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photo 1

Wells W97-19A and W97-19B in background. Facing SW.

photo 2

Wells W97-19A and W97-19B. Facing SW.
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photo 3

photo 4

Well W98-20A. Facing W.

Wells W85-7A and W85-7B

Facing N.
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Wells W98-21A and W98-21B. Facing W.
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Wells W85-6A and W85-6B. Facing SW.

l S SOLUTIONS

Photolog

Photolog

A-3

04-0030 Photolog.ai




photo 8

Well B85-4. Facing W.

Wells W97-18A and W97-18 B. Facing E.
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photo 9

photo 10

Well B87-8. Facing E.

Wells W92-16A and W92-16B. Facing S.
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photo 11 Well W85-2B. Facing NW.

photo 12

Wells W99-R5A & R5B.
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photo 13

photo 14

Wells W85 -3A & 3B looking south.
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photo 15

Well B85-3 looking south. Well in foreground with cover removed.
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APPENDIX B

STANDARD OPERATING PROCEDURES

RFW-R10-009 Standard Operating Procedure for Low-flow Groundwater
Sampling
24618-00 Operating Procedure for Hexavalent Chromium in Soil and

Water Test Kit

DR/2400 Method 8023 Operating Procedure for Hexavalent Chromium in Water
Test Kit #12710
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1.0  Scope and Applicability

The purpose of this standard operating procedure (SOP) is to describe the procedures for Weston
Solutions, Inc. (Weston), Region X personnel will use for collecting groundwater samples using the
low-flow (low stress) method. The purpose for the collection and analysis of groundwater samples
by personnel will be detailed in site-specific Sampling and Quality Assurance Plans (SQAPS) and
may include determining if concentrations of hazardous substances in groundwater exceed
established action levels, confirming or identifying hazardous substances that may have impacted the
environment, or determining if the concentrations of hazardous substances may present a risk to
public health, welfare, or the environment.

2.0  Summary of Method

Groundwater samples collected by the low-flow method are indicative of mobile organic and
inorganic substances (total and dissolved) at ambient flow conditions. This SOP emphasizes the need
to minimize stress via low water-level draw downs, and low pumping rates (usually less than 0.5
liter/minute) in order to collect samples with minimal alterations to water chemistry. Drawdown
within the well should also be kept to a minimal level (0.3 feet). This SOP is aimed at collecting
samples from monitoring wells having a screen or open interval length of 10 feet or less by utilizing a
submersible, inertial-lift, or peristaltic pump. However, this procedure is flexible and can be used in
a variety of well construction and groundwater yield situations. Other groundwater sampling
methods are presented in SOP No. RFW/R10-002, Standard Operating Procedure for Groundwater
and Drinking Water Sampling. Groundwater sampling guidelines presented in EPA’s publication
Ground-Water Sampling Guidelines for Superfund and RCRA Project Managers should also be
considered to assure quality samples are collected.

Samples thus obtained using the low-flow sampling procedure are suitable for analyses of
groundwater contaminants [volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), pesticides/polychlorinated biphenyls (pest/PCBs), metals, cyanide, and other inorganics],
or other naturally occurring analytes. This procedure does not address the collection of samples from
wells containing light or dense non-aqueous phase liquids (LNAPLs and/or DNAPLS).

3.0 Acronym List

cc - Cubic centimeters

CLP - Contract Laboratory Program
cocC - Chain-of-custody

°C - Degrees Celsius

DAS - Delivery of Analytical Services
DNAPL - Dense non-aqueous phase liquids
DO - Dissolved oxygen

DOT - Department of Transportation
Dup - Duplicate

EPA - U.S. Environmental Protection Agency
ft - Feet

FID - Flame ionization detector

GPS - Global Positioning System

U:\PROJECTS\FHC\FIELD SAMPLING PLAN\FHC LOW FLOW SOP.DOC



HASP - Health and Safety Plan

HCI - Hydrochloric Acid

HNO; - Nitric Acid

IATA - International Air Transport Association
LNAPL - Light non-aqueous phase liquids

ml - Milliliter

MS/MSD - Matrix Spike/Matrix Spike Duplicate
NaOH - Sodium Hydroxide

NTU - Nephelometric Turbidity Unit

ORP - Oxidation reduction potential

OSHA - Occupational Safety and Health Administration
Pest/PCB - Pesticide/Polychlorinated Biphenyl
PE - Performance evaluation

PID - Photoionization detector

PPE - Personal Protective Equipment

ppm - Parts per million

PRP - Potentially Responsible Party
QA/QC - Quality Assurance/Quality Control
RFP - Request for Proposal

SDG - Sample Delivery Group

SOP - Standard Operating Procedure

SQAP - Sampling and Quality Assurance Plan
SVOC - Semivolatile Organic Compound
TDD - Technical Direction Document

TWP - Task Work Plan

pum - Micrometers

VvVOC - Volatile Organic Compound

Weston - Weston Solutions, Inc.

YSI Meter

Multi-Parameter Flow-Through Monitoring System Meter
4.0  Health and Safety Warnings

Personnel performing work on hazardous waste sites will follow Occupational Safety and Health
(OSHA), U.S. Environmental Protection Agency (EPA), and project-specific health and safety
procedures and protocols. Personnel conducting on-site low-flow groundwater sampling activities
will also be performing tasks in accordance with EPA-approved site-specific SQAPs and Operating
Practices.

In order to ensure the safety of personnel during sampling activities, the buddy system, periodic air
monitoring (if deemed necessary in the site-specific HASP), and caution will be used throughout field
activities. To minimize risks due to chemical exposure, dermal and respiratory protection may be
required if air monitoring equipment (as per the site-specific HASP) indicates that the environment is
unsafe. Field activities will follow the site health and safety plan (HASP), which further addresses
the safety considerations of the property. Hazards identified in or around the site may include
physical hazards (slips, trips, and falls). Additional potential hazards exist in association with the use
of electrical generators; therefore, personnel will follow industry standards and protocols for all
activities involving electrical devices.
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5.0 Interferences

The primary goal of low-flow groundwater sampling is to obtain a representative sample of the
groundwater at ambient flow conditions. Field personnel can compromise analysis in two primary
ways: collecting a non-representative sample or cross-contamination of the sample.

