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1.3. Distribution List

1. Mr. Robert Desmarais (Project Manager & Grant Recipient)
Town of Amesbury
Department of Public Works — Administration Office
Ordway Building — 9 School Street
Amesbury, MA 01913
Phone: 978-388-8116; Fax: 978-388-1769
Email: rob@amesburyma.gov

2. Mr. Gary Gonyea (MA DEP Project Officer)
Massachusetts Department of Environmental Protection
Division of Municipal Services
1 Winter Street, 6" Floor
Boston, MA 02108
Phone: 617-556-1152; Fax: 617-556-1049
Email: gary.gonyea@state.ma.us

3. Mr. Richard Chase (MA DEP QA Officer)
Massachusetts Department of Environmental Protection — CERO
627 Main Street, 2" Floor
Worcester, MA 01608
Phone: 508-767-2859; Fax: 508-791-4131
Email: richard.f.chase@state.ma.us

4. Ms. Mary Jo Feuerbach (U.S. EPA Project Officer)
United States Environmental Protection Agency — Region 1
5 Post Office Square
Suite 100
Boston, MA 02109
Phone: 617-918-1578; Fax: 617-918-0578
Email: feuerbach.maryjo@epamail.epa.gov

5. Mr. John Smaldone (U.S. EPA QA Officer)
United States Environmental Protection Agency — Region 1
11 Technology Drive
No. Chelmsford, MA 01863
Phone: 617-918-8312; Fax: 617-918-8397
Email: smaldone.john@epa.gov

6. Mr. Curt Busto (Project Manager & Technical Advisor)
Comprehensive Environmental, Inc.
21 Depot Street
Merrimack, NH 03054
Phone: 800-725-2550, x304; Fax: 800-331-0892
Email: cbusto@ceiengineers.com
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7. Mr. Nicholas Cristofori (QA/QC Officer & Technical Advisor)
Comprehensive Environmental, Inc.
21 Depot Street
Merrimack, NH 03054
Phone: 800-725-2550, x303; Fax: 800-331-0892
Email: ncristofori@ceiengineers.com

8. Mr. Scott Salvucci (Monitoring Coordinator)
Comprehensive Environmental, Inc.
21 Depot Street
Merrimack, NH 03054
Phone: 800-725-2550, x314; Fax: 800-331-0892
Email: ssalvucci@ceiengineers.com

9. Mr. Bruce Georgian (Field Team Leader)
Lake Gardner Improvement Association (LGIA)
Post Office Box 253
Amesbury, MA 01913
Phone: 978-388-5045

Email: info@lgia.org

10. Ms. Kathleen Noonan (Laboratory QA Officer)
Eastern Analytical, Inc.
25 Chenell Drive
Concord, NH 03301
Phone: 800-287-0525; Fax: 603-228-4591
Email: kathn@eailabs.com

11. Comprehensive Environmental Inc. Staff
Field Sampling Team (Lake Gardner Improvement Association (LGIA) volunteers)

A project personnel sign-off sheet is included in Appendix A and will be completed by the Field
Sampling Team prior to each sampling event since field teams may vary based on the availability
of project personnel. This will allow the field team leader and project manager to identify
sampling teams, if needed, to assist with data review, validation and verification procedures.
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1.4. Project/ Task Organization
Figure 1.4-1. Project Organization and Coordination
Grant Recipient & Project Manager MA DEP Project Officer
Robert Desmarais, Town of Amesbury Gary Gonyea, MA DEP
978-388-8116 617-556-1152
MA DEP QA Officer U.S. EPA QA Officer
Richard Chase, MA DEP John Smaldone, U.S. EPA
508-767-2859 617-918-8312
U.S. EPA Project Officer

