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SAMPLING PROTOCOL FOR WEST NEWTON CHUTE
GROUND WATER MONITORING WELLS

1.0 INTRODUCTION

This document defines procedures to be used for ground water quality measurements and for collecting and handling
ground water and surface water samples obtained for the West Newton Chute Dredged Materid Disposa Project in
Wabasha County near Kellogg, Minnesota. Deviations from these procedures may be required by unforeseen
circumstances that develop during the program. Such deviations will be approved by the Corps of Engineers
representative in advance of sampling. When gpprovals cannot be obtained in advance, deviations from the established
procedures will be evaluated as soon as possible after sampling and needs for re-sampling will be evaluated. Devigtions
from the specified procedures will be clearly noted on the sampling information form (SIF) used for the sampling of each
well and will be included in the Sampling and Analysis Report (findl) as described below.

2.0 ADVANCE PREPARATION FOR SAMPLING

Sdection of andytical parameters, field measurement and sampling techniques, equipment selection and other qudity
assurance measures are based on the sampling objectives presented in the Scope of Work.

2.1 Selection Of Analytical Parameters
Andytica parameters were selected based on regulatory requirements and areview of gte history. Sampleswill be

collected and analyzed for the parametersin Table 1 at 14 resdentid wells, 3 monitoring wells and 2 surface water
stesaccording to the schedule in Table 2.

2.2 Detection Limits

Minimum detection levelsare shown in Table 1. In al cases, these detection limits are a or below applicable action
levels

2.3 Quality Assurance For Field Procedures

Particular care will be exercised to avoid the following common ways in which cross contamination or background
contamination may compromise ground weater samples:

improper storage or transportation of equipment

contaminating the equipment or sample bottles on Site by setting them on or near potential contamination sources
such as uncovered ground, a contaminated vehicle, or vehicle exhaust

handling bottles or equipment with dirty hands or gloves

inadequate cleaning of well purging or sampling devices

3



Specia care will be exercised to prevent cross-contamination of sampling equipment, sampling bottles, or anything ese
that could potentially compromise the integrity of samples. Field methods quality assurance verification procedures are
described in Section 4.4, "Field Blanks, Replicates and Split Samples'. Field personnel will work under the assumption
that contamination exists in land surface soil and vegetation near sampling points, wash water, etc. Therefore, exposure
to these mediawill be minimized by taking at least the following precautions:

minimizing the amount of rinse water |eft on washed materids
minimizing the time sampling containers are exposed to airborne dust or volatile contaminants in ambient air
placing equipment on clean, ground- covering materidsinstead of on the land surface

Clean gloves made of appropriately inert materid will be worn by dl field crew. Gloves will be kept clean while
handling sampling-related materids. The gloves will be replaced by a new pair when soiled and between each sampling
gte.

2.4 Sampling Containers And Preservatives

L aboratory-supplied sampling containers and preservatives to be used for samples from al wells are shown in Table 3.
The Contractor is responsble for ensuring that all sample collection containers are gppropriate for the andyss and
detection levels required. Chemical preservatives will be added in the laboratory before samples are collected.

2.5 Purging And Sampling Equipment

The contractor shall providealist of the well purging and sampling equipment to be used during the project. The
lig shdl indude the following:

two-inch nomind diameter stainless sted postive displacement submersible bladder or Grundfos or smilar pumps:
[provide manufacturer name, model name/number and optiona equipment used]

pump discharge lines: [new, decontaminated] Teflon

regulators and compressed nitrogen tanks other equipment such as bailers, rope, other pumps, generators, air
compressors, etc.

The contractor shdl provide the government representative equipment descriptions and specification details aswell as
maintenance schedules prior to initiating field work.

2.6 Decontamination, Storage And Transport Of Equipment
New pump tubing will be used the firgt time each well is sampled. Tubing will then be dedicated to a single well for

subsequent sampling events. Between sampling events, the tubing will be stored in a seded, chemicdly inert plastic bag.
The bag will be labeed with the well name and stored in a secure, clean location.

The Contractor will provide a plan for the decontamination of pump bladders along with the proposa. The Contractor
may choose to discard bladders after use at each well; dedicate, label, and store pump bladders in the same manner as
tubing for each wdl; or decontaminate the bladder by circulating decontamination fluids through the pump as described
below.



All sampling-related equipment including filtration devices, persord protection gear and materials coming into contact
with actual sampling equipment or with sampling personne will be decontaminated. 1f usng sampling pumps and tubing
that are permanently instaled or dedicated to individua wells, they are exempt from field decontamination.
Decontamination will be performed before, between and after working at each sampling point. All equipment will be
handled in amanner that will minimize cross-contamination between wells and avoid introducing surface or ambient air
contamination into awell. Equipment used during purging or sampling will be thoroughly cleaned prior to usein each
individua well even when the wells are located close to each other. After cleaning, the equipment will be visbly
inspected to detect sticky residues or other substances that may survive norma cleaning. If inspection reveds that
decontamination was insufficient, additional measures will be implemented as needed and documented.

Decontamination procedures will be specific to the contractors sampling plan. The Contractor is required to provide
decontamination schedule and procedures with the proposal. 1n generd equipment will be decontaminated in the
following manner:

A. Equipment that does not contact sample water or the insde of the well
1. clean (ingde and out where possible) with ahot water pressure washer filled with clean water
2. clean (indde and out ) with an Alconox/clean-water solution - applied with a scrub brush where practica
3. rinse with clean control water
4. ingpect for remaining particles or surface film and repeet cleaning and rinse procedures if necessary

B. The following steps shdl be used for equipment that contacts sample water or the insde of the well:

1. clean (insde and out where possible) withan Alconox/clean-water solution - applied with a scrub -brush made of
inert materias

2. rinse with clean control water

3. ingpect for remaining particles or surface film and repeet cleaning and rinse procedures if necessary

4. rinse with an inorganic desorbing agent

5. rinse with clean control water

6. rinse thoroughly with |aboratory controlled deionized water

7. shake off remaining water and dlow to ar dry

The interna surfaces of pumps and tubing that cannot be adequately cleaned by the above methods done will aso be
cleaned by circulating decontamination fluids through them. The fluids will be circulated through this equipment in the
order shown above under "B". Specid care will be exercised to ensure that the "rinsg" fluids will be circulated in
sufficient quantities to completdly flush out contaminants, detergents and desorbing agents.

When trangporting or storing equipment after cleaning, the equipment will be protected in amanner that minimizesthe
potentid for contamination. Sampling pumps will be totaly enclosed in a clean case capped at both ends. If the caseis
used to transport used pumps, the case will undergo the same decontamination process as the pump before being used
again. The tubing will be placed in a clean, inert plagtic bag.

2.7 Sdlection Of Sample Collection Techniques



Sample collection techniques as detailed in this document have been tailored to the gods of this sampling event and the
individua characterigtics of this ste. The techniques described herein are scientificaly sound and widdly used in this
industry.

2.8 Order Of Sampling

Widlswill be sampled in alogica order. All wells of one type will be sampled before the next set or wdll typeis
sampled. Example: All monitoring wells will be sampled before the resdentia wells are sampled.

3.0 PRELIMINARY FIELD WORK

The following procedures will be implemented to ensure representativeness of samples collected by methods in Section
4, "Sample Collection”.

3.1 Field Inspections And Field Decisions

Before purging or sampling, al welswill be ingoected to verify thet the annular sedl isintact a the surface. The well
depths a each well will be measured on the firs sampling vigt to verify the integrity of the wdls. Well depths will be
measured with the same instrument used to measure the water level, however, aweight may be atached to the
measurement device for sounding the well bottom. This sounding device will dso be decontaminated in the same
manner as specified for making water-level measurements (Section 3.3). The well depth will be recorded to the nearest
0. 1 feet prior to purging the wdl. In addition, the condition of any rdevant facts regarding the genera physicad
condition of the wdll, the surrounding soil and vegetation or other objectsin the immediate vicinity of the wel will be
ingoected. Any unusud condition including the presence of wind-blown dust or odor in the ambient air will be recorded
on the attached Sampling Information Form (SIF). Detalswill be noted in the field sampling log and summarized in the
Sampling and Andysisreport. More specificdly, any hint of odor or free product in the well will be noted on the SIF
and in the Sampling and Analysis Report. If any condition that may interfere with obtaining representative andytica
results is discovered, the condition will be rectified before sampling of the dissolved phase of well water proceeds. The
decision and exact change of procedure will be recorded on the SIF and reported in the Sampling and Analysis Report
inamanner that clearly indicates which data sets may have been affected by the change in protocol.