When collecting groundwater samples using the low-flow method, stabilization of indicator field
parameters is used to indicate that conditions are suitable for sampling to begin. A non-representative
sample can result from the collection of a sample prior to the stabilization of indicator field
parameters. Cross-contamination of the sample can be eliminated or minimized through the use of
dedicated sampling equipment. If this is not possible or practical, then decontamination of sampling
equipment is necessary.

6.0 Personnel Qualifications

Only qualified personnel will conduct low-flow groundwater sampling. Training of field members
will be provided to ensure that technical, operational, and quality requirements are understood. field
personnel are trained in-house to conduct low-flow groundwater sampling activities. Training
includes reviewing this SOP and other applicable SOPs and/or guidance documents, instrument
calibration training, health and safety training, and “hands-on” experience conducting groundwater
sampling activities with more experienced field personnel.

7.0  Apparatus and Materials

Equipment and materials used for collecting groundwater samples using the low-flow method
include, but are not limited to, the following:

Site-specific SQAP

SOP for Low-Flow Groundwater Sampling

Safety equipment specified in the site-specific HASP

Field map of the site

Monitoring well construction information (if available)

Field logbook

Field data sheets (for recording groundwater parameters)

Tape measure

Compass

Camera and film

Calculator

Stop watch

Barometer

Keys for well cap locks

Photoionization Detector (PID) or Flame lonization Detector (FID) (if
specified in the site-specific HASP)

YSI 6-Series Multi-Parameter Flow-Through Monitoring System Meter
(or similar instrument)

Calibration fluids for YSI Meter
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Turbidity meter

Calibration kit for turbidity meter

Water level indicator

Submersible pump (if applicable)
Inertial-lift pump (if applicable)
Peristaltic pump (if applicable)
Generator

Extension cords

Polyethylene tubing

Tygon tubing

Peristaltic tubing

In line filters

Graduated cylinder (1 to 2 liters preferably)
Plastic beakers (1 liter)

Three way valves

5-Gallon buckets

Decontamination fluids (supplies)/equipment (pump sprayers, brushes, etc.)
Plastic sheeting

Plastic tubs

Sample containers

pH paper

Chain-of-custody (COC) forms and seals
Sealable plastic bags

Labels

Trash bags

Coolers and ice

Vermiculite

Tape (duct, packing, and strapping)

7.1  Sample Pump Selection

Submersible, inertial-lift, or peristaltic pumps with adjustable rate controls are applicable for
low-flow sampling from groundwater monitoring wells. An exception is that peristaltic pumps
may not be used for VOCs sampling due to possible volatiles loss due to the vacuum applied to
lift the sample. Project-specific information (i.e.; data quality objectives, well construction,
sampling constraints) will be evaluated during sample pump selection. Submersible pump
types include pneumatic bladder or piston pumps and electric centrifugal pumps. Depending
on equipment, submersible pumps are suitable for pumping at depths exceeding 200 feet.
Inertial-lift pumps may be practically used to depths of 50 feet or more. The use of peristaltic
pumps is generally limited to shallow depths (< 25 feet). Due to the small inside diameter, a
peristaltic or small-diameter (typically ¥z-inch 1.D.) inertial-lift pump may be appropriate for
use to sample groundwater from shallow push-probes or from small-diameter wells installed
using a push-probe.

Non-dedicated submersible pump equipment (pump, sample tubing, air supply line or
electrical cable) must be decontaminated carefully between sample locations to avoid cross
contamination. The sample tubing typically used for submersible, peristaltic, and inertial-lift
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8.0

pumps can be cost-effectively discarded between sample locations and does not require
decontamination. Additional information on pumps is included in SOP No. RFW/R10-002.

Power supply requirements also need to be evaluated during sampling pump selection.
Submersible pump operation typically requires a generator or air supply (compressed air tank
or electric compressor) as a power source. Inertial-lift pumps can be operated manually or
with an electric actuator (also requiring a generator). Peristaltic pumps generally operate using
a 12-volt battery.

7.21 Reagents
Reagents used for the preservation of groundwater samples may include hydrochloric acid,
nitric acid, and sodium hydroxide. Sampling preservation methods are further discussed in

Section 10.0, Sample Containers, Preservation, Handling, and Storage.

Method Calibration

The following instructions are specific for use of the YSI 6-Series Multi-Parameter Flow-Through
Monitoring System Meter (YSI Meter). Equivalent multi-parameter flow through systems are
acceptable for use.

8.1 YSI Meter Set up

Remove the YSI Meter (sonde, flow-through cell, storage cup, hand-held field display, and
stand) from the carrying case. Check all probes on the sonde to make sure they are intact.
Check to ensure that the clear membrane covering the dissolved oxygen (DO) probe is not
damaged and that no air is leaking into the system. Replace the membrane if damaged.
Instructions for replacing the membrane are discussed in Section 8.2, Replacing the DO Probe
Membrane. If all probes are intact, attach the sonde to the reel. Plug the hand-held field
display into the sonde and begin calibration. Instructions for calibration of the YSI Meter are
detailed in Section 8.3, Calibrating the YSI Meter.

After calibration of the YSI Meter is completed, attach the flow-through cell to the sonde.
Attach Tygon tubing to the intake and outtake ports on the flow-through cell. Groundwater is
pumped from the monitoring well and flows through tubing into the intake port (located at the
bottom of the flow-through cell), into the flow-through cell, and out through the outtake port
(located at the top of the flow-through cell). The flow-through cell should not contain any air
bubbles once it is filled with water.
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8.2  Replacing the DO Probe Membrane

If the membrane covering the DO probe is damaged, replace the membrane. A membrane
replacement kit is included with the YSI Meter. The membrane can be replaced as follows:

Remove the damaged membrane from the DO probe body.

Prepare the potassium chloride electrolyte solution included in the Kit.
Dissolve the potassium chloride in the dropper bottle by filling it to the neck
with deionized water and mixing it without shaking it until the solids are fully
dissolved.

Hold the sonde upside down in a vertical position. Apply a few drops of
potassium chloride solution to the probe. The fluid should completely fill the
small moat around the electrodes and form a convex meniscus on the tip of the
sensor. No air bubbles should be present on the surface of the probe.

Without touching the membrane surface to cover the probe, stretch a new
membrane over the probe body and secure it with an O-ring. Make sure the
membrane is pulled tightly and no air bubbles are trapped. If air bubbles are
present, repeat the preceding step. Trim the membrane to approximately 1/8
inch from the O-ring.

