section,
Water Resolirces Division, Department of Environmental Quality, P.O. Box 30458, Lansing, Michigan 48908,
with & copy to the Depafiment contact listed on the cover page of ihis permit.. Instructions fo submit a request
electronigally may be obiained via the Internat {hitp:/iwww michigan. govidegnpdes; then click on Applicable
Rules and Regulations which ts under the [nformation banner and then click on Water Treatment Additive
Discharge Application Instructions). Writtan approval from the Department to discharge such additives at.
specified levels shall be obtained prior to discharge by the permittee. Additional monitofing and reporting may
be required as a condition far the approval to discharge fhe additive.

A request to discharge water addifives shall inglude alt of the foliowing water additive usage and discharge
informiation:

a. WMaterial Safety Data Sheet

b. the proposed water additive discharge conceritration with supporting calculations

z. the discharge frequency (i.e., number of hours per day and number of days per year)

d. the monitoring point from which the product is o be discharged

2. the type of removal traaifment, i any, that the water additive receives prior to discharge

f.. product function {i.e. microbiocide, flocculant, elc,}

q. a 48-hour 1.Cx or ECx, for 2 North American freshwater planktonic crustacean {gither Ceriodaphnia sp.,
Daphuia sp., or Simecephatus 5p.)

B the resuits of a toxicity fest for one other North American freshwater aquatic species (other than a
gtir;ig:gz‘nmstaceaﬂ) that meets a minimum requirement of Rule 323.1057(2) of the Water Quality

Prior to submitting the request, the permitiee may-contact the Permits Section by telephone at 517-284-5568 .or
via the Internet at the address given:above o determine if the Department has the product toxicity data required
by items g. and h. above. I the Department has the data, the permitiee will not need 1o submit product toxicity
data.
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Section A. Effluent Limitations And Monitoring Requirements

3. Storm Water Pollution Prevention Plan

The permiftee is authorized to dlscharge storm ivater associated with industial activities as defined in.

40 CFR 122. 26(DH14)(-%). These storm water discharges shall be controlled in. -accerdance with the
reguirements of this special condition, The: permjttee has developed and 1mpiemented 2 Storm Water Pollutio
Prevention Plan (SWPPPR), The perriitfee shall continye impiementation of the SWPPP for maximum control af
significant materials (as defined in Pari LA} so that storm water discharges will not cause a vidiation of the
Water Quality Stantards. The SWPPP shall be routinely reviewed and updated in accordance with the
reglirements of this section

Storm water discharges are a violation of this permit i

The receiving water wilt contain unnatural turbidity, color, ofl films; fioating solids, faarns, settleable
solids, suspended sofids, ordeposits 28 a result of this discharge; or

The pe;‘"rr_z-ittée has netimplemented an actzep?abie SWFPE,

B Souyrce Idehtffication’
To identify potential sourtes of significant materials that can ‘potiute stormuwater and subsequently be
discharged from ihe facility, the SWPPP shali, at a minimum, include the foliowing:

1y A site map ideniifying the following:- buildings and otheér permanent structufes: storage or
disposal areas for significant materials; secondary containment structures and descriptions of what is
contained in the primary containment structures; storm water discharge outfalls inumibsered or otherwise
labeded for reference); location of storm water and non-stéri inlets {caich basing, foof drains, conduits,
tirain tiles, retention pond riser-pipes, and sump pumps) (rumbered or ctherwise labeled for reference)
contribyting to each outfall; jocation of NPDES permitted discharges other than storm water; outlines of
the drainage areas contributing to each outfall; structural runeif-controls or storm water treatment
facilities’ areas of vegetation (with brisf description such as lawn, old fisld, miarsh, wooded, ete), arezsnf
exposed and/or erodible sofis and gravel fots; impervious sufaces {roofs, asphalt, concrete); name and
locatien of receiving water{s), and areas of known ¢r suspected impacts on suface waters as
designated under Part:201 (Environments! Response) of the Michigan Act

2) A list of all significant materials that could pollute storm water, For each matérial listed, the
SWPPP.ghallinclude each of the following descriptions:

ay ways in which each type of significant material has been orhas :reasonab!s poteniial ic become
exposed fo storm water {e.g., spillage during handling; leaks from pipes, pumps, and vessels;
contact with siorage piles, contaminated materials, ‘or soils; wasta handling and disposal;
deposits from dust or overspray; etc.);

is2! an evallation of the ressonable pofential for contribution of ssgmﬁcarzf materials to runoff from at
least.the following areas or activities' loading, unloading, and other significant material handling
-operations; outdoor sterage, including secondary containment structures; otitdoor manufaciuring:
orprocessing aclivities; significant dust or particulate generating processes; discharge from.
vents, stacks and air emission coniirols; on-site waste treatment, storage, and disposal
practices; maintenance and cleaning of vehicles, machines and equipment; sites of exposed
andior erodibie soil; Sites of Fravironmental Contamination listed under Part 201 (Enmmnrﬁen’tai'
Response) of the Michigan Ach, waste management units and areas of concem subject to
casrective action under Part 111 (Hazardous Waste Managernent) or Part 115 (Solid. Waste
Management) of the Michigan Act; areas of significant material residues; areas where animials
congregate {wild or domestic) and deposit wastes, and other areas where Storm water may
contact significant materials;

&) Idenfification Qf-th.e outfaii(s) and the inlet{s) contributing the significant matarial to sach outfal
irough which the significant material may be discharged ¥ released;



PERMIT NO. MIO059187 Page 6 of 23
PART
Section A. Effluent Limitations And Monitoring Requirements

d) a listing of significant spilis and significant leaks of polluting materials that occurred at areas that
are exposed to precipitation-or that.otherwise discharge to & point scutce at the facility. The
fisting shall-include spills that cccurred overthe three (3) years prior to the completion of the
SWPPP or latest update of the SWPPEP; the date, velurme and exact location of release; and the
-action taken to clean up the material and/or prevent expusure to-storm vater rufioff or
tontamination of surface waters of the state. Any release that occurs after the SWPPP has
been-developéd shall be controlled in accordance with the SWPPP and is cause for the SWPPP
to be updated as appropriate within 14 calendar days of .obtaining knowiedge of the spifl or loss;
and

[=)] the permittee shail determine whether fts facility discharges storm water 1o 2 water body for
which the Department has established a Total Maximum Daily Load (TMDL). 1f so, the
permittee shall assess whether the TMDL requirements for the facility's discharge are being met’
throtgh the existing SWPPP controfs or whether additionai control measures are necessary,
The pefnites’s assessmént of whether the TMDL requiremernts are being miet shall focus on'the
effectivensss, adequacy, and implementation of the permitee’s. SWPPF coptrols; and

33 A summary of existing storm water discharge sampling data (if avallable} describing pollutants in
storm water discharges af the facility. This summary shall be accompanied by a description of the
suspected source(s) of the pollitants detecied,

eh Praventive Measures and Source Controls, Non-Sfructural
To prevent significant materials from contacting storm waler af the source, the SWPPP shall, ata
minimum, include the Toliowing non-structural condrols:

1} A program which includes a schedule for routine preventive maintenance. The preventive
mainienance program shall consist of foutine Inspections ahd mainignance of storm water management
and-control devices{e.g., cleaning of oliiwater separators and catch basins, routifie fousekeeping
activities, etc.j-as well ag inspecting and testing plant equipment and systems to uncover condifions that
could cause breakdowns of failures resufing in-discharges of pollutants o the storm sewer system or
the surface waters of the state. The routing Inspection shall include areas of the facility in which
significant materials have the reasonable polential to contaminate runoff. A written report of the
inspection and corrective actions shall be maintained on file by the permittes, and shall be retained in
accordance with Record Keeping, below,

2 Good housekeeping procedures to maintain a clean, ofdefly facility. Good housekesping
procadures shall include routine inspections that focus on the areas of the facility that have a reasonable
potential fo contaminate storm water runoff from the property. The roufine housekeeping inspections
may be combined with the routine inspectians for the preventive maintenance program. A written repott
ofthe inspection and corrective actions shall be retained in accordance with Record Keeping, below,

3) Regularly scheduled comprehensive site inspections.  The inspections shail includs, bul not be
limited to, the struciural contrals in use at the facility and the areas and equipment identified in the
preventive maintenance program and -gooed housekeepsng procedures. The inspeclions shall also
include a review of the routine preventive maintenance raports, good housekesping inspections repots,
and ahy other paperwork associzted with the SWPPP. The comprehensive site inspection shall be
conducted by the Certified Storm Water Operator at least quarierly. The permittee may request
Department approval of an alternate-schedule for comprehensive site inspections. A written report of
the inspection and corrective actions shall be retained in accerdance with Record Keeping, below,
Included in the report shall be a certification that the facility is in compliance with this permit and the
SWPPR,



PERMIT NO. Migosgis7 Page 7 of 23
PARTI
Section A, Effluent Limitations And Monitoring Req uirements

4y Material handling procedures and storage fequirermnents for significant materials.. Equ:;:?rment
and procedures for cleaning up spills-shall be identified in the SWPPP and made available to the.
appropriate persorinel. The procedures shal &cﬁentlfy measlres ta prévent the spilled rhaterials or
materal residues from contaminating storm water runoff from the property. The SWPPP shall H”ldiﬂde
language.descriping what a repértable spill or release is and the appropriate reporting requirernents in
acoordanee with Part 11.C.8. and Part1L.C.7. of the permit. The SWPPP may- include, by reference;
requirements of either a Poliution Incident Prevention Plan [FIPP) prepared in accordance with the Part
& Rules {Rules 5242001 through 324.2008 of the Michigan Administrative Code): a Hazardous Waste
Contingency Plan prepared in accordanca with 40 CFR 254 and 265 Subpart B, as required by Part 111
of the Michigan Act; ora Spili Prevention Contro! and Countermeasure (SPCC) plan prepared in
accordance wih 40 CFR 112

5} Weédsires used 6 control seil: erosion and sedimentation mciudmg |dem;§cation of the areas
that; dué o wpsgraphy, activities, or other factors, have a high potestial for sigrificant soil eresion.
Gravel lots ars o be includsd;

8) Adescription of the employee fraining program which will be implemented on an annual basis 1o
inforny appropriate personnel @t all levels of their responsibility as it relates fo the componénts and goals
of the SWPPR. The SWPPP shall identify periodic dates for the employee training program. Regordsof
the employes tf’ammg program shall be retained in accordance with Record K_empmgj betow, and.

7) Actiong belng taken to limit the discharge of significant materials in order v comply with TMOL
requiremeants, -

The SWPPP shall identify.sighificant materials expected to'be presentin storm water discharges
foi iowing implementation of non-structural preventative measures and source controls,

el Structural Controls for Prevention and Treatment
Where implementation of thi measures required by Preventive Measures and Source Contiois,
Non-Structural; above; does not control storm water discharges in acsofdance with Water Quality
Standards, below, the SWPPP shall provide @ description of the looation, function, des ign. cifieria, and
instaliationiconstruction schedules of structural controls for. preveﬂhon and freatment. Structural controle
rnay be necessary:

1) To preventuncontaminated storm water from contacting or being contacied by significarit
materials, andfor

) if preventive measures are not feasible or are-inadequate 10 keep significant matetials at the
site from contaminating storm water,

_Siru'ctwal controls shall be used fo treat, divert, isblate, recycle, tause, or otherwise mdnage starh
water ina manher that reducss the level of szgnsf;cani matenals i the stomn-water and prowdes
compliance with the Water Quality Standards, below:

. Keeping SWPPPs Clurent
7 The permittee andflor the Certified Storm Water Operator shall review the SWPPP- annually after
itis devetoped and maintain a written report of the review in accoidance with Record Keeping, below.
Based on the review, the permittée or the Certified Storm Water QOperator shall amend the. SWPPP as
neaded to ensure continued compliance with the terms and CDDd!tIOI’]S of this permit. The written report
shail bie submitted to the Depariment on or before danugry 18" of each year.

2j The SWPPP developed under the condifions.of a previous permit shatl be amended as
nmcessary to ensure compilance with this permit..
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PARTI

Section A, Effluent Limitations And Monitoring Reguirements.

3y The SWPPF shall be updated or amended whenever changss at the facility have the potential
to increase the exposure of significant materials to-siorm water, significant spills st the facility socur, or
whet the SWPFPP isdetermined by the parmittee or the Departmant to be ineffective in achieving the
genesral abjectives of controlling pollutants in storm water discharges associated with-indusirial activity.
Updates based on increased activity at the facility shall include a descfiption of how the permitiee
intends to control any new sources of significant materials or respond to and prevent spills in
accordance with the requirements of Source Identification; Preventive Measures and Source Controls;
Non-Structijral, and Structural Controls for Prevention and Treatment; above.

4) The Departmentof authofized representative may notify the permittee at any time thatihe
SWPPP does not meet minimurn requirements. Such notification shall identify why the SWPPP does
not mest minimum requirements. The permittee shall make the requirad changes to the SWPPP within
30 days after such notification from the Department or aithorized representative and shall submit to the-
Diepartment 3 written certification that the requested chahges have been made.

5) Amendments to the SWPPP shall be signed and retained on-site pursuantio Record Keeping,
Delow.,

e Certified Storm Water Operator Requiremants
A Certified Storm Wafer Opérator cerdified by the Department is requiréd by Saction 3110.of the
Michigan Act, The Certified Storm Water Operator shall have supervision over the faciiity’s storm-water
treatment and control measures included in'the SWPPP, Thé names and certification numbers of the
Certified Storm Water Operators shall be included in the SWPPP.

i the Certified Storm Waier Operator is changed or an additional Certified Storm Water Operator is
added, the permittes shal il provide the name and certification number of the new Certified Storm Water
Operaitor to the Department, ¥ a facility has multiple Certificd Storm Water Operators, the names and
cerfification numbers of the Certified Storm Water Operators shall be included in the SWPPP,

f, Signature and SWPPP Review
H The SWPPP shall be. S|gned by the Certified Storm Water Operator and by-either the pafmittee
or an authorized representative in accordance with 40 CFR 122.22. The SWPPP and associated
records shall be refained on-site at the faciiity which generates the storm water discharge.

2} The permittee shall make SWPPPs, reports, log books, storm water discharge sampling data (if
collected), and items required by Record Keeping, below, available upon request to the Department or
authorized representative.

2} Record Keeping
The permitiee shall maintain records of all SWPPP related inspection and maintehance activities.
Records-shall also be kept describing incidents such as spills or other discharges that can affect the
quality of storm water runoff. All such records shall be retained for three (3) years.

b, Water Quality Standards
At the time of discharge, there shall be no violation of the Water Quality Standards in the receiving
waters 8s a result of the. storm water discharge. This requirement includes, but is not imited to, the
following conditions:

1 In accordance with Rule 323.1050.of the Water Quality Standards, the receiving waters shail not
have any-of the following unnatural physical properties as a result of this discharge in gquantities which
are or may become injufious lo any designated use: {urbidity, coler, cil fiim, floating solids, foams,
setfleable solids, suspended solids, or deposits;
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Section A. Effiuent Limitations And Monito ring Requirements

2} ATy uriusual ¢characteristics of the dlscharge {ie, unfiztiral turbldlty colof, il &, ﬂoai’mg
“solids, foarms, seifieable solids, suspended solids, or dep@sats} shall be reported within 24 hours to the: _
Department followed by a writken report within five (5) days detailing the findings of the: lﬁvastagsﬁorz and
ihe q‘teps taken {0 correct the condition; and

3) Any poliatent for which.a level of control is: specified to meet a TMDL established by fhe
D&partment shall be controlled: af the faciiity so that jts dlacharga ts reduced byito the amount specified
in the TM oL,

L. Prohibition of Non-storm Water D ischarges
Discharges of matefial other than storm water shall be-in compliance with an NPDES permit issued for
the discharge. Siorm water shall be defined to include the following hon-storm water discharges _
provided poliufion prevention controls for the non-starm water compohent are identified in the SWREP:
discharges from fire hydrant flushing, potable water sources including water line flushing, water from fire
system testing and fire fighting training without Burned materials or chemical fire suppressants, inigation
drginage, lawn watsring, reutine building wash down which.does not use detergents or ether
compoinds, pavement wash water where toxic or hazardous materials have fiot-occurred (unless all.
contaminalion by toxic of hazarduus materials have been removed) and where detergents &re nof used,
air conditioning condensate, spfings, uncontarminated groundwater, foundation.or footing drains where
flows are not.contaminated with process matetials such as solvents, and discharges from fire ﬁghﬁmg
activities. Discharges from fire fighting acivities are exerpted from the requirement to be identified in
the SWPPP,

4. Facility Contact

The “Faciiity Contaet” was specified in the application. The permittee may replace the facility contact at-any
~“time, -and shall notify the Department in writing Within 10 days after replacement (facluding the hame, address

and telephone number of the new facility contact).

a The facility contact shall be {or a duly autharized representative of this person):

« for a corporation; & principal executive officer of at lzast the level of vice president, ora designated
representatiive, i the representative is responsible for the overall -operation of the facility-from.which
the discharge deseribed in‘the permit application or other NPRES form originates,

s fora parinership, a general pariner,

= for g sole proprigtorship, the proprietor, or

+ for a municipal, state, orother public facility, gither & principal executive officer, the mayor, mE age
preaden_*i city or village manager or other duly aythorized employes,

L} A person is-a duly authorized representatwe cnly if:
s the authorization s made in wrmng to the Department by a persofi desoribed in- paragraph & of this
section; and

= the authorization specifies. e&thEr dh individual of:2 position having responsibility for the oveTaIl
operation of the regulated facility or activity such as the posttion of plant marager, operator of a2 well
ora well figld, superintendent; position of equivalent responsibility, or anindividual or position
“having overall responsibility for environmental matters for the facility (z-duly suthorized _
representafive may thus be either a named individuad or any individual occupying a named position).

 Nothing in this Section obyviates te parmitiee fram propérly submitling reports and forms 25 required by faw.

: :5,- steharge tﬁ the Gmuncﬁwaters

dxscharge to The gmun@waters or wer'mng of coniammated groursdwatezrs to the surface Waia;s nor dces i
sonstitute 2 release of fiability for any groundwatet contamination at or around the site: The stale reserves its-
rights 1o seek remediss to abate: any groundwater contarmination,
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PART I

Part 1l may include ferms and for conditions hot applicable fo discharges covered under this permit.
Section A. Definitions

Acute toxic unit {TUs) means 100/.Cs where the LCq Is determined from a whole effluent toxicity (WET) test
which produces a result that is statistically or graphically estimated fo be lethal to 50% of the test organisms.

Bioaccumulative chemical of concerny (BCC) means a-chernical which, upon entering the surface waters, by
itself or as its toxic transformation product, accumulates in:aquatic organisms by a human heaith
bieaccumuilation factor of more than 1000 after considering metabolism and other physiochemical properties that
might enhance of inhibif bicaccumulation. The human health bisaccumulation factor shall be derived according
to R 323.10567(b), Chemicals with half-lives of less than 8 wesks in the water colurnn, sediment and biota are
not BCCs. The minimum bioascumulation concentration factor (BAF) information needed to define an arganic
chemical as g BCC ig efther g field-measured BAF or a BAF derived using the biota-sediment accumulation
factor (BSAF) methodology: The minimum BAF information needed to define an inorganic chemical as a BCC,
including an organometal, is sither afield-measured BAF or a laboratory-measured bioconcentration factor
{BCF). The BCCs to which these rules.apply are-idehtified in Table 5 of'R 3231057 of the Water Quality
Siandards..

Biosolids are the solid, semisaiid, or liquid residues generated during the treatment of Sanitary sewage or
domestic sawage in a treatment works. This includes, but is not limited to, scum or solids ramoved in prirmary,
secondary, of advanced wastewster reatment processes and 3 derivative:of the removed scum or solids.

Bulk biosolids means biosolids that are not-sold or given away ina bag or other container for application fo a
lawn of home garden,

Certificate of Coverage {COC) is & document, issued by the Depariment, which authorizes a discharge undera
genaral parmit.

Chronic toxic unit (TUg ) means 100/MATC of 100/1C,s, where the maximur actepiable toxicant concentration
{MATC) and 1Czs-are expressed as a percent effluent in the test medium.

Class B biosclids refers to material that has met the Class B pathogen reduction requirerments or equivalent
treatment by.a Process to Significantly Reduce Pathogens (PSRPF) in accordance with the Part 24 Rules,
Processes include aerobic digestion, composiihg, ahaerobic:digestion, ime stabilization and air drying.

Daily concentration is the sum of the concenlrations of the indivdual samples of a parameter divided by the
number of samples taken during any calendar day. If the parameter congentration in any'sample is less than the
quentification limft, regard that value as zerc when caleulating the daily concentration, The dally concentration
will be used 1 deferming.compliance with any maximuim and minimum daily concentration limilations (except for
pH and dissolved oxygen). When reguired by the permit, report the maximum calculated daily concentration for
the month in the "MAXIMUNM® celumn under “QUALITY OR CONCENTRATION® an the Discharge Monfosing
Reports {DMRs).

For pH, repert the maximum value of any individual sample taken during the month in the “MAXIMUM" column-
under “QUALITY CR GONCENTRATION” on the DMRs and the minimurm value-of any individual sample taken
during the month in the "MINIMUM" column under “*QUALITY OR CONCENTRATION” onthe DMRs. For
dissoived oxygen, repor the minimum concentration-of any Individual sample in the "MINIMUM” column undger
“QUALITY OR CONCENTRATION” on the DIMRs.

Daily loading is the total discharge by weight of a parameter discharged during any calendar:day. This vatue is
caiculated by muitiplying the daily concentration by the total daily flow and by the appropriate conversion factor.
The daily loading will be used to determine compliance with any maximum-daily loading kmitations. When
required by the permit, report the maximum calculated daity ioading for the month in the "MAXIMUM" column
under "QUANTITY OR LOADING” on the DMRs.

Bepartment means thé Michigan Departmént of Enviranmental Guality.
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PARTII
Section A. Definitions

Deteatlon ieval means the lowest concentration or- arriount of the target analyte that can be determmed 1o be
different from zere by a single. measurement at z stated level of probab:hty '

Drscharge eventis a dlscrete pocuiTEnce during whick efﬁuent s ischarged to- the surface water up to10 days
of a consecutive 14 day periad:

ECg means & statlsbcaty of graphlca ly estimated concentration that is expected 1o cause™ or mere specﬁsed
effactsin 50% of @ group of organt isms under speclﬁed conditions.

Fecal coliform bacteria monthly is the geomemc mean of the samples collécted dufing & discharge svent,
Days with no dtscharge shali not be used to determing-the value. The calculated monthly vatile will be lised o
determine compliance with the maximum monthly fecal coliform. bacieria imitations. When required by the
: perrmt report the calculated monthly valye in the "AVERAGE® columinunder “QUALITY OR CONCENTRATION
on the DVMR.. I the period in which the discharge event bcourred was parti ally in each of two months, the
mionthl y vaiue shall be reported on the DMR of the menth in which the last day of discharge. occufred.

Fecal coliform ba_cteria 7-day is the geometric mean of the samples colistted in Bny 7-day period doringa
discharge event. The calculated 7-day value wifl be uséd to detesmine complisnee with the maximium 7-day fecal’
coliform bacteria limitations. Days with no discharge shali not be used to déterming the value. When required
by the permit, report the:maximur calcuiated 7-day congentration for the month inthe “MAXIMUM" column:
gnder "QUALITY OR CONCENTRATION” on the DMRs. [fthe seven day period was partially in each of two
months, the value shall be reported onthe DMR of the maonth in which the last day of discharge occurrat.

Flow proportioned sample is 8 composite sampie with the sample valume proportional to the effluent flow.

Geometric mean is the average of the logarithmic values ©f a base 10 data set, conveted back to.a base 10
number.

Grab sample is a single sample taken atnejther a set time nor flow.

1Cys means thé toxicant concentration that would cause s 25% reduction’in-a nonguantal biclogical
measurement for the test popitation.

Interference is & discharge which, alone.or in conjunction with a discharge or discharges from other sources,
both: 1) inhibits or disrupts the POTW, ifs treatmenit processes.or operations, or its sludge processes, use or
disposal;, and 2) therefore, 15 a tause of a viclation of any requirement of the POTW's NPDES permit (mc!udmg
an increase inthe magnitude or duration of 2 violation) or, of the prevention-of sewage sludge-use or disposal it
gompliance with the Tollowing statutory provisions and regulations.or permits-issued thereunider {or more
stringent state orlocal regulationsy: Section-405 of the Clean Water Act, the Solid Waste Disposal Act {SWDA)
{inctuding Title {1, more commonly referred to as the Resoytice Conservation and Recovery Act(RCRA), and.
including state regulations contained in any state sludge managemént plan prepared pursuant to Subtilie D of
the SWDA), the Glean Alr Act, the Toxic Substances Gontral Att, and the Marine Pratection. Research and |
Sanciuaries Act. [This definiion doss not apply to sample matrix’ interferenca i

Land application means spraying orspreading b:os@[;ria or & biosofids derivativeanto the land siirface,
injecting betow the land surface, or ancorpmratmg inte the soil so that the hiosolids or bibsoli ds Hetivative can
either condition the seil or fertilize crops or vagetation grown in the soil. '

L5 means g statistically or graphically estimated concentration:thatis expected fo be lethal 10 50% of a group
of grganisms under specified conditions.

Maximum acceptable toxicant contentration (MATC) means the concentration obtained by caloulating the
geometiic-mean of the Jower and upper ghronic limits from a chronic fest. A lower chironic timit is he highest
tested conecetitration that did ot cause the ocourrence of a specific adverse effect. An upper ehronic limit | iz the
iowest tested concentrafion which did cause the ocourrence of a: specific adverse effect and above which all
tested corcentrations caused such an ocgurrence.
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Section A. Definitions
MGD means million gallons per day.

Monthly concentration is the sum of the daily concentrations determined during a discharge-event divided by
the number of dally toncentrations détériviined. The calculated monthly concentration will be used io determine
compliance with any maximum monthly concentration limitations. Days with no:discharge shall not be used.to
determine the value, When reguired by the permit, report the caloulated monthly congentration in the
AVERAGE" column under “QQUALITY OR CONCENTRATION" on the DMR. If the seven day period was
partially in each of two months, the monthly average shall be reported pr the DMR of the month in which the fast.
day of discharge occirred,

Eor minimum parcent ramoval requirements, the monthly influent concentration and the mornihiy effiuent
concentration shall be determined. The calculated maonthly percent removal, which is equal e 100 times the
guantity [1 minus the guantity {monthly effluent concertration divided by the rionthly influent concentration},
shall bereporied in the "MINIMUM column inder "QUALITY OR CONCENTRATION" on the DMRs.

Monthly loading is the sum of the daily loagings of a paramester divided by the number of daily loadings
determined during a discharge event. Thecaloulated morithily laading will be used o determine compliance with
ary maximum morithly loading Iimitations. Dayé with no discharge shall not ba used to determine the value.
When required by the permit, report the calculated morithly loading in the *AVERAGE” column under
“QUANTITY OR LCADING” on the DMR. If the seven day petiod was parfially in each of two moriths, the
monthly average shall be reporied on the DMR of the month in which the last day of discharge occlirred..

Monthly monitoring frequency refers 1o a calendar manth. When required by this permit, an analytical result,
reading, value or observation must be reported for that peniod 1f a discharge occurs during that peried.

National Pretreatment Standards are the regulations promuigated by or to be promulgated by the Federal
Enviranmental Protection Agency pursuant to Section 307(h)and (¢} of the Federal Act. The standards
establish nationwide limits for specific industrial categories for dischargeto a POTW.