3.2 Detection Of Immiscible Layers
The Government representative shal be naotified as soon as possible if immiscible layers of contaminants (free product
"floaters’ or "snkers') are suspected or seen or if odors or an oil sheen are observed in the well or sampling equipment.
Any detection of an immiscible shdl be documented in detall.

3.3 Water-Level M easurements

Water level measurements are required for the monitoring wells during each sampling round. Water level measurements
are not required for the resdentia wells.

Prior to any well evacuation or sampling, the initial Satic water level of the monitoring well will be measured and
recorded. The measurements shdl be taken from the top of the 2-inchriser pipe to the water leve for each monitoring



well. Thisisdone to facilitate selection of the proper pump intake depths for purging and sampling and caculation of the
ground water flow direction.

During initid gatic water level measurement, a minimum of two weter level measurements will be made a each wdll. If
there is poor agreement between the first and second static water level measurements (i.e., a difference of more than
0.05 feet), datawill be re-evauated for measurement errors, unsuspected pumping that may be causing transent
changesin gradient, etc. If the disagreement cannot be rectified, athird static water level measurement will be made at
each questionable sampling point to assess the true water leve, verify non-steady state conditions, etc.

Water leve probes will be decontaminated by triple-rinang with clean water and drying with clean Kim Wipes or
equivaent tissue before use in eech well. Water levels will be measured with an ectric water-level sensor probe that
has been calibrated within the last month and recorded to the nearest 0. 1 foot. The dectric water-level sensor probe,
will be lowered down the well until the probe indicates contact with the water surface.

The depth-to-water will be referenced from the top of the 2-inchriser pipe on each of the monitoring wells. When
reporting absolute water level devation, this measurement will be converted to water level devation (MSL) from the
surveyed devation of the top of riser pipe. The attached water-leve dataform will be completed for dl wells where
water level measurements are made. Datawill be entered in al gpplicable columns on this form.

3.4 Fiedd Water-Quality M easurements

Specific conductance, pH, temperature, turbidity and dissolved oxygen will be measured in the field immediately before
sample collection. Cdlibration information and al measurements will be recorded on the atached Well Purging - Field
Water- Quality Measurements Form. M easurement conditions and the steady- state value for each field water-qudity
parameter will dso be noted on the SIF.

All measurements except for turbidity, unless measured in Situ, will be taken within aclosed flow cell desgned to dlow
measurement of these parameters while minimizing changes in temperature, pressure, and dissolved gases from thein
gtu aguifer environment. The flow cdll requires the following characteridics

Air tight fittings for ingtdlation of al probes.
Intake is connected directly to the pump discharge line or tap discharge line.
A dischargeline a least 3 feet long that is connected to the flow cdll with an air tight connection.
A maximum volume of no greater than five times the per minute volumetric rate of inflow to the cdl to maintain
measurement sengtivity to temporad changesin water qudity.
A minimum volume of 500 ml to provide enough therma mass to minimize externd temperature effects.
- Theflow cdl will be shidlded from strong winds and on hot days it will be shelded from
direct sunlight.

The operation of the probeswill be asfollows:

1. Theflow of ground water through the flow cdll will be maintained as continuous and steady as practica throughout
the measurement period.

2. Discharge veocities through the flow cell are kept low to prevent streaming potentia problems with probes.
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3. All probeswill be fully immersed without touching the sides of the air tight, non-metalic flow cdll.
4. All probeswill be dlowed to equilibrate with fresh well water for five minutes before recording measurements.

Specific procedurd details for measurement of individud field water qudity parameters are specified below. Genera
care, maintenance, calibration procedures, and operation of each measurement device will aso follow manufacturers
specifications as detailed in the ingtruction/owner's manua for each device. These procedures shall be documented and
provided to the Government representative for inclusion in the find report. Where there are differences in procedures
as defined in this document compared to manua's accompanying measurement devices, the more stringent procedures
shal be documented and followed.

Specific Conductance

The conductivity meter will be cdlibrated each day using a tracegble sandard potassum chloride reference solution
before taking measurements a the first site. Cdibration shal be near the range of suspected readings. The expected
range of specific conductance for this study is 200 to 600 us'cm. Linearity of the probe shoud be checked with a
second standard. A post cdibration will be completed following the days sampling. Records of the pre-and post
cdibrations shdl beincluded with the daily data  The conductivity cell will be inspected to be sureit isin good condition
with no chipsin the coating.

The conductivity standard caibration solution will be labeled to show the date of preparation, check-marked to show
the number of times used and replaced at regular intervals of no more than three months or 10 uses, which ever comes
fird. The probewill be fully immersad but will not be alowed to touch the non metdlic container. This reading will be
compared with the chart value for the standard reference solution at the temperature of the solution. All readings must
be corrected (temperature) to show the specific conductance (SC). It should be noted if the instrument dectronicaly
corrects for temperature. If the instrument does not correct for temperature the specific conductance (electrica
conductance (EC) corrected to 25 degrees Celsius) will be caculated from the EC and the water temperature. The SC
vaue will be taken from the conversion table provided in the EC meter ingtruction manua and recorded. The SC (not
EC) will be used to determine when dtabilization is reached. Both the eectrica conductivity (EC) and temperature
corrected specific conductance (SC) shdl be recorded in micro-Mhos/cm, as well as the sample temperature in degrees
Cegus. All readings shdl be recorded on the appropriate field formsin micro-Mhos/cm to three Sgnificant digits.

Temperature

At the beginning of each day of field operations, the temperature probe will beingpected. Prior to initidization, at the
midpoint, and a the completion of the sampling program the temperature probe shal be placed in awell mixed water
bath and compared to a mercury thermometer capable of being read to the nearest 0. 1 degrees Celsusto asureitisin
good operating condition. During monitoring the measured ground water temperature will be recorded to the nearest
0.1 degrees Celsius.

pH

Personnd using pH measuring equipment will read the manufacturer's ingruction manua carefully before recording any
measurements. Specia care will be taken to protect the fragile glass bulb on the end of the pH eectrode. Careful
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handling includes dl steps from the manner in which the cap is taken off the dectrode and includes keeping the eectrode
tip moist between sampling points.

Before sampling is begun for the day, the pH meter will be caibrated by a two-point cdibration method. Periodic
checks usng a angle buffer during the day are recommended. The single buffer cdibration will normdly be
accomplished usng apH = 7 buffer for natura waters. At the completion of the days monitoring the pH meter will be
post cdibrated using the two-point calibration method.

For the two-point calibration method, two bufferswith pH vaues representative of the range of values expected in the
field will be used to check the dope (span) of the meter. Typicaly, apair of bufferswith pH = 7 and 10 will be used for
the two- point cdibration.

Because the pH of buffer solutions vary with temperature, the actua pH (e.g., pH = 7.07 vs. 7.00) of the buffer solution
a its current temperature will be used for cdibration. The actua pH of the buffer at its temperature of measurement will
be determined from manufacturer documentation accompanying the buffer. The exact pH of the buffer solutions a 2- to
5-degree intervas for the range of buffer temperatures expected will be recorded in indelible ink on the buffer solution
bottles. Only fresh buffer solutionswill be used. Care will be taken not to dilute or contaminate the buffer solutions.
Buffer solutions will be discarded after the tenth cdibration or four weeks after the first use of the solution, whichever
occursfirs. pH meter calibration will be performed as follows:

1. The pH meter's temperature compensation control will be set to the current temperature of the buffer solution.
2. The pH meter ectrode will be rinsed with distilled water and the excess water will be shaken off.