Mary Jo Feuerbach, U.S. EPA

Project Manager & Technical Advisor 617-918-1578

Curt Busto, CEI
800-725-2550 x304

QA/QC Officer & Technical Advisor
Nicholas Cristofori, CEI
800-725-2550 x303

Monitoring Coordinator
Scott Salvucci, CEI
800-725-2550 x314

Field Team Leader Field Team
Bruce Georgian, LGIA LGIA Volunteers
978-388-5045

Laboratory QA/QC Officer — Water Chemistry
Kathleen Noonan
800-287-0525

Project Manager & Grant Recipient

Mr. Robert Desmarais is the Project Manager & Grant Recipient and responsible for the overall
management of the project. He serves as the Town of Amesbury’s primary contact and project
manager for the Lake Garner Bacteriological Study, which includes this QAPP. Mr. Desmarais is
responsible for overall management of the project and will coordinate and oversee each phase
with appropriate project team personnel.
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MA DEP Project Officer

Mr. Gary Gonyea is the MA DEP Project Officer. Mr. Gonyea is responsible for overall MA
DEP project grant management including technical and administrative supervision and final task
review and approval.

MA DEP QA Officer

Mr. Richard Chase is the MA DEP Quality Assurance Officer. Mr. Chase will review and
provide comment on the Quality Assurance Project Plan (QAPP). All modifications to the
approved QAPP will be documented and submitted to Mr. Chase for approval, including but not
limited to changes in sample design, sample collection, and data assessment and reporting.

U.S. EPA Project Officer
Ms. Mary Jo Feuerbach is the EPA Project Officer. Ms. Feuerbach is responsible for overall EPA
grant management.

U.S. EPA QA Officer

Mr. John Smaldone is the EPA Quality Assurance Officer. Mr. Smaldone will review and
provide comment on the Quality Assurance Project Plan (QAPP). All modifications to the
approved QAPP will be documented and submitted to Mr. Smaldone for approval, including but
not limited to changes in sample design, sample collection, and data assessment and reporting.

Project Manager & Technical Advisor

The Town of Amesbury has enlisted Comprehensive Environmental, Inc. (CEI) to assist with
project development, project management, budget, and technical oversight of the project tasks.
Mr. Curst Busto will serve as CEI’s project manager for the grant as well as serve in a technical
advisory role.

QA/QC Officer and Technical Advisor

Mr. Nicholas Cristofori is the author of this QAPP and is responsible for QAPP revisions and
submittals based on comments from the Project and QA Officers. He is the point of contact for
QAPP inquiries and will also serve as the Technical Advisor for the QAPP with oversight from
the Project Manager and MA DEP and EPA QA Officer. Mr. Cristofori will assist the
Monitoring Coordinator with technical and QA/QC components of the QAPP, throughout the
sampling project. He will ensure that all elements of the project follow the procedures outlined in
the approved QAPP including data quality objectives and reporting.

Monitoring Coordinator

Mr. Scott Salvucci will serve as the Monitoring Coordinator. He will be responsible for
coordinating all elements of the field monitoring, provide assistance to LGIA volunteers and help
the QA/QC Officer assess field monitoring performance. Mr. Salvucci will be responsible for
coordinating all elements of field monitoring with the Field Team Leader, including weather
monitoring for storm events, in-lake sampling, stormwater outfall sampling, and laboratory
scheduling.
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Mr. Salvucci has been involved in the monitoring and water quality sampling of several other
Towns within Massachusetts. He will hold a field start-up meeting for LGIA volunteers that will
be involved in sampling to review procedures, project goals and objectives and answer any
questions regarding the QAPP. Mr. Salvucci will visit each sample location to become familiar
with the procedures at each location for training the Field Team Leader and Field Sampling
Team. Training will include QAPP review, sample collection and documentation procedures,
laboratory requirements (e.g. hold times and preserving samples) and a dry-run of the sampling
event. The QAPP and other sampling references will be available prior to and during all
sampling events. Mr. Salvucci will be available to assist members of the Field Sampling Team
as needed.

Field Team Leader

Mr. Bruce Georgian will serve as the Field Team Leader of the Lake Gardner Improvement
Association volunteers. He is familiar with water quality sampling techniques and Standard
Operating Procedures (SOPs) through previous work at Lake Gardner. He will coordinate
elements of field monitoring with the Monitoring Coordinator. Mr. Georgian will attend a
monitoring start-up meeting with CEI to review sampling procedure, project goals, and
objectives of the QAPP. Mr. Georgian will visit each sample location with the Monitoring
Coordinator to become familiar with the procedures at each location. He will be directly
involved in sampling activities during each sampling event for the project and will be available
to assist members of the Field Sampling Team as needed. He will oversee the collection,
preservation, and transfer of lab samples to Eastern Analytical Inc.