8.3  Calibrating the YSI Meter

Once the sonde is attached to the reel and is hooked up to the hand-held display, the
instrument is ready to be calibrated. Press POWER on the hand-held display. This will
bring up the Main Menu display. Press ESC and then highlight Calibration Mode (using the
arrow buttons) and press ENTER. This brings up a list of the several parameters including
pH, specific conductivity, oxidation reduction potential (ORP), and DO to be calibrated. At
this time, record the batch number and expiration dates of all calibration standard solutions
used during calibration. [Note: Thoroughly rinse the probes with deionized water between
calibrations].

8.3.1  Dissolved Oxygen (DO)

Calibration of DO requires a barometric pressure reading at the time of the sampling.
A barometer should be available; however if it is unavailable, a default reading of 760
milliliters (ml) of mercury can be used. Thread the storage cup (with a damp piece of
sponge in the bottom) loosely around the probes. Highlight DO and press ENTER.
Highlight percent (%) and press ENTER. Enter 100% and press ENTER. Enter the
appropriate barometric pressure (or 760 milliliters of mercury) and press ENTER.
Once the DO stabilizes at (or around) 100%, record the DO value, and press ENTER.
At this time, a message should appear indicating that calibration is successful. If a
message indicating that calibration was unsuccessful appears, repeat the calibration
until it is successful. Press ESC to return to the Main Menu screen.
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8.3.2  Specific Conductivity

Highlight Specific Conductivity and press ENTER. Highlight 1 millisiemen (Note:
the calibration standard solution is labeled as 1,000 microsiemens), submerge all
probes in the specific conductivity 1 millisiemen calibration standard solution, and
press ENTER. Once the specific conductivity stabilizes at (or around) 1,000
microsiemens, record the specific conductivity value, and press ENTER. At this
time, a message should appear indicating that calibration was successful. If a
message indicating that calibration was unsuccessful appears, repeat the calibration
until it is successful. Press ESC to return to the screen listing the four parameters.

[Note: If during calibration, the specific conductivity value changes at four second
intervals, the DO membrane is damaged and must be replaced. Instructions for
replacing the membrane are discussed in Section 8.2, Replacing the DO Probe
Membrane].

8.3.3 pH (4 and 7)

From the parameter screen, highlight pH (using the arrow buttons), press ENTER,
and then highlight 2-Point Calibration (4 and 7) and press ENTER. Two pH levels (4
and 7) will be available. Highlight pH 4, submerge all probes into the pH 4
calibration standard solution, and press ENTER. Once the pH stabilizes at (or
around) 4, record the pH value, and press ENTER. At this time, a message should
appear indicating that calibration was successful. If a message indicating that
calibration was unsuccessful appears, repeat the calibration until it is successful.
Press ESC to return to the screen to choose which pH level to calibrate. Repeat the
above steps for pH 7 using the appropriate calibration standard solution. After the pH
calibration is complete, press ESC to return to the screen listing the four parameters.
You can do a 3-Point Calibration with 4, 7 and 10 pH solutions if desired following
the same procedures described above, depending upon pH range of field samples.

8.3.4  Oxidation Reduction Potential (ORP)

Calibration of ORP requires a temperature reading at the time of the sampling. To
obtain a temperature reading, press ESC on the hand held-held display until you reach
Run Mode. Press ENTER and record the current temperature. Refer to the
temperature/ORP guide included with the YSI Meter to determine the appropriate
ORP reading for the temperature. Press ESC to return to the Main Menu. Press ESC
and then highlight calibration mode and press ENTER which will bring up the screen
listing the four parameters. Highlight ORP, and press ENTER. Enter the appropriate
ORP value (obtained from the temperature/ORP guide), submerge the ORP and
temperature probes in the ORP calibration standard solution, and press ENTER.
Once the ORP stabilizes at (or around) its specified value, record the ORP value, and
press ENTER. At this time, a message should appear indicating that calibration was
successful. If a message indicating that calibration was unsuccessful appears, repeat
the calibration until it is successful. Press ESC to return to the screen listing the four
parameters.
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9.0

The YSI meter will be calibrated twice a day: after field personnel have arrived on site (prior
to sampling) and prior to field personnel departing the site (after sampling).

Sample Collection
9.1 Preparation

Following EPA approval of the site-specific SQAP and prior to conducting sampling
activities, a pre-sampling meeting will be held by field team members to discuss the proposed
sampling strategy and site health and safety issues. Attendees of the pre-sampling meeting
will include the Project Manager (as necessary), Site Leader, samplers, and the field Health
and Safety Officer. During the pre-sampling meeting, the Site Leader discusses the site
history, contaminants of concern, sampling methodology, individual responsibilities, sample
shipment or delivery, health and safety issues, and lines of communication anticipated during
the sampling event.

Prior to mobilizing to the site to conduct sampling activities, the Site Leader will fill out an
equipment/supply list and transmit the list to the Weston Equipment Stores or technician one
week prior to the sampling event. Necessary sampling equipment, sample containers,
personnel protective equipment (PPE), and vehicles are therefore reserved. Equipment may
also be rented from local suppliers when appropriate.

In addition, Contract Laboratory Program (CLP) and/or commercial laboratories are procured
or secured at least one week prior to the sampling event.

9.2 Low-Flow Groundwater Sampling

Prior to conducting any on-site activities, field members will review and sign the site-specific
HASP. The field team will establish a command post upwind of suspected source areas, if
possible. Field members will perform calibration checks of air monitoring instruments if
these are specified in the HASP and document background ambient air monitoring levels.
Field members will calibrate the YSI Meter (or equivalent). The samplers will decontaminate
the sampling equipment (if appropriate). Decontamination will be conducted in accordance
with the HASP and/or applicable SOPs. Decontamination generally consists of an alconox
and water wash followed by a water rinse, followed by an isopropanol rinse, followed by a
deionized water final rinse, and air drying. Equipment decontamination fluids, purge water
from monitoring wells, and PPE generated during sampling activities will be containerized
and disposed appropriately based on the results of laboratory analyses of samples collected.

The number of groundwater samples and the sample locations are described in the approved
site-specific SQAP. Under the Removal Program, groundwater samples are generally
collected to determine if hazardous substances have migrated from on-site sources to the
groundwater, and have migrated off site and impacted private and public wells. Under the
Site Assessment Program, groundwater samples are generally collected to evaluate the
groundwater pathway and determine if hazardous substances attributable to on-site sources
have migrated off site and have impacted private wells and public wells. Groundwater and
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drinking water samples are also used to identify Level | and/or Level Il targets under the
Hazard Ranking System.