3. The eectrode will then be stirred and left immersed in the buffer container until it stabilizes.

4. Whileimmersed in the firgt buffer solution, the caibration control will be adjusted until the display matches the known
pH of the buffer.

5. Steps 2 and 3 will then be repeated to prepare for the second buffer. 6. Step 4 will be repeated for the second
buffer.

7. If measurement of the second buffer does not give a satisfactory reading the dope control will be adjusted.

8. Steps 2-7 will be repesated until both buffer solutions yield satisfactory readings (within

gpproximately 0.02 pH units of the actua value on both ends of the measured scale).

9. Inthefidd, step 2 will be repeated a each well before measuring the pH of well weter.

After dlowing the pH probe to equilibrate with a continuoudy replenished supply of fresh aguifer water for aminimum
of five minutes, the first pH measurement will be recorded.

Dissolved Oxygen

Personnel using dissolved oxygen measuring equipment will read the manufacturer's ingruction manua carefully before
making dissolved oxygen measurements. Specia care will be taken to store the probe in a humid environment and to
otherwise protect the delicate membrane on the end of the probe. The membrane will be replaced every two to four
weeks. The dissolved oxygen meter will be cdibrated at prior to sampling and at the completion of sampling each day
according to manufacturer's specifications. When dissolved oxygen readings less than or equal to approximately 1.0
mg/L are expected, the meter will be cdibrated in amode (if available) that enhances accuracy a low concentrations.
The cdibration method will be recorded on the Well Purging - Field Water Quality Measurements Form.
Measurements will be taken asfollows:



1. The membrane a thetip of the probe will be checked visudly to verify that it isin good condition.

2. A submersible stirring device will be operated adjacent to the membrane during dissolved oxygen measurementsiif a
flow cdl isnot in use.

3. After dlowing the dissolved oxygen probe to equilibrate with a continuoudy replenished supply of fresh aquifer water
for aminimum of five minutes, the first measurement will be recorded.

Readings should appear stable on the display to be considered valid. If non-stable readings are recorded, they will be
footnoted when recorded and the non-stable measurement conditions will dso be clearly stated in the find Sampling and
Analysis Report. Readings will be reported to the nearest hundredth of amg/L dissolved oxygen. Pre and post
cdibration data shdl be included with the data recorded during the days sampling.

Turbidity

Turbidity meter cdibration and measurement techniques will follow manufacturer recommendations except where they
conflict with satementsin this paragraph. Measurements will be made inside aglass or trangparent plastic bottle filled
directly from well discharge in the same manner as samples are collected. Measurements will be taken immediately after
filling the container to minimize bias due to particulate sttling.

3.5 Wédl Purging And Stabilization
Monitoring Wells

Before awdl is sampled for the dissolved phase, it will be evacuated to ensure that samples contain fresh formation
water. While the well is being purged, water quaity parameters described above in Section 3.4, "Fidd Water-Qudity
Measurements', and the quantity of water evacuated will be recorded on the Well Purging - Field Water Quality

M easurements Form.

A purging rate thet will result inaminimum of drawdown while till dlowing the well to be purged in a reasonable length
of time will be used and recorded on the SIF. However, the maximum purging rate will be 0.5 galons per minute.
There is expected to be no significant drawdown if purged at the 0.5 gdlons per minute. Care will be taken to avoid
any sgnificant amount of cascading or turbulence in the well.

Widlsthat do not have extremely dow recharge rates will be purged and sampled as described below. Purging will be
conducted in amanner that, to the extent practica, removes al the"old" water in the well soit isreplaced by fresh
ground water from outside the well ingalation.

1. Thewdl will be purged by withdrawing water from within two feet of the top of the water column.

2. Repeated verticd adjustment of the purging equipment intake may be necessary if the water level drops.

3. Poditive displacement submersible bladder or Grundfos or smilar type pumps will be used for both purging and
sampling.

4. Sampling will immediady follow purging.

5. Wl evacuation will be continuous between purging and sampling.

6. The same pump will be used for both purging and sampling a each individud well.
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7. Nather ar lift pumps or any other method device that Sgnificantly aerates well water or otherwise cregtes sgnificant
turbulence will be usad a any time during the purging or sampling of wells,

Field water quality parameters will be measured for stabilization after each water-column volumeis purged. One
water-column volume is defined here as equd to the volume of a cylinder with aheight (h) equd to that of the Static
Water Column ingide the well and a diameter (d) equd to the diameter of the well casing (Volume = O(d/2)? h). The
following target criteriafor three consecutive measurements (one water-column volume apart) will be used to
demondirate abilization:

pH +/- 0.04 units temperature

+/- 0. 1 degrees Celsius

specific conductance (temperature corrected EC) +/- 5%
dissolved oxygen +/-0.5 mg/L

Samplesfor laboratory analysiswill be collected only after a minimum of three water-column volumes have
been purged and stabilization of field water-quality parameter s has been demonstrated by meeting the tar get
criteria defined in the preceding paragraph. If fidd parameters do not stabilize after goproximately five water-
column volumes, then field staff will check operator procedures, equipment functioning and well congtruction informeation
for potentid problems. In particular, fidd gaff will re-evauate whether or not water is being withdrawn from the
appropriate depth to effectively evacuate the well. 1If dl the checks produce no new ingght, a decision might be made to
collect samples after five water-column volumes have been purged even if fidld measurements have not stabilized.
Before authorizing the laboratory to andyze samples, the meaningfulness and vaue of completing laboratory andysis of
the sampling suite will be evauated by reviewing the results of field measurements, well congtruction data, Site
hydrogeology, etc. Where such dataiis presented, it will be clearly documented that stabilization was not achieved; a a
minimum, this fact will be reported on the SIF and in the Sampling and Andys's Report.

Residential Wells

The resdential wellswill be sampled at an exterior tap on residences determined by the Corps. Generaly sampling
procedure is the same only the volume of water in the system will need to be estimated to ensure three well or system
volumes have been pumped before stabilization readings are taken and samples obtained.

Surface Water Samples

Surface water samples will be grab samples. Purging is not applicable.

40 SAMPLE COLLECTION

This section describes procedures for setting the sampling pump and collecting ground water samples. Field data for
these items will be recorded on the SIF for each sampling point.

4.1 Pump Setting

The contractor shdl use a positive displacement submersible bladder, Grundfos, or smilar type pump(s) for sample
collection. The Contractor shal identify the pump used for each wdl by providing its type and model number in dl
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reports. If well recovery is so dow that a satisfactory water column height (for normal pump operation) is not reached
in areasonable amount of time, azero submergence bladder pump or Teflon bailer will be used for sample collection.
The SIF will show what type of pump or bailer was used to sample each well. If any device other than the one
described above is used, it will be reported as a protocol exception. Alternative pumps or bailers used must be
identified and judtified in the Contractors proposa and approved by the Corps prior to contract award.

Following purging. the water level will be checked with a clean measurement device. The pump intake will be adjusted,
if necessary, [0 it is set indde the screened interva (if possible)at gpproximately two feet below the water surface insde
the wdll to collect samples. The water level measurement will be compared to the static water level and the pump intake
setting. This comparison will be used to verify that drawdown isminima at the purge rate and that the pump intake is
located approximately two feet below the top of the water column. Note for alternate scenario where static water level
is sufficiently above the top of the screen: the sampling pump intake should be set at approximeately two feet above the
top of the screen and at least two feet below the top of the water column.

The same pump will be used for sampling as was used for purging. Pumping will be continuous and sampling will
immediately follow purging. If pumping is not continuousit will be noted on the SIF. The sample collection pumping
rate will be lessthan or equd to the purging rate. The purging and sampling rate will be no more than 0.5 gallons per
minute. High volume wells may require the use of a"packer" or amultaneous pumping to effectively purge the deep
wells

Any find rinse water remaining in any portion of the sampling pump or discharge lines will be completely purged with
fresh well water before filling sampling containers. To insure this, at least two tubing-volumes will be purged from
discharge lines before sample collection begins.