No observed adverse eifoct level (NOAEL) means the highest tested dase or concentration of a substance
which results in no observed adverse effect in exposed test organisms where higher doses or concentrations
result inan adverse effect,

Nencontaet cooling water is water used for cooling which does not come into direct contact with any raw
‘material, intermediate product, by-product, waste product or finished product.

Nondomestic user s any discharger to a POTW that discharges wastes other than or in addition
water-carried wastes from toilet, kitchen, lauhdry, bathing.of other facliities used for household purposes.

Partially treated sewage is any sewage, sewage and storm water, or sewage and wastewater, from domestic
or Industrial sources that is treated to 2 level less thanthat required by the: permittee's National Pollutant
Discharge Elimination Systern permit; or that is not treated to national secondary treatment standards for
wastewater, including discharges to surface waters from retention fregtment facilities.

Pretreatment is reducing the amount of poliutants, eliminating pollutants, or altering the nature of poliutant
praperties to a less narmiful state prior to discharge into-a.public sewer. The reduction or afteration can be by
physical, chemical, or biclogical processes, pracess changes, or by other means, Diution is aot considered
pretreatment unless expressly authorized by an applicable National Pretreatment Stahdzard for a particular
indusirial category.

POTW is a publicly owned treatment works.

Quantification level means the measuremant &f the concentration of 2 contaminant obtainad by using a
specified laboratory procedure calctlated at a specified concentration above the detection level. K is considered
the fowest concentration at which a particular centaminant can be quantitatively measured using & specified
lahofatory procedure for monitoring of the cortaminant;
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Quarterly mcsmtmrmg frequemy refers foathree mfmth period; defined as January throtgh Maroh, Apnl
through- Jurie, July through September, and October through December. When required by this permit, an
analytical result, réaging, vaiue or observation-must be reported for that period i & discharge occurs during that
beriod.

Regional Administratoris the Regitn 5 Administrator, U.8; EF’A ioca’{ed at R-19J; 77 W, Jackson Blvd,,
Chicago, 1Hlinois 80604,

Significant industrial ser s a nondomestic user that: 1) is subject 1o Categerical Pfetreatment Standards
under 40 CFR 403.6 and 40 CFR-Chapter |, Subchapter N; or 2) discharges an average.of 25,000 gallons per
day of more of process wastewster to s POTW {(excluding samtary, nancontact cooling and bm!&r blowdgwn
-_wastewster} cmntnbutes a ;:Jrocess Wastesiream thc:h makes up frve (5} ‘pement c:r rrigre of: the auerage ciry
defmed in 40 CFR 493 ] Z(a) on the basns thatthe mcmstrial user has a reasenable poteninal for: adversely
affecting the POTW's treafment iant operation or vioiating any pretreatment standard or requirsment (in
accmdance with 40 CFR 403 8(1’){6))

Significant materials Significant Materials meang. any material which could degrade of impair water quality,
inchiding but-not fimited to; raw imaterials; fuels; solvents, detergents, and plastic pellels; finished materials such
as metallic products; hazardous sibstances: d351gnatad urﬁdar Seation 10114} of Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) (see 40 CFR-372 65); any chemical the facility is tequired
10 report pursuant 1o Section 313 of Emergency Planning.and Community Right-to-Know Act (EPCRA); polluting
materials as dentified under the Part 5 Rules {Rulas 3242001 through 324.2009 of the Michigan Administrative
Coile); Hazardous Wastes as-defined in Part 111 6f the Michigan Act; ferilizers; pesticides; and waste products:
such as ashes, siag, and sludge that have the potential to be relessed with storm water disoharges.

Stoichiometric means the quantily of a reagent calculated to be necessary ang sufficient for a given chemical
reacilon

Tiet | value means 3 valug for aguatic life, human health or witdlife calculated under R 323.1057 of the Water
Quiaiity Standards using 3 fier | toxicity database:

TierH value means & vaiue for aquatic iife, human health or wildiffe calcuigted under R 3234057 of the Water
~Luality Standards using a fier Htoxichy database '

Total Maximum Daily Loads {TMDLs) are required by the Federal Act for waterbodies that do not mest Water
Quality Standards. TMDLs: represent the maximu, daily ioad of a pollutant that 3 waterbady an asswmtate and
meet Water Quality Standards and an aliocation of that load among point sources, nonpoint sources, and a .
margin of safety.

Tox;city Radugction Evaiuatmn {TRE) mésns g sife-specific study condugted ina stepwise process dasignad fo-
identify the causative agents of effiient txicity, isplate the sources of todcity, evaluate the effectiveness of
toxicity control options, and then confirm the reduction in effiuent xicily.

Wateyr Quality Standards means the Part ¢ Water Ciality Standards promulgated pursuant to Part' 31 of Act
No. 457 of the Public Acts of 1884, as:amendad, being Rules 323,1041 through 323.1177 of the Mlcmgan
Adrinistrative Code.

Weekiy monitoring frequencyrefers o a caieﬂdar weel which begins on Sunday and ends on Sitwiday.
When required by this permiit, an analytical result, reading, value or Gbservation must be reparted for that period
if. a discharge oocurs during %hat pefi fod.

Yearly monitering frequency refersto a caleridar year begmnmg on danuary 1 and énding on December 31,
When reguired by this:permit, an ana!ytlcal result, reading, value or observation must be reporied for that peﬂad
if a discharge occurs during that perfod.



PERMIT NG, MI0059187 Page 14 .0f 23

PART li

Section A. Definitions

24-hour composite sample’is a flow-proportioned composite sample consisting of hourly or more frequent
portions that are taken over a 24-hour period. A time-proportioned composite sample may be used upon-
approval of the Department i the permitiee demonsirates if is représentative df the discharge.

Jupostion composite sample’s a sample consisting of three equal volume grab samples collected af equal
intervals ovet an 8-hour _period,

7-day concentration is the sum of the dajly concentrations determinied during any 7 days of discharge during a
discharge event divided by the number of daily concentrations determined. I the number of days of the
disgharge event is less than 7 days the number of actual days of discharge shali be used for the calculation. The
calculated 7-day concentration will be used o determineg compliance with any maximum 7-day concentration
imitations. When required by the permit, report the maximum salcuiated 7-day concentration for the monthin
the “MAXIMUM® columnunder “QUALITY OR CONGENTRATION® on the DMR. 1f the saven day period was
partizlly in each of twe monihs, the value shall be reporied on the DMR ¢f the month in which the last day of
discharge occurred.

7-day loading is the sum of the daily loadings of a parameter divided by the nuniber of daily loadings
determined-during any 7 consecutive days. [f the number of days of the discharge event is less than 7 days the
number of actual days of discharge shall be used for the caleulation. The calculated 7-day loading will be used
to determine compliance with any maximum 7-day leading limitations, YWhen required by the permit, report the
maxirmum calcutated 7-day loading for the month in the “MAXIMURM® column under “QUANTITY OR LOADING”
on the DMR. [f the seven day period in which the discharge event occurred was partially in each of two months,
the value shall be reported on the DMR of the month in which the last day of discharge occurred.
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Section B, ._!&!sicgmitm*‘ing Procedures

1.  Representative Samples

Samp g6 2nd measeremenis fgken as requ;red herein shall be representatsve of the vmlume ahd natute of the
manitared d;sch,arge_

2. Test Procedures

Test-procedures for the analysis of pollutants shall conform to regulations promulgated pursusnt to Sectian
3ﬁ4(h) of the Federal Act (40 CFR Part 136 - Guidelines Establishing Test Procedures for the Analysis of
Pollutants), unless specified otherwise inthis permit. Test procedures used shall be sufficiently-sensitive fo
determine . compliance with applicable effluent limitations, ‘Requests o use test proceduras not promulgated.
under 40-CFR Part 138 for pollutant monitering required by 'this permit shall be made in accordarnice with the
Alternale Test Procedures regutations specified in 40 CFR 136.4. These reqiiests shall bé submitted to the
Chief of the Permits Section, Water Resources. Division, Muchrgan Bepartment of Environmental Quality, P.O.
Box 30458, L;—msmg, Michigan, 48809- 7858, The permittes may use such procedures upon approval.

The permiittee shall periodically calibrate and perform maintenance procedures on &ll analytical instrurmentation
at intervals fe ensure accuracy of measurements. The calibration and maintenance shall be performed as' part
of the permittes’s Jaboratory Quality Conlral/Quality Assurance prograrm,

3. Instrumentation
The permitfee shall periodically calibrate and perform mamtersar;ce procedures o all menrtamg instrumentation
at intéivals to ensure accuracy of measwrements.

4.  Recording Results

For each measurement or sample taken pursuant to the requirements of this permit, the permittee shall record
the *?Ql&{:zwmg information: 1) the exact place, date, and time.of measurement or sampling; 2) the person(s) who
performed the measurement of sample collection; 3) the dates the analyses were performed; 4) the person(s)
who performed the analyses; 5} the analytical technigues or methods Used: 6) the date of and person
responsible for equipimient calibration; and 7) the results of afl requiredanalyses.

5. Records Retention

All records and information resultmg from the moniioring activilies required by this permat including all records of
anatyses performed and calibration and maintenance of instriumentation and recordings from continuous
monitoring instrurnentation shall be retained for.a minimum of three:( 3’_) years, of longer i réqueésted by the
Regional Adminigtratorer the Department.
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Section C. Reporting Reguirements

1.  Start-up Notification
If the permitiee will not discharge during the first 60 days following the effective date of this permit, the parmlttee

-shall notify the Depariment within 14 days following the effective date of this permit, ard then 60 days prior to
the commencement of the discharge.

2. Submittal Requirements for Self-Monitoring Data

Part 31 of Act 451 of 1994, as amended, specifically Section 3243110 3} and Rule 323.2155{2) of Part 21
aliows the Department to spacify the-forms to bé utilized for reporting the reguired self-monitoring data. Unless
instructed-on the effiuent limitatiohs page to-conduct "Retained Self-Moniioring” the permittee shall submit self-
monitofing data via the Department's Electronic Environmental Discharge Monitering Reporting (e2-DMR).
system,

The permittee ghall ulllize the information provided on the e2-Reporting website at

htths //secure 1. state. mi. us/elrs! {0 access and submit the electrenic forms. Both menthly summary-and daily
data shall be submiited to the Department o later than the 20™ day of the month following each month of the
authorfzed discharge pericd(s). The permittee may be dliowed to submit the electranic fofims affer this date if
‘the Depditment has granted an extension io the submittal date,

3.  Retained Self-Monitoring Requiremenis

If instructed on the effluent fimits page to conduct retained setf-monitoring, the perimittee shall maintain-a
year-to-date fog-of retained self-monitaring results and, upon request, provide such:log for inspection o the staff
of the Water Resources Division, Michigan Department of Envirerimental Quality. Relained self-monitofing
results are public information and shall be promptly provided to the public-upen request.

The permittee shall certify, in writing, to the Department, on or before January 10th of each year, that: 1) ali
retained self-monitoring requirements have been complied with and 2 yearto-date log has been maintained: and
.2} the appiicafion on which this permit is based still accurately describes the discharge. ‘With this anaual
certification, the permittee shall submit 2 summary of the previous year's manitoring data. The summary shall
include maximum-vaiues for samples to be reported as daily maximums and/or monthly maximums and
minimum vaiaes for any daily minimum samplés, '

4.  Additional Monitoring by Permittee

i the permittee monitors any poliutant at the location{s) designated herelr more frequently than required by this
permit, Lsing approved analytical methods as spacified above, the results-of such monitoring shall be included in
the calculation and reporting of the values required in the Discharge Monitoring Report. Such'increased
frequency shall glso be indicated.

Monitoring required pursuant to Part 41 of the Michigan Act or Rule 35 of the Mobile Home Park -Qomniissic}n
Act {Act 98 of the Public Acts of 1987) for assurance of proper facility operation shall be subiiitied s required
by the Department.

5. Compliance Dates Notification

Within 14 days of every compliance date specified in this permit, the permittes shall submit a writlen notification
to the Departmient indicating whether or not the partictlar requirement was accomplished. 1f the requirement
was not accomplished, the notification shall include. an explanation of the failure to accomplish the requiremant,
actions taken or planned by the permities to correct the situation,-and an estimate of when the requirement wil
be accomplished. if awritten report is required to be submitied by a specified date and the permittee
accomplishes this, a separate written notification is not required.
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6. Noncompliance Notification -
Compliance vwith all applicable requirerents set farth in the Federal Act; Parts 31 and 41 of the Michigan Act,
and related regulations and rules is reglited. Allinstantes of noncompliance $hall be seported as follows:

= 24-hour reperting - Any noncompliance which may-endangar health or the environment{inciuding
maximiim and/or minirum daily concentration discharge fimitation exceedances) shall be reparied; verbally,
within 24 hours from the time the permittee becemes aware of the noncompliance. A written submission shall
also be provided within five (5) days.

b, other: reporting - The permrttee shall report, in writing, alt other Instances of noncompliance not
described in-a. ahove at thetime-monitoring feperds are submitted; or, in the-case of retained self-manitoring,
within five ( (5) days from the time the permittee becomes aware of the noncompliance.

Written reporting shall include: 1) a-description of thie discharge and cause of noncempliance; and 2) the pariod
of noncampliance, Jncluding exact: dates and times; or, fnol cmrs"ected the anticipated fime the noncompliance
is expacied fo continue, and the steps taken to reduce, €l liminate and prevent recurrence of the honcomplying
dischatge,

7.  Spiill Notification

The permittee shall immediately report any Telease of any. poliuting material which occurs 1o the surface walers
or groundwaters of the state, ‘unless the permitiee has determined that the release is notin excess of the
threshold reporting guaniities specified in the Part 5 Rules (Rulés 324.2001 through 324.2009 of the Michigan
Administrative Code), by calling the Departmant at the number indicated on the second page of this permit, or if
the notice is provided after reguiar working hours'call the Department’s 24-hour Pollution Emergency Aferting
System telenhone number, 1-800:292-4705 {calis fram out-pf-state dial 1-617-373-7660),

Within ten (10) days of the release, the permittee shall submit to thé ‘Department a full written explanation as fo
the cause of the relsase, the discovery of the release, response (clean-up.and/or recovery) measures-faken; and.
preventative measures taken or a schedule for completion of meaaures 1o be taker to prevent reoccurrence of
sirmilar rslgases.

8.  Upset Noncompliance Neotification

tfa process “upset” (defined as an exceptional Incident in which there s unintentional and temporary
nonecompliance with technology based permit effluent limitations because of factors beyond the reasunable
contrad of the permitiee} has eeourred, the permittes who wishes io establish the affinmative defense of upset,
shall netify the Depariment by telephone within 24 hours of becoming aware of such condifions; and-within five
-(5) days, provide in writing, the following information:

&, that an upsetoccurred and that the .permxttee_.can identify the speific catsels) of the upset;

b that the permitted wastewater treatment faciity was, at the time, being properly operated and maintained-
(note that an upset does not lnclude noncamp lanoe tca the extem: caused E:}y ope{at onaI error, ampmperw

lmpmper c}peratson} and

C. that the permiites has specified and taken acfion on all reSponszb]e stegs to mmumze or correst any
adverse Impactin the environment resulting from noricompliance with this permit

No determination made dufing administrative review of claims that nonoompliance was caused. by upset, and
before an gotion for noncompliance; is final administrative action subject to judicial rewew

1 any erforcement proceedings, e permities, seeking to establish the occurrence of an upset, has the burden
of proot;
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8. Bypass Prohibition and Notification

a Bypass Prohibition - Bypass is prohibited, and the Department may take an enforcement action, unless:
1 bypasswas unavoidable to-prevent loss oflife, personal injury, or severe property demags;
2) there were no feasible alternatives to the bypass, such as the use of auxifiary treatment

facilities, retention of untreated wastes, or maintenance during normal periods of eguipment downtime.
This condition is not satisfied if adequate backup eguipment should have been installed in the exercise
of reasonable enginedring juddment to prevent a bypass;and

3) the permittee submitted notices as required under 9.b. or 3.c. below.

b. Neotice of Anticipated Bypass - If the permittes knows in-atdvance of the need for a bypass, itshall submit
prior hotice to the Depariment, if possible at least ten (10) days before the date of the bypass, and provide
idrhation about the anticipated bypass as required by the Depariment. The Départment may approve an
anticipated bypass, after considering its adverse sffects, if it willmeetthe three (3) conditions listed in 9.a.
-above.

& Notice of Unanticipated Bypass - The parritiee shall submit notice to the Department of an
unanticipate‘d bypass by calling the Department at the number indicated on the second page of this parmit (if the
notice is provided after regular-working hours, use the following number: 1-800-292-4706) 3s scon as possible,
but no later than 24 hours from the fime the permities becomes aware of the circumslances.

d. Written Report of Bypass - A written slibmission shall be provided within five {5) working days of
cormmencing any bypass to the Department, and at additional times as directed by the Depariment.” The written
submission shall contain a description of the bypass and its cause; the pEﬂOd of bypass, including exact dates
and times, and if the bypass has not been corrected, the anticipated time it is expecied to continue; steps taken
or planned to reduce, eliminate, and prevent reoccurrence of the bypass; and other information as required by
the Dapariment. '

e Bypass Not Exceeding Limitations - The permittee miay allow any bypass to occur which doss not cause
effluent limitations to be exceeded, but only if it also is for essential maintenance to assure efficient’ operation,
These bypasses are not subject to the provisions of 8.3, 9.5, 9.c., and 9.d., above. This provision does not
relieve the permittee of any notification responsibilities under Part .51, of this permit.

f. Definitions
1) Bypass-msans the intentional diversion of waste streams from any portion of a tregtment facility.
2) Severe property damage means substantial physical damage to property, damage to the

freatment facilities. which causes them i become inoperable, or substantial and permanent loss of
natural resourses which can reasonably be expected to occur in the absence of a bypass, Severe
property damage. doss not mean economic loss caused by delays in production,

10. Bioaccumulative Chemicals of Concern (BC()

Consistent with the raguirements.of Rules 323.1083 and 323.1215 of the Michigan Administrative Gode, the
permnittee is prohibited from undertaking any action that would result in a lowering of water guality from an
increased loading of a BCC unlegss an increased use request and antidegradation demenstration have been
submitied and approved by the Department.
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11. WNotification of Chaﬂges in ﬁrscharge
The peé"mlttee shai] netffy fhe. Departmeni m wrmng as sm)n as possame but re: later than 10 ciays of know;r‘sg

drsr:harge of. 1) detectabte levals of chemmais on' the cutrent Mrcmgan s’.:rmcai Matanals Reglster prmrnty
pollutants or hazardous substances set forthin 40 ©FR 122 21, Appendix D, er the Pollutants of Initial Focus in
the Great Lakes Water Quality Initiative specified i 40 CFR 132 &, Table 8, which were not acknowiedged in the
apphcat»on or listed inthe application at dess than detéctable levels; 2) fieteciabla tevels of any cther chemical.
not listed in ihe application or listéd at less thah detection, for which the application specifically requesied
information: or 3} &ny chemical at lavels greater than five Times the average levet reported inthe camplete:
application(see the first page of this permit for the date(s) the complete application was submitted). Any ther
monitoring results obtained 2s @ requirernent of this permit 'shall be reported in ar;»:_:ordance with the compliance:
schedules.

12. Changes in Facility Gpara’tmns

Any anticipsted action.oractivity, s’acluding butnot firmited to facility: expansmn production: increases, of process
modification; which will result in new or increased loadings of poliutants to the receivirg waters muist be reported
fo the Bepartmeﬂt by a} submission of an increased usereduest (apphcatlon} atid all information regiired unger
Rule-323.1088 (Antedegraciatscn) of the Water Quality Standards or b) by notice if the folidwing condi tions are
et 1) the action or activity will not-result in 8 change n the tvpes ohwastewater discharged or resultin a
greater quant;iy of wagtewater than currentiy authoerized by. this permit; 2)the action or activity will fiot resultin
violations of the effluent limitations specified in this permit, 3) the action or actvity isnot prohibited by the

- reguierents of Part 11.C.10.: and 43 the action oractivity will not require notification pursuant to Part 1LC. 11,
Foliowing such notice, the permﬁ may bie modified according fo applicabie laws.and rules to-specify-and limit any-
pellutant not previously fimited.

13. Transfer of Ownership or Control

in the event.of any change incontral or: ownership of facilities from which the autharizad dischatge emanales,

the permitiee shall submit To the Departrment 30 days prior to the actual fransfer of ownership or confrol a written
agreement between the current penmittes and the néw permitiee containing: 1) the legal name and address of
he new owner: 2 a specific date for the effective transfer of permit responsibility, coverage and liability: and 3)4
certification of the continuity of or any changes in operations, wastewater discharge, or wastowater tregtment.

i the- riew permittee is proposing changes in operations. wastewater discharge, or wastewater treatment, the
E}epartmem may prapose modification of this'permit in accerdance with applicable laws and rifdes,

14. Qperatwns and Maintenance Manual

Part 41 of Act 451 of 1904, as amended, specifically Section 3244104 and associated Rulé 299.2957, a[iow the
Department to require an Qperations and Matntenance {O&N) manual for the wastewater reatment facility, An
p-fo-date copy of the O8M manual shall be kept at the wastewater treatment faculity Upon réguest a copy of
the Q&M manual shall be pz’cwded tothe Department. The Department may review the manual in whoie orin
part al their discretion and require modifications-to it-if portions are determined to be inadequate,

At-a minimum, the O&M manual should inciude the foliowing information: permit standards, description and
cperatton information for ail equipment, staffung information, laboratery reguirements, record keeping:
requirements, maintenance plan forequipment, emergancy operating plan, safely program informaticn and
copies of all pertinent forms, as-built plans; and manufatiurer's manuals.

Certification of the existence and accuracy of the operations and maintenance manual is required to be
submitted fo the Department at lsast sixty days prior 40 starfup of & new wastewater freatinent plant. Submittal of
re-certifications will also be required shdy days prior to: start—up of eny substantial improvemenis or modifications.
made gt the wastewater treatment plant.
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15. Signatory Requirements
Alt applications, répors,of information subniitted to the Deépartment in accordance with the conditions of this
permit that require a signature shall be signed and certified as-described in the Federal Act and Michigan Act:

The Federal Act provides that any person who knowingly makes any false statement, representation, or
certification in any record or other document submitted or reguired to be maintained under this permit, including
monhitoring reports or reports of compliance or nencompliance, shall, Upon conviction, be punished by a fine of
not more than $10,000 per violation, or by imprisonment for not more than 8 months per violation, or by both.

The Mickigan Act (Section 3115(2)) provides thal & person who at the fime of the viclation khew or should have
known that he or she discharged a substance sonfrary to.this part, or contrary to a permit-or order issued or rule
promuigated under this part, or who intentionally makes a false statermant, representation, or-cerfification’inan
application for or form pertaining 1o a permit or'in a notice or report required by the terms and conditions of-an
issued permit, or who intentionally rénders. inaccurate @ monitoring devise or record reguired to be maintained by
the Department, is guilty of a felony and shall be fined not less than $2,500.00 or more than $25,000.00 for each
violation. The court may impose an addifional fine of not more than $25,000.00 for each day during which the
unlawful discharge occurred. If the conviction is for a violation committed after & first conviction of the person
under this sizbisection, the court shall impose a fine of not less than $25,000.00 per day and noet mote than.
$50,000.00 perday-of violation .. Upon conviction, in addition o a fine, the court in its discretion may senfence
the defendant to imprisonment for nof more than.2 years or imposée probation upon 4 person for a viclation of
this part. With the exception of the tssuance of criminal complaints, issuance of warranis, and the holding of an
arraignment, the circuit court for the county in which the violation occurred has exclusive jurisdiction. However,
the person shail not be subject fo the penalties of this subsection if the discharge of the effluent is in
conformance with.ard obedient to a ruls, order, or permit of the-Depariment. In addition to a fine, the attorney
gehera) may file a civil suit in & court of competent jurisdiction to recover the full value of the injuries done to the
natural resources of the state and the costs of surveillance and enforcement by the state resylting from the
viclation.

16. Electronic Reporting
Upon notice by the Department that electronic reporting tools are available for specific reports or nofifications,
the permittee shall sUbmit electranically all such reports or nofifications as reguired by this permit.



PERMIT NO, 1i0058187 Page 21'0f 23

FART:.B?

......

1. Duty to Comply
Al discharges adthorized herein shall be consistent with the terms and conditions of this permit. The discharge

of any pollutant identified in this permit more frequently- than of at a level in excess of that authorized shall
‘constitlte a viclation of the permit

itis the duty of the permittee to comply with all the: terms and conditions of this: permt Ay noncomglianoe with .
the Effluent Limitations, Special Conditiors, or terms of this permil constitutes g vidlation of the Michigan Act
andfor thé Federal Actand consfitutes grounds for enforcement action; for permit lermination, revocation and
reissuance, or modification; or denial of an application for permit resewal,

Jt shail not be a defense for a permities in an enforcement action that it would have besn necessary {6 haltor
reduce the permitted activity in order to maintain compliance with the cohditions of this permit,

2. Operator Certification.

The permittee shall have tha wasie freatment facilities under direct supems;om of an-gperator certified at the-
appropiiate level for thie facility certification by the Departrnent, as fequired by Sections 3110 and 4104.0f the. -
Michigan Act. Permittees authorized Yo discharge storm water shall have the storm water treatment and/er
contral medsures under direct supervision of a starm water operator certsf ed by the Departmerzt as required by
Sactuon 2110 of the Michigan Act

3. Facilities @perati@n _

The permittee shall, at all times, properly operate and maintain all treatment o control facilities or systems
installed or used by the permlﬁee to-achieve compliance with the terms and conditions of this. permit.. Proper
operation and maintenance includes adequaie laboratory controls and appropriate guality assurance
DROCECULes.

4, Power Failures

in order to maintain compliance with the effluent imitations of this permit. and pravent unauthorized discharges,
the parmittes shall either;

a. provide an alternative-power scurce sufficient 1o operate facilities utifized Dy the permiies to maintain
compliance with the effiuent limitations and conditions of this permit; or

b upon the reduction, loss, or failure of-one or more of the primary sources of power to facififfes utilized by

the pefmitiee to maintain compliance with thie efffuent imitations and conditions of this parmit, tha perinittes shall
hatt, reduce or otherwise control production andfor all discharge in order to maintain compliance with the efffuent
imitations and conditions of this permit.

5. Adverse Impact

The permittee shalt 1ake all reasonable steps o minimize or preventany adverse 1mpact o the surface waters of
groundwaters of ihe state resulting from noncampliance with any efffuent limitation specified in this permit.
iricluding, butnat. ilmtted to, such accelerated or addztinnal maonitoring asnecessary 10 determine {he nature and
impact of the discharge in noncompliance.
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8. Containment Facilities

The perriittee shall provide facilities for containment of any accidental losses of polluting materials in
accordancewith the reguirements of the Part 5 Riules (Rules 3242001 through 3242009 of the Michigan.
Administrative Gode). For a Publicly-Owned Treatmant Watk (POTW), these faciliies shall be approved.under
Part 41 cf the Michigan Act. '

7. Waste Treatment Residues

Restduals {i.e. solids, sludges, biosolids, filter ba_;:kwas:h, scrubber water, ash, grit; or other poliuiants or wastes)
removed from or resuiting fromy treatment or control of wastewaters, including those that are generated during
treatment or left over after freatment or control has ceasad, shall be disposed of in an environmentally
compatible manner and according to applicable laws and rules. These laws may inciude, but are not jimited fo,
the Michigan Act, Part 31 for profection of water resources, Part 55 for air paliution centrel, Part 111 for
hazardous waste management, Part 118 for solid waste management, Part 121 for iguid industrial wastes, Part
361 for protection of inland lakes and streams, and Part. 303 forwetlands protection. Such disposal shall not.
result in any unlawful pollution of the air, surface waters or groundwaters of the state.