9.2.1.  Preliminary Well Observations

Prior to sampling a monitoring well, field personnel will check the well for security
damage or evidence of tampering, and will record pertinent observations. Field
personnel will remove the well cap and will immediately screen the headspace of the
well for VOCs with a PID or FID, and record the reading in the field logbook if
specified in the HASP. If the well casing does not have a reference point (usually a
V-cut or indelible mark in the well casing), field personnel will make one and record
the location and date of the mark in the logbook.

A synoptic water level measurement round should be performed (in the shortest
possible time) before any sampling activities begin. All measurements must be taken
from the established referenced point. Care should be taken to minimize water
column disturbance.

Proper well construction and development cannot be overemphasized, since the use of
installation techniques that are appropriate to the hydrogeologic setting often prevents
“problem well” situations from occurring. The screen, or open interval of the
monitoring well should be optimally located (both laterally and vertically) to intercept
existing contaminant plume(s) or along flow paths of potential contaminant releases.
It is presumed that the analytes of interest move (or potentially move) primarily
through the more permeable zones within the screen, or open interval. It is also
recommended that as part of development, or redevelopment, the well should be
tested to determine the appropriate pumping rate to obtain stabilization of field
indicator parameters with minimal drawdown in the shortest amount of time. With
this information, field crews can then conduct purging and sampling in a more
expeditious manner.

The pump (or tubing) intake within the well should be positioned opposite the most
contaminated zone within the well screen interval. If this zone is unknown, the mid-
point of the saturated screen length (which should not exceed 10 feet) can be used by
convention as the location of the pump (or tubing) intake. To enable reproducible
sample results, the sample intake depth should be carefully measured and recorded for
future reference. However, significant chemical or permeability contrast(s) within the
screen may require additional field work to determine the optimum vertical
location(s) for the intake, and appropriate pumping rate(s) for purging and sampling
more localized target zone(s). Primary flow zones (high(er) permeability and/or
high(er) chemical concentrations) should be identified in wells with screen lengths
longer than 10 feet, or in wells with open boreholes in bedrock. Targeting these zones
for water sampling will help ensure that the low-flow method will not underestimate
contaminant concentrations. The SQAP must provide clear instructions on how the
pump intake depth(s) will be selected, and reason(s) for the depth(s) selected.
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Newly constructed wells will be checked for the presence of LNAPLs or DNAPLSs
before the initial sampling round. If none are encountered, subsequent measurements
with an interface probe are usually not needed unless analytical data or field
headspace information signal a worsening situation. [ Note: procedures for collection
of LNAPL and DNAPL samples are not addressed in this SOP].

9.2.2.  Purging Procedures

Wells with low recharge rates may require the use of special pumps capable of
attaining very low pumping rates (i.e.; peristaltic or inertial lift pump) and/or the use
of dedicated sampling equipment.

For small-diameter sampling applications (such as small-diameter wells installed
using a push-probe), using a combination of peristaltic and inertial-lift pumps is
effective. Inthis case, it is more practical to purge the well using the peristaltic pump
since the small-diameter inertial-lift pump is usually activated by hand. Once purging
is complete and all applicable samples have been collected using the peristaltic pump,
the inertial-lift pump can be lowered into the well for collection of the VOCs sample.

Lower the submersible pump or tubing slowly (to minimize disturbance) into the well
to the midpoint of the zone to be sampled. Criteria for the selection of the sample
depth midpoint for each well are described in Section 9.2.1. If possible, keep the
pump intake or tubing at least 2 feet above the bottom of the well, to minimize
mobilization of particulates present in the well bottom.

Prior to starting pumping, measure the water level in the well. If possible, leave the
water level meter in the well while purging in order to more effectively determine
drawdown of the water column.

Start the pump at its lowest speed setting and slowly increase the speed until
discharge occurs. Check the water level and adjust the pump speed until there is little
or no water level drawdown (less than 0.3 feet). If the minimal drawdown that can be
achieved exceeds 0.3 feet but remains stable, continue purging until indicator field
parameters stabilize. Monitor and record water level and pumping rate every 5
minutes (or as appropriate) during purging. Record any pumping rate adjustments
(both time and flow rate). Pumping rates should, as needed, be reduced to the
minimum capabilities of the pump (e.g., 0.1 to 0.4 liter/minute) to ensure stabilization
of indicator parameters. Adjustments are best made in the first 15 minutes of
pumping in order to help minimize purging time. During pump start-up, drawdown
may exceed the 0.3 feet target and then “recover” as pump flow adjustments are
made.

Purge volume calculations should utilize the stabilized drawdown value, not the initial

drawdown. Do not allow the water level to fall to the intake level (if the static
water level is above the well screen, avoid lowering the water level into the
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screen). The final purge volume must be greater than the stabilized drawdown
volume plus the extraction tubing volume.

9.2.3.  Monitoring Parameters

All parameter measurements, except turbidity, must be obtained using a flow-through-
cell. Transparent flow-through-cells will be used because they allow field personnel
to watch for particulate build-up within the cell. This build-up may affect indicator
field parameter values measured within the cell and may also cause an
underestimation of turbidity values measured after the cell. If the cell needs to be
cleaned during purging operations, continue pumping and disconnect cell for
cleaning, then reconnect after cleaning and continue monitoring activities.

The flow-through-cell must be designed in a way that prevents air bubble entrapment
in the cell. When the pump is turned off, water in the cell must not drain out.
Monitoring probes must be submerged in water at all times. 1f two flow-through-cells
are used in series, the one containing the DO probe should come first (this parameter
is most susceptible to error if air leaks into the system).

During well purging, monitor indicator field parameters (turbidity, temperature, pH
specific conductance, ORP, and DO) every 3 minutes (or less frequently, if
appropriate). [Note: During the early phase of purging, emphasis should be put on
minimizing and stabilizing pumping stress, and recording those adjustments].
Purging is considered complete and sampling may begin when all the above indicator
field parameters have stabilized. Stabilization is considered to be achieved when
three consecutive readings, taken at 3-minute intervals, are within the following
limits:

pH (% 0.1 unit).
Specific conductance (3%).
DO (10%).