4.2 SampleFiltration

Table 2 identifies which sample containers will be filled with sample water that has been filtered in the fidd. Sample
filtration will be completed as follows.

1. Thefilter holder and new filter will be thoroughly pre-rinsed with laboratory-controlled deionized or digtilled water
before use.

2. Thenew filterswill be flushed with fresh sample water before collecting samples.

3. Thefilter will be connected directly to the well sampling pump discharge line using pogtive pressure to force the
sample through the filter.(if practible)

4. From thefilter, the flow will be routed directly into the sample collection container.

5. A 0.45 micron pore sizefilter will be used.

6. Theflow rate will not exceed 0.5 gdlons per minute.

7. Agitation and aeration of the sample will be minimized.

8. Teflon tubing will be used for the pump and filter discharge lines.

4.3 Filling Sample Containers

Table 2 summarizes the sample container type, filling method, preservation method and holding time for each andyticd
parameter set. To darify and supplement the summary in Table 2, the manner in which containers will befilled is
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described below in subsections of 4.3. Individudly prepared bottles will not be opened until they are to be filled with
water samples. Specid care will be taken to ensure that the procedures listed below are followed:

1. The area surrounding the wellhead will be kept as clean as practica to minimize the potentia for contamination of
samples.

2. Carewill be exercised to minimize the potentia for arborne contamination of sample water during collection. If
vehides or generators are I eft running during sample collection, containers will be filled upwind from engine exhaust
sources. If conditions are dusty, an effort will be made to shield the sample callection area from windborne
contamination.

3. A clean and dry sheet of rdatively inert plastic shdl be placed on the ground surface in the wellhead area. If
materids used in the sampling process must be put down, they will be placed on a clean portion of the plastic sheet
instead of the ground surface.

4. A clean pair of gloves will be put on at the onset of sampling activities at each new sampling point.

5. Sampling personnd will keep their hands as clean as practica and replace glovesif they become soiled while
performing sampling activities.

6. Sampling personne will not touch the ingde of sampling containers, ingde of bottle caps or rim of sample containers.
If contact occurs, sample containers will be replaced.

At the wdll, bottles will be labeled and chain-of-custody sections will befilled out by the field personnel according to
procedures described below in Section 5: "Documentation of Sampling Event”. To prevent amix up with sample bottle
identification, no sampling-point specific information such as "well name’ will befilled out in advance. Chain of custody
information will be completed before leaving the sampling point. Laboratory-prepared bottles will be used to assure
quality control.

The order of filling bottles with water to be andyzed will be as follows:

1. mgor and minor ions

2. nitrates

3. trace metds

4. "miscellaneous’ parameters
5. nonvoldile organics

Methods for filling sample containers for individua analyses are described below.

The sample water discharge point at the end of the tube will be held as close as possible to the sample container
without alowing the sample tubing to contact the container. At a minimum, sampling personnd will use their body to
shidd the sampling container from wind and airborne dust whilefilling. When strong winds, heavy rain, or dusty
conditions are present, additional measures will be implemented to guard againgt background interference.

Nitrate
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Sample containers for nitrate andysis will be prepared in advance by the |aboratories with H,SO, as a preservative.
The containers will be filled gpproximately 95% full with unfiltered water. Containers will not be rinsed or overfilled a
anytimein thefied. Sampleswill be checked with pH paper in the field to verify that the pH has been lowered to less
than or equd to pH = 2.

Trace Metals
Sample containers for generd trace metas analysis will be prepared in advance by the laboratories with HNGO; as a
preservative. Thiswill insure that sasmpleswill be acidified as soon as they are collected. Containerswill be filled
goproximately 95% full. Containerswill not be rinsed or overfilled a anytime in the fidd.

Monitoring Wells
Two samples, one filtered and one unfiltered, will be collected for generd trace metds anadyss. The sample bottles will
be clearly labeled as "filtered" and "unfiltered.” Analysis of the filtered samples will be conducted for the
monitoring well samples. All filtrations will use pogtive pressure through a 0.45 micron filter. Unfiltered (whole)
water samples will be placed in cold storage until project completion or until directed by the Corps.

Residential Wells

Unfiltered (whole water) samples will be collected for the residentid wells. The whole water samples will be anayzed
for the resdentid wdls.

Surface Water
Unfiltered samples will be collected and analyzed for the surface water Stes during each monitoring trip.
General

All filtered sample water will be filtered through a0.45 micron pore szefilter unit before filling the laboratory prepared
bottle. New filterswill be used for each sample.

If sample water istoo turbid to field filter and a protocol exception has been pre-approved by the Corps of Engineers, it
will be callected in anew unacidified container, put on ice, and immediately ddivered to the [aboratory for filtration and
acidification. Unacidified metas sample bottles will be filled completely.

Whether filtered or not, samples for metals analysiswill be collected in amanner that minimizes turbulence and aeration
and then acidified immediately as described above. Plagtic containers will be used for sample collection. The acid will
be produced/controlled within the gpplicable QA/QC program to ensure that it is pure enough (e.g., Ultrex or pure acid
diluted with triple digtilled water) with regards to metas to avoid a false postive anaytica result.

Non-Volatile Organics
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As defined here,"non-voldile organics' (meaning organic compounds that are not highly volaile) indude the following
sets of parameters: base-neutra/acid extractable organics, phthalate esters, polychlorinated biphenyls (PCB's), phenals,
polyaromatic hydrocarbons, chlorinated herbicides, organochlorinated pesticides and PCB's, and organophosphorus
pesticides. Sample containers used for non-voldile organics andysiswill not be rinsed in the field or dlowed to
overflow excessvdy during sample collection. Containers will be filled completely.

4.4 Field Blanks, Replicate And Split Samples

Sample blanks, will be collected to detect background or method contamination. Replicate samples and split samples
will be collected to evduate variahility in andytica methods. QA/QC sampleswill be collected a sampling points
suspected to have rdatively higher levels of contamination to provide meaningful information duplicate sample
evduation. All QA/QC sampleswill be collected in the same type of container as the corresponding primary samples.
All QA/QC samples will be assgned identification diases on the sample bottle labe and on the chain of custody sheet to
avoid aerting laboratories that the sample isablank or replicate sample. The true identity of the QA/QC sampleswiill
be recorded in the fidld sampling log.

The collection schedule for QA/QC samples will be asfollows

1. onefidd methods (equipment) blank every other sampling trip
2. at least onereplicate set for every ten sets of samples collected
3. a least one surrogate spike for each ten sets of samples collected

For each type of QA/QC sample, containers will be prepared and submitted for the following anadyses:

1. field methods (equipment) blank: trace metals, non-volatile organics
2. replicates. dl andytica parameters
3. surrogate spikes: dl andyticd parameters

Fied Blank Samples

Field equipment/methods blanks will be collected in the field for trace metals and non-volatile organics. Sample
containers used for each blank will be the same as for the actua anadlysis of sample water for these parameter groups.
All containers shal be pre-cleaned within the laboratory's QA/QC program in the same manner as primary sample
bottles. The sample blank containers will befilled in thefield. Laboratory controlled, organic free water will be used to
fill dl organic blank samples. Trace metds blankswill befilled with |aboratory prepared, triply distilled water. The
same preservatives will be added to both the methods blank and the primary samples. An effort should be made to
have the blank sample water contact al the interfaces and preservatives that the sample water will contact.

Field Replicate Samples

Feld replicate samples of actua ground water will be collected and analyzed for the same parameters as the primary
samples are andyzed for. Replicate samples will be collected for 10% of the primary samples collected. Replicate
samples will be collected by sequentidly filling dl containers as close together in time as practical with a sampling stream
that is as steady and continuous as practica. The sequence number (first, second, etc.) and timefilled will be listed in
the field notebook. The time that each individua container was filled will be listed on the container and on the Sample
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Identification - fidld chain of Custody Record in the same manner as primary samples. One field replicate sample set
will be collected for every ten primary sampling sets.