8.  Right of Entry
“The permittee shall allow the Depariment, any agent appointed by the Department or the Regionat
Administrator, upon the presentation of credentials:

a, to enter upen the permittes’s premises where an sffluent source |s located or in which any records are
tequired to be kept under the terms and conditions of this permit; and

b. at reasonable imes to have ascess to and copy any records required to-be kept under the terms and
conditions of this pemif; fo inspect process facitifies, treatment works, monitoring methods and equipment
regulated or required under this permit, and to sampie any discharge of pollutants.

8. Availability of Reports

Except for data determined to e confidential under Section 308 of the Federal Act and Rule 2128 {Ruie
323.2128 of the Michigan Administrative Codel, all reports prepared in accordancs with the terms of this permit
shall be available for public inspection.at the offices of the Department and the Regional Administrator. As
reguired by the Federal Act, effluent data shall not be considered ¢onfidential. Knowingly making any false
statement on any such report. may result in the imposition of criminal penalties as provided for In Section 309 of
the Federal Actand Sections 3112, 3115, 4106 and 4110 of the Michigan Act.

10:  Duty to Provide Information

The pefmittes shall furnish to the Department, within.a reasonabie time, any information which the Department
may request to détermine whether cause exists for miodifying, revoking and reissuing, or términating this permit:
or fe determine compliance with this. permit. Thé permitiee shall also furnish to the Department, upon request,
copies of records required to be kept by this permit.

Where the permitlee becomes aware that it falled to submit any relevent facts in a permit application, or
submitted incorrect information in & permit application or in-any report o the Departrnent, it shall promptly submit
such facts or information.
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1., Dischargeto the Grou ndwaters

Thig permit.does notsuthorize any discharge o the graundwatara Such discharge may be authorized oy &
groundwater: dlscharge permit issued pursuant to the Michigan Act,

2. POTW Construction
Thig permit does rot autharize-or approve the constrictioh or modification of any- physical structures or facilities

ata POTW. Approval for the construction or modffication of any physical structures or facilities at a POTW must
be by'permit issued under Part 41 of the Michigari Act,

3. Civil and Criminal Liability

Except as provided in permit conditions on ”Bypass" {Part I1.C.9, pursuarit-tc 40 CFR 122.41( {m}), nothing in this
permit shall be:consirued to relieve the permittes from civl} or: cﬂmznal penaliies for noncompliance, whether or
notsuch noncompliance is due fo factors beyond the permitise’s contrel, such as accidents, equipment
‘breakdowns, or lai}qr:dispu-tes.- '

4, Oil and Hazardous Substance Liability
Nething in this.permit shall be construed to preciude the fstitution-of any legal action of relisve the permittes

frorm any responsibilities, lizbilities, or penalties o wiich the permittes may be subject under Section 314 of the
Faderal Act eXcept gs are exempted by federal regulations.

5. State Laws

Nothmg in this permit strall be construed to preciude the institution of any legal-action or refieve the permitiee
fram any respanmbmtles liabilities, or penaities estabiished pursuant to any.applicable state faw or regulation
under authority preserved by Section 510 of the Federal Act

6. Property Rights

The tssuznce of this permit-does not convey any property rights in either real or persenal property, or any
exclusive privileges, nor does it autherize violation of any federal, state or Iacal laws or regulations, nor does it
chyiate the necessity of obtaining such permits, inciuding any other Department of Envirormenial Quality
‘permits, or approvals from otherunits of government as may be reguired by law.
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1.0 INTRODUCTION

This Sampling and Analysis Plan {SAP) has been prepared to provide the field procedures, sampling
protocols, and monitoring locations for the ongoing groundwater monitoring activities as part of the
remedial action for the Straits Steel & Wire Company (SSW) site at 902 Rowe Street, Ludington, Michigan
{Figure 1). Data collected under this plan will be used to verify the effectiveness of groundwater extraction

in containing and reducing residual inorganic contaminants in groundwater in the study area.

1.1 GENERAL BACKGROUND

SSW has conducted manufacturing at the referenced site since the 1940s. Part of the SSW business at
the site included plating of refrigerator racks. Plating operations ceased by the early 1990s, after which,
refrigerator racks were electrostatically powder-coated. The first documented environmental concern
relating to the site was discovered on or about May 4, 1972, when Michigan Department of Natural
Resources and Environment (MDNRE) (formerly the Michigan Depariment of Environmental Quality) staff
sampled and analyzed groundwater from a dewatering project at the rear of the SSW plant. The
dewatering was accomplished using a sump at the base of an excavation that was part of the
construction of a new wastewater treatment system for the plating operations. The groundwater sampie
indicated the presence of certain metalsfinorganics. The rear area of the SSW building was excavated

from the surface to below the water table for removal of the historical impacts,

SSW also currently owns the real property of another former plating operation (previously known as the
Ludington Plating Company and Industrial Plating and Manufacturing, inc.), herein referred to as the LPC
site located at 902 Harrison Street, Ludington, Michigan. The twa properties are contiguous as indicated
on Figure 2. LPC also conducted a wire plating operation. SSW purchased the property in 1982 but did
not engage in any plating operations at the LPC site. The first documented envircnmental problem
impacting the LPC site occurred on or about May 13, 1968, when a nearby sanitary sewer collapsed, and
plating wastes were allegedly discharged to earthen pits. In 1974, 2,000 gallons of cyanide solution were
reportediy spilled at the LPC site, and MDNRE documents indicate that in 1976 plating sludge was
dumped by LPC into a pit on the north side of the main building. Dry wells for the containment pit under
the LPC plating line may also have leaked. Soils were excavated from the LPC site by the MDNRE in
1998, and the excavated area was covered with clean soil. The MDNRE demolished the LPC site building
in 2002 and removed additional soils and other materials from under the building; this area was also

covered with clean soil.

The MDNRE has conducted site-wide investigations between 1993 and 2002 to aid in the determination
of the nature and extent of groundwater contamination. The MDNRE also designed, installed, and tested
a groundwater extraction well {PW 200) in 1998 for the purpose of capturing contaminated groundwater

originating from the LPC site. This extraction well was never put into operation by the MDNRE. The

02/04/2011 1
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groundwater plume emanating from the LPC property migrates generally west/northwest. Figure 3 shows
the locations of the site-wide monitoring wells and groundwater extraction wells.

SSW completed numercus phases of a remedial investigation in the 1990s to determine the nature and
extent of groundwater and soil contamination that may be associated with the SSW property. The
groundwater investigations delineated an area of groundwater with concentrations of chromium, zinc and
cyanide downgradient from the SSW site. In 1994, the MDNRE approved SSW's remedial cleanup plan
for this groundwater contamination, and SSW designed and installed a groundwater extraction well at the
downgradient end of the impacted area. The extraction well (PW-1} has been cperating continuously
since 1997. The extracted groundwater is discharged, under permit, to the Ludington POTW. S5W has
conducted and is currently conducting ongeing groundwater and system performance monitoring. The

estimated extent of the groundwater capture zone, based on modeling and testing, is shown on Figure 3.

Fishbeck, Thompson, Carr & Huber, Inc. (FTC&H), on behalf of SSW, conducted additional groundwater
investigative activities in June 2005 by performing an extensive groundwater sampling and analysis
event. This study is documented in the Predesign Technical Memorandum, Ludington Plating
Groundwater (Predesign Tech Memo, FTC&H, August 31, 2005) and was submitted to the MDNRE. This
study was performed fo assess the current nature and extent of the metals and cyanide in groundwater
and to provide information necessary to evaluate the cleanup alternatives for the LPC plume and the
effectiveness of the existing SSW cleanup program. The results of this study indicated the following:

¢« Based on the concentrations of the potential contaminants of cancern (PCOCs) that exceeded any
potentially relevant Part 201 cleanup criteria, there was divisibility between the impacted groundwater
downgradient of the LPC site and the SSW site.

s The SSW extraction well PW-1 captures and contains the impacted groundwater downgradient of the
SSW site.

» The chemical distribution (vertical and honrzontal) downgradient of the SSW site has been
determined. The only PCOC apparently reaching PW-1 above any potentially relevant cleanup criteria
is available cyanide at a very low concentration (6 micrograms per liter [ug/L]). All other PCOCs,
especially hexavalent chromium and available cyanide, are only present upgradient of the exiraction
well. Given the expected groundwater flow velocity, it appeared the PCOCs in the groundwater
downgradient of the SSW site are significantly attenuated prior to groundwater transport to the
extraction well.

¢ The difference in historical total cyanide results, which were higher than the available cyanide results,
is attributed to the presence of iron. Cyanide forms very stable complex ions with iron resulting in an
“‘unavailable” cyanide complex ion. Unavailable cyanide exhibits considerably less toxicity than the
available form. Part 201 cleanup criteria focus on the available form of cyanide and the sampling data

indicate that this form of cyanide is not widespread in the area.

02/04/2011 2
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s |n regard to the contaminants detected downgradient of the LPC site, few of the samples exceeded
potentially applicable Part 201 cleanup criteria. None of the plating-related PCOCs were detected
above the parameter reporting limits in any of the far downgradient menitoring wells. It appears the
LPC site groundwater contamination is naturally attenuating and is in a stable and possibly shrinking

condition,

1.2 PURPOSE AND OBJECTIVES

This groundwater sampling and analysis plan is designed to effectively monitor the groundwater
contamination downgradient from the SSW site to the groundwater extraction well PW-1. SSW has been
performing guarterly monitoring as well as operations and maintenance of the groundwater extraction
system since the installation of the extraction well in or about 1997. The MDNRE has requested that SSW

formalize and update the remedial system sampling and analysis plan.

The purpose for this sampling and analysis plan is to provide a monitoring program that will provide data

and information for meeting the following objectives:

» Verify that the capture zone effectively contains chemicals of concern that may exceed potentially
applicable cieanup concentrations.
» Monitor the contaminant concentration trends.,

+ Verify temporal groundwater flow conditions.

1.3 CONTAMINANTS OF CONCERN

SSW has historically sampled groundwater for chromium (total), cyanide {total) and zinc {totai). The
comprehensive groundwater sampling event conducted as part of the Predesign Tech Memo included the
analysis of total metals (cadmium, chromium, iron, nickel, and zinc), hexavalent chromium; dissolved
chromiumavailable cyanide; and field parameters (pH, specific conductance, Eh, dissolved oxygen and
turbidity). The same study included a separate sampling investigation to determine the appropriate

sampling and analysis method for cyanide.

The results of this 2005 study concluded that the only contaminants downgradient from the SSW site
above the Part 201 drinking water or GSI criteria were chromium, cadmium (only at MW-24 at 3.2 pg/L),
copper (only at MW-49 at an estimated concentration of 341 pg/l) and available cyanide (only at MW-49
at 252 pgfl). Most of the chromium that is dissolved in the groundwater is in the form of hexavalent
chromium. A copy of the Predesign Tech Memo Table 2 — Groundwater Data Summary is provided in
Appendix 1.

02/04/2011 3
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A summary of the historical quarterly sampling results from 2007 through 2010 is provided in Table 1. A
review of these results indicates only detection of chromium and cyanide above either the Part 201
drinking water or GSl criteria in the last three years.

The primary chemicals of concern are hexavalent chromium and available cyanide. Other contaminants
present in the area that are either at very low concentrations or appear to be very isolated include:
cadmium, trivalent chromium {as determined by the difference between hexavalent and total chromium),
copper, and zinc., Based on the low concentration and limited distribution of these other contaminants
(cadmium, trivalent chromium, copper, and zinc) they are not included in the engoing monitoring program
but will be considered for closure monitoring when the primary chemicals of concern (hexavalent

chromium and available cyanide) meet applllicable cleanup standards.

2.0 GROUNDWATER SAMPLING AND ANALYSIS

The foliowing section describes the sampling procedures, analytical methods, and quality
assurance/quality control (QA/QC) protocols that will be implemented under this SAP.

2.1 MONITORING WELLS AND LOCATIONS

Groundwater monitoring will be performed on a quarterty basis at 16 well locations for the parameters
specified in Section 2.3. The sample locations included in this SAP were selected fo monitor conditions
and also verify the lateral and downgradient extent of PCOCs. The well locations and sampling rationale

are summarized in Table 2. The sample locations are shown on Figure 3.

Groundwater sampling will be conducted on a guarterly basis. After one year, the frequency of
groundwater sampling will be evaluated based on the documented concentrations of the PCOCs in the
area, Proposed changes in sampling frequency will be submiited to the MDNRE as an amendment to this
SAP.

2.2 GROUNDWATER SAMPLING METHODOLOGY

221 EQUIPMENT CALIBRATION

Water quality parameters, which include pH, Eh, dissolved oxygen, specific conductance, and
temperature, will be measured during sampling activities with a multi-parameter meter (flow-cell)
connected in-line to the purged groundwater. Turbidity will be measured from discrete sampies using an
external or stand-alone turbidimeter (not inding). The field meters will be calibrated for the specified
parameters at the beginning of each day of sampling. Verification of the instrument calibration will be
performed approximately mid-day and at the end of each day of sampling. Equipment calibration will be
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performed according to FTC&H SOPs 11-08 and 11-10. The field activities SOPs are provided in
Appendix 2.

222 SAMPLE COLLECTION

Prior to the collection of groundwater samples, water level measurements will be obtained at each well
using the electric tape method described in FTC&H SOP 18-04. Groundwater samples from the
15 monitoring well locations (all locations except the purge well [PVW-1]) will be collected using a low-flow
minimal drawdown techniques. Groundwater will be purged using either a peristaltic pump (FTC&H SOP
10-08) or a portable bladder pump (FTC&H SOP 10-09) at a rate of 100 to 500 ml. per minute. The low-
flow sampling procedure is described in detail in FTC&H SOP 10-02. Water quality parameters will be
monitored with the flow cell and turbidimeter and recorded every 3 to 5 minutes during purging to check
for stabilization. Field parameter measurements will be made in accordance with FTC&H SOPs 11-08 and
11-10. Stabilization will be achieved when the field parameters are stable for three successive readings

using the following criteria:

¢ + (.1 standard unit for pH

* 3% for temperature

s 1 3% for specific conductance

+« + 10 millivolt for Eh

s 1+ 10% for dissolved oxygen

s+ 10% for turbidity values >20 NTU

e Drawdown <0.3 feet

Upon stabilization, groundwater samples will be collected in accordance with FTC&H SOP 10-10. The
field activities SOPs are provided in Appendix 2.

Groundwater samples from PW-1 will be coliected at Outfall 01 (sewer manhole on Bryant Road between
Beechwood Drive and William Street) where the extraction well discharges to the sanitary sewer. The
sample will be collected with a dedicated dip-bucket. An additional grab sample will be obtained for

measurement of field parameters for the quarterly event samples.

2.2.3 EQUIPMENT DECONTAMINATION

During field work, decontamination procedures will be implemented to prevent cross-contamination of the
groundwater samples. Sampling pumps and flow cells used for field parameter measurement will he
decontaminated in accordance with the FTC&H SOPs presented in Appendix 2. With the exception of
PW-1, dedicated tubing will be instalied in the 15 monitoring wells selected for sampling to reduce

potential of cross-cantamination.
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224 Disposal of Investigation-Derived Waste

All purge water will be containerized during field sampling and discharged to the Ludington sanitary sewer

system, at Outfall 01, in compliance with Wastewater Discharge Permit No. 008.

2.3 SAMPLE ANALYSIS

Groundwater samples collected under this SAP will be submitted to Trimatrix Laboratories, Inc. (Grand

Rapids, Michigan) and analyzed for the following PCOCs:

s  Hexavalent chromium using USEPA Method 7196.

o The reporting limit {RL) for hexavalent chromium samples will be 5 pg/L.
¢ Available cyanide using USEPA Method OIA-1677.

o The RL for available cyanide samples will be 2 pa/L.

2.4 QUALITY CONTROL

2.4.1 FIELD SAMPLING

Field duplicates will be collecied at a rate of 1 per 10 investigative samples. The field duplicates will be
collected immediately after the investigative sample. MS/MSD samples will be collected at a rate of 1 per
20 investigative samples. The sampling network, summarizing the number of investigative samples, field

duplicates, and MS/MSD samples to be collected per event, is summarized in Table 3.

2.4.2 LABORATORY

Method blank, duplicate, LFB/LCS, and MS samples will be prepared and analyzed to assess the quality
of the data resulting from the laboratory analytical program.

Method blank samples will be prepared and analyzed at the frequency specified in the referenced

methods to assess potential sample contamination during the analytical process.

Duplicate sampies will be analyzed to check for analytical repreducibility. The frequency of laboratory
duplicate preparation and analysis is specified in the referenced USEPA methods.

LFB/ALCS samples will be prepared and analyzed as a primary demonstration of the abilty of the
laboratory to analyze samples with acceptable qualitative and quantitative accuracy. The frequency of
LFB/.CS sample preparation is specified in the referenced USEPA methods. Matrix spike determinations

will be performed in duplicate (MS/MSD) and will serve as an indication of the effect of sample matrix on
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precision and accuracy. Typically, one LFB/LCS and MS/MSD pair will be prepared per bhatch (20 ar

fewer samples).

2.5 SAMPLING DOCUMENTATION AND HANDLING

2.51 FIELD DOCUMENTATION

Records of the field activities and sampling information will be maintained in field notebooks created for
the project. The field notebooks will consist of project specific forms which direct documentation of the
field activities including sample locations, sampling times, types of samples collected, and other
information pertinent fo the manitoring event. Additional information regarding documentation of

groundwater sampling activities is provided in FTC&H SOPs 3-01 and 10-03 in Appendix 2.

2.5.2 SAMPLE LABELING

A unique number will be assigned to each field sampie collected. Sample identification will include a site
identifier, year and month of sample coliection, sample location and sample type (investigative, duplicate,
or MS/MSD. For example, SSW-10-11-MW-8(l) would represent an investigative groundwater sample
collected in November 2010 from MW-8 at the SSW site,

Pre-prinied sample labels will be provided fo the field staff, which will include: project number, sample
identification, type of bottle and preservative, and required analyses. At the time of sample collection, the
field staff will record the the date/time and their initials on the sample labels using waterproof ink.

2.5.3 CHAIN-OF-CUSTODY

Chain-of-custody (COC) procedures are intended to document sample possession from collection to
disposal in accordance with federal guidelines. A separate COC record will accompany each sample
shipment or cooler from the field to the laboratory and will serve as a record for the receipt of samples by
the laboratory. The chain-of-custody protocol is described in detail in FTC&H SOP 3-02 {Appendix 2) and

summarized below,

« The field sampler is personally responsible for the care and custody of the samples collected until
they are properly transferred or dispatched.

s Asfew people as possible will handle the samples.

s A COC record will be completed for all samples. The following information will be included on the
COC forms:
o Sample identification
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o Daie and time of sampling
o Project location
o Sample matrix type
o Number of containers, preservative, and required analyses
o Names or initials of persons involved in sample collection.
s When transferring possession of samples, individuals relinquishing and receiving samples will sign,

date, and note the time on the COC.

254 SAMPLE STORAGE AND TRANSPORT

All samples will be held on ice in an insulated coocler during the collection process. Samples will be

packaged, shipped, and handied in accordance with the procedures outlined in SOP 10-10 (Appendix 2}.

3.0 EXTRACTION WELL MONITORING

Discharges from the extraction well (PW-1) to the sanitary sewer will be monitored in accordance with the
Wastewater Discharge Permit No. 008, issued by the City of Ludington to SSW. A copy of the discharge

permit is provided in Appendix 3. A summary of the sampling details are as follows:

s Monthly sampling of the extraction well's discharge to Outfall 01 (sewer manhole on Bryant Road,
between Beechwood Drive and William Street)

« Samples collected for the following analysis
o Total chromium
o Total zinc
o Total cyanide

» All samples will be collected, preserved, and analyzed in accordance with procedures established in
40 CFR Part 136 and Amendments. ' ,

» Samples will be submitted to TriMatrix following the sample documentation and handling procedures
described in Section 2.5.

e SSW or their representative will notify the Ludington Wastewater Plant of any significant change fo
the permitted groundwater discharge.

¢ Discharge limitations are listed on page 3 of Wastewater Discharge permit (Appendix 3)

During the monthly sampling activities at P\W-1, field sampling personnel will also record the extraction

well's flow meter reading (City of Ludington water meter).
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4.0 GROUNDWATER FLOW MAPPING

Water level measurements will be obtained quarterty from the 16 sample locations and 7 additional
monitoring wells using the eleciric tape method described in FTC&H SOP 18-04 {Appendix 2). The well
locations for static water level measurements are summarized in Table 2 and presented on Figure 3. The
water I_evel data will be used to construct groundwater potentiometric surface figures to verify the
groundwater flow direction and verify that the extraction well is effectively capturing impacted

groundwater.

5.0 REPORTING

A quarterly report will be submitted to the MDNRE within 45 days following receipt of all analytical data

reports from the laboratory. The guarterly reports will include:

e A copy of the laboratory analytical reports ({including the monthly groundwater discharge reports).
¢ A table summarizing the analytical data.
¢ Figure with groundwater contours and posted concentrations of PCOCs.

= A SAP compliance evaluation.
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Tahble 1 - Cummulative Data Summary - Quarterly Groundwater Monitoring (2007-2010)
Groundwater Sampling and Analysis Plan
Straits Steel & Wire, Ludington, Michigan

Monitoring Coltection Cyanide,
Location Duplicate Date Chromium Available |Cyanide, Total Zinc
(mg/L} mg/L ma/L mg/L
MW-32 09/18/07 0.01 U — 0.0083 0.5
12/18/07 0.01 U — 0.0058 0.61
03127408 0.01 U — 0.0052 0.4
06/26/08 0.01 U — 0.005 U 0.36
0917108 ao1 Uy - 0.006 0.37
X 09/17/08 001U — 0.005 U 0.36
12/30/08 0.01U - 0.005 U 0.05 U
0317/09 001U — 0.0052 0.05 U
06/16/09 0.03 - 0.0086 0.05 U
09/22/08 0.014 - 0.02 0.05 U
11/30/09 0.01 U - 0.02 0.05 U
03/16M0 0.01 U 0.002 U — 0.05 U
06/14M10 0.019 0.002 U -- 0.05 U
09/13/10 0.012 0.002 U — 0.05 U
11/30/10 0.17 0.002 UJ 0.027 0.05 U
MW-36 09/18/07 3.2 - 0.0083 0.053
12/18/07 3.3 — 2.5 0.05 U
03/27/08 3.1 -- 2.2 0.05 U
06127108 1.9 — 3.1 0.05 U
09/17/08 1.8 -- 3 0.056 U
12/30/08 2 — 3.6 0.05 U
03/17/09 1.8 ~ 3.9 0.05 U
06/16/09 1.7 - 3.6 0.05 U
09/22/09 1.8 - 4 0.05 U
11/30/09 0.82 — 4.4 0.05 U
03/16/10 1.2 0.054 - 0.05 U
08/14/10 0.9 0,018 — 0054
09/15M10 0.73 0.033 — 0.05 U
X 09/15/10 0.73 0.034 - 0.05 U
11/30/10 0.64 0.014 J 4.9 0.05 U
MW-38 09/19/07 001U - 0.012 0.05 U
12/18/07 001U - 0.013 0.05 U
X 12/18/07 0.01 U - 0.014 0.05 U
03/27/08 0.01 U — 0.017 005U
08/27/08 0.01 U — 0.02 005U
09/17/08 0.025 - 0.016 005U
12130/08 0.01 U — 0.017 0.05 U
03/17/09 2.8 - 0.018 0.05 U
06/15/09 0.01 U — 0.018 0.05 U
X 06/15/09 0.01 U - 0.017 0.05 U
09/22/08 0.01 U - 0.011 0.05 U
X 09/22/08 0.01 U - 0.012 0.05 U
11/30/09 0.01 U - 0.014 0.05U
X 11/30/09 0.01 4 - 0.014 0.05 U
03/18/10 0.01 U 0.002 U — 0.05 U
X Q3/16/10 0.01 4 0.002 U — 0.06 U
06/14/10 0.01 U 0.002 U - 0.05 U
X 06/14/10 0.01 U 0.002 U — 0.05 U

RA04467VGSAP2010_12_cummulative_summary.xls

frceh

Page 1 of 7

112872011



Table 1 - Cummulative Data Summary - Quarterly Groundwater Monitoring (2007-2010)
Groundwater Sampling and Analysis Plan
Straits Steel & Wire, Ludington, Michigan

Monitoring Collection Cyanide,
Location Duplicate Date Chromium Available [Cyanide, Total Zinc
{mg/L) mg/L mg/L mg/L
MW-38 09/13/10 0.01U 0.002 U - 0.065 U
X 09/13/10 0.01U 0.002 U -= 0.05 U
11/30/10 001U 0.002 U 0.013 06.05 U
11/30/10 001U 0.002 UJ 0.019 0.05 U
MwW-44 09/17/07 0.01 U - 0.017 0.73
12117107 0.01 U - 0.016 0.9
03/26/08 Q.01 U - 0.0055 0.089
06/26/08 0.01 U - 0.07 0.05 U
09/16/08 0.01 U - 0.066 005U
X 09/16/08 0.01U - 0.065 005 U
12/29/08 0.01 U - 0.036 005U
0317109 0.01 U — (.039 005U
06/16/09 0.01 U — 0.046 0.05 U
08/22/09 001U — 0.044 005U
11/30/09 001U — " 0.032 Q.05 U
G3/16/10 001U 0.006 - 005U
06/14/10 0.01 U 0.038 - 0.05 U
X 06/15/10 601U 0.038 —- 005 U
09/15/10 g.01 U 0.014 — 0.05 U
11/30/10 0.01 U 0.002 UJ 0.025 0.05 U
MW-48 09/17107 .01 U — 0.005 U 0.55
1217107 0.01 U - 0.025 0.65
03/26/08 0.0t U — 0.012 0.3
06/26/08 0.0t U — 0.005 U 0.38
08/16/08 0.01U — 0.0089 Q.14
12128/08 0.01U — 0.005 U 0.05 U
X 12/29/08 001U - 0.005 U 005U
06/16/09 0.01 U - 0.012 005U
09/22/09 0.01 U - 0.005 U 0.05 U
11/30/09 0.01 U - 0.005 U 0.05 U
031610 0.01 U 0.004 U - 0.05 U
061410 0.01 U 0.02 - 0.05 U
09/15/10 0.01 U 0.002 U - 0.05 U
12/03/10 001U 0.002 U 0.005 U 0.05 U
X 12/03/10 0.01 U 0.002 Ul 0.005 U 0.05 U
MW-53 09/17/07 0.01 U - 0.005 U 0.05 U
12117107 0.01 U - 0.0085 0.056 U
X 12017107 0.012 - 0.005 U 0.05U
03/26/08 0.01 U — 0.005 U 0.05 U
06/26/08 0.01 U - 0.005 U 0.05 U
09/16/08 0.01 U — 0.005 U 0.05 U
12/29/08 0.01 U — 0.005 U 005U
03/17/09 0.01 U - 0.005 U 0.05 U
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Table 1 - Cummulative Data Summary - Quarterly Groundwater Monitoring (2007-2010)
Groundwater Sampling and Analysis Plan
Straits Steel & Wire, Ludington, Michigan

Monitoring Collection Cyanide,

Location Duplicate Date Chromium Available |Cyanide, Total Zinc
{mg/L) mg/L mg/L ma/L