Laboratory QA/QC Officer — Water Chemistry

Ms. Kathleen Noonan is the Laboratory QA/QC Officer for Eastern Analytical, Inc., and will be
responsible for all laboratory QA/QC such as conducting internal audits, maintaining
certifications, and certifying laboratory support equipment to ensure that the laboratory data
quality objectives are achieved. Ms. Noonan will also coordinate lab schedules with the
Monitoring Coordinator and Field Team Leader.

Field Team

The project Field Team will consist of volunteers from the Lake Gardner Improvement
Association (LGIA). The LGIA is a group of concerned citizens formed to protect and promote
Lake Gardner and performs water sampling of public beaches and maintains areas around the
lake.

Lake Gardner Bacteriological Study
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1.5.  Problem Definition/Background

Lake Gardner is an 80-acre lake that lies between several reaches of the Powow River in the
Merrimack River Watershed (Figure 1.5-1 in Appendix B). It was formed when the Powow
River was impounded for industrial mill use in downtown Amesbury in the late 1800s. The
Powow River is a Class A waterbody upstream of Lake Gardner and Class B downstream of the
lake, with both sections listed as Category 5 impaired waterbodies on the 2008 303(d) list of
impaired waters for pathogens, suspended solids, noxious aquatic weeds and turbidity. Lake
Gardner flows during part of the year and typically remains stagnant during the summer when
flow over the dam ceases.

Lake Gardner has three beaches. The main public beach is located at the southern end of the lake
adjacent to the dam. In recent years the Town and local groups committed funds to renovate the
beach and associated facilities, and is now a popular recreational spot with parking to
accommodate approximately 100 vehicles. This beach is accessed by car from an entrance on
High Street or from Battis Farm (part of the Powow Conservation Area) located on South
Hampton Road. Pedestrians can also enter on the foot trails at the northern end of the beach area,
where there is a narrow strip of land that links the Beach to the trails of the Powow River
Conservation Area. The lake is used for swimming, boating and fishing. Canoes, kayaks, small
sail craft, and other car top boats can be launched from the northern end of the beach area. Jet
skis are prohibited. The Lake Gardner Improvement Association (LGIA) performs water
sampling of the several fresh water bathing areas on behalf of the Town of Amesbury, including
the Lake Gardner Beach (main beach), Glen Devin Beach and Whitehall Lake Beach.
Additionally, each spring LGIA installs a temporary barrier fence on the beach, near the edge of
the lake, to discourage Canada Geese from nesting on or near the main beach. The LGIA also
sponsors a Summer Fun Festival in early June, which includes activities such as building sand
castles, kayak races, a milk jug derby, and fun in the sun” education.

Despite the lake activities, public education, and beach facility improvements, periodic beach
closures due to elevated bacteria levels, algal blooms, sedimentation and nuisance aquatic weeds
plague Lake Gardner. Unfortunately, very little water quality data is available for the lake itself
other than the required bacteria sampling for swimming in the summer months. The project’s
goal is to develop a more defined sampling program that will result in accurate water quality data
to assess impacts of land use activities and begin to identify illicit discharges to the Town’s
storm drain system. Areas to focus are the upstream Powow River segment (Tuxbury Pond to
Lake Gardner segment of the Powow) and Lake Gardner itself in order to develop a long-term
restoration plan to address bacteria issues for these two areas.

According to the 5-year Merrimack River Watershed Action Plan, high bacteria and nutrient
levels in the Lake Attitash-Powow River subbasin continue to be a concern. Goals for improved
water quality in this area include 1) collecting additional data and 2) reducing nonpoint source
pollution impacts on water quality.