Field Split Samples

Field split samples of actud ground water will be collected and andyzed for the same parameters the primary samples
are andyzed for. Split sampleswill be collected for approximately 10% of the primary samples by filling the subsample
containers from a sngle homogeneous sample water a the sametime. Field split samples will be delivered to a
laboratory specified by the Corps.

5.0 DOCUMENTATION OF SAMPLING EVENT

This sampling protocol indudes the use of the attaiched forms; they are designed for documentation of field activities
and collection of field data. They dso provide a meansto verify whether or not this protocol was followed during a
number of key stepsin the ground water sampling event. To fully implement the protocol verification facility of these
forms, dl entries on both sdes of the forms will be completed before leaving the sampling point. Thisindudesfilling in
al blanks and cirdling or checking dl choices, eg., "yes' or "no" choices on the following forms

1. Water-level Data Form

2. Wdl Purging/FHeld Water Quaity Measurements Form

3. Ground Water Sampling Information Form

4. Sampleldentification - Field Chain of Custody Record (SI-FCCR)

Thefollowing exceptions are dlowed on dl forms:

Columns with blank headings don't require an entry.

Ditto marks or continuation arrows may be used in any column to indicate "same as above'; N/A or ahorizontd line
may be used to indicate "not applicable.”

"Comment” fields may befilled in with a horizonta line to imply that nothing thet could impact data or the vdidity of
data was observed.

The Project Name/# and Organization performing the work can be entered in advance.

The IGWI S fidds "Fadlity ID" and Station ID" can befilled out after leaving the sampling point.

Other exceptions indude the following:
Forms 1,2, and 4: only rows needed to document required tests, measurements, cdlibration, etc., will be filled.
Form 2: Only include field water quality parameters called for in the sampling protocol
Form 4 (SI-FCCR): the entire header block (upper one-sixth of the form) may befilled
out in advance except for the "hazardous materids expected” field.
5.1 Sample ldentification

The attached Sample Identification - Field Chain of Custody Record (SI-FCCR) or asmilar form will be completed as
described above in Section 5.0, "Documentation of Sampling Event”. All primary and QA/QC samples collected at a
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given sampling point over adiscrete interva of time will be assgned the same sample event ID #. This number is used
to link that set of containers together and associate them with al of the information contained on the SIF.

The SI-FCCR will be a least atwo-part (carbonless copy) form. When samples are transferred to an andytica
laboratory, the laboratory will receive only the laboratory part(s) of the form. Information from the "Sampling Point”,
"Location”, "Feld Sample Evert ID #', "Sample Type' and "Time" columns does not transfer to the laboratory part(s)
of the form and, therefore, will not be disclosed to the [aboratory.

Each Sample [dentification - Field Chain of Custody Record (SI-FCCR) will contain a unique record number printed in
the upper margin on theright sde of the form. The container's row # appended to the record # on the form uniquely
identifies each sample container (unique container ID #). In the case of a multi-container set, such as a set of three
associated VOC vids- the st isuniqudly identified.

Each sample container will be labeed with the following information using awaterproof marker on firmly affixed,
water-resstant labels:

unique container ID #

sample collection Date

sample collection Time

initials of person collecting sample

analyses required on pre-printed |abel

preservation method specified on pre-printed label when preserved at |ab
sampling organization name on a pre-printed label

Container informationwill be entered at the sampling point a the time of sample collection with the following exceptions.
For containers receiving preservatives in advance, "anayses required” and "preservation method” will be entered onto
labels by laboratory staff. For containers receiving preservatives in the field, "preservation method" will be entered at
the timeindividud containers arefilled.

5.2 Chain Of Custody

A chan-of-custody record (SI-FCCR) will be initiated in the field a the time of sampling; a copy will accompany each
set of samples (cooler) shipped to any laboratory.

Each time respongbility for custody of the samples changes, the new and previous custodians will sgn the record and
denote the date and time. A copy of the signed record will be made by the receiving laboratory. The find signed
SI-FCCR will be submitted with andyticd results in the Sampling and Andyss Report.

Field Chain of Custody Documentation

All sgnatures related to sample custody will be made inink on the SI-FCCR in atimdy fashion. One or more
signatures will be entered to identify the person or persons who are collecting the samples. Each time the custody of a
sample or group of samplesistransferred, a Sgnature, date and time will be entered to document the transfer. The
sgnatures, date and timewill be entered at the time of trangfer; the row # will be used to define which bottles were
transferred. A sample will be considered to be in custodly if it isin any one of the following Sates:
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in actual physica possesson

inview, after being in physca possesson

in physica possession and locked up so that no one can tamper with it
in asecured areg, restricted to authorized personnel

ElE R o

A secured area such as alocked storage shed or locked vehicle specified in the "comments' column, may be used for
temporary storage. \When using such an area, the time, date, and location of the secured areawill be recorded in the
"relinquished by" space. The time a which an individua regains custody will then be recorded in the "recaived by
space.

Chain of Custody During Shipping and Transfer of Samples

When samples are shipped, the person sedling the shipping container will enter the time, date and their Sgnature on the
SI-FCCR. The laboratory part of the SI-FCCR will be enclosed in the container; the top page (first part) will be
retained for the project manager'sfile. A post office receipt, bill of lading, or smilar document from the shipper will be
retained as part of the permanent chain-of- custody documentation.

One or more custody sedls will be affixed over the opening of the shipping container in amanner that precludes opening
the container without bresking the seal(s). The laboratory will be ingtructed to note whether or not the container seal(s)
areintact and 9gn in the gppropriate blank on the SI-FCCR at the time of receipt. They will also be instructed to keep
acopy and return the origina form to the Corp of Engineers with the andysis results.

5.3 Field Sampling Log

A dally fidd log of sampling activitieswill be kept by the leader of the field sampling crew. This record or log will
supplement information entered on the SIF. At aminimum, the log will contain arecord of the following items

ligt of field personnd present
field conditions as described below in Section 5.5, "Field Conditions'
asummary of how samples were transferred/transported to |aboratories
description of exceptions to this protocol including specification of which samples may have been impacted by
exception(s) (see below)
For each well sampled:
-the unigue SI-FCCR # used to identify samples
-wdl name and Minnesota unique well number
-date and time that sampling began and ended
-ligt of primary and QA/QC samples sent to each laboratory
-any dias cross-reference ligt for QA/QC samples

5.4 Exceptions To Sampling Protocol
This protocol defines the procedures to be, followed during this sampling event. Exceptionsto this protocol will be

noted on the SIF and detailed in the Field Sampling Log (see above). The section titled "Exceptions to Protocal” in the
Sampling and Andysis Report will include the following detalls for each exception:

18



the reason for the exception

the identification of dl samples and individud parameters that may have been impacted either in terms of the
quantitetive or legd integrity of their reported vaues

the sgnificance of the potentid impacts to the integrity of each parameter for each sample

If there has been any potentidly sgnificant impact on sample integrity, then the potentia impact for each parameter for
each sample affected will be footnoted whenever the results are reported or referred to in the Sampling and Analysis
Report.

5.5 Fidd Conditions

Feld conditions during the sampling event will be recorded on the SIF (usng the "comment” fidd on thereverse Sde, if
necessary). The Sampling and Andysis Report will include a statement regarding the likelihood that any unusud fied
conditions had a sgnificant impact on the integrity of results. Feld conditions reported will include but not be limited to
the fallowing:

ar temperature

wind speed

preci pitation/moisture
ambient odors
arborne dust

6.0 SAMPLE PRESERVATION, HANDLING AND TRANSPORT

This section describes procedures that will be followed between the time samples are collected and the time they are
either shipped or delivered to an andytica [aboratory.

6.1 Sample Preservation

Sampleswill be preserved as shown in Table 3. All Chemica preservatives, added to containersin the [aboratory or
field will be produced and controlled within the laboratory's QA/QC program. Field supplies of preservatives and
sample containers with pre-dosed preservatives will be discarded and replaced with fresh preservatives no later than 14
days after receipt from the [aboratory.