MW-53 06/16/09 001U - 0.005 U 0.05 U

X 06/16/09 0.01 U — 0.005 U 0.05 U
09/23/09 0.01 U — 0.005 U 0.05

12/02/09 0.01 U — 0.005 U 0.05 U

03/16/10 0.01U 0.002 U — 0.05 U

06/15/10 0.01 U 0.002 U - 0.05 U

09/13/110 0.01 U 0.002 U - 0.05 U

11/30/10 0.01 U 0.002 UJ 0.005 U 0.05 U
MW-54D 09/17/07 0.01 U — 0.005 U 0.18
12147107 0.01 U - 0.0054 0.094
03/26/08 0.01 U — 0.005 U 0.083

08/27/08 0.01 U -- 0.005 U 0.05 U

09/16/08 0.01 U - 0.005 U 0.05 U

12/30/08 0.01 U - 0.005 U 0.05 U

03/19/08 0.01 U — 0.005 U 0.05 U

08/16/09 0.01 U — 0.005 U 0.05 U

09/23/08 0.01 U - 0.005 U 0.05 U

12/02/08 0.01U — 0.005 U 0.05U
03/16/10 0.01 U 0.004 U -- 0.11

0641410 0.01 U 0.002 U - 0.05 U

091710 0.01 U 0.002 U — 0.05 U

X 08/17/10 0.01 U 0.002 U -- 0.05U

12/03/10 0.01 U 0.002 UJ 0.005 U 0.05 U
MWW-55 05M19/07 0.22 - 0.45 0.095
12/18/07 0.096 - 0.28 0.085
03/27/08 0.12 - 0.42 0.054

06/27/08 0.1 -- 0.52 0.05 U

09/17/08 0.1 - 0.52 0.05 U

12/31/08 2.4 - 0.83 0.05U

03/17/08 2.8 - 0.84 0.05 U

086/15/08 2.7 -- 0.77 0.05 U

09/29/09 2.9 - 1 0.05 U

X 09/29/08 2.8 - 1 0.05 U

12/02/08 2 - 0.92 0.05 U

X 12/02/08 1.9 - 0.92 0.05 U

03/17/10 1.6 0.016 — 0.05 U

X 03/1710 1.6 0.013 — 0.05 U

06/15/10 1.1 0.007 — 0.05 U

X 06/1510 1.1 0.007 — 0.05 U

09/13/10 1.1 0.010 — 0.05 U

12/03/10 1.1 0.005 J 0.98 0.05 U
MW-58 09/17/07 0.01 U — 1.2 0.08
12/17/07 0.01 U - 1.3 0.18

03/27/08 0.01 U — 2.5 0.05 U
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Table 1 - Cummulative Data Summary - Quarterly Groundwater Monitoring (2007-2010)
Groundwater Sampling and Analysis Plan
Straits Steel & Wire, Ludington, Michigan

Monitoring Coliecfion Cyanide,
Location Duplicate Date Chromium Available |Cyanide, Total Zinc
{mg/L) mg/L mg/L mag/L
MW-58 06/27/08 0.01U - 0.17 005U
09/16/08 0.01 U - 017 0.05 U
12/31/08 0.01U — 0.52 0.056 U
03/19/09 0.01 U - 0.42 0.05 U
06/15/09 0.028 - 0.41 0.05 U
09/23/09 0.01 U - 0.48 0.05 U
11/30/09 0.01 U — 0.25 0.05U
0311710 0.01 U 0.004 U - 0.05 U
06/15/10 0.01 U 0.002 - 0.05U
09/13/10 0.01 U 0.002 U - 0.05U
12/03/10 001U 0.002 UJ 0.078 0.05 U
MW-59 Q917107 0.01 U — 0.011 0.063
1217607 0.01U - 0.012 0.072
03/27108 0.01 U — 0.016 005U
X 03/27/08 0.01 U - 0.011 0.05 U
06/27/08 0.01 U - 0.0071 0.05 U
09/16/08 0.01 U - 0.0072 0.05U
12/30/08 001U - 0.0071 0.065 U
X 12/30/08 001 U - 0.007 0.05U
03/19/09 0.022 - 0.0074 0.64
06/15/09 0.01 U - 0.0082 0.05 U
(98/23/09 0.01 U - 0.0055 0.05U
X 08/23/09 0.01 U - 0.0067 0.05 U
11/30/09 0.01 U - 0.0089 0.05U
03/17/10 001 U 0.006 - 0.05 U
06/15/10 0.01 U 0.026 — 0.05 U
09/13/10 001U 0.005 - 0.05U
11/30/10 0.01 U 0.002 UWJ 0.005 U 0.05 U
MW-60 09/17/07 co1 U - 0.005 U 0.51
12117107 0.01 U — 0.0056 0.21
(3/26/08 0.01 U - 0.005 0.05 U
06/27/08 0.01 U — 0.005 U 0.16
09/16/08 0.01 U - 0.005 U 0.05
12/31/08 0.01 U — 0.005 U 0.05 U
X 12/31/08 001U - 0.005 U 0.05 U
03/19/09 0.01 U - 0.005 U 0.072
06/15/09 0.01 U — 0.006 0.05U
09/29/09 001U — 0.005 U 0.05U
12/02/09 0.01 U — 0.005 U 0.05 U
0311710 0.01 U 0.12 - 0.05 U
03/23/10 0.01 U 0.002 U . 0.05 U
06/15/10 0.01U 0.022 - 0.05 U
X 06/15/10 0.01 U 0.011 — 0.05U
09/15/10 0.01 U ¢.002 U — 0.054U
12/03/10 0.01U ¢.002 UJ 0.005 U 0.05U
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Table 1 - Cummulative Data Summary - Quarterly Groundwater Monitoring (2007-2010)
Groundwater Sampling and Analysis Plan
Straits Steei & Wire, Ludington, Michigan

Monitoring Coliection Cyanide,
l.ocation Duplicate Date Chromium Available Cyanide, Total Zinc
(mg/L) mg/L mg/L mg/L
MW-61 QoM 7107 0.01 U —- 0.0078 0.51
1217107 001U — 0.0072 0.41
03/26/08 0.01 U — 0.0067 0.05 U
X 03/26/08 0.01 U — 0.0098 0.05 U
09/17108 0.01 U — 0.005 U 0.05 U
12/29/08 0.01 U — 0.005 U 0.05 U
03/19/09 0.01U - 0.005 U 0.05U
06/15/08 0.01U — 0.0057 0.05U
08/22/08 0.014 - 0.005 U 0.05 U
12/02/09 0.01 U — 0.0059 0.05U4
03/17/10 0.01U 0.13 — 005U
06/15/10 0.01 U 0.16 - 0.05U
08/15/10 0.01U 0.087 — 0.05 U
11/30/10 0.01 U 0.002 UJ 0.005 U 0.05U
Purge Well 07124107 001U — 0.47 0.02 U
08/21/07 0.01U - 0.48 0.02 U
09/17/07 005U — 0.46 0.02 U
10/31/07 0.05 U - 0.48 0.02 U
11/29/07 0.05U — 0.47 0.02 U
12/17/07 0.05U — 0.48 0.022
01/29/08 005U — 0.48 0.02U
02/28/08 005U — 0.52 0.02 U
03/26/08 005U e 0.48 0.02 U
04/28/08 005U — 0.48 0.02U
05/20/08 0.05 U — 0.49 0.02 U
06/27/08 0.05U — 0.46 0.02 U
08/19/08 0.05 U - 0.48 0.025
08/04/08 005U — 0.48 0.02U
10/06/08 0.05 U - 0.48 0.02 U
11/11/08 005U — 0.58 0.02U
12/03/08 005U — 0.52 0.02 U
01/13/09 005U — 0.53 0.02U
02/04/09 0.05 U — 0.54 0.02 U
03/05/09 005U - 0.57 0.02 U
04/06/09 005U — 0.51 0.02U
05/11/09 0.05 U - 0.58 0.02 U
06/09/09 005U — 0.56 0.02 U
07/08/09 0.05 U - 0.54 0.02 U
08/07/09 005U — 0.58 0.02 U
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Table 1 - Cummulative Data Summary - Quarterly Groundwater Monitoring (2007-2010)
Groundwater Sampling and Analysis Plan
Straits Steel & Wire, Ludington, Michigan

Monitoring Collection Cyanide,
Location Duplicate Date Chromium Avaitable |Cyanide, Total Zinc
(mg/L) mg/L mg/L mg/L
Purge Well 08/02/09 0.05 U — 0.61 0.02 U
16/07/09 0.05 U - 0.47 002 U
11/09/09 0.05 U — 0.47 0.02 U
12/02/09 0.05 U — 0.44 0,02 U
01/07/10 005U — 0.43 0.031
02/08/10 0.05 U - 0.45 0.02 U
03/04/10 0.05 U — 0.43 0.02 U
03Nn5HM0 - 0.002 U — —
04/19/10 0.05 U 0.002 U — 0.02 U
05/13/10 0.05 U 0.002 U -~ 0.02 U
06/01/10 0.05 U 0.002 U | 0.40 0.02 U
07/15/10 . 0.05 U 0.003 0.30 0.035
08/05/10 005 U 0.002 U -- 0.02 U
08/08/10 0.05 U 0.002 U - 0.02 U
11/02/10 0.05 U 0.002 U 0.35 0.027
12/03/10 0.05 U 0.002U [ 0.20 0.021
12/09/10 0.05 U 0.002 U 0.31 0.023
Equipment Blank 0917107 001U — 0.005 U 0.05U
08/19/07 0.01 U — 0.005 U 0.05 U
1217107 0.01 U - 0.0073 0.05 U
12118107 0.01 U - 0.0097 0.05 U
03/26/08 001U - 0.005 U 0,05 U
(03/27/08 0.01 U — 0.0062 0.05 U
05/26/08 0.0t U - 0.005 U 0.05 U
08/27/08 0.01 U — 0.005 U 0.05 U
09/16/08 0.01 U - 0.03 0.05 U
0917108 0.1 — 0.53 0.05 U
12/28/08 0.0t U - 0.005 U 005 U
12/30/08 0.0t U — 0.005 U 0.05U

RAG446\GSAP\2010_12_cummulative_summary.xls fIC&h 112812011



Table 1 - Cummulative Data Summary - Quarterly Groundwater Monitoring (2007-2010)
Groundwater Sampling and Analysis Plan
Straits Steel & Wire, Ludington, Michigan

Monitoring Collection Cyanide,
Location Dupiicate Date Chromium Available |Cyanide, Total Zinc
(mg/L) mg/L mg/L mg/L

Equipment Blank 12/31/08 0.01U - 0.005 U 0.05 U
03/17/09 0.01 U — 0.005 U 0.05 U
03/18/08 0.01 U - 0.005 U g0 U
06/15/08 0.01 U - 0.005 U g.05 U
06/16/09 0.01U - 0.005 U 0.05 U
09/22/09 0.01 U -- 0.0083 0.05 U
08/23/09 0.01 U - 0.005 U 0.05 U
09/29/09 0.01 U — 0.005 U 005U
11/30/09 0.01 U - (.005 U 0.05 U
12/02/09 001U - 0.005 U 0.05 U
03/16/10 0.01 U 0.002 U - 0.05 U
03/17/10 001U 0.004 U - 0.05 U
06/14/10 001 U 0.002 U — 0.05 U
06/15/10 ¢.01 U 0.002 U - S 0.05 U
09/13/10 Q.01 U 0.002 U — 0.05 U
09/15/10 0.01 U 0.002 U - 0.05 U
09/17/10 0.01 U 0.002 U -~ 0.05 U
11/30/10 0.0t U 0.002 U 0.0063 0.05U
12/03M10 p.ot U 0.002 U 0.005 U 0.05 U
12/03/10 0.01 U 0.002 U 0.005 0.05 U

Field Blank 09/17/07 0.01 U - 0.005 U 0.05 U
09/19/07 0.01 U — 0.0061 0.05 U
12/147/07 0.01 U - 0.005 U 005 U
12/18/07 0.01 U - 0.0078 0.05 U
03/26/08 001U - 0.005 U 0.05 U
03/27/08 3.01 U — 0.005 U 005U
06/26/08 0.01 U - 0.005 U 0.05 U
06/27/08 0.01 U - 0.005 U 0.05 U
09/16/08 0.01 U ~— 0.03 0.05 U
09/17/08 001U - 0.03 0.05 U
12/29/08 001U - 0.005 U 0.05 U
12/30/08 001U - 0.017 005U
12/31/08 0.01 U - 0.005 U 0.05 U
03/17109 001U - 0.005 U 0.05U
03/19/09 001U - 0.005 U 0.05 U
06/15/09 001U - 0.005 U 0.05 U
06/16/09 0.01 U — 0.005 U 0.05 U
09/22/09 0.01U - 0.005 U 0.05U
09/23/09 0.01 U - 0.005 U 0.05 U
09/29/09 0.01 U — 0.005 U 0.05 U
11/30/09 0.01 U - 0.0084 0.05 U
12/02/09 0.01 U - 0.0051 0.05 U
03/16/10 001U 0.004 U - 0.05 U
03/17/10 0.01 U 0.002 U - 0.05 U
03/23/10 0.01 U 0.002 U - G054
06/14/10 0.01 U 0.002 U — 0.05 U
06/15/10 0.01 U 0.002 U — 005U
09/13/10 0.01 U 0.002 U - 0.05 U
09/15/10 0.01 U 0.002 U - 0.05 U
08/17/10 0.01 U 0.002 U - 005 U
12/03/10 0.01 U 0.002 U 0.005 U 0.05 U

Data Qualifiers:

U - Not detected above the given limit.

J - Estimated value.
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Table 2 - Groundwater Sampling and Static Water L.evel Measurement Locations
Groundwater Sampling and Analysis Plan
Straits Steel & Wire, Ludington, Michigan

Page 1 of 1

Monitoring TOC Elevation| WellDepth | Stafic Water Avallable Hexavalent
Location Location Purpose (ft) (ft) Level Cyanide Chromium
MW-8 Near SSW Plant PA 620.50 26.4 X X X
MW-24 Downgradient of SSW Plant PA 613.15 54.5 X X X
MW-32 Downgradient of SSW Plant LPB 625.06 B4.5 X X X
MW-36 Downgradient of SSW Plant PA 625.84 85.8 X X X
MwW-38 Downgradient of SSW Plant LPB 614.15 52.8 X X X
MW-44 Downgradient of PW-1 Capture Zone DG 612.33 93.1 X X X
MW-47 Downgradient of PW-1 Capture Zone DG 621.056 97.2 X X X
MW-49 Downgradient of SSW Plant PA 619.23 59.7 X X X
MWW-548 Downgradient of PW-1 Capture Zone DG 610.91 18.5 X X X
MW-55 Downgradient of SSW Plant PA 603.86 132 X X X
MVV-56 Downgradient of PW-1 Capture Zone DG 604.45 78 X X X
MW-57 Downgradient of SSW Plant PA 619.88 77.5 X X X
MW-58 Downgradient of SSW Plant LPB 619.30 85.6 X X X
MW-59 Downgradient of S5W Plant LPB 619.07 83.8 X X X
MW-61 Downgradient of PW-1 Capture Zone DG 614.13 85 X X X
PW-1 Purge Well PA 618.38~ na X X X
MW-4R2 Near SSW Plant WL 616.11 na X - -
MW-25 Downgradient of S8W Plant WL 613.36 221 X - -
MW-28 Downgradient of SSW Plant WL 631.55 105.2 X - -
MW-108 Near SSW Plant WL na na X -- -
MW-300 Downgradient of SSW Plant Wi na 98 X - -
MW-304 Downgradient of SSW Plant WL na 94 X - -
MW-306 Downgradient of SSW Plant WL na 88 X -- -
Nofes:

PA - Plume axis monitoring location

LPB - Lateral plume boundary monitoring location
DG - Downgradient monitoring location

WL - Water level measurement

(L]

--" - Not Applicable
na - Not available currently
*Ground elevation

RA04467\GSAPVSamplelocations . xisx
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Table 3 - Sampling Network
Groundwater Sampling and Analysis Plan
Straits Steel & Wire, Ludington, Michigan

Page 1 of 1

Monitoring Event

Parameters

Hexavalent Chromium

Investigative Samples

Field Duplicate

MS/MSD

16 4

Events

Matrix

Total’

Available Cyanide

(PW-1)

Discharge Sampling

12

Quarterly Dissolved oxygen 18 4 B4 NA NA NA NA NA NA 64
(15 monitoring welis [Eh 16 4 B4 NA NA NA NA NA NA 64
and PW-1) pH 16 4 64 NA NA NA NA NA NA 64
Specific Conductance 18 4 B4 NA NA NA NA NA NA 64
Temperature 16 4 64 NA NA NA NA NA NA 64
Turbidity 18 4 64 NA NA NA NA NA NA 654
Monthly Wastewater [zms Baipinis i snee s e el

Total Zinc

1 12 12

12

12

Total Cyanide

1 12 12

o|o|T

12

12

ao|oto

'Matrix spikes count as 2 samples when calculating sample total.
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Table 2 » Greundwater Data Summary
Strails Steel & Wire, Ludington, Michigan
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STANDARD OPERATING PROCEDURE SOP 03-01
TC Documentation of Field Activities

05/18/1998; Revised 06/24/2004

Scope: This SOP provides guidance for documentation of field activities.

Equipment: Project field notebook

Calculator
Pen with waterproof, nonerasable ink
Watch (for time of day)

Procedure;

1.

A field notebook must be prepared for each project. The notebook provides for documentation of all
field activities, including sampile collection and handiing, and visual observations.

All records must be legible and should be made in waterproof, nonerasable ink. All entries should
contain accurate and inclusive documentation of the project activities.

If errors are made, corrections must be made by cressing 2 single ling through the error and entering
the correct information. All corrections should be initialed and dated. If possible, the correction should
be made by the individual making the error.

All entries shouid be dated and the time of the entry recorded. At the end of each day's activity (or
entry of a particular event, if appropriate), a diagonal line should be drawn at the conclusion of the
entry and initialed, indicating the conclusicn of the entry or activity. The daily field notes section of the
notebook should be completed in chronological order. No blank pages should be found within this
section.

Field notebook records should include the following information where applicable:

Sample collection equipment used.

Field analytical equipment used.

Equipment used for physical measurements.

Calculations, calibration data, and results for field sampling, analytical, and physical measure-
ment equipment.

Type and number of samples ¢ollected aleng with sample location and ideniification number.
e 3Sampie handling, packaging, labeling, and shipping information, inctuding destination.

The field notebook should be kept in a secure place during the field activities (e.g., in hand, in sight,
locked in field vehicle). Upon completion of the activity, the field notebook should be checked for
completeness, and signed and dated by appropriate field personnel. The field notebook will become
part of the project file,
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ENVIRONMENTAL SERVICES DIVISION

fTC{?‘ll STANDARD OPERATING PROCEDURE SOP 3-02

Chain-of-Custody
05/18/1998; Revised 05/10/2007

Scope: This SOP describes the procedures and documentation required to trace possession and

handiing of samples from time of collection through receipt by the laboratory.

Equipment: Sample labels

Custody seals
Chain-of-Custody {COC) Record
Pen with waterproof, nonerasabie ink

Definition:

A sample is considered to be in custody if:

1.
2
3.
4.

It is in one's actual possession.

It is in one's view after being in one's possession,

It was in one's possession and then secured to prevent tampering.
It is placed in a designated secure area.

Procedure:

1.

The field team leader or designate is responsible for proper handling and custody of field samples
until they are formally transferred to another person or facility. As few people as possible should
handle the samples during the field event.

Sample labels {Figure 1) must be completed in waterproof, nonerasable ink and securely affixed to
sample containers at the time of collection. All samples must be documented in the field notebook.

Samples should be securely wrapped in bubble packing or other suitable packaging material and
placed in an insulated shipping container. Samples should be packed in such a way as to minimize
the chance for breakage. Bagded ice should be placed on top of the samples to maintain a
temperature of 2° to 6°C during transport.

Following sample collection, a COC Record (Figure 2} must be completed. The COC Record must
accompany the sampies to the laboratory. If more than one sample shipping container is used, a
separate COC Record should be completed for each container.

The COC Record must be complete& in waterproof, nonerasable ink. If errors are made, corrections
should be made by crossing a single line through the error and entering the correct information. All
corrections should be initialed and dated.

The COC Record should inciude the following information:

Project name, number, and location.

Sampler(s) name(s).

Name of project manhager along with telephone and fax number.

Sample date, time, identification, and matrix type.

Total number of containers for each sample and type of preservative added.

Transfer of the sampies listed on the COC Record must be documented in the spaces provided at the
bottom of the form. One of the samplers listed under the sampler(s} section, or a designated fieid
sample custodian who receives secured samples from the sampling team and maintains the samples
under secure conditions, must be the person that originally relinquishes the samples. Both the person
relinquishing the samples and the person receiving them must sign the form. Typically, the last
person receiving the samples should be the laboratory sample custodian.

Page 1 of &



ENVIRONMENTAL SERVICES DIVISION

f'I' m STANDARD OPERATING PROCEDURE SOP 3-02
C Chain-of-Custody

10.

1.

(05/18/1998; Revised 05/10/2007

The COC Record is a multipage form. The three copies should be distributed as follows:

Pink Copy Removed by FTC&H sampling personne!l once sample transfer has been
documented. Retained in the project file.

Yellow Copy Retained by analytical laboratory.
White Copy  Accompanies final data package from laboratory. Retained with data in project file.

The completed COC Record shouid be placed in a resealable plastlc bag and placed inside the
sample shipment container.

Custody seals (Figure 3) should be used to seal sampie shipping containers that are ready fo be
transported by means cother than the FTC&H sampling team. Custody seals must be completed in
waterproof, noneérasable ink and should include the foliowing information:

Project name.

Project number.

Date sealed,

Signature of person relinquishing the samples.

Custody seals shouid be placed on the shipping container sc that it cannot be opened without
breaking the seals. If shipping by common carrier (e.g., UPS, Federal Express), the shipping
container should aiso be securely taped shut.

Samples should be delivered to the laboratory as socon as possible after collection. There are three
basic routes by which samples are transported to the labaratory:

3. Hand delivered by a member of the FTC&H sampling team.

b. Samples are placed in the secured sample area at the FTC&H offices, and the field sample
custodian arranges for delivery to the laboratory.

¢. Samples are shipped via common carrier to the laboratory. In this case, the method of shipment
and associated bill of lading number must be recorded in the appropriate block on the COC
Record.
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ENVIRONMENTAL SERVICES DIVISION

fI‘C{’h STANDARD OPERATING PROCEDURE SOP 3-02

Chain-of-Custody
05/18/1998; Revised 05/10/2007

Project No./Name _G00492

Sample .D. BLF~ 03-§7~ Mw-{ (I:) _
DaterTime __ B 115107 630

Collected By _ TP e
BottlePresarvative _40 Ml &/HCI

Parameters ___ 3%0 Vﬂﬁs

FIGURE 1
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ENVIRONMENTAL SERVICES DIVISION

f’I‘ m STANDARD OPERATING PROCEDURE SOP 3-02
C Chain-of-Custody
05/18/1998; Revised 05/10/2007 —

f ] Project No.
TC . o ) Date._:..: .....

Signature

FIGURE3
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trceh

Scope:

STANDARD OPERATING PROCEDURE
Groundwater Sampling—General Qverview
06/10/1998; Revised 06/24/2004

SOP 10-01

Procedures outlined in the SOP are intended io provide general instruction for

groundwater sampling activities. Field personnel should consult the project work plan for
additional information.

Reference:

Minnesota Pollution Cantrol Agency, Groundwaler Sampling Guidance: Development of

Sampling Plans, Profocols and Reports, January 1995,

New Jersey Depariment of Environmental Protection and Energy, Field Sampling
Procedures Manual, May 1992,

U.S. Environmental Protection Agency-Region IV, U.S. EPA Environmental Compliance
Branch Standard Operating Procedures and Quality Assurance Manual, February 1,

1991,

Selection of Sampling Equipment:

Factors to consider in selection of appropriate sampling equipment for a project should be based on
technical performance of the equipment. A listing of several sampling devices, in order of preference, and
their expecied degree of sampling alteration are contained in the following table:

Comments I

Pump (Grundfos)

Device iPurging 1 Sampling _
i Bladder'Pamp Minimal to slight | Minimal {o slight | Acceptzble for alt analyte groups
' Maximum depth: 100 ft plus
Minimum well diameter: 1.5 inches
Requires portable power source
: e {compressed gas)
Submersibie “{Minimal to slight | Minimal to slight | Acceptable for all analyte groups
Centrifugal Maximum depth: 200 ft plus

Minimum well diameter; 1.75 inches _
Portable use may reguire winch or res!
system

1 Submersible Helical
i Rotor Pump (Keck)

Minimal to slight

" Minimal to slight

TAcceptable for all analyte groups

Maximum depth: Up to 100 ft
Minimum well diameter: 2 inches
Flow rate controller required

ISuction Lift Pump
(Peristaltic)

Slight to moderate

Moderate

"I Not suitable for VOC, SVOC, or .di'ssowed ;

gas sample collection
Maximum depth: Up to 25 ft
Minimum well diameter; 0.5 inch

1 Bailer

~ I High to very high

{Moderate to High":

‘Can cause substantial alteration of water
chemistry; highly dependent on sampler's
-ability to minimize turbulence and aeration
‘Maximum depth: 200 ft

Minimum well diameter: 0.5 inch

Procedure:

1,

Determine the order in which the wells should he sampled. Typically, sampling order should proceed

from the cleanest well to the most contaminated. When no historical water quality data are available,
sample background wells first followed by the farthest downgradient welis. The wells expected to be
most significantly contaminated should be sampied last. Sampling order is not as critical when a
peristaltic pump is used, as the pump tubing is replaced after each use.
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STANDARD OPERATING PROCEDURE SOP 10-01
IC Groundwater Sampling—General Overview
06/10/1998; Revised 06/24/2004

Obtain the following information prior to the sampling event:

a, Well depth. If not previously measured, determine by subtracting the distance between ground
surface and top-of-casing (stick-up) and add this distance to the installation screen depth.

b. Screen length.

¢. Depth fo bottom of screen and depth to top of screen from top-cof-casing. Using this information,
determine the depth to the midpoint of the well screen.

Record the condition of the well in the field notes. Additional information may be required for
documentation before, during, and after groundwater sampling. Refer to the project work plan and
SOP 10-03 for additional information.

Determine static water level using SOP 18-04, Record in the field notebook. Minimize disturbances of
the stagnant water column during water level measurement.

Water levels are measured prior to and possibly during a groundwater sampling event for the
following reasons:

a. To assess whether the static water column ength is sufficient to allow purging and sampling to
proceed in the normal manner, provided that drawdown is moderate.

b. To select the depth fo which the pump intake, bailer, or other purging or sampling device should
be lowered.

¢. To menitor the water level during purging and sampling.

d. To determine groundwater flow directions.

Unless stated in the work plan, groundwater from manitoring wells containing free product will not be
sampled, (Free product refers to a mobile regulated substance that is present as a nonaqueous
phase liquid.} If the groundwater must be sampled, use disposable equipment.

Rinse reusable sampling equipment with deionized water before inserting the egquipment inio the
manitoring well.

Calibrate field measurement equipment as required by the project work plan.

Determine the volume of water to be purged prior to sample collection. The U.S. EPA guidelines
recommend that & minimum of three well volumes be purged before a representative sample can be
collected.

Calculate the volume of water constituting three well volumes, first calcuiating the linear feet of water
in the well {total depth of the well, ft - depth to water, ft). Then, calculate the amount of water within
the well casing by multiplying the linear feet of water by the volume per foot for the proper diameter
casing. The capacity of common casing diameters are as follows:

Casing Diameter | Gallons/Linear Foot
2-inch 0.1632
4-inch ! . 0.6528
B-inch i 1.4688

. 8-inch . 26112 .