Lake Gardner Bacteriological Study
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1.6. Project/ Task Description

The Lake Gardner Bacteriological Study will develop a long-term remediation plan focusing on
pathogens and nutrient control for the Powow River (Tuxbury Pond outlet to the inlet of the Lake
Gardner segment) through to and including Lake Gardner. With the assistance of the LGIA,
collection of the much needed water quality data will allow the Town to prioritize and plan for
future water quality improvements to these impacted waterbodies. This effort will also provide
baseline data for future water quality efforts, particularly relating to bacteria and nutrients.
Project deliverables will position the Town to apply for s.319 Nonpoint Source Grant Funding
for the implementation of recommended improvement activities.

The LGIA will be involved throughout the project providing the Town with assistance where
needed. The LGIA will also provide project updates and pertinent project information to
residents via their website www.lgia.org and periodic meetings that are open to the public.

The following is a description of tasks included in the project and associated objectives:

1. Quality Assurance Project Plan (QAPP)

A QAPP will be developed in coordination with the LGIA in accordance with EPA (U.S.
Environmental Protection Agency) guidance which will detail protocols for water
quality-related monitoring. The QAPP will establish protocols for sampling
methodology, processing, analytical methodology, areas to be sampled, sample stations,
equipment, sampling frequency, timing, and rainfall event criteria for wet-weather
sampling. The QAPP will be submitted to EPA and MA DEP (Massachusetts
Department of Environmental Protection) for approval. Deliverables include a draft and
approved QAPP.

2. Data Assessment and Mapping

a. Review of Existing Data
This task would include a more detailed review of Lake Gardner existing water
quality data, graphing of past bacteriologic and other data and identification of any
other data gaps beyond what is discussed in this scope. It would also include
collection and review of data from other Amesbury and state sources, including
information on soils, groundwater levels and septic systems around the lake (e.g.,
potential for failure based on anticipated groundwater levels, soil types and Board of
Health records). Water quality data may also be obtained from the Merrimack River
Watershed 2004 Water Quality Assessment Report and/or the draft Northeast Region
Bacteria Source Tracking, 2008 Results as prepared by MADEP.

All data obtained from state and federal sources is checked for quality to ensure
accuracy. Sources such as MassGIS, NRCS, USDA, USGS, and NOAA are assumed
to provide data of sufficient quality to be used under this QAPP. EXxisting water
quality data not collected by federal or state agencies is limited to E.coli sampling
done at Lake Gardner beach areas. The LGIA performs weekly water quality testing
of bathing areas on behalf of the Town of Amesbury during warm weather months.
Testing is done by Biomarine of Gloucester, a MADEP certified laboratory. As this
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data is used by the Massachusetts Department of Public Health to determine safe
bacteria levels at bathing beaches, it is assumed that this data is acceptable for state
and federal uses. No other existing water quality data is known to exist. Data will be
reviewed by the Project Manager and QA/QC Officer. Should existing data be found
not to meet QA/QC requirements, it will be excluded.

In addition to collecting any other available data in the area and on the watershed of
Lake Gardner, a base map would also be developed using existing MassGIS and
Town mapping and overlaying information such as storm drains, sewer lines, land use
maps, zoning designations, hazardous waste and other site locations (if any),
pedestrian locations and waterfowl concentrations. The infrared aerials available from
the state or other aerial photographs will be obtained if possible. This base map may
be helpful in identifying potential sources of bacteria or other contaminants. It will
also provide a basis for presenting data. A summary of existing data will be included
in the final report, as well as a list and map of sites identified with higher pollution
potential.

b. Watershed Area Map
The watershed of Lake Gardner beginning at the outlet of Tuxbury Pond/Powow
River will be delineated to determine land uses and infrastructure within the
watershed that may be contributing bacteria to the lake. The watershed map will
include land use obtained through GIS software, as well as drainage subwatershed
divides. Land use will depict uses such as high density residential, commercial, open
space, etc. and will outline developed areas more likely to contribute to diminished
water quality. Drainage divides will show the extent of the watershed and determine
which areas are looked at.

The map will be field verified using Town storm drain maps and a site walkover to
assure that what is mapped based on apparent topography is found in the field. This is
particularly important in urban areas where drainage may have been modified from
the natural contours by the storm drain system. During the site walkover, additional
sources of bacteriologic inputs will be identified. In some areas this will consist of a
windshield survey, while in other areas the site walkover will be done on foot. The
shoreline may also be surveyed by boat if useful in getting a closer look in some
areas. A watershed map with data from a windshield survey will be produced.