All samples will be thermdly preserved in the fidd immediately after sample collection by placing the samplesin an
insulated ice chest containing uncontaminated Blue Ice. (Regular ice may be used if blueiceisunavailable. If so,
particular care will be taken to assure that paper work and sample labels are not damaged by water. Theregular ice
will be placed indgde uncontaminated leak-proof plastic containers and the chain of custody record will be placed insde
aZip Lock bag.) Theice chest temperature will be checked by measuring the temperature of the water within the
temperature blank container and recorded just before transporting samples and upon receipt at the laboratory, to verify
whether or not samples are kept refrigerated at approximately 4 degrees C.

6.2 SampleHandling And Transport
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All ice chests shipped will be accompanied by an SI-FCCR form and contain a complete address and return address
both ingde and out. The sampleswill be kept at approximately 4 degrees C during transport to laboratories. Before
trangporting samples, field personnd will perform the following tasks:

1. Veify that |aboratory personnd will be present to recelve samples when they arrive.

2. Verify that laboratory personnel understand chain of custody and sample storage/preservation requirements.
3. Check labeling and documentation to ensure sample identity will be clear to |aboratory

personnel.

4. Hand deliver or ship samplesin amanner that ensures samples will remain cool (about 4 degrees Cesus) until
received by laboratory personndl.

5. Maintain the chain-of-custody according to procedures described above.
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TABLE 1-WATER ANALYSIS

WATER QUALITY TESTING AND REPORTING PROTOCOL

TESTING TESTING APPROX.
PARAMETER METHOD CITATION METHOD OR NUMBER OF
PROJECT PQL* SAMPLES
Membrane
. filtration (MF)
Fecal Coliform SM Method APHA 1995 8l
9222
. EPA 310.1 or
Alkalinity 3102 10 mg/l as CaCO; 117
EPA 130.1 or
Hardness 130.2 10 mg/l as CaCO; 117
Nitrate+Nitrite EPA 353.1 or
Nitrogen 3533 EPA 1983 0.1 mg/l 117
Nitrite Nitrogen EPA 354.1 EPA 1983 0.1 mg/l 117
Nitrate Nitrogen CALC. 1 ugl/l 117
Arsenic EPA 206.2 EPA 1986 0.1 ug/l 117
Cadmium EPA 213.2 EPA 1986 1 ugl/l 117
Chromium EPA 218.2 EPA 1986 1 ug/l 117
Copper EPA 220.2 EPA 1986 1 ug/l 117
Lead EPA 239.2 EPA 1986 1 ug/l 117
Nickel EPA 249.2 EPA 1986 1 ugl/l 117
Zinc EPA 289.2 EPA 1986 1 ug/l 117
Iron EPA 236.2 1 ugl/l 117
Manganese EPA 243.2 1 ugl/l 117
PCB’s and
CHLORINATED
PESTICIDES**
Total PCB'’s
(Arochlors 1016, SW-846
1221, 1232, 1242, 3520/8080 EPA 1986 2 ug/ 12
1248, 1254, 1260)
. SW-846
Aldrin 3520/8080 EPA 1986 0.04 ugl/l 12
SW-846
Alpha BHC 3520/8080 EPA 1986 0.03 ugl/l 12
SW-846
Beta BHC 3520/3080 EPA 1986 0.06 ug/I 12
SW-846
Delta BHC 3520/3080 EPA 1986 0.09 ug/I 12
Gamma BHC SW-846
(Lindane) 3520/3080 EPA 1986 0.04 ug/I 12
SW-846
Heptachlor 3520/8080 EPA 1986 0.03 ugl/l 12
. SW-846
Heptachlor Epoxide 3520/8080 EPA 1986 0.83 ugl/l 12
SW-846
4,4 DDD 3520/8080 EPA 1986 0.11 ugl/l 12
SW-846
4,4 DDE 3520/8080 EPA 1986 0.04 ugl/l 12
SW-846
4,4 DDT 3520/8080 EPA 1986 0.12 ugl/l 12
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S SW-846
Dieldrin 3520/8080 EPA 1986 0.02 ug/I 12
. SW-846
Endrin 3520/8080 EPA 1986 0.06 ug/I 12
SW-846
Chlordane 3520/8080 EPA 1986 0.14 ugl/l 12
SW-846
Methoxychlor 3520/8080 EPA 1986 0.5 ug/l 12
SW-846
Endosulfan | 3520/8080 EPA 1986 0.14 ugl/l 12
SW-846
Endosulfan Il 3520/3080 EPA 1986 0.04 ug/l 12
SW-846
Endosulfan sulfate 3520/8080 EPA 1986 0.66 ug/I 12
. SW-846
Endrin Aldehyde 3520/8080 EPA 1986 0.23 ug/Il 12
SW-846
Toxaphene 3520/8080 EPA 1986 2 ug/l 12
FIELD
MEASUREMENTS
PH EPA 150.1 EPA 1983 0.1 st. units Site dependent
Temperature EPA 170.1 EPA 1983 0.1deg.C Site dependent
Specific EPA 120.1 EPA 1983 1 us/cm Site dependent
Conductance
Dissolved Oxygen EPA 360.1 EPA 1983 0.1 mg/l Site dependent
Turbidity EPA 180.1 EPA 1983 1 ntu Site dependent
* Detection limits refer to final analyte concentrations, including back calculations, and do not refer to the basic
instrument detection limits. All detection limits are minimum acceptable levels.
** Florosil column cleanup, method 3620, followed by sulfur cleanup, method 3660, may be required to remove
interferences.

Table 2. Sampling Schedule
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Phase 1 Phase 3 (after

SCHEDULE Pre-Project Phase 2 (Time from onset of dredging in days) completion of
dredging-days)
PARAMETERS 1 | 2| 3 3 | 17 | 31 | 45 | 59 | 73 30 | 60 | 90
MONITORING WELLS (2)
Basic Parameters® X X X X X X X X X X X X
Nit., Alk., Hardness X X X X X X X X X X X X
Metals X X X X X X X X X X X X
Fecal Coliform
PCB's, Pesticides
STAINLESS STEEL WELL (1)
Basic Parameters’ X X X X X X X X X X X X
Nit., Alk., Hardness X X X X X X X X X X X X
Metals X X X X X X X X X X X X
Fecal Coliform X X X X X X X X X X X X
PCB'’s, Pesticides X X X X X X X X X X X X
RESIDENTIAL WELLS (11)
Basic Parameters® X X X
Nit., Alk., Hardness X X X
Metals X X X
Fecal Coliform X X X
PCB'’s, Pesticides
RESIDENTIAL WELLS (3)
Basic Parameters® X X X X X X X X X X X X
Nit., Alk., Hardness X X X X X X X X X X X X
Metals X X X X X X X X X X X X
Fecal Coliform X X X X X X X X X X X X
PCB's, Pesticides
RIVER AND CARRIAGE WATER
Basic Parameters® X X X X X X
Nit., Alk., Hardness X X X X X X
Metals X X X X X X
Fecal Coliform
PCB's, Pesticides

1 — Basic parameters are water temperature, specific conductance, pH, dissolved oxygen, and turbidity.
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Table 3: Sample Containers, Filling Method, Preservation and Holding Times

Table3
Sample Containers, Filling M ethods, Preservation, and Holding Time
PARAMETER BOTTLE FILL METHOD PRESERVATION HOLDING TIME
Volumeltype
. H,SO,/pH<2
Nitrate 250 ml P Leave head space L ab, 000l 28 days
Trace Metds HNO3/pH<2
(urfiltered) 500 ml P Leave head space L ab, 000l 6 months
Trace Metdls Flter HNOy/pH<2
(filtere) 500 ml P (0.45 micron) Lab Eool 6 months
No head space ’
Nont+volatile organics 7 days extraction
(pesticides & pcb's) 1L AG No head space Cool 40 days andyss

(1) PARAMETER NAMESGROUPS
Some of these parameter names{e.g., "trace metals'} actually represent a set of several or many individual analytes. Specific analytes
for each parameter/bottle type are listed in Table 1.