. 10-inch ' 40800 "
12-inch 5.8752
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STANDARD OPERATING PROCEDURE SOP 10-01
TC Groundwater Sampling—General Overview

10.

11.

12.

13.

06/10/1998; Revised 06/24/2004

Example:

Total depth of well casing 100 ft
Depth to water ~20 ft
Linear feet of water 80 ft
2-inch casing x0.1632
Amount of water in casing (gallons) 13.08

Muitiply the volume of water in the casing by three (3) to determine the minimum volume fo be purged
from the well prior to sample collection. Record data in the field notes.

Rinse the sampling equipment with deionized water prior to inserting the equipment into the well.
Dispose of all rinse water in accordance with the preject work plan.

Insert the sampling eguipment intc the well and begin exiracting groundwater. When using a
sampling pump, the pump should be lowered info the well and set just below the water surface.

During purging, lowering of the water level causes cascading of water into the wel! if the purge rate is
greater than the recovery rate of the well. Keep cascading to a minimum by notf drawing the water
level in the well below the top of the screen. If the water level is.already at the top of or within the well
screen, select a purging rate that results in minimum drawdown while allowing the well to be purged
in a reasonable length of time.

If the pump begins to pump dry, lower it further into the well. Aliow the well to recover to provide
sufficient water to completely fill the appropriate sample containers, and collect the sample.

Record purging start time in the field notes. A calibrated 5-gallon bucket should be used to monitor
the volume of water purged. Dispose of all purge water in accordance with the project werk plan.

Obtain the necessary field parameter measurements after 1 well volume, 2 well voiumes, and 3 well
volumes have been purged.

Fill required sample containers in accordance with the procedures described in SOP 10-10. Record
the type of botile filled, preservatives added, and the time and date of collection in the field notebook.
Samples should be collected in the following order:

Field parameters.

Voiatile organics.

Semivolatile organics (includes samples for pesticides, herbicides, and PCBs).
General chemistry parameiers.

Metals.

@0 oTn

Refer to the project work pian for sample requirements.

Decontaminate the equipment after each use in accordance with procedures described in the
equipment-specific SOPs. Dispose of all decontamination water in accordance with the project work
plan.
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STANDARD OPERATING PROCEDURE  SOP 10-02
IC l.ow-Flow (Minimal Drawdown) Groundwater Sampling

Scope:

Discussion:

Equipment:

Page 1 of &
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This SOP describes a low-flow (minimai drawdown) technigue used for groundwater
sample collection. Procedures outlined in this SOF are intended to provide general
instruction for groundwater sampling activities. Field personnel should consult the project
work plan for additional information.

Contaminant studies account for interaction between the mobile agueous and immobile
solid phase. The mobile, reactive solid phase (colloidal-size particles) is not accounted
for and may be present in sufficient mass, possess high sorption reactivity, and remain
stable in suspension; and thus, serve as an important mechanism to facilitate contami-
nant transport. Collection and processing of groundwater samples is required to deter-
mine the significance of collodial-size pariicles.

Colloidal-size particles {secondary clay minerals; hydrous iron, aluminum, and manga-
nese oxides; dissolved and particulate organic materials; and viruses and bacteria) are
reactive particles that have been shown to be mobile and may be required to be included
in monitoring programs to identify the total mobile contaminant loading (dissolved +
naturally suspended parficles) at a site.

Conventional sampling methods {purging 3 to 5 well volumes) can cause an increase in
turbidity, thus affecting the sample quality. Filtering to decrease turbidity of the sampie
may remove contaminant-associated mobile particles, thus artificially biasing contaminant
concentrations low.

Purging is performed fo remove water in the casing for the following reasons: oxygen
concentration gradient between the top of the water column at the air interface to the
bottom of the water column; loss of volatile compounds up the water column; leaching
from or sorption to the casing or filter pack; chemical thanges due to clay seals; or
backfill and surface infiliration. Low-flow purging minimizes mixing between the overlying
stagnant casing water and water within the screened interval.

Low-flow refers to the velocity of water from the pore water of the formation, through the
well screen and into the pump intake. It does not necessarily refer to the flow rate of
water discharged at the surface. Flow rates of 0.1to 0.5 L/min (0.026 to 0.13 gpm or
100 to 500 mi/min) are typically used. If the pump intake is located within the screened
interval, most of the waier pumped will be drawn directly from the formation with Jitlle
mixing of casing water or disturbance to the sampling zone.

Advantages of low-flow purging include:

Representative samples (dissolved and colioid-associated).
Minimal disturbance of the sampling point.

Less operator variability; greater operator control.

Less mixing of stagnant casing water with formation water.
Smalier purging volume decreasing waste disposal costs.
Increased sample consistency; reduced artificial sample variability.

Pump (Bladder, Fultz, or Peristaltic)
Plastic graduated cylinder

Eleciric water level meter

Flowcell for field parameter measurements
Turbidimeter

Stop watch

Polyethylene bucket, 5-gallon



References:

STANDARD QPERATING PROCEDURE  SOP 10-02
Low-Flow {Minimal Drawdown)} Groundwater Sampling
06/10/1998; Revised 06/12/2006

FID or PiD (if appropriate)

Decontamination supplies

Precleaned, pre-preserved sample containers
Sample labels

Field notebook

U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response,
Ground Water Issue: Low-Flow (Minimal Drawdown) Ground-Water Sampling
Procedures, EPA/S40/5-85/504, April 1996,

Minnesota Pollution Control Agency, Groundwaler Sampiing Guidance: Development of
Sampling Plans, Profocols and Reports, January 1895,

New Jersey Depariment of Environmental Protection and Energy, Fleld Sampling

- Procedures Manual, May 1992.

U.S. Environmental Protection Agency-Region iV, U.5. EPA Environmental Compliance
Branch Standard Operaiing Procedures and Quality Assurance Manual,
Fehruary 1, 1891,

Selection of Sampling Equipment

Factors to cons

ider in selection of appropriate sampling equipment for a project should be based on

technical performance of the equipment (e.g., how the equipment affects the chemistry of the water

sample), and on

how well the equipment will perform for the project.

Device “Comments
| Bladder pump Acceptable for all analyte groups
: Maximum depth to waier: 250 f. pius
Minimum well diameter: 2 inches
. Requires portable power source {compressed gas)
. Fultz pump Submersible positive displacement pump

Acceptabie for all analyte groups (with exception of hydrogen)

Maximum depth to water: 150 — 200 ft.(dependent on pump model)

Minimum well diameter: 2 inches

Requires portabie power source {24 volts direct current power supply), -~

Peristaltic pump

Suction lift pump

May not be accepiable for VOC sample collection; special collection technique
may be required.

Maximum depth fo water: 25 ft

Minimum well diameter: 0.5inch. .

Procedure;

1. Determi

ne the order in which the wells should be sampied. Typically, sampling order should

proceed from the cleanest well to the most contaminated. When no historical water guaiity data

dare ava

ilable, sample background wells first, followad by the farthest downgradient wells, The

wells expected to be most significantly contaminated should be sampled last. Sampling order is
not as critical when a peristaltic pump is used as the pump {ubing may be dedicated o the well

location
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STANDARD OPERATING PROCEDURE  SOP 10-02
IC Low-Flow (Minimal Drawdown) Groundwater Sampling
06/10/1998; Revised 06/12/2006

Obtain the following information prior to the sampling event;

a. Well depth. If not previously measured, deiermine by subtracting the distance between
ground surface and top-of-casing (stick-up) and add this distance to the installation
screen depth.

b, Screen length.

c. Depth to bottom of screen and depth o top of screen from top-of-casing. Using this
information, determine the depth to the midpoint of the well screen.

Record the condition of the monitaring well in the field notes. Additicnal information may be
required for documentation before, during, and after groundwater sampling. Refer to the project-
specific work plan and SOP 10-03 for additional information.

Determine static water level using SOP 18-04 and record in the field notebook. Every effort
should be made to minimize disturbances of the stagnant water column during water level
measurement.

Water levels are measured prior to and during a groundwater sampling event for the following
reasons:

a. To assess whether the static water column length is sufficient to allow purging and
sampling to proceed in a normal manner, provided that drawdown is moderate.

b. To select the depth to which the pump intake or other purging or sampiing device should
be lowered.
C. To monitor the water level during purging and sampling and determine the optimum

pumping rate to minimize drawdown.
d. To determine groundwater flow direction,

Rinse reusable sampling equipment with deionized water before inserting the equipment inte the
monitoring well. (This assumes full eguipment decontamination was performed after [ast use.)

Caiibrate field measurement equipment as required by the project work plan.

MNote the depth to the top and bottom of the well screen (if known) from top-of-casing. Depth of
the well should not be measured prior to purging as this may cause resuspension of settied
solids from the formation and recuire jonger purging times for turbidity equilibration. Measure the
well depth after sample collection. Compare the static water level to the depth to the top of the
screen. If the water level is above the screen, insert the pump intake tc the middle or slightly
ahove the middie of the screened interval. Iif the water level is across the well screen, place the
pump near the top (within 0.5 i) of the water column,

Lower the pump info the well slowly {to minimize disturbance) to the desired depth and begin to
purge at a rate (0.026 to 0.13 gpm or 100 to 500 mL/min) that will minimize drawdown (<0.3 ft).
Montior drawdown during purging using an electric tape. Adjusiments are best made in the
first 5 to 15 minutes of pumping in order to minimize purging time.

When purging wells screened in low-permeability formations (<0.1 L/min recharge), fowering of
the water level can cause cascading of water into the well if the purge rate is greater than the
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recovery rate of the well. Cascading of water info the well can accelerate alteration of the water.
Cascading should be kept to a minimum by not drawing the water level in the well below the top
of the screen. If the water level is already at the top of or within the well screen, select a purging
rate that results in minimum drawdown while allowing the well to be purged in a reasonable
length of ime.

Record purge start time in the field notebook. Menitor and record the water level and pumping
rate every 3 — 5 minutes (or as appropriate) during purging. Use a plastic graduated cylinder or
beaker to monitor the pumping rate and a 5-gallon bucket to monitor the volume of water purged.
Dispose of purge water in accordance with the project work plan. Record any pumping rate
adjustments on the sample collection form.

During pump start-up, drawdown may exceed the 0.3 ft. target and then recover as the pump flow
adjustments are made. Purge volume calculations should ufilize the stabilized drawdown value,
not the initial drawdown.

9. If the minimal drawdown that can be achieved exceeds 0.3 ft but remains stable, continue purging
until the field parameters stabilize. Drawdown should not proceed below the top of the pump. If a
sustained pumping rate cannot be achieved and the monitoring well is evacuated, shut the pump
off and allow the well to recover. When the well has recovered to the point that there is a
sufficient volume of water stored, restart the pump and collect samples for field and laboratory
analysis.

10. Monitor waier quality parameters (pH, temperature, specific conductance, Eh, dissolved oxygen,
and turbidity) every 3 to 5 minutes during purging to check for stabilization. These parameters
should be recorded in conjunction with time, drawdown, flow rate, and volume pumped,
Temperature and pH commonly have the same signatute between stagnant casing water and
formation waier, but should be measured. Turbidity is a very conservative parameter and will
require longer purge times for stabilization. Stabilization is reached when the field parameters are
stable for three successive readings using the following criteria:

+0.1 s.u, for pH

3% for temperature

+3% for specific conductance
10 mV for Eh

+10% for dissolved oxygen |
+10% for turbidity values >20 NTU |

# 5 8 B8 8 9§

Field personnel should watch for particulate buildup within the flowcell, This buildup may affect
the indicator parameter values measured within the cell and may cause an overestimation of
turbidity values measured after the flowcell. If the cell requires cleaning during purging
operations, continue pumping and disconnect the flowcell for cleaning. Reconnect the fiowcell
after ¢cieaning and continue monitoring activities.

If stabilization of the field parameters is not achieved afier 45 minutes of purging and all attempts
have been made to minimize drawdown, check instrument condition and calibration, purging flow
rate, and ability to achieve stable measurements. All measurements made during the attempt
should be documented. A field decision must then be made to either continue purging or to collect
the samples. If it is determined that significant stabilization can be achieved, continue purging
until stabilization occurs or until it is determined that a reasonable effort has been made to
maximize stabilization.

Page 4 of &



11.

12,

13.

14.

STANDARD OPERATING PROCEDURE SOP 10-02
Low-Fiow (Minimal Drawdown) Groundwater Sampling
06/10/1998; Revised 06/12/2006

If the monitoring well is sampled repeatedly (quarterly, annually, efc.) for assessment of tempora!
variations in water quality with time, the pump should be set to the same depth, and purged at

approximately the same rate and for the same volume of water during each subsequent sampling

event. If the same purging criteria does not result in stabilization in subsequent sampling events,
consider the following:

Groundwater chemisiry has changed over time.

The monitoring well may need rehabilitation (redeveloped, replaced, eic.).

Errors in field measurements may have been made during one or more sampling events.
Collect a set of samples at the normal purging time and also collect time-series samples
to compare with changes in field parameters.

a8 & B

it may not be possible in certain situations to reach stabilization due to:

® Nonuniform distribution of chemical and physical parameters in the water-yielding zone(s)
being monitored.

Previously undetected coalescing piumes.

Multiple water-yielding zones screened by the monitoring well(s).

Leaky confining layers, perched zones, efc., nearby.

Poor well development {excessive fines in purge water)

Record field parameters (pH, temperature, specific conductance, Eh, turbidity, and dissolved
oxygen) after stabilization,

Fill the regquired sample containers in accordance with the procedures described in SOP 10-10.
Record the type of bottle filled, preservatives added, and the time and date of coliection on the
sample collection form. Samples should be collected in the foliowing order:

Field parameters,

Volatile organics.

Semivolatite organics (includes samples for pesiicides, herbicides, and PCBs).
General chemistry parameters.

Metals.

peoom

Fill all containers by allowing the pump discharge to flow gently down the inside of the container
with minimal turbulence. Water samples for laboratory analysis should be collected before water
has passed through the flowcell.

Refer to the project work plan for sample requirements.

Decontaminate the equipment after each use in accordance with the procedures described in the
equipment-specific SOPs.

Before securing the well, measure and record the well depth on the sample collection form,
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ENVIRONMENTAL SERVICES DIVISION

fTC{?ll STANDARD OPERATING PROCEDURE SOP 10-06

Sample Collection Using Peristaltic Pump
06/10/1998; Revised 02/18/2000

Scope: The following SOP outlines the technique to be used to acquire groundwater samples

from monitoring wells using a self-priming suction Ift pump. This SOP is intended io
provide general instruction, Consult the equipment manual and project work plan for
additional information,

References: New Jersey Department of Environmental Protection and Energy, Feld Sampling

Procedures Manual, May 1992

USEPA Environmental Compliance Branch, Standard Operating Procedures and Quality
Assurance Manual, February, 1991

Operators Manual, Masterflex Easy-Load Pump Head, Model 7518 Series, Cole-Parmer
Instrument Company

OCperating Manual, Masterflex L/S Portable Sampling Pump Drive, Model 7570-1G, Cole-
Parmer Instrument Company

Procedure;

1.

10.

11.

Check pump tubing for cracks or leaks. Replace if necessary.
Feed a new piece (approximately 3 feet in length) of the flexible tubing through the rotor opening.

Lock the tubing (approximately mid-length) in place by pushing the ioading lever 180° to the right.
Allow the discharge end of the fubing to extend into a bucket.

Release the 2 tubing retainers from the refracted position by pushing them slightly into the body, then
downward and firmly against the tubing. Adjust as necessary.

Unroll and cut off a new piece of rigid tubing with length equal to the well depth plus an additional
5o 10 feet.

Insert the free end of the rigid tubing into the well just below the water surface, leaving the excess
extending out of the well.

Secure the rigid tubing to the well casing or other suitable object to prevent the tubing from dropping
in the well should the tubing come loose from the pump head.

Attach the rigid tubing to the piece of flexibie tubing connected to the pump.

Turn on the pump to produce a vacuum on the well side of the pump head and begin purging.
Observe the pump direction to ensure that a vacuum is being applied to the sample/purge line.

Refer to SOP 10-1 for guidance on standard groundwater sampling. Refer to SOP 10-2 for guidance
on low-flow groundwater sampling.

Pump tubing must be replaced after each use. Place used tubing in a plastic trash bag for disposal.
Wipe the pump unit down with a Liguinox® soap and water solution, followed by a deionized water
wipe.
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STANDARb OPERATING PROCEDURE  SOP 10-09
TC Low-Flow Groundwater Sample Collection Using a Bladder Pump

Scope;

Discussion:

References:

11/15/2002; Revised 00/00/0000

This SOP outlines a low-flow sampling technigue for collecting groundwater samples from
monitoring welts Using a variable speed positive displacement bladder pump. This SOP isto
be used in conjunction with other SCPs for the cullection of water samples for analysis of
specific parameters as stated in the project work plan.

A bladder pump allows water to flow through an iniet check valve into the interior of the pump
bladder due to the pressure gradient exerted by the hydrostatic head of the water it is
submerged in. After the interior of the bladder is filled with water, compressed gas is applied
to the exterior of the bladder to force the water to flow thraugh an outlet check valve at the
top of the pump and toward the surface. The compressed gas is delivered to the pump
through a gas supply fube connected to a compressed gas source with a control device
located at the wellhead, and the pump liquid discharge is delivered t¢ the well head through a
water discharge tube with both tubes terminated in a wellhead cap. The water is pumped and
conveyed in @ manner to minimize alteration of water quality in any way. When the pump
bladder is squeezed sufficiently to empty it of water, the compressed gas control device stops
the flow of compressed gas and vents the pump’s gas supply tube to the atmosphere. This
venting allows the pressure on the outside of the pump bladder to decrease to less than that
of the hydrostatic head present a the pump inlet due to the pump’s submergence. The pump
bladder can thereby refill and repeat the cycle as needed to achieve desired flow for purging
and sampling the well. The pump controlier at the wellhead controls the sequencing of
applying compressed gas to and venting of the pump. A compressed gas source at the
welthead provides the necessary flow of compressed gas to the controller. A water level
meter is used to measure water levels in the well before and during pumping. A fiow cell
connected to the water discharge tube measures water quality parameters and provides
indication of completion of well purging.

The Portable MicroPurge® pump is manufactured by QED Environmental Systems,
P.O. Box 3726, Ann Arbor, Ml 48108-3726, U.S., 1-800-624-2026. The pump has a diameter
of 1.75 inches, a length of 14.76 inches, and weighs approximately 4 pounds. The pump
body is constructed of 315 stainless steel. The inlet and discharge housing is 303 stainless
steal, bladder is Tefion® or polyethylene (PE), and Q-rings are Viton.

A 5 Ib. compressed air cylinder provides encugh gas for up to 3 hours of sampling and is
refillable. An air compressor can also be used when a power source is available.

The pump is controlled by the Micropurge basics ™ MP10 controller.

User's Guide for Sample Pro Portable MicroPurge pump, Part No. 95181, Revisicn 3-18-01
User's Guide for MicroPurge Model MP10 Controller, Part Ne. 95177, Revision 11-9-01
Ground-Wafer Data—Collection Protocols and Procedures for the National Water-Quality

Assassment Program: Colflection and Documernitation of Water-Quality Samples and Related
Data, Michael T. Koterba, et al., U.S. Geological Survey, Open-File Report 95-399, 1985.

Expendable Supplies:

Procedure:
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Polyethylene bladder kit (10 per pkg)  Part Na. 38360

O-Rings (10 per pkg) Part No. 38362
Stainless steel screens (10 per pkg) Part No. 38361
Teflon® check balls (5 per pkg) Part No. 38408
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STANDARD OPERATING PROCEDURE ~ SOP 10-08
TC Low-Flow Groundwater Sample Collection Using a Bladder Pump

A
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Preparing the Pump

1

Install the following O-rings on the pump; 2 discharge O-rings, air tube O-ring, inlet O-ring,
and 2 head QO-rings. Refer to Figure 3 of the User’'s Guide for location of these O-rings.

Connect the bladder to the pump head. If 2 PE bladder will be used, push the bladder onte
the pump head barb until the bladder fully covers the barb. Use a clamping collar {white ring)
when the pump will be submerged over 50 feet fo assure a leak-tight seal of the bladder. Pull
the ctamp collar over the pump head barb before pushing the bladder an, then pull the collar
back down firmly over the bladder and barb. If & Teflon bladder is to be used, install it by
inserting the cartridge nipple into the center hole in the bottom of the pump head barb.

Attach the pump head o the pump body by engaging the bayonet dimples into the grooves
and twisting them together until the engagement snap is felt and the head and body
alignment marks line up.

With the pump on its side, insert the inlet check ball inte the side of the pump head, then
press in the inlet valve seat by pushing and twisting with your thumb.

With the pump vertical, insert the discharge check ball into the top of the pump head, then
press in the discharge ball seat by pushing and twisting with your thumb.

For the push-in fittings, place the thin metal lock disk in the "TOP” up position on the top of
the pump head, with the lock disk edge slots lined up with the posts on the pump head. Place
the upper plate on top of the lock disk with slots and posts lined up. Twist the pump cap onto
the pump head until the engagement snap is felt and the hole in the side of the pump cap
tines up with the inlet port. The cover and body alignment marks should line up.

For the compression nut fittings, place the compression {itting plate on the top of the pump
head, with slots and posts lined up. Rotate or remove the fitting nuts to allow the pump cap to
be placed over the compression fitting assembly. Twist the pump cap on to the pump head
until the engagement snap is feit and the hole in the side of the pump cap lines up with the
inlet port. The cover and body alignment marks should line up.

Use a new lock plate and fresh cut end of tubing to ensure proper puli-out strength of the
tubing connecticn. The upper plate is marked "VW” for water discharge, and "A” for the air
supply tube. QED air supply tubing is shaded gray to distinguish it from the water discharge
tube which is clear. Insert each tube separately info the proper opening in the pump head,
pushing firmly sc that the tube penetrates bevond first resistance at least Y=inch into the
pump. To check, pull back on each tube o check that it is secure.

Connect the light blue coiled pump hose to the fitting labeled AIR GUT on the MP-10.
Connect the red air supply hose to the compressed air source and connect it fo the fitting
labeled AIR IN on the MP-10.

Well Purging

1

2.

Calibrate the flow-cell in accordance with SOP 11-10.

Determine the order in which the wells should be sampled. Typically, sampling order shouid
proceed from the cleanest well fo the most contaminated. When no historical water guality
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STANDARD OPERATING PROCEDURE  SOP 10409
TC Low-Flow Groundwater Sample Collection Using a Bladder Pump
11/15/2002; Revised 00/00/0000

data are available, sample background wells first, followed by the farthest downgradient
wells. The wells expected to be most contaminated should be sampled last.

3. Determine the depth to the midpoint of the well screen . Record the condition of the
monitoring wel! in the field notes. Additional information may be required for documentation
before, during, or after groundwater sampling. Refer to the project work plan and SOP 10-03
for additional information.

4, Determine static water leve! using SOP 18-04 and record in the field notes. Minimize
disturbances of the stagnant water column during water level measurement.

5. Note the depth tc the top and bottom of the well screen {if known) from top-of-casing. Depth
of the well should not be measured prior to purging as this may cause resuspension of
settied solids from the formaticn and require longer purging times for turbidity equiiibration.
Measure the well depth after sample coliection. Compare the static water level to the depth to
the top of the screen. If the water level is above the screen, insert the pump to the middie or
slightly above the middle of the screened interval. If the water level is across the screen,
place the pump at the top of the water column.

6. Slowly insert the pump into the well to the desired depth. Open the lid on the MP 10 to power
it on. At this point, the MP 10 is in the micropurge mode (MP) but is not cycling the pump.
Select the desired Cycles per Minute (CPM) with the arrow keys on the MP-10, turn the
throttle to set depth on the gauge to 10 — 20 feet deeper than the pump location in the weli,
and press CYCLE to start pumping. Purge at a rate (100 mL to 500 mL/min) that will
minimize drawdown (<0.1 m or <0.33 ft). Monitor drawdown during purging using an electric
tape. Make adjustments to stabilize the flow rate as soon as possibie.

7. When purging wells screened in low-permeability formations (<0.1 Limin recharge), lowering
of the water level can cause cascading of water into the well if the purge rate is greater than
the recovery rate of the well. Cascading of water into the well can accelerate afteration of the
water. Cascading should be kept at 2 minimum by nof drawing the water level in the well
below the top of the screen. if the water level is already at the top of or within the well screen,
select a purging rate that results in minimum drawdown while allowing the weil to be purged
in a reasonable fength of time.

8. Record purge start time in the field notes. Use a plastic graduated cylinder or beaker to
monitor the pumping rate and a 5-gallon bucket to monitor the volume of water purged.
Dispose of purge water in accordance with the preject work plan,

9. If drawdown is excessive during low-flow pumping, and the low-flow method is not feasible
without dewatering the stored water in the well casing, the following procedure should
be used:

a. Pump the well down to the maximum exlent possible with the pump set at the
axisting setting.

b. Aliow the pumping rate to increase to maximize remova’ of stored water in the well
casing. Drawdown should nct proceed below the top of the pump. (Maximum
pumping rate with the bladder pump is 1 L/min.)

C. If a sustained pumping rate can be achieved with drawdown not exceeding the depth
to the top of the pump, continue pumping until three stored casing volumes have
neen excavated. Collect samples for field and faboratory analysis.

Page 3 of 5
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d.. if a sustained pumping rate cannot be achieved and the monitoring well is
evacuated, shut the pump off and allow the well to recover. When the well has
recovered to the point that there is a sufficient volume of water stored, restart the
pump and collect samples for field and laboratory analysis.

Monitor water quality parameters {pH, temperature, specific conductance, Eh, dissolved
oxygen, and turbidity} every 3 to 5 minutes during purging to check for stabilization. These
parameters should be regorded in conjunction with the time, drawdown, flow rate, and volume
pumped. Temperature and pH commonly have the same signature between stagnant casing
water and formation water, but should be measured. Turbidity is a very conservative
parameter and will require longer purge times for stabilization. Stabilization is reached when
at least three parameters are stable for three successive readings using the following criteria:

+ 0.1 s.u. for pH

+ 3% for specific conductance
+ 10 mV for Eh

1 10% for dissolved oxygen

* 10% for turbidity

If stabilization of three field parameters is not achieved after three stored casing volumes
have been evacuated, a field decision must be made to either continue purging or to collect
the samples, If it is determined that significant stabilization can be achieved, continue purging
until stabilization occurs or until it is determined that a reasonable effort has been made to
maximize stabilization.

if the monitoring well is sampled repeatedly (quartarly, annually, etc.) for assessment of
temporal variations in water quality with time, the pump should be setto the same depth, and
purged at approximately the same rate and for the same volume of water during each
sampling event. If the same purging criteria do not result in stabilization in subseguent
events, consider the foliowing:

Groundwater chemistry has changed over time.

The monitoring well may need rehabiiitation (redeveloped, replaced, etc.).

Errors in field measurements may have been made during one or more sampling events.
Collect a set of samples at the normal purging lime and alsc collect time-series samples
to compare with changes in field parameters.

It may not be possible in certain situations to reach stabilization due to

e Non-uniform distribution of chemical and physical parameters in the water-yielding
zong(s) being monitored.

s Previously undetected coalescing plumes.

« Multiple water-yielding zones screened by the monitoring wells.

e Leaky confining layers, perched zones, etc., nearby.