3. Monitoring

Although data has been collected at the beaches for bacterial data, very little in-lake
sampling has been done for traditional eutrophication parameters such as phosphorus,
nitrogen and for bacteria. While bacteria test results are available for shoreline samples,
the overall bacterial picture of the lake may be important in determining the extent of the
problem and whether there are groundwater contributions of bacteria.

A field sampling data report will be included in the final report for all monitoring tasks.
Water quality samples (Total Phosphorus (TP), ammonia nitrogen, nitrate nitrogen, fecal
coliform, E.coli, Total Suspended Solids (TSS), and turbidity) will be collected in clean
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and/or sterile bottles provided by Eastern Analytical Inc. according to laboratory QC
guidelines. Field measurements (temperature, dissolved oxygen, pH, and conductivity)
will be collected using a YSI 556 MPS handheld multi-meter or equivalent instrument.
Depth will be recorded using a Secchi Disk. Depth of sediment will be estimated using a
pole and zip-ties.

a. In-Lake Monitoring Station
The lake has not been assessed for depression of dissolved oxygen at the bottom. This
subtask, which would be combined in the field with subtasks 3a and 3b, would
include in-lake sampling at the surface and bottom of the “deep hole” of the lake.
Field parameters would be monitored including temperature, dissolved oxygen at
intervals through the water column, pH, and conductivity. Additionally, laboratory
analysis will be performed on samples collected at the bottom and at the surface for
Total Phosphorus, ammonia nitrogen, nitrate nitrogen, Total Suspended Solids, and
turbidity. Bacteria would also be analyzed using fecal coliform and E. coli
parameters. This in-lake monitoring will show whether there are significant
differences between the bottom and surface of the lake and may indicate strategies
that could be effective. We have assumed three rounds of in-lake sampling.

b. Dry Weather Input Sampling
Dry weather events are defined as no rain 72 hours prior to a sampling event. The
Powow River is the primary inlet to the lake and will be sampled upstream of the
Newton Road culvert, just downstream of Tuxbury Lake, upstream of the Jewell
Street culvert, and just prior to entering Lake Gardner. This will be included in the
sampling program with analysis for temperature, dissolved oxygen, pH, and
conductivity via field measurements, and Total Phosphorus, ammonia nitrogen,
nitrate nitrogen, fecal coliform, E. coli, Total Suspended Solids, and turbidity
submitted for laboratory analysis. Any other dry weather inputs would also be
sampled if found discharging to the lake. Additionally, the lake outlet will be sampled
downstream of the dam, representing outflow from the surface of the lake. Presence
or absence of flow over the dam and/or from the outlet pipe will be documented.
Three rounds of dry weather sampling will be performed for the lake inlet, lake outlet,
and up to one additional major inlet found during field investigations.

c. Wet Weather Input Sampling
Wet weather events are defined as a storm event greater than 0.5 in a 24-hour period,
with first flush occurring ten minutes after flow is observed. There are nine known
stormwater outfalls that discharge in close proximity to Lake Gardner. These outfalls
will be sampled under wet weather conditions with analysis for temperature,
dissolved oxygen, pH, and conductivity via field measurements, and Total
Phosphorus, ammonia nitrogen, nitrate nitrogen, fecal coliform, E. coli, Total
Suspended Solids, and turbidity. This information will be used to determine the need
for and benefit of local controls for this outlet to minimize direct bacteria inputs at the
beach. Two rounds of sampling will be performed on all nine outfalls. This may be
reduced depending on the results of the dry weather sampling (in-lake sampling) and
based on the results of the first round of wet weather sampling. Any changes in the
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number and frequency of sampling will be submitted to DEP and EPA personnel
listed on the Distribution List in Section 1.3 for approval beforehand.

d. Sediment Depth
During in-lake sampling, the deep hole will be checked for sediment approximations.
At this time, a full sediment depth map for purposes of dredging is not included in
this scope. Instead, a check on estimated depth at the in-lake location would be made
such that it could be compared annually to determine if and when dredging might be
appropriate. The location of the Deep Hole station will be recorded with a GPS unit
on the first visit, such that the location can be replicated during subsequent field
events.