Stabilization of indicator field parameters is used to indicate that conditions are
suitable for sampling to begin. Achievement of turbidity levels of less than 5
Nephelometric Turbidity Units (NTU) and stable draw downs of less than 0.3 feet,
while desirable, are not mandatory. Sample collection may still take place provided
the remaining criteria in this procedure are met. If after 0.5 hours of purging,
indicator field parameters have not stabilized, one of three optional courses of action
may be taken:

Continue purging until stabilization is achieved.
Discontinue purging, do not collect any samples, and record in the logbook

that stabilization could not be achieved (documentation must describe
attempts to achieve stabilization).
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Discontinue purging, collect samples (as long as a minimum of 3 casing
volumes have been removed), and provide full explanation of attempts to
achieve stabilization. Document the volume of purge water removed and
other pertinent information and observations in the sampling log including
recommendations for actions to be taken for the next sampling round.
(Note: There is arisk that the analytical data obtained, especially for metals
and strongly hydrophobic organic analytes, may not meet the sampling
objectives).

If the recharge rate of the well is lower than extraction rate capabilities of currently
manufactured pumps and the well is essentially dewatered during purging, the well
should be sampled as soon as the water level has recovered sufficiently to collect the
appropriate volume needed for all anticipated samples (ideally the intake should not
be moved during this recovery period). Samples may then be collected even though
the indicator field parameters have not stabilized.

9.2.4. Collection of Samples

Groundwater samples for laboratory analyses must be collected before the water has
passed through the flow-through-cell (e.g., use a three-way valve prior to the flow-
through-cell or remove flow-through-cell prior to sampling). VOC samples will be
collected first, followed by SVOCs, PCBs/Pesticides, metals, and cyanide samples.
An exception is when a peristaltic pump is used for purging and sampling prior to the
use of and inertial-lift pump for VOCs sampling. In this case, the VOCs sample is
collected last. Groundwater samples for the various analytical parameters listed
below will be collected from the discharge end of the pump tubing.

VOC Sampling - The collection of VOC samples requires minimal disturbance of the
sample to limit volatilization and therefore a loss of volatiles from the sample. The
following procedures must be followed while collecting the VOC fraction of the
sample.

e Open the vial, set the cap in a clean place, and collect the sample by allowing
the water to flow gently down the inside of the container with minimal
disturbance of the sample to limit volatilization and therefore prevent loss of
volatile compounds from the sample. VOC samples shall not be collected
and/or preserved near a running motor or any type of exhaust system due to
possible contamination by discharges, fumes or vapors. Each container will
be preserved with two (2) drops of 1:1 hydrochloric acid (HCI) per 40 ml of
sample so that the pH is < 2. When collecting replicate samples, collect both
samples at the same time. Fill the container to just overflowing until there isa
convex meniscus on the top of the container. Check that the cap has not been
contaminated (splashed) and carefully cap the container. Place the cap
directly over the top and screw down firmly. Do not over tighten and break
the cap. Invert the sealed container, tap gently on the side, and observe for the
presence of air bubbles for 10 seconds. If an air bubble larger than 0.25-
inches appears, the collection procedure should be repeated. Then mix the
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sample containers by shaking vigorously to mix the preservative; place them
in a re-sealable plastic bag; and then into a cooler with ice. The holding time
for preserved VOC samples is 14 days. Samples should be shipped or
delivered to the laboratory daily so as not to exceed the holding time. Ensure
that the samples remain at 4 degrees Celsius (°C), but do not allow them to
freeze.

One trip blank sample (organic-free water) will be collected prior to the sampling
event and will accompany the VOCs samples. Preparation of trip blanks is discussed
in Section 14.3, Trip Blanks.

SVOC Sampling - Samples will be collected by allowing the water to flow gently
down the inside of the appropriate size glass containers. Cap the sample container
tightly and place pre-labeled sample container in a cooler with ice.

Pesticides/PCBs Sampling - Samples will be collected by allowing the water to flow
gently down the inside of the appropriate size glass containers. Cap the sample
container tightly and place pre-labeled sample container in a cooler with ice.

Metals Sampling - Samples will be collected by allowing the water to flow gently
down the inside of the appropriate glass or plastic containers and preserving with
nitric acid (HNO3) to a pH of < 2. Cap the sample container tightly and place pre-
labeled sample container in a cooler with ice.

If (dissolved) metal concentrations are a sampling objective, then filtered water
samples will be collected using the same low-flow method. The use of an in-line
filter is required, and the filter size [0.45 micrometers (um) is commonly used] should
be based on the sampling objective. Pre-rinse the filter with approximately 25 to 50
ml of groundwater prior to sample collection. Preserve the filtered water sample
immediately. [Note: Filtered water samples are not an acceptable substitute for
unfiltered samples when the monitoring objective is to obtain chemical concentrations
of total mobile contaminants in groundwater for human health risk calculations].

Cyanide (Total and Amenable) Sampling - Samples will be collected by allowing the
water to flow gently down the inside of the appropriate glass or plastic containers and
preserved with sodium hydroxide (NaOH) to a pH of > 12. Cap the sample container
tightly and place pre-labeled sample container in a cooler with ice.

After collection of the samples, the pump tubing may be dedicated to the well for re-
sampling (by hanging the tubing inside the well), decontaminated, or properly
discarded.

Secure the well by installing the riser cap, and placing a padlock on the protective
casing cap.
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10.0 Handling and Preservation

The type of analysis for which a sample is being collected determines the type of bottle, preservative,
holding time, and filtering requirements. ldeally, sample containers will be labeled appropriately
prior to sample collection; however, if this is not possible, sample containers will be labeled
immediately after sample collection.

Trip blanks are used to assess the degree of contamination introduced into samples during sample
handling, shipment, and analysis. Contamination may be introduced from the sample bottle, the
preservatives used, cross-contamination (in the case of VOCs), or from shipping and handling, both
in the field and in the laboratory. Samples are shipped to analytical laboratories expeditiously to
ensure that holding times are not exceeded. Chemical preservatives used during groundwater
sampling activities include HCI, HNO3, and NaOH.

Preservative will be added, as required by analytical methods, to samples after they are collected, if
the sample containers are not pre-preserved. VOC samples (collected in 40-ml vials) are pre-
preserved with 2 drops of HCI. HNO; will be added (following sample collection) to samples
collected for metals (total or dissolved) analyses until a pH of less than 2 is obtained. NaOH will be
added (following sample collection) to samples collected for cyanide analyses until a pH of greater
than 12 is obtained.