11. Record field parameters after stabilization;

C. Sample Collection

1.
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Disconnect the flow cell and its tubing from the pump line before callecting samgples. Use the
PAUSE key to freeze the confroller action, aliowing time to collect a sample. When the
PAUSE key is pressed, the controiler enters the HOLD state, drive air is vented from the
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pump and the pump fills and waits. Pressing the PAUSE key a second fime causes the
controller to immediately enter the SAMPLE state. Drive air is directed o the pump causing
the pump to discharge its volume of liquid. Using the HOLD and SAMPLE states, fill required
sample containers in accordance with the procedures described in SOP 10-10. Samples
should be collected in the following order:

Field parameters

\olatile organics

Semivclatile organics (includes samples for pesticides, herbicides, and PCBs)
General chemistry parameters

Metals.

caoow

Refer to the project work plan for sample requirements. Record the type of botile filled,
preservatives added, and the time and date of collection in the field notes.

When sampling is complete using a dedicated pump, remove the water level tape,
disconnect the air supply line and water discharge line from the wellhead and close the
wellhead assembly/protective casing. During cold weather months, insert the 0.125-inch OD
flexible polyethylene tubing into the pump discharge fube at the well head, then connect the
quick connect fitling to the compressed gas source and apply low pressure to force the water
near the surface out of the water discharge line.

After completing sample collection using a non-dedicated pump, remove the water level tape,
disconnect the air supply line, remove the pump and tubing from the well, and close the
wellhead assembly/protective casing. Store dedicated tubing in a large zip-iock bag with the
well location clearly labeled. Non-dedicated tubing should be bagged for proper disposal.

B. Equipment Decontamination

1.
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Decentaminate non-dedicated pumps between each use. Decontamination should consist of
cleaning the pump casing, Teflon checkball, and the inlet and outlet valves with a mild
phosphate-free laboratory grade detergent solution and the supplied brushes. Rinse ali parts
with deionized water and flush deionized water through the Teflon checkball untii the
discharge water runs clear {no surfactant observed). When rinsing is complete, reassemble
the pump with a new disposable bladder and new grab plate. Store the pump in an untreated
plastic bag to eliminate potential contamination during transport and storage.

Decontaminate the water level tape after each use by wiping down the eguipment body,
probe, and cable with phosphate-free laboratory grade detergent solution, rinsing thoroughly
with tap water, followed by a deionized water rinse. Store the water level meter in an
untreated plastic bag to eliminate potential contamination during transport and storage.
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f’I‘C{yll STANDARD OPERATING PROCEDURE SOP 10-10

Groundwater Sample Handling and Preparation
05/13/1998, Revised 06/07/2002

Scope: This SOP outlines procedures for groundwater sample handiing and preservation.
Procedures outlined in this SOP are intended to provide general instruction for
groundwater sampling activities. Refer ta the project work plan for additional information.

References: Minnesofa Pollution Conirof Agency, Groundwater Sampling Guidance: Development of
Sampling Plans, Protocols and Reports, January 1995.

U.S. Environmental Protection Agency-Region |V, USEPA Environmental Compliance
Branch Standard Operating Procedures and Quality Assurance Manual,
February 1, 1991.

Procedure:

1. An appropriate volume of groundwater must be removed from the monitoring well prior to sample
collection. Refer to SOP 10-01 for a general overview of groundwater sampling using the
conventional (3 to 5 well volumes) purge method. Refer to SOP 10-02 for a general overview of low-
flow purge method.

2. Field parameters {pH, specific cenductance, Eh, dissolved oxygen, turbidity, and temperature) should
be measured using a flow-through cell when possible. When ambient measurements are required,
use a groundwater containment vesse! of sufficient size to allow for iemperature equilibration with the
atmosphere but with a relatively small surface area exposed tfo the atmosphere. Measurements
should be iaken as soon as praciical after the groundwater has been removed from the well.

3. After field parameters have been measured, groundwater samples may be collected. Samples should
be coliected in the following order:

a. Volatile organics;

(1} Three 40 mL vials with Tefion septa should be filled with the groundwater to be tested. Vials
are pre-preserved with 1:71 hydrochloric acid solution. Hydrochloric acid is corrosive; gloves
should be worn. If the sampie preservative comes in contact with the skin, flush with water.
Seek medical attention if necessary.

(2) Tilt the vial slightly and with minimum furbulence; fil! the vial until it just overflows.
{3) Carefully set the cap in place and screw on firmly.

(4} Invert the vial to check for air bubbles. if air bubbles are present, a new sampie vial must
filled until a sample is obtained with no trapped air.

(5) Label each vial and place samples on ice in an insulaied container to maintain sample
temperature at 2° to 6°C. :

b. Semivolatile organics {includes samples for acid/base-neuiral extractables, pesticides, herbicides,
and PCBs):

(1) A minimum of 1 liter amber-glass bottle is required per scan. No chemical preservation is
required.

(2) Fill bottle with the groundwater to be tested, allowing minimal headspace for expansion.

{3) Label each bottle and place sampies on ice in an insulated container to maintain sampie
temperature at 2° to 6°C.
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fI‘ {:"l‘l STANDARD OPERATING PROCEDURE SOP 10-10
C Groundwater Sample Handling and Preparation
05/13/1998; Revised 06/07/2002

¢c. General chemistry parameters:

{1} Container size and type and chemical preservative are dependent upon the analyses to be
performed. Table 1 provides general information for routinely performed analyses. Refer to
the project work plan for specific requirements. The laboratory will provide the required
containers and preservatives for the project. Some preservatives are corrosive; gloves should
be worn. If the sample preservative comes in contact with the skin, flush with water. Seek
medical attention if necessary.

(2) Fill each bottle to the shoulder with the groundwater io be tested and cap tightly.

(3) Label each bottie and place samples on ice in an insulated container to maintain sample
temperature at 2° to 6°C.

d. Metals:

{1) Typically, a 500 mL plastic bottle pre-preserved with 1:1 nitric acid will be supplied by the
laboratory for metals. Nitric acid is corrosive; gloves should be worn. if the sample
preservative comes in contact with the skin, flush with water. Seek medical attention if
necessary.

{2) Samples for dissolved metals must be field-filtered prior to preservation.

(a} Aftach a 0.45 pm in-line filter carlridge unit onto the discharge line from the sampling
device and adjust the discharge and flow rate with a three-way valve system, if
necessary. A new cartridge must be used at each sampling location.

(b) Discharge the required volume of filtered groundwater to waste as specified by the filter
manufacturer.

{c} Fill the required sample container {o the bottle shoulder with the filtered groundwater and
cap tightly.

{d)} Label the botile and place sample on ice in an insulated container to maintain sample
temperature at 2° to 6°C.

(3) When total metals are reguired, filt the sample container provided to the bottie shoulder with
the groundwater to be tested and cap tightly.

{4) Label the botfie and place sample on ice in an insulated container to maintain sample
temperature at 2° to 6°C.
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f'I‘ {h STANDARD OPERATING PROCEDURE
C Groundwater Sample Handling and Preparation

05/13/1998; Revised 06/07/2002

SOP 10-10

Table 1 — Sample Container Type, Size, and Preservative Routine — Groundwater Analyses

.Analysis * Container Type Required Volume | Chemical Preservaiive
* Alkalinity (al forms) ' Plastic 100 mL None
BOD ' Plastic 500 mL “None
Chioride Plastic 100 mL None
COoD . Plastic 50 mL 1:1 sulfuric acid
Chromium, Hexavalent : Piastic 100 mL None S
{ Cyanide " Plastic 250 mL | Sodium hydroxide
:‘ Fluoride * Plastic 100 mL None
N, Ammonia Plastic 250 mL 1:1 sulfuric acid
. N, Totat Kjeidahl Plastic 250 mL | "1:1 sulfuric acid
I'N, Nitrate " Plastic T00mL | None ”
‘N, Nitrite " Plastic 100 mbL - None
Phenols, Recoverabie Glass 500mL | 1:1 sulfuric acid
Phosphorus Plastc T00mL | 1.1 sulfuric acid |
Solids (all types) Plastic 250 mL. None
Sulfate  Plastic 250 mL None -
1 T0C _ Plastic 250 mL 1 11 sulfuric acid
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Scope:

References:

Procedure:

STANDARD OPERATING PROCEDURE SOP 10-11
Groundwater QC Sample Collection
(05/18/1998. Revised 03/01/00

This SOP outlines procedures for the collection of groundwater quality control samples.
These samples may include equipment blanks, atmosphere blanks, filter blanks,
duplicates, and matrix spike samples. Refer to the project work plan for specific
information regarding the QC samples required.

Minnesota Pollution Control Agency, Groundwater Sampling Guidance: Development
of Sampling Plans, Protocols and Reports, January 1995.

A. Equipment Blanks

Equipment bianks are collected to evaluate if the investigative groundwater samples may have
been contaminated through contact with the sampling equipment. An impacted equipment
biank sample may indicate inadequate decontamination procedures, or that parts of the
sampling equipment {e.g., pump tubing) may have become contaminated through continued
use and should be replaced. Equipment blanks are typically collected at a rate of 1 equipment
blank per 10 investigative samples.

Equipment blank samples are collected by passing deionized water through the sampling
equipment using the same procedure used to collect the investigative groundwater samples.

L
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Prior to collecting the equipment blank sample, be sure that the sampling equipment
has been decontaminated following standard procedures.

If a pump Is used for sample collection, prepare the equipment blank by pumping
deionized water from the final rinse confainer into the appropriate sample coniainers.

If a bailer is used for sample collection, pour deionized water {with as [ittle agitation
as possibie) into the top of the bailer. The length of time the blank water has contact
with the bailer should simulate the length of time that an actual groundwater sample
would contact the bailer. If a disposable bailer is used, do not rinse it with deionized
water prior to collection of the equipment blank.

Equipment blanks are analyzed for the same parameters as the groundwater samples
and therefore an identical “set” of bottles should be filled. The bottles should be filied
in the same order required for the groundwater sampiles. If field filtering is required,
follow the procedures described in Section C below.

Standard decentamination procedures should be followed after collection of the
equipment blank.

QATHVIR TEMPALO-11.wPD



f m STANDARD OPERATING PROCEDURE SOP 10-11
TC Groundwater QC Sample Collection
05/18/1998; Revised 03/01/00

B. Atmosphere Blanks

Atmasphere blanks are collected during sampling events where dedicated equipment is used
to collect groundwater samples {such as Well Wizard dedicated pumps).These samples are
used to determine if contact with ambient air has impacted the groundwater samples.

1. Collect an atmosphere biank sample by pouring deionized water into the appropriate
sampie containers at the same rate and duration that it takes to collect a groundwater
sampie. Atmosphere blanks are analyzed for the same parameters as the groundwater
samples and therefore an identical “set” of bottles should be filled.

2. The bottles should be filled in the same order and preserved in the same manner
reguired for the groundwater samples. I fieid filtering is required, follow the procadures
discussed in Section C beiow.

3. Atmosphere blanks should be collected at a rate of one per 10 investigative
groundwater samples.

C. Filter Blanks

Filter blanks are collected when groundwater samples are filfered onsite. These samples are
used to evaluate the impact of the fiitering equipment on the groundwater samples.

i, Collect a filter blanks by running deionized water through decontaminated filtering
equipment fitted with a new filter, Do not pass the sample through the sampling
equipment. The filter blank is used to determine whether the filtering equipment has
affected the groundwater sample, independent from the sampling equipment

2. Filter bianks will be analyzed for the same parameters as the filtered groundwater
sampies and therefore an identical “set” of bottles shouid be filled. The bottles shouid
be filied in the same order required for the groundwater samples.

3. Filter blanks should be collected at a rate of cne for every 10 investigative filtered
groundwater samples.

D. Field Duplicates
Field duplicates are collected as a check of sampling and analytical reproducibility,
1, Sample duplicates should be coliecied using the same procedure as for the
investigative samples. Sample duplicates wili be analyzed for the same parameters as

the investigative groundwater samples and therefore an identical “set” of bottles must
be filled.

Page 2 of 3
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2. The parameter dictated bottle order should be followed, however the sample duplicate
bottles for specific parameter analysis should be filled immediately after the “primary”
groundwater sample bottles. Following this procedure, the “primary” sample and
sample duplicate bottles are filled alternately, and the parameter dictated sampling
order is maintained.

3, Field duplicates are typically collected at a rate of ong for every 10 investigative
groundwater samples.

E. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD samples are used to evaluate laboratory precision and accuracy. MS/MSD samples
are typically analyzed by laboratory as part of their QA/QC program. To insure that project
specific matrix spike analysis is performed, it must be requested from the analytical laboratory.
Consult the project work plan for sample volume requirements. Typically, triple the normal
sample volume is required for analysis.

MS/MSD samples are coliected in the same manner as field duplicates. Refer to Section D of
this SOP.

F. Trip Blanks

Trip blanks, consisting of deionized water in sealed 40 mL glass vials, are prepared by the
laboratory prior to the sampling event and are included in each sample shipping container. Trip
blanks must be kept with the investigative sampies throughout the sampling event and
shipment to the laboratory. Trip blanks are used {o assess potential contamination of samples
due to compound migration during sample handling, shipment, and storage.

Page 3 c¢f 3
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Scope:

Equipment:

Procedure:

STANDARD OPERATING PROCEDURE SOP11-08
Field Measurement of Turbidity
12/07/1998; Revised 05/09/00

This SOP outlines the technigue required for the accurate field measurement of
turbidity using the Cole-Parmer Field Turbidimeter Model 8391-50.

Cole Parmer Field Turbidimeter Maodel 8391-50

Methanaol

Sample cuvette

Turbidity standards (.5 NTU and 10 NTU} - DO NOT ALLOW TO FREEZE.
Distilled or Deionized Water

Field Notebook

Kimwipes

A. Primary Calibration

This procedure should be performed quarterly or any time a NEW sample cuvette is put into

use.
1.

2.

10.

Page 1 of 3

Turn on the turbidimeter and allow to warm up for 5 minutes.

Set the range switch to 0-20.0 NTU and prepatre the cuvette with the 10 NTU primary
standard.

Insert the cuvette into the test well, align and cover with the light shield,
Adjust the SET/CAL control until the display reads 10.0.

Remove the primary standard and replace it with the sealed 10.0 NTU secondary
standard. Align the cuvelte and cover with the light shield.

Record the NTU value of the sealed standard on the label. This value wilt now be used
for daily calibration.

Pour the 10 NTU standard out of the sample cuvette and shake out the remaining
droplets. Rinse twice with distilled water and wipe the outside of the cuvette with a
Kimwipe moistened with a smalf amount of methanaol.

Change the range switch to 0-2 NTU range and prepare the sample cuvette with the
0.5 NTU standard.

[nsert the cuvette into the test well, align and cover with the light shield,

Adjust the ZERO NTU adjust screw so that the display reads 0.500. Make sure the
reading has stabilized.

QATHWILR TEMPAL 1-08. WPD
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11.
12.
13.

14,

I

2.

10,
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STANDARD OPERATING PROCEDURE SOP 11-08
Field Measurement of Turbidity
12/07/1998; Revised 05/09/00

Remove the primary standard and replace it with the sealed 0.5 NTU secondary
standard. Align it and cover with the light shield.

Record the NTU value of the sealed standard on the label. This value will now be used
for daily calibration.

Set the range switch to 0-20.0 NTU. Insert the 10 NTU sealed standard, align and
cover.

The SET/CAL adjust may reguire a slight adjustment. Set the meter to read the
calibrated value of the sealed standard that was recorded in step 6.

Daily Calibration

Turn on the turbidimeter and allow it to warm up for 5 minutes.
Set the range switch to 0-20.0 NTU.

Insert the 10 NTU sealed secondary standard cuvette into the test well, align and cover
with the light shield.

Using the SET/CAL control, adjust the display to the calibrated standard value obtained
during primary calibration.

Remove the 10 NTU standard and set the range switch to 0-2.

Insert the 0.5 NTU sealed secondary standard into the test well, align and cover with
the light shield.

Using the zero NTU adjust screw, set the display to the calibrated standard value
obtained during primary calibration.

Remove the 0.5 NTU standard.

Set the range switch back to 0-20.0 NTU, insert the 10 NTU sealed secondary
standard, align and cover, '

The SET/CAL adjust may reguire a slight adjustment. Set the meter to read the NTU
value of the sealed secondary standard. The furbidimeter is now calibrated and ready
for sample measurements.
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STANDARD OPERATING PROCEDURE SOP 11-08
Field Measurement of Turbidity
12/07/1998; Revised 05/09/00

C. Sample Analysis

i

2,

After calibrating the turbidimeter, set the switch to 0-20.0 NTU range..

Rinse the cuvette twice with the sample to be tested and then slowly fill the cuvette to
the alignment mark. Refill if air bubbles form on the walls of the cuvette.

Cap the cuvette and carefully wipe the outside of the sample cuvette with a Kimwipe
moistened with a small amount of methanal to remove any fingerprints or moisture.

Insert the cuvette into the test well, align and cover with the light shield.

Once the reading has stabilized, record in the field notes.

- i the reading is outside the 0-20.0 NTU calibration range, adjust the range to the

appropriate setting (C-2 NTU or 0-200 NTU}, allow the sampie 1o stabilize and record
the reading in the field notes.

Rinse the cuvette thoroughly with deionized water and cap upon completion of testing.

D. Quality Control

1.

Page 3 of 3

A sample duplicate should be run at a frequency of 1 per 10 investigative samples.
Duplicate readings should agree within +10%. [f values fall outside this range,
recalibrate the turbidimeter and reanalyze.
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ENVIRONMENTAL SERVICES DIVISION

f {7h STANDARD OPERATING PROCEDURE SOFP11-10
IC In-line Measurement of Temperature, Specific Conductance, pH, Eh, and
Dissolved Oxygen - 05/15/1998; Revised §4/02/2010

Scope: This SOP outlines the technique reguired for the accurate field measurement of
temperature, specific conductance, pH, Eh, and dissolved oxygen (DO), using the YSI
Modetl 556 MPS multi-meter with in-line flow cell. The unit consists of a suite of three
probes with five sensors mounted together inside a flow-through cell. As water is pumped
through the cell, field parameters are simultanecusly measured and displayed.

Equipment:  Sampling Pump
YSI Model 556 MPS multi-meter equipped with probe module
3/8-inch diameter polyvinyl discharge tubing
Deionized water

Standards:  Conductivity standards (147, 1412, 2765 pS/cm)
pH buffers (4.00, 7.00, 10.00 s.u. @ 25°C)
Eh standard (Zobelt's Solution 428 mV @ 25°C)

Replace solutions by expiration date on label.

All solutions shouid be protected from freezing and physical damage. Zobell's solution
will degrade when exposed to excessive temperature variation or light. Store it in a cool,
dry area protected from light.

Safety: Review all material safety data shests (MSDS) for the standard solutions prior to use.
Chemical resistant gloves should be worn when handling these solutions.

Eh standard soclution waste should be coniainerized for proper disposal. The solution
contains cyanide compounds; contact with acid will liberate hydrogen cyanide, a very
toxic, lammable gas.

General Information:

The muiti-meter and sonde should be thoroughly checked for proper operation prior o leaving for job site.
This should include a check of internal calibration, and any adjustments should be made as required.
Procedures for internal calibration meter adjustments can be found in the operation manual,

When installing, removing, or replacing a sensor, the entire probe medule and all sensors must be
thoroughly dried prior to removai of a sensor or sensor port plug. This will prevent water from entering the
port. When a sensor or plug is removed, examine the connector inside the port. If moisture is present, use
compressed air to completely dry the connector. Do not use if the connector is corroded; service on the

unit will be required.

The YSI multi-meter is capable of displaying the parameters in various units of measure. The desired
reporting unit for each parameter should be selected prior to calibrafion — pH in s.u., digsolved oxygen in
mg/L, Eh in mV, specific conductance in uS/cm, and temperature in °C.

Procedure:

A. Elecirode Preparation

1. Temperature/Conductivity Probe

Inspect the thermistor and electrodes for corrosion or fouling.
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C In-line Measurement of Temperature, Specific Conductance, pH, Eh, and
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2. Dissolved Oxygen Probe

Inspect the probe membrane. Replace the probe membrane when it becomes wrinkled,
bubbled, dirty, torn, or otherwise damaged.

3. pH/Eh Probe
Inspect probe for damage or fouling. Gently ciean the bulb area with a very soft brush and
Liquinox soap solution when obviously coated with cil, sediment, or biological growth.
Caution: The bulh glass is very fragile,

B. Flow-cell Inspection

1. Inspect flow-cell for cleanliness., Disassembie and clean with a mild soap solution as
necessary. Rinse well with clean tap water, followed by a deionized water rinse.

2. Inspect O-rings and O-ring seafs for damage that may prevent sealing. Replace as
necessary.

C. Meter Connection and Inspection

1. Connect the cable to the meter by lining up the pins and guides on the cable with the holes
and indentations on the cable connecior at the bottom of the instrument. While holding the
cable firmly against the cable connectar, turn the locking mechanism clockWwise uniil it snaps
into place.

2. Confirm that there is sufficient battery charge remaining (lower right corner of meter window)
and that 4 replacement alkaline C batteries are available in the storage case. Typically, the
YS! 556 will operate continuously for approximately 180 hours. Assuming a standard usage
of 3 hours of "on” time in a typical day, the alkaline cells will last approximately 60 days. See
Section 2 of the Operations Manual for battery replacement information.

D. Calibration
Calibration Tips:

Use the transport cup that comes with the probe module as the calfbration chamber for all
calibrations. Use a clamp or ring stand to secure the probe body and prevent it from tipping over.

With the exception of the dissolved oxygen sensor calibration, ensure that all sensors are
immersed in the calibration solution. Many of the calibrations utilize readings from ofher sensors
{e.g., temperalure sensor).

Make certfain that port plugs are installed in all ports where sensors are not instalfed. It is
extremely important to keep these electrical conneciors dry.

1. Dissolved Oxygen

The membrane covering the tip of the DO probe should be gently wiped free of visible
moisture with a Kim wipe before starting the air calibration (% saturation) sequence. Refer fo
the green calibration reference sheet (Oxygen Solubility Values in Fresh Water) provided in
the field notebook for the correct DOftemperature correlation. The instrument must be on for
at least 20 minutes hefore calibraling to polarize the DO sensor.
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Dissolved Oxygen - 05/15/1998; Revised 04/02/2010

Turn the meter on by pressing the On/off key in the upper left corner of the key pad
(small green vertical dash inside a green circle). The meter will be in Run mode.

Screw the calibration cup onto the probe. Pour approximately 1/8" of tap water into the
bottom of the calibration cup, avoiding the DO membrane while pouring. Screw the cap
onto the cup, engaging only 1 or 2 threads to allow venting to the aimosphere. Ensure
that the DO and temperature sensors are not immersed in the water.

Allow approximately 10 minutes or more for the air in the cup to become water saturated
and for the temperature to equilibrate before proceeding.

When the DO% and mg/L readings are stable, the meter is ready for calibration. From the
Run mode menu, press the Escape key and use the down arrow to highlight Calibrate.
Press the Enter key (a left pointing arrow). Arrow down to highlight DO 2 mil PE, and
press the Enter key. Select DO% by pressing enter. The internal barometer’s real time
measurement in mmHg will be displayed. Press the Enter key to accept the calibration of
dissolved oxygen.

Observe the DO mg/L and DC% readings. When there is no significant change in the
readings (after approximately 30 seconds), record the temperature and DO {in mg/L) on
the calibration form. The percent dissolved oxygen (DQ%), should be within 80 — 110% of
ihe theoretical value for acceptable calibration.

Rinse the sonde with deionized water and shake to remove excess water,

Calibration of the DO probe should be verified every 4 hours and at the end of each day.
if calibration verification values fall outside the acceptance range, check the condition of
the probe membrane. Clean or replace if necessary (see H.1), and recaiibrate the probe
prior to any further sample measurements.

Specific Conductance

a.

b

C.

Press the Onloff key fo dispiay the run screen.

Rinse the calibration cup and conductivity probe with DI water and discard the rinse
water, Rinse the cup and probe a second time using a small volume (10 — 15 mL) of the
1412 pS/cm conductivity standard in the calibration cup. Discard this rinse solution and
refill the calibration cup with approximately 60 mL of 1412 uS/cm conductivity standard,
ensuring that the calibration cup is sufficienily filled and covering the probe.

Press the Escape key to display the main menu screen and use the down arrow key {o
highlight Calibrate. Press the Enter key. The calibration screen is displayed.

Use the arrow keys to highlight the Conductivity selection and press Enter. Use the
arrow key to highlight the Specific Conductance selection. Press Enter.

Use the keypad to enter the calibration value of the standard (1412 uS/ecm) and press
Enter. The conductivity calibration screen is displayed. Allow about 1 minute for
temperature equilibration.

When the reading shows no significant change for approximately 30 seconds, press
Enter. The specific conductance calibration will be accepted and display the newly
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calibrated reading on the screen. Record the specific conductance reading and
temperature on the calibration form

Press the Enter key and continue to more calibration options, or press the Escape key 4
times to exit to the run mode.

The calibration standard may be saved for later calibration verification checks or
discarded. Rinse the probe module with deionized water and shake to remove excess
water.

Rinse the calibration cup and probe a second time with a small amount of 147 uS/em
conductivity standard. Discard the rinse solution and refill the calibration cup with the
147 yS/em conductivity standard. When the reading shows no significant change for
approximately 30 seconds, record the reading and temperaiure on the calibration form.
Follow the same protocol for the 2765 pS/cm standard.

If any of the readings fall outside of the acceptable calibration verification range indicated
on the calibration form, repeat catibration using new standards. If the calibration is still out
of range, clean the conductivity probe using the procedure described in H.2, and repeat
the calibration sequence.

Calibration of the conductivity probe should be verified every 4 hours and at the end of
each day using the 1412 uS/cm standard. If the calibration verification value falls outside
the acceptance window, repeat the check using a new standard. If the check is still
putside the acceptance window, check the condition of the probe, ciean if necessary, and
recalibrate prior to any further sample measuremenis.

Perform a 2-point calibration a$ indicated below. The pH bufiers selected should bracket the
anticipated pH range of the samples fo be measured. .

a.

b.

Press the Onloff key to display the run screen,

With the calibration cup attached to the sonde, rinse the cup and probes with DI water.
Discard the rinse water and shake any excess water from cup and probes. Rinse the
probe and cup a second fime with a small volume of pH 7 buffer and discard the rinse.
Add approximately 60 mL of pH 7 buffer to the cup.

Press Escape and highlight the Calibrate seiection using the arrow keys. Press Enter
and use the arrow keys to highlight the pH seiection. Press Enter.

Arrow down to highlight 2 point and press Enter. The unit will prompt the entry of the first
pH buffer standard to be entered. Using the keypad, press 7.00 and then press Enter.

Observe the readings for pH and temperaiure. When they show no significant change for
approximately 30 seconds, press the Enter key to calibrate.

When the display indicates that the 7.00 pH calibration has been accepted, record the
reading and temperature on the calibration form. Rinse the cup and probes with
deionized water and discard the rinse water. Rinse the cup and probe a second time with
small amount of the second (pH 4 or pH 10) buffer and discard the buffer rinse. Add
approximately 60 mL of the second buffer to the cup.
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Press Enter to continue. The screen will prompt for the entry of the second pH buffer
value. Using the keypad, enter the value for the second pH standard (4.00 or 10.00) and
press Enter.

Observe the readings for pH and temperature. When they show no significant change for
approximately 30 seconds, press the Enter key to lock in those values.

When the display indicates that the second pH buffer calibration has been accepted,
record the reading on the calibration form.

Rinse the cup and probes with deionized water and discard the rinse water. Rinse the
cup and probe a second time using a small volume of the third pH buffer and discard the
buffer rinse. Add approximately 80 mL of the third pH buffer to the cup.

Chbserve the readings for pH and temperature. When they show no significant change for
approximately 30 seconds, record the readings on the calibration form.