(2 BOTTLETYPE

L:liters; AG:. amber glassbottle fitted withTeflon lined cap

ml: milliliters; P. polyethylene;

(3) FILL METHOD

No head space - fill container completely; container will not be rinsed; overfilling will be minimized.

L eave head space - fill container about 90 to 95% full - do not allow preservative (if present) to be diluted by overfilling container.

Filter [0.45 micron] - filter in-line with positive pressure through afilter with 0.45 micron pore size.

(4 PRESERVATION

Coal - place container inside sealed Zip-L ock bag; place in cooler with sufficient ice to quickly bring temperature down to 4 degreesC
and hold at approximately 4 degreesC until received by laboratory personnel.

H,SO,/pH<2 - add a predetermined amount of high-purity H,SO,, to sample to bring the sample pH down to 2 or less.
HNO/pH<2 - add a predetermined amount of high-purity HNOs, to sample to bring the sample pH down to 2 or less.

Lab - preservative added to container in laboratory before going into the field.
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Figure 1. Map of approximate locations of
residential and monitoring wells

D 2 - Residential [preduring and post project]

_& 11 - Re=sidential ([pre-project anly)
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SAMPLE IDENTIFICATION - FIELD CHAIN OF CUSTODY RECORD # Sheet ____ of

Project Name/# Sample Colleclion Date: .~ .~ Repor to;
Month 1] o
Gen. Location Cily: Counly; Crganization: Tel#
; .Eaﬂ._.u.ju“".__ fr
Shipped by : teli Sample Medium; nzt composkn
; ; iy latoral
Shipped to: (Foabme) Hazardous Malerials Suspected (Y, M)
Sampling Location Field Sample| 3ampie Time Sample Filtration Preservation Analyses Required
Point Event ID# | JYP® Containers| (e e LM 5K2C207 O NPT
= 2, HNCE _f...p_!.__ MF = o b leiration - angiyze 16l sampla -
Pamay, Pagicls, IMWOH 7 Ol ﬂsn_.._w._ LF = filor In b - dissolved phate oy M
g (Do i by g[St s s | e gy | M e e
.n?ﬁ.«i [T sty Mams| gy [Fask B | ke mas fRedl| Volume # Time Pora Size Tima Wil
o i EiEeda Fracsan___ Faiameiena ymishod
| { 1
2 2
3 ! g
4 . s
5 _ d
& | B
T | T
a ] 2
g _ g
10 m 10
i | 1
2 “ 12

Sampling Parsonnel rame and organization)

Row/! 1D#(s) Relinguished by (signature in ink) Received by (sigaatue in ink) Date Time _ Comments _

m Shipping Method/Carrier Shipping Raceipt attached (¥, M) Comments z —
M\Wn:m__: of Cuslody maintained through 1) sealing for shipment or 2) delivery to fab: (Y, N} (signed) Date Time_______
w Cuslody Seals intact at lab? (Y, N, N/A) Sample Temp.__ " C. Verified for lab by (signed) Data Time

me Sampla Destruction Authorized by Deastroyad by Date _M__uzq_:nu.m_._."_w._;w.ﬁ

MNele: the lickd sample conliner |dentlication 8 & delined by appending the ppprogriote sow § 1o the chain of cistody record # an 1his lem Wse Bhg Aom@edng caverdion o label (idanlity] all cootairerns
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WELL PURGING - FIELD WATER QUALITY MEASUREMENTS FORM* sg 102 seat o

Project Name/d

Location (SiaFacility Name)

(PN Uinieyue Wll #)

Dale

Field Personnel

Sampling Point jcormmon nanme)

Facility 1D flor iGWIS data eniny oriy)
Station |D (for IGWIS dala entry only)

" Sida P af thic Inrm o enrdsine panes e cennninn. dremaniaHan

el

Sampling Organization Purging Devies (iype of pump, bailer, etc)”
Submersible pump with direct line to Flow Cell used lor all measurements? (Y, N)© Pump Inlake or Bailer sel al (h. below MFP} |
Curnulative Comments
E P late lime enter "siaba
_”u..—..r‘_-‘ mu-.:mﬂ —L.m._“m .{_nu_-._j._..m Water ._Uﬂ_-h_ut_ m_g.":ﬂﬂ_ mﬂvﬂ_wm.___ﬁ : ﬂﬂwﬁﬁ_._mg_.mﬁ%“"
Time | bolow MP |mey e | FUrged Volumes Temp. | Conductivity |Conduciance Eh DO |Turbidity | descibe sampls appearance, odor)
Purged (*C) | (uMhosfers) | (uMhosiern) | pH () | (mad) | (NTU)
24 bows {fL) Ty b H
H i { LA ) IR, sl s o
I T R R e A e e L e A R I e i T R T T o e T e T, O T T o e A P Tl PR s I S T D N e LD B e iy
Date g m
Time (24 hour clock) ¢
CALIBRATION ! o
Calitvation: Summary lor 2 pt| k= Buffars Type
Gomments® e ﬁ ) [P
N e T e i R o ey ey e e e b e N R L S S S SRS T S LR IR 0 e L W o NI e S AT s i A o e A B vy Y O Y TR YN AT e e oy 4
= 1 -
jeld Measuremants prolocol followed with no exceptions (Y, N) Form completed by Date w.:amﬂnuma_.___*m.in%mm
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WELL PURGING - FIELD WATER QUALITY MEASUREMENTS FORM

28

(Reverse Side) Sido 20f2; Shoel ol
Location (SheFaciity Name) Sampling Point {carmmen rasmse)
Projecl Mame/#
Electrical Specific
CALIBRATION| Temp. Conductivity | Conductance Eh Do Turbidity GLIDANCE
("C) | (uMhosfom) | (uMhos/cm) pH () (ma) (NTU) AEMARKS Comments
DATE
TIME (24 hour clock)
g, tandard KOL sohition, Zobals
TYPE OF CALIBRATION in aivkeatar glc
|LIST 18T STANDARD R Btk = 1000 o
INSTRUMENT READING| aclal reading irom nstrumant
diffgnenga balvwasan calbmbed
ALIBRATED TO +/-7 instranonl displey and slandand
ag.. ropesl chlbralion with 2nd
LIST 2MD STANDARD butor o by slbbrras mathod
INSTRUMENT READING]
|CALIBRATED TO /-7
_gnﬁﬂqﬁz_ug 4. ool constant,
_EEEEG Eriel YES of ND
m Did palbralion mest criloria n hy
SATISFIES _uID.—DUD._nH_. g prolocod 7 0¥ or M)
ﬁu}:m_n-}.__u_% m..{ Emraataio o Initials
INSTRUMENT ID# aéeigd ¥ o othar D K
LOCATION speuiy haid®, Tab”, ollice’. sle
Waell Purging Equipmant {more details):
List‘Describe Fiald Instruments:
Discussion of Protocol Exceptions:
Other Comments:
Form GG 830
Form completed by Date Flpubuasd 1105




GROUND WATER SAMPLING INFORMATION FORM* sdiciaz

General Infermation
Location [SieiFacility Marme) Sampling Paint {commen nama)
Project Mama/ls Type (mon. wall, spring, st}
Field Personnel Figid Sample (Event) ID#*
Sampling Organization Facitity 1D (far iGWIS data eniry)
Weaather 17 Stafion | (for 1IGWIS data entry)

Sampling Station (Well) Details

Fead fram Mt 1o nght lop — aottam

Well Depth (. below MP) —— (Casing Diameter (irches) ——. Open Interval deoth below G5 2 >
5 ™1 h)
Static Depth to Water (balo MP) Static OTW (. below G5} - Date Time
LI TR
Water Column Length (L) i) Cne WG VYolumes (cu. f.) One WC Volume (galks)

Condition: Securely Locked? _ Yor N Station (Well) Damaged? __Yor M Surface Contaminationivisiiey? Y ar N