Following preservation, sample information will be recorded on the appropriate chain of custody
form, and samples will be placed in a cooler to be maintained at 4°C. Samples must be shipped
before the holding time is over, ideally within 24 hours of sample collection. It is imperative that
these samples be shipped or delivered daily to the analytical laboratory in order to maximize the time
available for the laboratory to perform the analysis. The bottles should be shipped with adequate
packing and cooling material to ensure that they arrive intact and at 4° C.

11.0 Sample Preparation and Analysis

This section is not applicable to this SOP.

12.0 Troubleshooting

All field screening instrumentation (PID and/or FID, and Y SI meter) and pumps must be calibrated
and operated in accordance with operating instructions as supplied by the manufacturer, unless
otherwise specified in the site-specific SQAPs. Equipment checkout and calibration activities must
occur prior to and following sampling activities, and they must be documented.

13.0 Data Acquisition, Calculations, and Data Reduction

Field observations made during the sampling event will be recorded in a site logbook and/or field
data sheets, including description of sampling locations and any deviations from the site-specific
SQAPs. Chain-of-custody will be maintained until samples are relinquished to a courier or to the

laboratories assigned to perform the analyses. Photographs may be taken to document site
conditions. The location and direction from which photographs are taken will be noted in the field

U:\PROJECTS\FHC\FIELD SAMPLING PLAN\FHC LOW FLOW SOP.DOC



logbook, in accordance with the scope of work. Reports, site file memoranda, figures, tables, boring
logs, etc. will be saved in site-specific Technical Direction Document (TDD) directories.

14.0 Quality Assurance and Quality Control Section

All observations and field parameters must be documented on field data sheets, field member’s
logbooks, or in site-specific logbooks. All instrumentation must be operated in accordance with
operating instructions as specified by the manufacturer, unless otherwise specified in the site-specific
SQAP. Instruments shall be calibrated at the beginning of each day. If a measurement falls outside
the calibration range, the instrument should be recalibrated so that all measurements fall within the
calibration range. At the end of each day, instruments should be recalibrated to verify that
instruments remained in calibration.

This section describes quality assurance/quality control (QA/QC) pertinent to low-flow groundwater
samples, and the types and uses of the QA/QC samples that are collected in the field. Quality control
samples are required to verify that the sample collection and handling process has not compromised
the quality of the groundwater samples. All field quality control samples must be prepared
identically to regular investigation samples with regard to sample volume, containers, and
preservation. QA/QC samples provide information on the variability and usability of environmental
sample results. They assist in identifying the origin of analytical discrepancies to help determine how
the analytical results should be used. They are used mostly to validate analytical results.

A data quality review of the laboratory sample analyses will be conducted by U.S. EPA. As part of
this validation process, a memorandum is prepared with tables qualifying the data.

Field replicates, matrix spike/matrix spike duplicate (MS/MSD), trip blanks, rinsate (equipment)
blanks, and temperature blanks are discussed below. QA/QC results may suggest the need for
modifying sample collection, preparation, handling, or analytical procedures if the resultant data do
not meet quality assurance objectives.

14.1 Field Replicates

Field replicates are used to assess the degree of sample heterogeneity, and the reproducibility
of the sample collection procedure and the laboratory analysis. Field replicates are typically
collected with groundwater samples which are submitted for Site Assessment scoring
activities. For this procedure, replicates will be collected for each analyte group in
consecutive order (VOC original, VOC duplicate, SVOC original, SVOC duplicate, etc.).

If split samples are to be collected, the split for each analyte group will be collected in
consecutive order (VOC original, VOC split, etc.). Split samples should be as identical as
possible to the original sample.

14.2 Laboratory Matrix Spike and Matrix Spike Duplicate

MS and MSD samples are used to monitor laboratory performance. MS/MSD samples are
spiked in the laboratory with a known concentration of a target analyte(s) to verify percent
recoveries. It may be necessary to provide extra volume of a sample to the laboratory for
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spiking analyses. Extra volume for MS/MSD or MS/Duplicate (Dup) analyses is collected for
every 20 samples of groundwater for each requested analytical parameter.

14.3 Trip Blanks

Trip blanks are typically collected for VOC analysis. Trip blanks are used to assess the
degree of contamination introduced into samples during sample handling, shipment.
Contamination may be introduced from the sample bottle, the preservatives used, cross-
contamination (in the case of VOCs), or from shipping and handling, both in the field and in
the laboratory. Trip blanks (organic-free water) will be collected prior to the groundwater
sampling event. Each bottle of the trip blank sample will be preserved with two drops of 1:1
HCI per 40 ml of sample to achieve a pH < 2. Trip blanks are handled, transported, and
analyzed in the same manner as the other samples collected for that analysis that day. One set
of trip blanks is collected for VOCs analysis for each cooler in which VOCs samples are
shipped.

14.4 Rinsate (Equipment) Blanks

Dedicated or decontaminated sampling equipment will be used at each groundwater sample
location to minimize cross-contamination. Groundwater sampling equipment must be
decontaminated prior to the start of sampling activities as well as between sample locations,
unless the sampling activity is dedicated to one sample location. Rinsate blanks are used to
assess contamination (typically, cross-contamination) brought about by improper
decontamination procedures between sampling stations. Rinsate blanks are not required for
dedicated, disposable sampling implements. If a submersible pump is used, then a rinsate
blank must be collected from the pump and its associated tubing. If tubing is dedicated to the
well, the rinsate blank will only include the pump (if using a submersible pump) in
subsequent sampling rounds. If tubing is dedicated to the well and a peristaltic pump or
inertial-lift pump is used, an equipment blank is not required.

Rinsate blanks are obtained by running (or pumping) analyte-free water through
decontaminated sampling equipment to test for residual contamination. The water is collected
into the appropriate sample containers, which are handled (e.g., preserved), shipped, and
analyzed identical to the samples collected that day. Where non-dedicated sampling
equipment is used, rinsate blanks must be collected at the rate of one per 20 stations for each
parameter for which groundwater samples are collected.

145 Temperature Blanks
Temperature blanks provide information on the preservation (temperature) of the samples

during shipment to the laboratories. Temperature blanks are obtained by pouring tap water
into a 40-ml glass vial and placing one temperature blank per cooler of samples.
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MicroPurge® basics™ MP20
Flow Cell Advantages

» Exelusive PurgeScan™ technology
{U.5. Patent No. 6,415 659) gives the OK
to sample when selected purge water
tuality parameters remain steady over
successive readings al user-defined
intervals.