Check the recorded readings to ensure that they are within the acceptable calibration
verification windows. If pH values are out of the acceptance range following caiibration,
repeat the calibration using new standards. If the values are still out of range following
recalibration, the pH probe may need to be reconditioned. Soak the probe in pH 4 buffer
for 2 hours and repeat the calibration procedure.

Callbration of the pH probe should be verified every 4 hours and at the end of each day
using the pH 7 buffer. If the calibration verification value falls outside the acceptance
window, repeat the check using a new standard. It the check is still outside the
acceptance window, check the condition of the probe, clean if necessary and recalibrate
prior to any further sample measurements.

Eh (ORP)

The measurement of Eh is accomplished by using an electrode designed to measure ORP
(oxidation reduction potential). Eh is calculated by adding an offset voltage (200mV) to the
CRP reading obtained.

Refer io the green calibration reference sheet (Zobeil's Calibration Check Standard Values)
for the acceptance range at various temperatures.

a.

b.

Press the On/off key to display the run screen,

Rinse the cup and probe with a small volume (10 — 16 mL) of Zobell's solution and
discard this rinse solution. {Zobell's solution must be containerized for proper disposal).
Refill the calibration cup with approximately 60 ml of Zobell's solution, ensuring that the
calibration cup is sufficiently filled and covering the probe.

Allow for temperature equilibration before proceeding. When the temperature and ORP
readings show no significant change for approximately 30 seconds, the meter is ready to
calibrate.

Press the Escape key and highlight the Calibrate selection with thé arrow keys. Press
Enter. Use the arrow keys to highlight ORP and press Enter.
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e. With the ORP céiibraﬁon screen displayed, enter the mV value from the green calibration
reference sheet (Zobel's Calibration Check Standard Values) for Zobell's solution at the
observed temperature (in °C) and press Enter.

f.  Confirm that the temperature and the Zobell's solution value are correct and press Enter.
Because the meter and probe are sat to recognize the calibration as ORP, the meter will
display the following message: "Out of range, accept anyway? Yes or No". Select
“Yes” and press Enter. The measurement displayed is Eh {in mV).

g. Record the temperature and Eh values on the calibration form, ensuring that the Eh
reading is within the accepiance window for that iemperaiure. Iif the E£h value is out of the
acceptance range following calibration, repeat the calibration using a new standard. If the
Eh value is still out of range following recalibration, the Eh probe may need to be
reconditioned.

h. Rinse the sonde with deionized water, containerizing all rinse water. The calibration
standard may be saved for later use for calibration verification checks or containerized for
proper disposal.

i, Calibration of the Eh probe should be verified every 4 hours and at the end of each day

using Zobell's solution. If the calibration verification value falls outside the acceptance
window, repeat the check using a new standard. If the check is still outside the
acceptance window, check the condition of the probe, clean if necessary and recalibrate
priar to any further sample measurements.

E. Sample Analysis using In-ine Flow-through Cell

Air

in the flow-cell will affect the readings, especially specific conductance and DG. To help

prevent air in the flow cell, elevate the sonde end of the flow cell to allow any air bubbles {o
escape. Install the sonde so that the conductivity sensor vent is facing upward when the sonde
and flow cell are oriented horizontally. In addition, ensure that all fittings/connections are tight to
eliminate potential for air leaking into the system.

If the initial purge water is silty, continue pumping until the discharge water clears before taking
in-line measurements.

1.
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Connect the 3/8" OD Tygon inflow tubing from the pump to the in-port on the flow cell, and
the other end of the inflow tubing to the pump. Connect the 1/2" OD Tygon discharge tubing
to the out-port of the flow cell; the other end of the outflow tubing may discharge to ground or
into an appropriate receptacle if purge water must be containerized. Refer to the project work
ptan for purge water disposal requirements.

Power on the instrument and check the display for readings.

Start the sampling pump and check for leaks in the discharge lines or flow-through cell. If
leaking is abserved, stop the pump and repair the leak.

Examine the flow-through cell to determine whether discharge water is enlering and exiting
the cell properly. Once the air is purged from the pump and discharge hoses, the fiow-
through cell should be completely filled with water and a steady flow of water should be
exiting the outflow line from the ceil. Record the initial meter readings on the field form.
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Continue pumping until the readings stabilize. When low flow sampling, field parameters
should be recorded every 3 to 5 minutes until stabilization has been achieved. Record the
value for each field parameter on the field form, checking that the units displayed for each
parameter are as noted on the field form.

Once stabilization of the field parameters has been achieved, disconnect the flow cell inflow
tubing from the pump tubing and fil the appropriate sampie containers. Samptes for
laboratory analysis should never be collected from water passing through the flow cell.

When sample collection is complete, remove the suite of probes from the flow-through cell
and rinse the probes, flow-through cell, and inflow and outflow lines well with deionized water.

Attach storage/calibration cup and cap with a wet sponge or trace of tap water inside to keep
the probes in a humid enviranment.

Analysis using Calibration Cup

1.

2.

3.

4,

5.

Screw the calibration cup onto the multiprobe unit and rinse 2 — 3 times with deionized water.

With the sensors pointing up, remove the cap and discard the rinse water. Rinse the sensors
twice with a small volume of the sample to be measured and discard the rinse,

Fill the cup with the sample to be tested. The multiprobe shouid be completely immersed.
Allow 1 - 3 minutes for the readings to stabilize and record.

Repeat Steps F.1 — F.4 for each sample to be measured,

G. Electrode Storage

1. Short term storage

For
the

short term storage, all sensors on the instrument require a moist environment. Immersion of
probes can cause drift or result in shorter senscr lifetime, so store the sensors installed in the

sonde with 1/2" of tap water or meistened sponge inside the sealed calibration cup. Do notf store
directly in waler.

2. Llong term storage

a.
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Dissolved Oxygen Probe

Remaove the sensor, following the instructions provided in the YSI instrument manual. Store
the sensor in water with the membrane in place. The membrane cap and KCl solution must
be replaced prior to use.

Temperature/Conductivity Probe

The temperature/conductivity probe has no special storage requirements; it may be stored
wet or dry. The probe should be cleaned thoroughly prior fo storage.
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g, pH/Eh Probe
Remove the sensor from the sonde, following the instructions provided in the YS! instrument
manual. Store the probe in 2M KCI solution in the pH/ORP sensor storage bottle. Insert a port
piug into the vacant port on the sonde to keep the electrical connector dry.

H. Electrode Maintenance

1. Dissolved Oxygen Probe

If the DO sensor will not hold a calibration or if gas bubbles appear under the membrane, the
meambrane cap may need to be changed.

a. Unscrew the old membrane cap and discard,

bh. Rinse the sensor tip with DI water and wipe gently with a Kimwips.

¢, Fill a new membrane cap half full with prepared KCI electrolyte and screw the cap onto the
sensor tip. The fip should just be tightened so that there are no bubbles visible under the
membrane. A small amount of electrolyte should overflow.

d. Rinse the sensor with DI water and proceed with the calibration sequence.

Periodic cleaning of the silver ancde and the gold cathode may be necessary. Refer fo the YSI
instrument manual for these specific procedures.

2. Temperature/Conductivity Probe

Clean the conductivity portion of the electrode with the small brush provided in the maintenance
kit. Wet the brush with a Liguinox solution and insert it into each hole 15- 20 times. Rinse well
with ciean tap water, followed by a deionized water rinse. The temperature portion of the sensor
requires no maintenance.

3, pH/Eh Probe
Gently clean the bulb area with a very soft brush or cotton swab and a Liguinox soap solution
when coated with oil, sediment, or bioiogical growth is observed. Rinse well with clean tap water,

followed by a deionized waler rinse.

If the pH is out of range after calibration, the pH probe may need to be reconditioned. Soak the
probe in pH £ buffer for 2 hours and retry the calibration.

If rehydration of the electrode junction is required, soak the probe in 2M KC! solution for eight
hours.
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Oxygen Solubility Values

ZobelPs Calibration Check Standard Values {Fresh Water)
| mV (vs Ag-AgCl | Acceptance Temperature | DO Solubility
+ Temperature (°C) {  electrode} . Range (mV) | (°C} i {mgl}
T o I 4605 | 450.5-470.5 G {1482
1 4592 | 4492-469.2 1 14,22
2 457.9 | 44790-467.9 - 2 13.83
3 4566 446.6 - 466.6 _ 3 13.46
4 4553 4453 - 465.3 i 4 b 13,11 |
5 454.0 4440 - 464.0 | 5 12,77
6 4527 | 4427-4627 B 1245
7 451 4 | 441.4- 4814 7 12.14
8 4501 4401 - 460.1 8 1184
. 9. 4488 438.8 - 458.8 9 . 11.56
10 | 4415 437.5-457.5 10 1129
11 446.2 | 436.2-456.2 11 11.03
12 1 44489 4349 - 4549 12 10.78
13 4436 | 4336-45386 13 40.54
14 _ 4423 | 432.3-452.3 14 10.31
15 4410 i 4310-4510 15 10.08
16 N 4397 [ 4207-4497 16 087
17 | 4384 1 428.4-4484 17 9.67
18 4374 427.1-447.1 18 947
19 4358 425.8 - 445.8 19 928
20 4345 | 4245-4445 20 9.09
21 4332 | 423.2-443.7 byl 8.92
22 | 4319 | 4210-4410 22 8.74
23 4 7430.6 | 4206-440.6 23 8.58
24 ' 429.3 419.3-439.3 24 8.42
25 428.0 418.0-438.0 | 25 8.26
26 i 4287 _416,7-436.7 2 811
21 425.4 415.4- 4354 27 7.97
28 4241 | 414.1-4341 28 7.83
29 4228 412.8-432.8 29 7.69
30 . 4215 4115 -431.5 30 7.56
31 4202 410.2 - 430.2 31 743
32 " 4189 408.9 - 428.9 32 7.31
33l 4178 | 4076-4276 33 718
34 1 416.3 406.3 - 426.3 34 7.07
35 415.0 ! 4050-425.0 35  6.95
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October 5, 2007

Mr. Vernon Campbell

Corporate Director of Environmental Compliance
SSW Holdings Company, Inc.

3501 So. Tulsa

P.O. Box 6537

Fort Smith, AR 72906

RE: Discharge Permit Renewal, Industrial Pretreatment Permit #006
Dear Mr. Campbell:

Enclosed please find the Industrial Pretreatment Permit for Straits Steel & Wire Company
Permit No. 006, for the groundwater remediation pump station on Bryant Rd. The new
permit expires on midmght October 15, 2012,

Please read the permit carefully, as it contains new requirements and reporting. | want to
bring to your attention specifically page 5 “Certification Statement”. This statement is
required to accompany all reports made to the POTW. The certification is to be made by
the authorized employee or officer of the company.

If yvou have any questions concerning this permit, the City of Ludington Sewer
Ordinance, or any other related matter you can call me at 231-843-3190 or e-mail me at
hudwwip@t-one.net.

Sincerely,

Robert Allard Jr.
Superintendent

PC  Duane Tyndal, General Manager Straits Steel & Wire
John Shay, City Manager
Jon Kortge, Utilities Maintenance Superintendent



Ludington Wastewater Plant
Wagtewater Discharge Permit No. 006 Expiration Date 10/15/2¢12

Issued to: Straits Steel & Wire Company
902 North Rowe Street
Ludington, Michigan 49431
231-843-3416
Contact: Mr. Duane Tyndal

In accordance with all terms and conditions of the Ludington, Michigan Sewer Use
Ordinance (SUQO), supplement for the Industrial Pretreatment Program, and any applicable
provisions of Federal, State and City law or regulation: the above named permitiee 1s
hereby authorized to discharge from the groundwater pumping station located between
Bryant Rd. and Beachwood Street on the North side of Bryant Rd. To the Ludington
Michigan sewer system af: sewer tap into manhole on Bryant Rd. between beechwood
Street and William Street. Discharges will be in accordance with effluent limitations,
monitoring requirements, and all other conditions set forth within this permit,

This permit and authorization to discharge shall expire at midnight, October 15, 2012, In
order fo receive authorization fo discharge beyond the date of expiration the permiitee
shall submit such information and forms as are required by the City no later than 180 days
prior to the date of expiration.

Issued this 15th day of October 2007 for the City of Ludington, Michigan,

Robert Allard Jr.

Wastewater Plant Superintendent



Permit No. (04
Conditions Chapter 27 Permit industrial
Sewage Prefreatment City of Ludington
Sewer Use Ordinance {(SUQ)

All referenced Articles and Sections are also in EPA 40 CFR 3

1. Article T2.251 (1) (2) Article 4 2.278
The Public Owned Treatment Works {POTW)} will review the permit annualty
and reserves the right to re-open the permit, and to deny specific discharges as
deemed harmful! to the POTW,

2. Article 4 2.279
The permit to discharge to the (POTW) is non-transferable without the written

consent of the (POTW).

3. Article 4 2.280 (9)
The permit holder shall notify the (POTW) of any significant change to it's

discharge.

4, Article 4 2.280¢10)
The permit holder shall notify the (POTW) as soon as if becomes aware of any
(a) Shuig load discharge, (b) in the event of a un-contained spill, (¢} pretreatment
upset,
{d} Any by-pass of the pretreatment system.

5. Article 5 2,286
The permit holder is required to keep records as explained in the SUG.

6. Article 6 2.283
Upon proper notification and identification the (POTW) reserves the right to

enter, inspect and sampie the permitted industry.

7. Article 6 2.284
The (POTW) will post in the local newspaper, at least annuaily, all permitted
industrial users who are in significant non-compliance with the (POTW) as it
pertains to violations of sampling requirements, periodic compliance reports and
the failure to meet time requirements in submitting reports.

8. Article 6 2.295 2.301 2.303
Parmit violations are subject © civil- and criminal penalties for violation of pretreatment
standards, reporting requirements, periodic compliance reporting schedules. Current
SUQ fines as required by USEPA are $1000.00.



Permit No. 006
Permit Conditions
Part1
A. Effluent Limitations and Monitoring Reguirements
During the period beginning October 15, 2007, and lasting until, October 15, 2012,

discharges from outfall 01, at sewer manhole on Bryant Rd. between Beachwood and
William St., shall be limifed and monitored by the permittee as specified below:

Discharge _ moniforing requirements

Limitations
Effluent Characteristics  30-day Daily sample

Average maximum Freguency  type location
Total chreminm 1 71me/l 2.7Tmgl} Vmonth grab 01
Tolalzing 1. 48mg/l Z6Imght 1/month grab 01
Total eyanide 0.63my/l 1.20mg/ Vmonth  wab 0L
Flow #* 1/month Read

*City water meter

All samples shall be collected, preserved, and analyzed in accordance with the
procedures established in 48 CFR Part 136 and amendments.



Permit Ne. 006
Part 11: Schedule of Compliance

The permittee shall achieve compliance with the effluent limitations specified for the
outfall at the manhole in accordance with the following:

1. All parameter listed on page 2 of this permit *“Permit Conditions”

2. Permittee shall mail to the POTW superintendent a éopy of all required sampling
analysis within 30 days of receipt of said analysis from their lab provider.

3. Permittee shall notify the POTW within 24 hours of identifying a violation and
resample (and provide results) within 30 days of the known violation.
40CFR403.12(g) (2).

4. No later than 14 calendar days following a date identified in the above schedule of
compliance, the permittee shall submit either a report of progress or, in the case of
specific actions being required by identified dates, a written notice of compliance
or non-compliance. In the case of non-compliance, the notice shall include the
cause of non-compliance, any remedial actions taken, and the probability of
meeting the next scheduled requirement.

5. All non~compliance monitoring reports shall contain a Statement of Certification
as contained in 40CFR403.8(f), (NG d)&403.12 (e).(g), (h),(U,(n). A copy of
which is enclosed.

6. Sampling Schedule:

2007 Monthly
2008 Monthly
2009 Monthly
2010 Monthty
2011 Monthly
2012 Monthly



PERMIT NO. 0604

Certification Statement

The following certification statement must be signed by an authorized employee or
officer of the company and must accompany all reports filed.

1 certify under penalty of law that this document and all attachments were prepared under
My direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. 1 am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for
knowing violations.



APPENDIX 3
BB&E FIELD STANDARD OPERATING PROCEDURES (SOPs)

SOP 2 — Use and Calibration of Field Instruments
SOP 3 — Water Level Measurements
SOP 9 — Cleaning and Decontamination of Sampling Equipment
SOP 10 — Groundwater Sampling
SOP 12 — Sample Management



Standard Operating Procedure 2
Use and Calibration of Field Instruments

2.1 Purpose andApplicability

This Standard Operating Procedure (SOP) provides guidelines and procedures which apply to field
investigation methods for the use and calibration of field instruments. Manufacturers’ manuals,
specifications, and guidelines will be utilized when operating field equipment. The United States
Environmental Protection Agency {USEPA) “Standard Operating Procedure for Calibration of Field
Instruments” (EQASOP-FieldCalibrat Region 1 Calibration of Field Instruments) document was utilized as
a reference for this SOP.

2.2  Definitions

None.

2.3 Procedure

Field instruments will be used for the collection of field data and measurement of various conditions
observed during the site investigations. In general, take the following steps when using field instruments:

+ Before field use, remove the instrument from its container and assemble and clean i according to
the manufacturer’s instructions.

e Before commencement of field activities each day, calibrate the instrument according to the
manufacturer’s instructions. Record the instrument’s |D and serial number, along with the
calibration process/results, in the field logbook and/or calibration logbook.

e Use the instrument to make the appropriate physical/chemical measurements and
clean/decontaminate the instrument, if necessary, after each measurement.

s If erroneous measurements are observed or if changes in environmental conditions warrant
recalibration, recalibrate the instrument as specified by the manufacturer. Record the recalibration
information in the field logbook and/or the calibration logbook.

e At the end of each day, clean and decontaminate the instrument then return it to the storage
location.

¢ Recharge instrument as necessary.

¢ Perform factory maintenance and calibration at the intervals specified by the manufacturer. Have
repairs, maintenance, and calibration performed by trained individuals according to the
manufacturer’s requirements. Record repairs, maintenance, and calibration in the field logbook or
instrument calibration/maintenance logbook.

Typical field instruments’ SOPs are included in project specific work plan, if required.
2.4 References

USEPA, 2012; “Standard Operating Procedure Calibration of Field Instruments”, EQASOP-FieldCalibrat
Region 1 Calibration of Field instruments, lanuary, 2010.
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Standard Operating Procedure 3
Water Level Measurements

3.1 Purpose andApplicability

This Standard Operating Procedure (SOP) provides guidelines and procedures which apply to field
investigation methods for measurements of the depth to groundwater and total well depth in completed
wells. Measurements may be taken either under static conditions or during aquifer testing where water
elevations are varying and a second phase of floating liquid (such as gasoline) is not encountered. The
United States Environmental Protection Agency (USEPA) “Groundwater ievel and Well Depth
Measurement” (SESDPROC-105-R2) document was utilized as a reference for this SOP.

3.2 Definit_ions

Discrete water level: Non-continuous measurement of the distance from a fixed reference point to the
water surface in a given well.

3.3 Procedure

Water levels can be measured either continuously or at discrete times in a completed well or
piezometer.

3.3.1 Discrete Water Level Measurements

Discrete water level measurements are made by determining the depth to the water surface below a
fixed and surveyed reference point (e.g., top of casing). The fixed reference point is established by
surveying a scribed or etched point on the northern, outer edge {lip) of the well casing.

3.3.1.1 Measurement with Electrical Sounders

The water level tape/wire on electrical sounders will be marked in 0.01-foot intervals to indicate depth.
Depth will be referenced to the fixed/surveyed reference point at the top of the well casing. All sounders
will be weighted by the manufacturer to maintain line tension. (The spacing of the 0.01-foot interval
markers on the sounder wire should be checked regularly against a steel surveyor’s tape and should be
accurate to 0.1 foot per 100 feet, if steel, or 0.2 foot per 100 feet, if fiberglass.)

Take measurements using the following steps:

1. locate, unlock, and open the well. Check the reference mark for legibility before taking water level
measurements.

2. Clean and decontaminate the sounder wire.

3. Lower the sounder wire until it just makes contact with the water in the well. Record the position of
the wire relative to the top of the well to the nearest 0.01 foot. Record the water level reading in the
logbook. Repeat measurements to confirm depth.

4. Withdraw the sounder from the well and decontaminate the portions of the sounder wire and
electrode that got wet.,
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3.4 References

USEPA, 2013; “Groundwater Level and Well Depth Measurement”, SESDPROC-105-R2, January, 2013.
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Standard Operating Procedure 9
Cleaning and Decontamination of Sampling Equipment

9.1 Purpose and Applicability

This Standard Operating Procedure (SOP) provides guidelines and procedures which apply to field
investigation methods for cleaning and decontaminating sample containers and sampling devices.
Decontamination procedures may be adjusted per project-specific Work Plan requirements.

9.2 Definitions

None.

9.3 Procedure

Sampling devices will be cleaned and decontaminated before and after field use, as well as between each
sample collection location. Sample containers will be cleaned by the supplier before issuance to field
personnel. Decontamination fluids will be regarded as investigation derived waste (IDW) and will be
containerized and managed accordingly. Specific cleaning and decontamination materials and methods
are discussed below.

9.3.1 Cleaning and Decontamination Materials

The following materials may be used for decontamination:

1. Trisodium phosphate or a laboratory detergent, such as Alquinox, Liguinox, or the equivalent.

2. Pesticide-grade isopropanol, if required. The project manager must justify the use of any solvent
other than pesticide-grade isopropanol for cleaning and decontamination.

3. Tap water from an acceptable municipal water treatment system.

4. Organic/metal-free water rinse. '

During cleaning and decontamination operations, the substitution of higher-grade water for tap water is
permitted and does not have to be noted as a variation.

9.3.2 Marking and Storage

Cleaned and decontaminated equipment will be bagged and wrapped in aluminum foil or plastic,
depending on the size of the equipment, and the decontamination process and occurrences will be
recorded in the field logbook. Cleaned and decontaminated items will be stored in a contaminant-free
environment. :

Unused field equipment, reusable or disposable sample containers, and sample tubing that have been
transported to a facility or site where contamination is known or suspected to be present or which may
have become contaminated during the course of the field investigation should not be replaced in storage
without being cleaned and decontaminated.
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9.3.3 Decontamination Quality Control

9.3.3.1 Source Water Blank

Collecting samples in containers provided by the laboratory and submitting them for analysis monitors
the quality of tap and organic-free rinse water. At least cne sample per lot of organic-free water will be
collected and submitted for analysis, and each tap water source used for decontamination will be
sampled. When field deionizing or organic-free water units are used, guality control {(QC) samples will be
collected and analyzed more frequently. An initial sample plus subsequent weekly sampling is the
minimum acceptable frequency of QC sampling, if sampling activities are performed greater than a
week,

9.3.3.2 Equipment Rinsate

The effectiveness of the cleaning and decontamination procedures used in the field may be monitored
by rinsing cleaned and decontaminated equipment with the organic-free water and submitting the rinse
water to the laboratory for analysis. At least one rinse blank will be collected during each week (or 10 day
event) of sampling operations. An attempt should be made to include as many of the same type of
sampling for each rinse performed. This will help ensure that a representative sampling is obtained. A
rinsate sample should be collected from each type of sampling equipment being used. Any time a
cleaning material different from those specified in Section 9.3.1 is used, an equipment rinsate sample
must be submitted to the laboratory for analysis. The rinse water will be collected and submitted for
analyses of constituents for which normal samples collected with that piece of equipment are being
analyzed.

9.3.4 Specified Field Equipment Cleaning and Decontamination Steps

Equipment used to collect samples that contain oil, grease, or other material difficult to remove may
need to be rinsed several times before regular cleaning and decontamination steps are taken. in extreme
cases, it may be necessary to steam clean the equipment. If the equipment cannot be adequately
cieaned and decontaminated using these methods, it should be discarded.

9.3.4.1 Teflon® and Glass Field Sampling Equipment

1. Wash the equipment thoroughly with laboratory detergent and water using a brush to remove
particulate matter or surface film.

Rinse the equipment thoroughly with tap water.

Rinse the equipment thoroughly with organic-free water.

Allow equipment to air dry.

Wrap the equipment completely with aluminum foil {dull side in) to prevent contamination
during storage and/or transport to the field.

nos W

9.3.4.2 Stainless Steel or Metal Field Sampling Equipment

1. Wash the equipment thoroughly with laboratory detergent and water using a brush to remove
particulate matter or surface film,

2. Rinse the equipment thoroughly with tap water.

3. Rinse the equipment thoroughly with organic-free water.
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4. AHow to air dry.

5. Wrap the equipment completely with aluminum foil (dull side in) to prevent contamination
during storage or transport to the field. Larger pieces of equipment (for example, auger flights
with 5-foot split spoon samplers attached) may be wrapped in new Visgueen or equivalent.

9.3.5 Specific Cleaning and Decontamination Steps for Sample Tubing
9.3.5.1 Silastic Rubber Pump Tubing {Automatic Samplers and Peristaltic Pumps)

New clean tubing will be used for each automatic sampler setup. The silastic rubber pump tubing need
not be replaced in peristaltic pumps where the sample does not contact the tubing or where the pump is
being used for purging purposes (that is, not being used to collect samples). New tubing received from
the supplier/manufacturer will inspected for cleanliness. If the visual inspection determines the tubing
cleanliness is inadeguate, the silastic tubing will be cleaned as follows: '

1. Flush the tubing with tap water and phosphate-free laboratory detergent.

2. Rinse the tubing thoroughly with tap water.

3. Rinse the tubing with organic-free water.

4. Cap both ends of the tubing with aluminum foil {dull side in) until ready for use.

9.3.5.2 Teflon® Tubing (Bladder Pumps and Small-Diameter Electric Pumps)

New tubing received from the supplier/manufacturer will inspected for cleanliness. If the visual
inspection determines the tubing cleanliness is inadequate, the Teflon® tubing, used for collection of
samples for organic compound analyses, will be cleaned as follows:

1. Cutthe Teflon® tubing into convenient lengths before cleaning.
Flush the tubing with tap water and phosphate-free laboratory detergent.
Rinse the tubing thoroughly with tap water.
Rinse the equipment thoroughly with organic-free water,
Allow equipment to drain and air dry.
Wrap the equipment completely with aluminum foil (dull side in} to prevent contamination
during storage or transport to the field.

@ U W

9.3.5.3 Polyvinyl Chloride Tubing (Bladder Pumps and Small-Diameter Electric Pumps)

PVC tubing is used selectively and only where organic compounds are of no concern, Only new tubing.
will be used. The tubing will be flushed with sample immediately before use to remove residues from the
rnanufacturing or extruding process. The tubing will be stored in the original container and not removed
until needed.

9.3.5.4 Stainless Steel Tubing

The stainless stell tubing will be cleaned as follows:
1. Wash stainless steel tubing with laboratory detergent and water using a long, narrow bottle
brush.
Flush the tubing with tap water and phosphate-free laboratory detergent.
Rinse the tubing thoroughly with tap water.
Rinse the equipment thoroughly with organic-free water.
Allow equipment to drain and air dry.
Wrap the equipment completely with aluminum feil (dull side in) to prevent contamination
during storage or transport to the field.

A e
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9.3.5.5 Glass Tubing

Only new glass tubing will be used. The tubing will be cleaned as follows:
1. Flush the tubing with tap water and phosphate-free laboratory detergent.
Rinse the tubing thoroughly with tap water.
Rinse the tubing with organic-free water.
Drain and air dry the tubing.
Wrap the tubing compietely with aluminum foil (dull side in} to prevent contamination during
storage.