4. Data Evaluation
a. Water Quality Issues
Based on the information obtained in Tasks 2 and 3, any additional water quality
issues and the conclusions on past data will be reviewed and identified. A summary
of identified water quality issues will be provided in the final report.

b. Evaluate Effectiveness of Existing Controls
During field reviews and monitoring, an assessment will be made of the existing
controls including the geese control program and their apparent effect on water
quality will be evaluated using the data generated in previous tasks. A summary of
the effectiveness of existing controls will be provided in the final report.

c. Additional Control Identification
Based on the data collected to date, additional controls will be identified and
described in a conceptual method. The final report will identify potential controls for
future implementation. Criteria that will be used to prioritize areas for future site
BMPs or watershed restoration will include the extent of water quality impacts from
each tributary, type of pollutant being remediated, will the BMP adequately promote
stormwater awareness, area required to construct a BMP that sufficiently treats
stormwater, property ownership, cost to implement or construct BMP, maintenance
responsibilities and associated costs.

5. Project Recommendations
Based on the above tasks, CEI will prepare a bacteriological investigation report that will
outline specific areas of bacterial contribution within the watershed and other sources of
nonpoint source pollution identified. Specific BMP recommendations to improve water
quality will be provided in a long-term remediation plan with conceptual designs,
approximate costs, and an implementation schedule. Conceptual designs will incorporate
uses of Low Impact Development (LID) principles and BMPs whenever possible.

A draft and final report will be prepared that presents that findings of tasks 1 through 4
and includes:

e Sampling and analysis protocol

e Watershed maps
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Additional water quality controls needed
Discussion and recommendations related to options
Specific stormwater controls

Prioritization and costs of recommended activities
Outline of next steps including future funding

6. Reporting
Monthly project status reports will be prepared and submitted to the MA DEP 604b
Project Officer per the ARRA reporting requirements. Quarterly invoices and project
reports will also be provided. A draft and final report consisting of a summary of project
results and recommendations will be submitted to MA DEP for review and approval.

Table 1.6-1 outlines the project schedule.

Table 1.6-1. Project Milestone Schedule

Task Month
eerPtien ol gl gl g8l s|s|slelelslelzl s
S|8|S|8|S|8| 8/ 8|8 & R|IE|& &%
c o = c —_ =] o + > [S] c o
S| e|3|&|3|3|3|2|8|6|2|8|s|¢2|=2
Task 1: x X X
QAPP
Task 2:
Data Assessment X X X
and Mapping
Task 3:
Lo X X X X X
Monitoring
Task 4:
Data Evaluation X X X
Task 5:
Project X X X
Recommendations
Task 6:
. X X X X X X X X X X X X X X X
Reporting
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1.7. Data Quality Objectives for Measurement Data

Data quality objectives and criteria are discussed in Tables 1.7-1, 1.7-2, and 1.7-3. The
objective of this project is to collect water quality data in-lake as well as at stormwater outfalls.
Water quality data will also be collected at two locations along the Powow River that are up-
stream of Lake Gardner. The extent and quantity of samples collected in-lake, within the Powow
River and at outfalls is discussed in Section 1.6. In-lake data will be collected, at the inlet and
outlet to Lake Gardner, as well as throughout the water column and bottom at the deepest point
of the lake. This in-lake data show whether there are significant differences between the bottom
and surface of the lake such as periods of anoxia and may indicate whether strategies would be
effective. Data will be used to prioritize and plan for future water quality improvement projects
in and around Lake Gardner in an effort to reduce the number of beach closures, algal blooms,
sedimentation, and the spread of nuisance aquatic weeds. This effort will also provide baseline
data for future water quality efforts, particularly relating to TSS, nutrients and bacteria.