3« Now, optional upgrades deliver twice

i the data storage with fast PC download

4 Capability and automatic dale/time

[ slamping, plus a new. revolutionary
sensor array including turbidity,

z * Transparent, molded flow cell effectively
' venls bubbles, even in the horizontal
& position; low intemal volume (175 mi),
BN designed flow distribution and stiner give
fastresponse, even at tow rates.

* Rugged. watemioof case doublesasa
measurement and calibration workbench.

» Walerproo! MP20 meler displays all
readings automatically: pH, DRP,

Automated purge e iy D0 e
o " ,
stabilization alert ks ol

calibration and storage cups.

Wi t h p Owe rfu ' = Three Year Warranty,
new capabilities

The MicroPurge® basics™ MP20 Flow Cell - from the
leaders in low-flow ground water sampling — sels new
standards in performance, size and price for purge water-
quality monitors. QED-exclusive PurgeSaanTM techniology
(U.S. Patent No. 6,415,659 signals when stabilization has
been achieved for selected water quality parameters, with
automatic storage of key data points.

Two upgrades enhance performance even further. One option offers fast PC download
capability. The other option also adds a technology breakthrough turbidity sensor in addition
to pH, ORP, DO, temperature, and conductivity.

The lightweight, waterproof MP20 meter is simple to field calibrate. It displays all readings
automatically. The sonde is a compact, low-profile design with rugged, easy-to-service
probes. The flow cell is designed to collect and vent gas bubbles effectively, and to
distribute purge flow evenly for quick measurement response and more accurate readings.

The whole package is protected by a 3-year warranty, backed by service and support from
QED, the leader infow-flow sampling.

QED PurgeScan™ technology assures stabilization

Successtul, consistent low-flow samplmg is based on knawmg when purge water indicator
parameters stabilize. This allows sampling to begin only when the pump chscharges
samples representative of the formation water.

Until now, deciding when stabilization had been
achieved was complex, requiring you to monitor
multiple parameters and make repeated

http://www.gedenv.com/ pmductsimpbésif:s/mpz(}.mml 4/17/2003
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process. Microprocessor-based PurgeScan™
technology performs the monitoring and
calculation, clearly signaling when stabilization
has occurred.

This makes low-flow sampling easy. You can do i

it the right way, collecting the most accurate
samples, and saving time and money.

Engineered for performance and field

readiness

The MP20 flow cell is engineered to allow the
probe to make rapid, accurate responses to
changes in purge water parameters. The flow
cell is 100% transparent for observation, The
low-volume, fast-response cell couples to the
sonde with a quick, bayonet attachment, and
can be used in either a horizontal or vertical
position.

The incoming flow is directed in a tangential
path around the flow cell to provide fast,
thorough mixing with no "dead spots” that could
affect the accuracy of purge parameter.
measurements. Bubbles in the flow stream are
vented out of the cell and away from the probe
s0 they don't interfere with purge water analysis.

The multiparameter probe has a special sensor
with built-in stirring for highly stable dissolved.
oxygen readings. All sensors are easy to
calibrate and the reference electrode is fully
tield-serviceable.

The complete MP20 kit, with sonde,
flow cell, meter, and calibration and
storage materials, inﬁe)d—r&ady case.

OPTIONAL ENHANCEMENTS

« PC Data Dump / Real Time Clock

Fast, easy download to PC with automatic
dateftime stamp

* Turbidity Sensor
Patented 4-beam infrared sensor for
accurate readings, easy calibration

Options available on new units or as
retrotits on existing models

The large display screen makes it easy to see your purging status. Power by standard C
cells keeps you on top of the job all day with no energy supply worries.

System Specifications:

MP20 (Standard)

Model No. MP20D (w/ Real Time Clock/Data Download)
MP20DT (w/ RTC/Data Download/Turbidity)

Dimensions 18.5X156.5" (47 x 38X 17 omy.

Weight - 14 1bs (6.4 kg)

Storage 100:Data Points (200 opt.)

Stabilization _ Purge Scan™ Technology (U.S. Patent #6,415,659)

Case Material Structural Resin

Keypad 5 Keys

Meter Specifications: ,

Display 3.5°(9cm)

Weight Zilbsi{tkg)

Memory 100 Dala Frames (200 opt)

Rating Waterprool NEMA 6 [IF67]

Power 3*C" batleres

Battery Life 12 Hours :

Temperature 23 -422°F -5 - 50°C)

http://www._gedenv.com/products/mpbasics/mp20.html

4/17/2003
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Flow Cell Specifications:

VYolume 175 mi

Material Rigid urethane

Fitting Type Bofi-tube "clamp-free”

Fitting Size(s} et 147 LD x 318" 0.0 Oullet /8" LD, x /27 Oy,
Venting Modes Horizontal and Vertical

Sonde Connection Bayonet-style Twist Mount

Sonde Specifications:
Size 3" x 9" {8x 23 omy)
Weight 1.31bs (0.6 kg}

Typical Sensor Performance Specifications: »
Range Accuracy Resolution

= Temperature 6-50°C (23 - 122°F) +0.2°C{0.36°F) 0.01°C {0.018°F)
Do _ 01020 mght £0:2 mgh 001 mght
Specilic Cond, o Clo 100 mSiem +1% of reading 2 1 count. 4 Digits
pH 2012 units 0.2 units 0.01 units
ORP 999 1o 999 v 20 mV tmv
Turbidity 010 1,000 NTU 5% of reading= 1 NTU -~ 1 NTU

Salinity* Clo 70 PSS * 1% ol reading'x Tcount - 0.01 PSS
*Calculated :

PurgeScan™ Specifications: ~
pH #.2 unils

Parameter Stabilization range criteria® Do +0.2 mgh
Condugtivity £ 0.020 mS/icm
ORP + 20 millivolts
Turbidity =4 NTU
*NOTE: These are defaull ranges; settings are adjustable 1o meet site specifications:
Stabilization basis 3 consecutive readings of selecied parameters (one or more of above 5)

within above limits, al ime interval selected, from 110 9 minutes. For
example, it 2 minutes is selected, then stabilization would be signaled
when 3 consecutive 2:minute inteivals showed in-range readings at the
end of each interval, requiring 6 minutes.

Elapsed time since Purge Scan initiated shows at the boltorof the screen.

Full data sets are stored al time 0, every 5 minutes, and the 3 consecutive readings which satisty the stabilization criteria.