Purging
Fead from ket 10 nght [ g
FID/FID Reading @ Wellhead® Concentration pem  Background Cong.
Free Procuct groe tnarLarorary”  Detected/Sampled?, YorM [Yor N Appearance
Well Purging Equipment Pump, bailsr? Type’
Purging Date/Time Start : Finisn &
Pump/Bailer Intaks Set at Feat below MP Avg, Purge Rate gpm
Amt. Purged belore Sampling Gals./WC Volumes ' Purge Protocal of __ WCV's mat? Yor N

Field Water-Quality Measurements and Observations

Date/Time Measuremants Began I Purge Rate for Measuremends (gpm)
Submersible Pump with direct line to Flow Cell used for all Field Water Quality Measurements? M ar M
All Field Measurement Insiruments Calibrated accarding to Protocol? Yol

Al Fiald Water Quality Parameters Stabilized according to Protocol Crilera just before filling sample containers?___ Y ar N
The Measurements below Peprasent: (1) stabilization, (2) sample water collected, (2) both 1 and 2, (4) other®

Sample Appearance: = Odorn,
E' Field Measurement Yalue Time (24 hour) Comments”
'l Temperature °C
Electrical Conductivity ubdhosicm = meter reading x maonitude x k
Specific Conductance ubdhosicm EC comected o 38° O
pH Standard Unis
Dissolved Cxygen mgl
Eh iy
Turbidity WTU

 Sample Collection
Sampling Device(type of pumpibailar” Sample Mediumiiwe sster, LusPL s
Permanantly Installed Pump? _Yor N Dedcated Equipment? Y Or N Used Same Equip. forPurge?____Y of N
Pump Inaka/Bailer Sat at (r. bekow MP) Interval Samples Represent (&, balow GS) lem= [ Songm =
Date/Time Sampling Began . Date/Time Sampling Finished
Depth to Water (f. batzw MP) ~  Depth 1o Water ot l;mI:lw WF

QC Samples Collected? Yor M (see reverse®) Sample Withdrawal Rate
All Field Protocals were followed with no exceptions (Y, M); Enter Protocal Codes* 1.

Remarks (1)7 (include protecol exceptions)

Farm Completed by £ SN n 4 Date Form GWS 28
Pavedc 1-12:95

#
= Segn 2 ol Fug fomn corgans deinsons of apbvaions, Bkl Gates addBaral S0 r Sy S epton, DG T R R N ST toTenanE

29



GAOUND WATER SAMPLING INFORMATION FORM* G of

{Revarse sida) Side 2 of 2
ABEREVIATIONS
ft. faat ne Measuring Paint G5 Ground Surfasa
oW Dapth to Water we Water Calurmn ou. ft.  cubic Taet
Y ¥ee [chrela if appropriate) M Mo feircle if appropriatel gale gaflans
PID Phata lanization detactar FiD Flamm [orization dateator pem parts par milion
gom gallons per minute Amt, amaunt k cell constant
EC Electrical Conductivity LMAPL  light noreaquaus phase liquid (loateri ONAPL  dense non-aqueus phass liquid (sinker

GENERAL INFORMATION

The “Field Sample |Event) ID#" should be constructed fram the date and time that the firet sample centainar of a purpoasfully associatsd sat of
gampla containers is filled. This sat of sanples would normally be collected very closely together in time and includa containars for a numbar of
analytical parametars and 0C samples. 0F samples are narmally sssigned tarmporary aliases {ees balow) For sxample, if the firet of 3 et of
containers is filad ar 1:30 PM on Decamber 19, 1932, the Field Samgls Event [D# for all containers in the set should be 9271271971330,

WELL INFORMATION

Tha watar eolurnn langth (L1 ie calculatad by subtracting the depth to water [DTW! fram the wall depth. L = well depth - DTW. However, bath
of these distances must be refersnced to the esme datum: either from the measuring psint [MP) ar fram ground surfacs (G5). This farm was
designed with the assumption that both the wall depth and etatic water lovel vaiues are raferancad 1o tha MP,

Far cameeniance, 8 blank was includad to alsa enter depth to water below G5 in case the well depth referanced to the MP is unknawn or cannot
he measursd dirctly, In addition, this walus will indizate whera the stade water lavel ie ralative fo the open (screenad) intervel which is
rofarsnced 1o GE. For the saleulation of L in this case, the “stick up”, the distance from the MP o G5, needs to be looked up or measured in
thi fiald. If tha MP is above G5, then the stick up |& & peeitive number for this cafculation, Erter the stick up distance hera ft. {to the
noarast 9.1 .0, DTW (frem G5 = OTW (from MP] - stick up; L = well dapth {from GS5) - DTW [from G5).

Orwe water colemn voluma = mril. The units conversion from cubic fest to gellons is as fallows: ar? [ft.7] L (ft.] [7.42 gallonsM3l. ¢ = wall
eadius jm_teat {sinoe well specifications are normally givean as diametsr in inches, the dismater must be converted froen inches o Teet and then
divided By ane-half to yiaid r, in feat). Examples of well dismeter/galiona per fr. of WE: 1°/0.041 gals; 2°/0.163; 47/0.653; 87/1.47, 8%/2.51,

Measure the cenosntration of organic vapars inside the well immediately after remeving the wellhead cap. On the front side af this form, circle
whisther & PID ar a FID was used, then snter wallhaad and ambient baskground readinge. Hare specify the calibration gas - lamp
waltage make & madel £ of the ingtrument here i fres product was detected, describe appearance,
thicknass, ato. [froe product somplas collagted? { Y . N}t -
Supplemental deseription af purging squipmant; -

FIELD WATER QUALITY MEASUREMENTS AND OBSERVATIONS
If a How call was not ussd, desoribe how measurements ware taken (nole whether of nol measursments were taken down holel:

Orther Commante and Dbearvationeg

SAMPLE COLLECTION
Sarmpling equipment detalle (Migr., Moded#, tuking, stk -

Quality Control Samples

Fiztional sampling point nameis) and fisld sampls swvent ID#{s] (aliases] can be used for OC samples on sample labals and chain of custody
shests 1o distinguish tham from primary samgles without tpping off leboratories, List alisses here to document their association with primary
samgds identifisrs on front side of sheet. Namalsl/D#(s) .
Indicate total # of OC samples callastad: Replicatss Splits Trip blanks ____ Field amblent alr blanke ____ Field matheds blanks .

Protocol coden: 1.

Indicate the type of sampling protocol followed by seiecting from codes (A-Fl below and entering it on tha front of this form. Specify the nama
of the agency and the name of the ageney program that approved the pratogel, |f none, write "Aane.”

A} A alightly modified agancy pregrem standard sampling protosol, approved as a site-specific protecal

Bl An unmodified or shghtly modified agenoy program standard sampling protoesl, appreved ag a non site-specific protasal

€} A non site-specific pratocel approved by an agency

D} A detaifad but non agancy-sppraved, sitg-specific sampling protogel with adequats CA/QC proceduras was followed;

Ej A detailed but non agency-approved sampling protocod without adequate QAJCGC procedures was followed;

FI None of the above protocol conditions were known to be mat (sommant): :

Protocol codes: 2

Al Sampling cbeearved by [agancy) to maet all field pretocols axcept as nated balew: (agancy signatura) H
E) Sampling obeerved by “neutral” obeerver [Eignature) approvad by \agency) Lo maat
all fiold protocols axcapt se natad balow: L

C) Melthar & or 8 applise {comment):

PROTOCOL EXCEPTIONS
Listidiscuss protocol sxceptions for :lrrq;ll'rng-rnln[nﬂ figld workjsmses sddivenal sFess if i

OTHER REMARKS |2

Form GWS #4R
* Ot Forma normly uess 13 IUESRT e fen inchuds GVWS #T Ter Puiging & WO Messiiemants, GIWS 13 for Samols [QUCkain of Custesy, G5SR4 for Wiatsr Leves. Revisad 03-07-34
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