9.3.6 Specific Cleaning andDecontamination Steps for Miscellaneous Equipment

1. Wash the equipment with laboratory detergent and tap water, running solutions through the
pumps and pump hoses.
2. Rinse the equipment with tap water.
Rinse the equipment with organic-free water and allow to air dry.
4. Place the equipment in a polyethylene bag or wrap with polyethylene film to prevent
contamination during storage or transit.
9.3.6.1 Well Sounders or Tapes Used to Measure Groundwater Levels

w

Rinse the equipment with laboratory detergent and tap water.

Rinse the equipment with organic-free water,

Air dry the equipment.

Wrap the equipment completely with aluminum foil (dull side in) or clean containers enclosing
the equipment to prevent contamination during storage.

A .

9.3.6.2 Miscellaneous Sampling, Flow Measuring, and Field Instrumentation and Equipment

Miscellaneous flow measuring and sampling instrumentation will be washed with laboratory detergent,
rinsed with tap water, followed by a thorough deicnized or organic-free water rinse, and dried before
being stored. This procedure does not apply to equipment used for collecting samples for trace organic
compounds or metals analyses.

The exterior of sealed, watertight equipment, such as flow meters, should be washed with a mild
detergent (for example, liquid dishwashing detergent) and rinsed with tap water before storage. The
interior of such equipment may be wiped with a damp cloth if necessary.

Other field instruments should be wiped with a clean, damp cloth; pH meter electrodes, conductivity
electrodes, dissolved oxygen meter electrodes, etc., should be rinsed with deionized water before
storage.

Ice chests and reusable shipping containers will be washed with laboratory detergent {interior and
exterior}, rinsed with tap water, and air dried before storage. In the event that an ice chest or shipping
container becomes severely contaminated, it will be cleaned as thoroughly as possible, rendered
unusabie, and disposed of properly.
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9.3.6.3 Pressure Field Filtration Apparatus

The steps for cleaning Teflon® and glass equipment will be used, except that the apparatus will be
assembled and pressure will be applied after each rinse step to drive the rinse liguid through the porous
glass filter holder in the bottom of the apparatus. After cleaning and decontamination, the apparatus will
be assembled and the pressure inlet and sample discharge lines will be capped with aluminum feil (duil
side in) to prevent contamination during storage.

9.3.7 Decontamination Procedures for Modified Low-Flow Sampling

Refer to SOP 10 for modified low-flow sampling procedures. The following procedures will be followed to
reduce contamination between sampling points during medified low-flow sampling.

1.

All wells sampied via modified low-flow techniques will be equipped with dedicated, Teflon®-
lined, high- density polyethylene {HDPE) tubing.

Before each use, decontaminate any eguipment/pump in accordance with the procedures
outlined above, if the pump or pump equipment comes into contact with the sampling media.
Decontaminate the field parameter instrumentation before each use according to the
procedures outlined above.

After each well has been sampled, decontaminate the applicable equipment as described above,
At visible signs of tubing wear (staining, odor, excessive nicks, and scrapes) or positive
equipment rinse results, replace dedicated tubing.

Dedicated tubing may remain in wells and utilized during each sampling activity. If the tubing is
compromised, replace with new tubing.
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‘Standard Operating Procedure 10
Groundwater Sampling

10.1 Purpose and Applicability

This Standard Operating Procedure {SCP) provides guidelines and procedures which apply to field
investigations methods for purging and sampling a groundwater monitoring well/piezometer to
ensure that the sample collected is representative of the groundwater at the site. The United States
Environmental Protection Agency (USEPA) “Low-Flow (Minimal Drawdown) Ground-Water Sampling
Procedures” (EPA/540/5-95/504) document was utilized as a reference for this SOP.

10.2 Definitions

Bailer: A hollow tube constructed of stainless steel or Teflon® that is used to collect groundwater
samples. A dedicated bailer remains inside the monitoring well casing.

Peristaltic Pump: A surface pump (non-submerged pump at ground level outside of casing) used to
create a vacuum in a flexible polymer tube that is capable of drawing water out of a well.

Submersible pump: A subsurface pump (electrical or pneumatic) placed inside the well which pushes
water out of the well through a water return line.

Open Borehole Sampling: Groundwater sampling from an open borehole in which no permanent well
{tempaorary well may be established) will be installed during the boring operations.

10.3 Procedures

10.3.1 General Purging Requirements

The following equipment is required for well purging:

¢ Bailer or pump. The device used depends upon aquifer properties, individual well construction, well
yield, and Data Quality Objectives (DQOs).

*  Water level measuring device.

« Tape measuring device.

+ Field book or standardized log sheet.

s pH, specific conductance, turbidity, and temperature measuring devices.

well purging will be performed as follows, when required {undeveloped well, parameters stabilization

not occurring, etc.):

1. For the well to be purged/developed, obtain and record the following infermation on the
groundwater purging/sampling data sheet (EPA/540/5-95/504 Appendix A) or in the field log book:
date, field conditions, well location, well identification (ID), well diameter, groundwater elevation,
total well depth, screened interval, water quality field measurements {pH, specific conductance,
turbidity, and temperature), and the method for disposal of purged water.

2. To prevent cross-contamination of wells, upgradient and background wells should be purged and
sampled first. The order of sampling, based on previous investigation analytical results, will be from
the lowest level contaminated areas to the highest level. The possibly contaminated or
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contaminated areas should be evaluated to prevent cross-contamination. For unknown site
conditions, using the historical available information to evaluate the possible impacted areas from
least contaminated area to the most contaminated area must occur.

Field team members must use either new disposable gloves or decontaminated reusable gloves at
each location.

Calibrate field instruments before purging activities and after the completion of the day’s
groundwater sampling activity and according to the manufacturer’s instructions.

Before opening the well, place plastic sheeting on the ground surrounding the well head to prevent
contamination by sample spillage, as needed.

Unlock and open the well and take a flame-ionization detector (FID})/photo-ionization detector (PID)
reading immediately, as required.

Measure the water level and the total depth of the well. Total well depth may only need to be
measured approximately once a year, depending on monitoring well conditions and
purging/sampling frequencies.

Calculate the volume in gallons of water in the well casing or sections of telescoping well casing as
follows:

{TT r’h) 7.48 = gallons

9.

10.

where: T] =3.142
r = radius of the well pipe in feet (ft)
h = linear feet of water in well (total well depth — current water level depth
below ground surface [bgs])
7.48 = gallons per cubic ft of water

The volume of water in typical well casings may be caiculated as follows:
gallons/ft x _ (linear ft of water [h]) = total gallons

where gallons/ft for a specific well casing size:

l-inchwell=  0.041 galion per ft
Z-inchwell=  0.163 gallon per ft
3-inchwell=  0.367 gallon per ft
4-inch well=  0.653 gallon per ft
S5-inchwell=  1.02 gallons per ft
6-inchwell=  1.469 gallons per ft
7-inchwell=  1.999 gallons per ft
8-inchwell=  2.611 gallons per ft

10-inch well=  4.28 gallons per ft
12-inch well= 5.87 gallons per ft

To purge the well, iower the decontaminated purging apparatus {pump or bailer) to the standing
water column so the water will be pulled through the casing and the entire static volume will be
removed. Use a bailer when the well does not yield sufficient water for pumping; otherwise, a pump
is preferred. For low- flow sampling techniques, see Section 10,3.2.3.

Measure the initial pH, specific conductance, turbidity, and temperature of water and record in the
field logbook, along with the odor, color, clarity, silt concentrations, and general water condition.
During purging, measure field parameters at least once during each well volume {(more often is
preferable). Record any changes in the physical condition of the monitoring wells that could affect
the well integrity.
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11. For well development to be complete, remove at least 5 volumes of groundwater from the weli, and
allow the field parameters to stabilize. Measure the amount of purged fluid by filling a graduated
bucket or using a stopwatch and noting the flow rate of the pump versus elapsed time. Stabilization
for each field parameter is defined as follows:
¢ pHmeasurements £ 0.1 units,

e temperature measurements +1 degree (°} Celsius,
¢ specific conductance measurements + 10 percent, and
e+ 10 percent for turbidity.

12. Purge wells with little or no recharge to near dryness, and allow the well to recover before sampling.

13. When using a pump before completing purging activities, bring the pump to the water surface to
ensure complete removal of stagnant water.

14. Place purged water in a storage tank and dispose as investigation derived waste (IDW) {as specified in
the IDW plan}).

Wells will be sampled immediately after purging, if possible, but generally no later than 6 hours after
purging. Wells that recharge slowly will be purged dry and allowed to recharge before sampling. If
excessive time (greater than 10 hours) is required for the slow recharging wells to recharge, it will be
documented in the field logbook.

This process may be used in conjunction with SOP 8 for monitoring well development.

10.3.2 Sample Collection
10.3.2.1 General

The purpose of this section is to provide general reference information on groundwater sample
collection from groundwater wells. The methods and equipment described are for collecting water
samples from the saturated zone of the substrata. The following procedures will be maintained during
the sample collection:

1. Clean and decontaminate sampling equipment (as stated in SOP 9) before commencing sampling
activities. A new pair of disposable gioves will he worn at each location by sampling personnel or
more frequently, as required.

2. Use pre-labeled, pre-cleaned sample bottles (per laboratory SOPs) with the preservative added to
contain the groundwater samples, as required based on analytical testing requirements.

3. Purge wells per the according procedure contained in Section 10.3.1, as required (If stabilization is
not occurring).

4, Stabilization requirements for each parameter is defined as follows (site-specific QAPP or work plan
may have different stabilization requirements and should be consulted prior to groundwater
sampling activities):

e +0.5°Cfor temperature,

¢ +0.1forpH,

e 3 percent for specific conductance (conductivity),

e+ 10 millivolts for oxygen reduction potential (ORP},

¢ + 10 percent Nephelometric Turbidity Unit (NTU)} for turbidity {when > 10 NTU),
e +10 percent for dissolved oxygen {DOj, and

¢ 0.3 ft for well water level drawdown.

5. Once field parameters have stabilized for three consecutive readings {measurements taken 3 — 5
minute intervals), samples may be taken. The same device used for purging should be used for
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sampling (remove flow-through cell}). Do not collect samples from the discharge point of the flow
through cell, anly the water discharge line downstream of the pump.

6. Volatile organic analysis (VOA) samples will be collected first, followed by other organic analyses.
Inarganic analyses will be collected last, except where the influences of turbidity on metals
concentrations are a concern. In that case, collect metals samples immediately following the volatile
organic compounds (VOCs).

7. As the sample is taken, tilt the sample container slightly to allow the water to run down the inside of
the sample bottle to minimize spiashing.

8. Leave adequate space in the hottle to allow for expansion, except for VOA vials, which will be filled
to overflowing and capped. Check VOA vials for air bubbles; if air bubbles are detected, carefully add
more sample to the vial, taking care to minimize the loss of preservative.

8. Place samples in appropriate containers and immediately pack with ice in the coolers after the
sample is collected. Follow SOP 12.

10. Follow the sample labeling, sample packaging, and proper chain of custody requirements.

11. Place purged water in a storage tank and disposed as IDW {as specified in the IDW plan).

10.3.2.2 Bailer

This section describes the procedures and processes utilizing bailers to collect groundwater samples.
Bailers are the simplest evacuation device and offer several advantages:

* Few limitations on size and materials

s No external power source required

+ Inexpensive and may be dedicated to the well to reduce cross-contamination

When sampling with a bailer is required, minimize disturbance to the well to the greatest extent

practical.
1. A decontaminated stainless steel {SS) or Tefion® bailer can be used to remove groundwater samples
from a well.

2. The bailer must be securely fastened to a rope/string.

3. The bailing rope will not be allowed to contact the ground 10 prevent the introduction of foreign
contaminants into the well.

4, The other end of the rope should be secured to the protective casing/adequate anchor to prevent
the bailer from falling down the well and being unable to recover the bailer.

5. To prevent the bailer from becoming lodged in the well, the loose end of the rope will be cut short
enough not to extend beyond the sloping portion of the top of the bailer barrel,

6. The bailer will be slowly lowered into the water column of the well to the desired level which the
sample will be coliected. Care shall be used to minimize agitation that may cause turbid conditions
when sampling the well.

7. Allow the bailer to fill with a minimum of surface disturbance to prevent sample water aeration.
When the bailer is raised, the bailing rope must not touch the ground to prevent contamination from
entering the well.

8. Bailer sampling apparatuses will be used to assist in collecting the groundwater sample from the
bailer or slowly pour the sample from the bailer into the appropriate laboratory container, titting the
bottle slightly to allow the water to run down the inside of the sample bottle with a minimum of
splashing.

9. [If the bailer is dedicated, return it to the well and cap and lock the well. if the bailer is non-dedicated,
remove the bailer and rope and cap and lock the well.

10. Clean and decontaminate non-dedicated bailers after use, if required. A new pair of disposable
gloves will be worn at each location by sampling personnel.
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11. Leave adequate space in the bottle to allow for expansion, except for VOA vials, which will be filled
to overflowing and capped. Check VOA vials for air bubbles; if air bubbles are detected, carefully add
more sample to the vial, taking care to minimize the loss of preservative.

12. Place samples in appropriate containers and immediately pack with ice in the coolers after the
sample is collected. Follow SOP 12,

For wells which are sampled with a bailer due to low water level and a low rate of recharge {which low
flow sampling is not preferable or unable to be performed), under requested site specific conditions, the
following additional steps may be required.

1. At awell, a bailer may be used to fill a flow cell to observe and record parameter readings.

2. Remove one bailer volume of groundwater and measure the groundwater parameters. Allow one
minute for the parameter readings to stabilize, more if the multiparameter probes have recently
been unsaturated. [f unable to obtain enough groundwater from the well for parameter readings,
purge the well dry and sample the next day.

3. Remove another bailer volume if practicable to fill the scheduled sample containers (per the order
contained in Section 10.3.2.1).

4, If insufficient water is available in the well to fill the scheduled sample containers, measure and
record the water level in the well and add a note in the field book (“well dry” or “insufficient water
present”}.

5. Return the following day to fill the containers with groundwater using the bailer, if sufficient water
is present.

Dedicated bailers and non-dedicated bailers may be used but must be decontaminated prior to use,
Dedicated bailers may be left inside the well after sampling/purging activities. Non-dedicated bailers
must be decontaminated after use at each well. Dispasable bailers may also be used. Disposable bailers
may only be used at one specific well for purging/sampling activities and then discarded, per the IDW
plan as general refuse.

If resistance is encountered when lowering the bailer into the well, the bailer will be withdrawn from
the well. The field team leader will be informed of this condition, and a smaller diameter bailer may be
required to sample the well. Additional methods of groundwater sampling may be required depending
on the well condition.

10.3.2.3 Purging/Sampling Utilizing Low Flow Sampling Methods

Low-flow technigues are used to obtain a more representative sample from the aquifer formation. In

general, the advantages of low-flow purging include {USEPA 1996):

» Samples which are representative of the mobile load of contaminants present {dissolved and colloid-
associated)

= Minimal disturbance of the sampling point, thereby minimizing sampling artifacts (that is, less
turbidity)

= Less operator variability, greater operator control

* Reduced stress on the formation [minimal drawdown)

= less mixing of stagnant casing water with formation water

+ Reduces the need for filtration and thus the time needed for sampling

* Smaller purging volume which decreases IDW disposal costs

« Better sample consistency; reduced artificial sample variability
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The pumps selected to perform low-flow sampling should be capable of producing purge rates (< 0.5 Liter
per minute (L/min}, preferably 0.1 L/min to 0.3 L/min) sufficient to allow for the modified low-flow
sampling technigue. Pumps which meet these requirements include, but are not limited to, submersible
pumps, including air bladder-type pumps and Grundfos Redi-Flow 2 pumps, and peristaltic pumps.

The depth of the well and depth to groundwater will require different types of pumps to be utilized.

Peristaltic pumps create a vacuum in a flexible polymer tube that is capable of drawing water out of a
well up to approximately 25 bgs. This pump reguires a power supply at the surface (normaily a battery).
The tubing runs through the pump’s roller bearing housing, which cyclically squeezes the tubing,
drawing water into the bottom of the tubing in the well and discharging water at the top of the tubing at
ground surface. The pump sits at the surface, only the down well tubing is lowered into the well. The
pump can draw water very slowly and steadily with a minimum of agitation, making it ideal for sampling
wells less than approximately 25 ft bgs. Peristaltic pumps allow the groundwater sampling of
piezometers and small diameter (< 2-inch} weils.

Submersible pumps may be electrically or pneumatically powered. These pumps take in water and push
the water up the well through a water discharge line. The operation principles vary and the
displacement of the sample can be by an inflatable bladder {air bladder pump), sliding piston, or
impelier. These pumps are normally availabie for 2-inch diameter wells and larger. These pumps can lift
water from considerable depths (several hundred ft).

The following are the procedures for modified low-flow groundwater sampling. These procedures include
adaptations from USEPA’s paper entitled “Low-Flow {Minimal Drawdown) Ground-Water Sampling
Procedures” {USEPA 1996);

For a peristaltic pump prior to purging the well:

1. The down well tubing {water intake} will be slowly lowered to the middle of the screened interval of
the well. The installation of the tubing to the proper depth must be completed slowly to minimize
the disturbance of solids and other particulate matter in the well.

For a submersible pump prior to purging the well:

1. The submersible pump must be securely fastened to a rope/string.

2. The submersible pump rope will not be allowed to contact the ground to prevent the introduction of
foreign contaminants into the well.

3. The other end of the rope should be secured to the protective casing/adequate anchor to prevent
the pump from falling down the well.

4, Slowly lower the decontaminated pump to the middle of the screened interval of the well. This
method will minimize the mixing of stagnant water in the casing above the screen with the screened
interval zone water, and minimize re-suspension of solids that have collected at the bottom of the
well.

For peristaltic pumps and submersible pumps:

1. Once the submersible pump/end of the down well tubing is properly positioned in the well {(middie
of screened interval), an airtight flow-through cell {(equipped with a Horiba-type or YSi-type water
quality meter) will be plumbed to the water discharge line.

2. Lower a decontaminated water level gauge into the well to monitor the water table. May not be
applicable to piezometers or small diameter (< 2-inch) wells due to the minimal space available in
the well.
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3. Once purging is initiated, water level measurements should be monitored continuously, and
pumping rates adjusted as necessary {for example, 0.1 L/min to 0.3 L/min) to maintain minimal
drawdown of the well’s water level. Modified low-flow techniques should cause less than 3 ft of
drawdown during purging.

4. While purging, the groundwater field parameters {including water level) should be continuously
monitored every 2 to 5 minutes until parameters have stabilized for three consecutive readings.

5. The field parameter stabilization requirements are contained in Section 10.3.2.1.

6. Sample collection must be performed in accordance with Section 10.3.2.1.

10.3.2.4 Purging/Sampling Using a Small Diameter, Submersible Pump

Small-diameter electric submersible pumps include a range of small diameter, variable speed pumps
capable of pumping rates ranging from < 0.5 mL/min to in excess of ¢ gallons per minute {gal/min). The
power source for these pumps can be provided directly from an automobile battery or a generator.
Although small-diameter pumps are usually light-weight and easily lowered by one person into a well,
two people are commonly utilized to remove the pump: one persen to pull and the other to reel the hose
and power lead.

Groundwater monitoring wells can be purged using a decontaminated pump and clean flexible tubing as

follows:

1. The submersible pump must be securely fastened to a rope/string.

2. The submersible pump rope will not be allowed to contact the ground to prevent the introduction of
foreign contaminants into the well.

3. The other end of the rope should be secured to the protective casing/adequate anchor to prevent
the bailer from falling down the well and being unable to be retrieved.

4. Slowly lower the decontaminated pump to the middle of the screened interval of the well. This
method will minimize the mixing of stagnant water in the casing above the screen with the screened
interval zone water, and minimize re-suspension of solids that have collected at the bottom of the
well

5. Following the manufacturer’s procedures, begin pump-purging the monitoring well. If the recovery
rate of the well is faster than the pump rate, the pump may be left hanging at the initial level. If the
pump rate exceeds the recovery rate, the pump must be lowered to accommodate the drawdown, or
the pump rate can be decreased.

6. Once the field parameters have stabilized or 3 to 5 well volumes have been removed {nc stabilization
of monitored parameters) from the well, sampling can be performed.

7. The field parameter stabilization requirements are contained in Section 10.3.2.1.

8. Sample collection must be performed in accordance with Section 10.3.2.1.

10.3.2.5 Purging/Sampling from an Open Borehole

Open borehole sampling may be performed during soil boring operations which encounter groundwater
prior to the borehole ending depth bgs. Soil boring operations must have been completed. A
temporary well utilizing a 1-inch or 2-inch diameter PVC piping screened at the appropriate depth, is
inserted into the open borehole. A submersible or peristaltic pump wilt be utilized to purge the
temporary well. Generally, field parameters are not measured during open borehole sampling activities.
Field personnel will visually identify when the purge water turbidity has decreased and a sample will be
collected into the appropriate containers. Sample collection must be per Section 10.3.2.1. Site specific
field parameter screening requirements may be required per the QAPP.
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10.4 References:

USEPA, 1996; “Low-Flow {Minimal Drawdown) Ground-Water Sampling Procedures”, EPA/540/5-95/504,
April 1996.
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Standard Operating Procedures 12
Sample Management

12.1 Purpose and Applicability

This Standard Operating Procedure (SOP) provides guidelines and procedures which apply to field
investigation methods for sample management. This procedure applies to liquid and solid environmental
and hazardous samples collected for analysis of physical or chemical properties.

12.2 Definitions

None.

12.3 Procedure

12.3.1 Sample Holding Times, Containers, and Preservatives

Based on expected sampling efforts, a supply of sample containers and field preservatives, if needed, will
be delivered to the field sampling teams by the contracted laboratory. The containers must be certified
clean by the laboratory. Reguired containers and preservatives for various sample types are listed in the
site-specific work plan or quality assurance project plan {QAPP).

Sample containers and preservatives are obtained and used as follows:

1. The project manager requests sample containers from the laboratory no fewer than 14 working days
in advance of each scheduled sampling event.

2. The laboratory supplies the sampling team with the appropriate clean containers, which contain the
required preservatives and are labeled as to what preservatives are in each container. Containers
should be delivered at least 2 working days before the scheduled sampling event. The project
manager or designee checks the completeness of the shipment and the integrity of the containers.

3. Preservatives are added to sample containers by the laboratory before shipment or by field
personnel as required during sampling. The type and quantity of preservatives added to the
container are marked on the container label.

12.3.2 Sample Packaging and Management

12.3.2.1 Chain-of-Custody Forms

Samples shipped to the laboratory for analysis will be accompanied by a chain-of-custody form. These
forms track the custody of the samples after they have been collected and verify the information
contained on the bottle labels. Every sample bottle shipped to the laboratory for analysis will be listed on
the chain-of-custody form. Other information contained on the form includes:

*  Project number

* Project name and location

» Sample manager

= Date and time of sample collection

« Sample location ldentification (1D} (field ID)

* Number of containers
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«  Analysis required

« Sample type and matrix

« laboratory name

«  Remarks

«  Airbill number

+ Relinquishing signatures, dates, and times

12.3.2.2 Sample Bottle Labels

Each bottle shipped to the laboratory for analysis will be identified with a sample label. This label will
contain the following information:

= Project name -

*  Project number

= Sampie location 1D (including site)
- Dateand time of sample collection
+  Analysis required {(methed)

* Preservation

= Sampler

- Matrix

+  Number of containers/analysis

When the sample label information has been completed, the label will be placed on the appropriate
bottle and covered with clear tape to ensure the integrity of the sample label or per site-specific project
work plan requirements.

12.3.2.3 Sample Packaging

Once the samples have been collected, the sample bottles will be prepared for shipment to the

laboratory in the following manner:

* Ensure the caps of the containers are tightly sealed.

+ Place containers in bubble pack, if required.

* Place all containers in a zipper-lock-type bag and seal.

= Place samples into an insulated cooler and cool to 4 £ 2 degrees Celsius using wet ice.

« Line insulated shipping cooler with a large trash bag and place samples in insulated shipping cooler
with ice.

+  Seal the completed chain-of-custody form in a zipper-lock-type plastic bag and tape to the inside of
the cooler iid.

+ (Close trash bag and seal with tape.

« Securely seal the shipping container with packing tape and two custody seals.

«  Ship to laboratory cooler and contents via overnight express.
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APPENDIX 5
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Monitoring Well Sample Collection Form

¥ BB&E

" LOCATION -

Site; 8SW Ludington Sample IC: Date:

Project: Projecti: Recorded by:
BB \\eather Conditions:

Well 1D Water Lavel Indicator: PiD Type/D#:

R Uit

Sampling Equipment;

Equipment Decon:

B Casing D (in) [a]:

Immiscible Layer: Yes No

Initial Depth 1o Waler {ft) lc}:

8 Total Well Depth (ft):

Water Celumn Thickness (ft) d-c]:

Well Volume (gal {[d-c} x b}:

Ambiant PID (ppm): Well Mouth PID (ppm): Condition of Well:
Depth of Pump Intake (ft): Water in Well Vault? Total Volume Purged:
B Remarks:
98 Casing ID (in) [a]: 15 2.0 2.2 3.0 4.0 4.3 5.0 6.0 7.0 8.0
B Unit Casing Volume (galfin ft) [b}: 0.09 0.16 0.20 0.37 0.65 0.75 1.0 1.5 20 28
Time Water Pumping Temp Cond Do ORP Remarks (odor, clarily, etc)
Date Level Rate pH Turb (NTU)
(24 hr) (FTO0) (mLom) {C) mSfcm {mg/L} (mv)

Pump Rate: <=0.5 L/min  Drawdown: <0,33ft  Measurements: 3-5 min
+-10% Tub or < 20 NTU, for 3 consecutive readings or 45 minutes

Stabilization: +-3% Spec. Cond, +/-0.1 pH, +/-3% Temp., +/-10% DO (or +/-0.3 mg/L if < 1}, ,+/-10 mV Eh,

Time(s)/Colorimeter Result{s) # Containers/Velume/Type Preserv. Fiter (YN} Pump OR Bailer | Parameter(s)
1 =250 cc plastic NA Y Pump Crvt
1250 cc amber glass NaOH Y Pump Available Cyanide
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[ LOCATION | Site: |SampieID: |Date:
) Water Yolume Pumping
Time Temp Cond oo Turb ORP .
Date Level Remoeved Rate pH Remarks {odor, clarity, etc)
{24 b (FTOC) ) (Lom) (C) mSfcm {mg/L) (NTU) {mv)
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MONITOR WELL STATIC WATER LEVEL FORM

PROJECT NAME: Ludington SSW Quarterly YEAR GW Sampling DATE: _ / [/

WATER LEVEL INDICATOR ID #

LOCATION: _ Ludington SSW

PAGE# 1 OF 2

Monitor
Well
Number

Date

Well
Sereen
Length

Total
Well
Depth

Depth to
Static
Water Level

Comments

MW-44

MW-61

PW-]

MW-59

MW-306

MW-304

MW-58

MW-57

MW-56

MW-534g

PW-1

MW-300

MW-38

MW-32

MW-28

MW-23

MW-49

MW-24

MW-4R2

MW-8

MW-108

MW-36

MW-55

MW-1095

MW-105M

MW-109D

MW-1108

MW-110M

MW-110D




MONITOR WELL STATIC WATER LEVEL FORM
PROJECT NAME: Ludington SSW Quarterly YEAR GW Sampling DATE: [/ /
WATER LEVEL INDICATOR ID #

LOCATION: _ Ludington SSW PAGE# 2 OF 2

MW-1118

MW-111M

MW-111D

MW-112

MW-113

MW-114

MW-115

Comments:

Sampler Observer