More information on Dedicated Ground Water Sampling

Meead He‘m? Product Rental
Caill 1-800-624-2026 Specifications Information

http://www.gedenv.com/products/mpbasics/mp20.htnl 411772003
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. GCuULVvUlv LV Ur bURING & 7 7 —
Sheet of
Project Name: Rainier Court Area 3 TBA Start Date Hour
Project Location: Rainier Ave. S., Seattle, WA | Finish Date Hour
Project No.: 12644.001.003.0113.00 Driller
Logged By: Drill Type/Method
Sampling Method
5 e  Boring Diameter
o £ 3 | Total Depth
£ 5 & S o| Depth to Water Date/Hour
g | Grain Ske s |9 §5 Description
o = = ~ £ L ite
g (%) @ g‘ %. 2 % Lithology, (USCS classification), color, constituents, 3ummaw
S 16lslF 3 3 S | @ 2| density, moisture, other features, (interpretation) Log
- 0—1 s
1 RN,
2 -
3 i
4 LI P
5 B
6 Sowis,
7 ki
8 il
9 -
G -
1 st
2 R
3 e
4 s semar
5 o e
5 R
? 3
8 L
9 s 2
0 B

ProjectsEPA START 1AEPA Fopns\Field Forms\Boring Log Fomidoc




pbodion Sl it ctondion MUNHORING WELL INSTALLATION REPORT

Project Name:

Well No:

Project No.:

Observer:

Date/Time:

Drilling Method:

Depth of

Components in

Soil Log fest

Stick up (feet) ;
Approximate ground surface elevation {feet)

Diameter of borehole (inches)

—Type of surface seal

L.D. of riser pipe (inches)

Type of riser pipe

Type of backfill amuhd tiser

T@enf we!i seal

Type ot sand

-Length of top screen blank

Screen size and type

Water level

Length of bottom screen blank

- Length of end cap

Type of backfill material

Remarks:

Amountof  Sand

Materials: . Cement

Bentonite pellets

Bentonite/Volclay

Monument

Riser

Screen

Other

UiProjects\EPA START 10EPA Forms\Field Forms\Monitoring Well Installation Forn doc




Groundwater S?-aampfling R:m:ord

Project Name: Well1D:
Project Location: ‘ Sample No.:
Project Number: Sampler(s):
Date/Time: Weather:

Water Level Measurements and Purge Data

Time Depth of Well Depth to Water Feet of Water Gallons per Well Volume
(TOC) (TOC) in Well (2" dia. = 0.163 galitt, 4 dia.=0.653 gal/ft)

TIMeas,  TIHist Initial

Water Level Measurement Mathod: D Electric Tape [:l Other:

Well Evacuation Method: [_J Peristaltic Pump [} Submersible pump (1 Bailer [} Other:

Purge Rate:

Begin Purge: Time: Total Volume Purged:
End Purge: Time: Well Volumes Purged:
Purge Water Disposed: [} 55-gal Drum [} Storage Tank  [J Ground (7 Liquibin [ other:

Sample Collection Method & Analysis

Sample Type: [} Groundwater [ Surface Water 1 Other:

Sample Time: :
Sample Collection Method: D Pump Typer Dedicated {'JY N EZ] Bailer E}‘Other:
Decon Procedure: [ IN/A [ Alconox wash (] Tap Rinse D DiWater [} Other:

Sample Description (color, turbidity, odor, sheen, etc.):
Sample Containers

Quantity ~ Size Botlle Type Laboratory Analysis
| O Glass (1 Poly
(OGlass (1 Poly
O Glass (O Poly
OGlass [ Poly
[ Glass [ Poly
CIGlass (3 Poly
Notes:

Sampler Signature:




Date:

Well Evacuation / Field Parameters

Depth to
Water Volume Temp Cond
Time {TOC) (g alkmsz : °C) ]

ORP

pH (mV)

Color/
Turbidity

‘Notes




L T T R

PROJECT:
SITE:
WELLID:
DATE!

DEVELOPMENT
METHOD:

COMMENTS:

Well Development

Log

, ; FIELD MEASUREMENT >
COBE RATE VC)LQME : @ COMMENTS
@ | @m | (ga 2
do
: -+
FINAL
WELL DEVELOPMENT CODES FIELD MEASUREMENT CODES _ TURBIDITY

DAB ~ Begin Air Surging
DAE ~ End Air Surging
DCB = Begini Recirculation
DCE - End Recirculation
DBB ~ Begin Bailing

DBE - End Bailing

DXB -~ Begin Other

DXE ~ End Other

DOB ~ Begin Overpumping
DOE = End Overpumping
DRB ~ Begin Rawhiding

DRE ~ End Rawhiding

DSB ~ Begin Surge Blocking
DSE ~ End Surge Blocking
DIB ~ Begin Hydraulic Jetting
DIE — End Hydraulic Jetting
DFM ~ Field Measurements

Other:

MTP ~Temperature :

MSC ~ Specific Conductance
MPD — Photoionizer (eg., HNW)
MFD =~ Flame Ionizer (eg., OVA)
MDO - Dissolved Oxygen

MPH ~ pH '

MEH = eH
MOT = Other:

Enter Turbidity Meter Reading
{Final should be < 5 NTU)
OR -

Enter Qualitative Observations

H ~High: Muddy/Silty

M = Medium: Cloudy/Translucent
L~Low: Transparent

N = None: Clear/No Sediment

UrProjecttBEPA START 10WPA Forms\Field



CORRECTIVE ACTION CHECKLIST
Project Name and Number:
Sample Dates Involved:
WMeasurement Parameter(s):
Acceptable Data Range:
Problem Areas Requiring Corrective Action:

Measures Required to Correct Problems:

Means of Detecting Problems and Verifying Correction:

Initiators Name: Date:

Project Approval: Date:

QA Officer/Reviewer: ~ Date:




SAMPLE PLAN ALTERATION FORM

Project Name and Number:

Material to be sampled:

Measurement Parameter:

Standard Procedure for Field collection and Laboratory Aﬁaiysis (cite references):

Reason for change in Field Procedure or Analytical Variance:

Variance from Field or Analytical Procedure:

Special Equipment, Materials, or Personnel Required:

Initiators Name: - Date:
Project Approval: , Date:
QA Officer/Reviewer: ; Date:

UAPROJECTS\EPA START 10\EPA FORMS\FIELD FORMS\SAMPLE PLAN ALTERATION FORM.DOC