Based on the field and analytical results of the data, appropriate measures will be assessed for
follow-up stormwater remediation in terms of the beneficial impact on surface water quality.
Water quality impairments such as TSS, turbidity and nutrient levels will be evaluated at each
sample location to help determine the cause of excessive sediment and elements contributing to
noxious aquatic weeds found in Lake Gardner. The field and analytical results at each sampling
location will help determine where to focus improvement efforts and prioritize BMPs that reduce
sediment and nutrient inputs to the lake.MA DEP will use the data to assess the performance of
projects it funds through their respective grant programs. The data will also be available to other
interested parties, such as the LGIA, and for regional reporting purposes. Data quality objectives
will include precision, accuracy/bias, representativeness, comparability, and completeness:

Precision is a measure of the reproducibility of repeated measurements and will be determined
by analyzing sample duplicates. If sample duplicates fall within a specified critical range for that
parameter, the precision will be acceptable. If the duplicate falls outside the critical range, the
sample will be run again to determine if there was an error in the analyzer or the lab/field
equipment that led to the imprecision. Lab duplicates will be collected twice each sampling event
for each parameter analyzed, once at a stormwater outfall and once at an in-lake surface sample.

Accuracy/Bias is an indicator of measurement confidence and will be calculated based on
analytical results of lab spiked samples of known concentrations. Lab analysis will include the
division of a sample into two aliquots with a known amount of a standard added to one aliquot.
Both aliquots are then analyzed and the amount of the spiked material recovered will be
compared to the amount added. Spike samples will be analyzed once per analytical batch. Lab
spikes will not be performed for parameters measured during multi-meter use or bacteria analysis
due to the impracticality of this analysis. Multi-meter parameters will be compared against the
manufacturers calibration solution. Percent recoveries are calculated as follows:

% Recovery = ((SC - UC)/ EV) *100
Where:
SC = Concentration in the spiked sample
UC = Concentration in the unspiked sample
EV = Expected value
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Representativeness is the extent to which the sampling design and measurements obtained
adequately reflect the true environmental conditions at the location being monitored. This will be
evaluated based on the appropriateness of the selected sampling sites for describing specific
impacts and general characteristics, the appropriateness of the sample collection points and
frequency based on temporal and spatial variations, and the appropriateness of the selected
parameters to the type of impact.

Comparability is the degree to which data can be compared directly to similar studies. In-situ
data will be appropriately compared through the use of the same field protocol, locations, and
frequency. Stormwater data will be compared between sites to assist with development of
follow-up stormwater remediation projects at sites with the greatest observed impacts. In-lake
and stormwater outfall sample collection will follow this QAPP and will remain as baseline
water quality for future sample collection and studies for comparison.

Completeness is the percentage of validated data compared to the total amount of data collected.
The data set will be considered complete when 90% of it meets the above established criteria
(precision, accuracy/bias, representativeness, and comparability. Completeness may be
calculated as follows:

Completeness = (A / B) * 100
Where:
A = Total number of valid data points
B = Total number of data points

Table 1.7-1. Data Quality Indicators

QC Sample and/or Activity Used to Assess

Matrix Measurement Performance Criteria Measurement Performance
Precision- Relative Percent Difference (RPD) <= Collecting and performing field duplicate
Overall 20% samples.
Precision-Lab | Relative Percent Difference (RPD) <= Running laboratory duplicate samples.
20% Frequency is determined by the method used (see

Section 2.5). Evaluating method QC
requirements such as laboratory control samples,
calibration standards and internal standards.
Deviations in QC are noted and tracked by EAI.

Accuracy/Bias | 80-120% Recovery of Spikes; Analyzing matrix spikes and duplicates.
Max 20% RPD for duplicates. Maintaining and following detailed SOPs for
storage, preparation and sample analysis.
Representative | Current field program was designed to Review of storm event data, watershed, and
ness obtain data representativeness through the | drainage system characteristics.

screening and selection of sample
locations. Program includes both in-lake
and stormwater samples.

Comparability | Data will be compared between sites to Data comparison and evaluation by Project
identify those with the greatest impact and | Manager and Technical Advisors, as appropriate
provide a baseline for comparison with for this project.

future data.

Completeness | 90% data will meet all acceptance criteria | A data completeness check is performed by the
in Table 1.7-2. Project Manager and Technical Advisors, as
appropriate for this project.
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Table 1.7-2. Field Indicator Data Quality Objectives

Source WQ Reporting |Detection Overall
Matrix Indicator Units [Limit |Limit Limit Accuracy / Bias Precision |Range
In-Lake Temperature [°C [20* N/A 0.01 +/-0.15 0.01 -5-45
\Water Column
In-Lake Dissolved mg/L 6.0* N/A 0.01 0 to 20, highest of £ 2% (0.5 0-50
Water Column|Oxygen of reading or £0.2; 20 to
50, £ 6% of reading
In-Lake and [pH - 6.5-8.3" [N/A 0.01 +/-0.2 0.5 0-14
Stormwater
In-Lake and |Conductivity |mS/cm Back- |N/A 0.001 highest of + 0.5% of  |0.001to |0-200
Stormwater ground reading or £ 0.001 0.1 mS/cm
In-Lake Depth to ft N/A N/A 0.05 +/-0.1 0.1 0-100
Bottom
In-Lake Secchi Depth |ft N/A N/A 0.05 +/-0.1 0.1 0-100
In-Lake Depth of ft N/A N/A 0.01 +/-0.01 0.01 0-100
Sediment

1. 314 CMR 4.00 Massachusetts Surface Water Quality Standards.

Table 1.7-3. Laboratory Indicator Data Quality Objectives

Source WQ |Reporting [Detection Overall
Matrix Indicator |Units  |Limit [Limit (RL)|Limit Accuracy / Bias Precision Range
In-Lake and [Total mg/L  0.008" [0.002 0.002 80-120% recovery for  [20% relative [0.01-
Stormwater [Phosphorus lab fortified matrix percent 1.2
difference
(RPD)
In-Lake and |[Ammonia |mg/L  [0.254* |0.05 0.05 90-110% recovery for  [20% RPD 0.03-
Stormwater |Nitrogen QC standards 1400
In-Lake and [Nitrate mg/L  [10° 0.05 0.05 90-110% recovery for  |+/-0.01 mg/L |0.05-
Stormwater |Nitrogen lab fortified matrix. for 0.0-1.0, |10.0
+/-10% linear +/-0.1 mg/L
calibration range. for 1.0-2.0,
+/-10% instrument +/-0.3 mg/L
performance check for 2.0-10.0
In-Lake and [Fecal Most  Kk20° |<1.8 <18 TNTC (Too Numerous |30% RPD for |0-
Stormwater |Coliform |Probable to Count) on pos. control(log 10 100,00
Number and 0 or less than RL for(transformed |0
(MPN) neg. control duplicate data
In-Lake and [E.coli MPN  k235% |N/A 0 TNTC on pos. control  [30% RPD for |0-
Stormwater and 0 or less than RL for{log 10 100000
neg. control transformed
duplicate data
In-Lake and [TSS mg/lL 257 1 1 80-120% recovery for  [20% RPD 0-500
Stormwater QC standards
In-Lake and [Turbidity |[NTU  [3.04° [1.ONTU [1 90-110% recovery for | +/-1 NTU 0-40
Stormwater QC std. +/-10% check
instrument performance

1. EPA Eco-Region Nutrient Criteria, Eco-Region XIV.

2. MADEP Aquatic Life Use Criteria

3. EPA National Recommended Water Quality Standards

4. 314 CMR 4.00 Massachusetts Surface Water Quality Standards.
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1.8. Training Requirements / Certification

Lake Gardner Improvement Association (LGIA). staff will complete the project monitoring and
sampling. The LGIA have conducted water sampling at the several freshwater swimming areas
in Lake Gardner on behalf of the Town of Amesbury.

The Monitoring Coordinator will meet with the Project Manager and QA/QC Officer to review
the sampling sites, sampling procedures, project goals and objectives to answer any questions
regarding the QAPP. The Monitoring Coordinator is familiar and trained in field sampling and
handling and has conducted field sampling in dry and wet weather conditions in several Towns
in the past. The Monitoring Coordinator has coordinated other training and field sampling
projects and has extensive expertise in working with volunteers.

The Monitoring Coordinator will visit each sampling location prior to holding the
monitoring/sampling start-up meeting for the sampling staff. He will train the sampling staff, as
appropriate for the sampling project based on prior water quality and stormwater sampling
experience. At a minimum, training will include relevant safety issues, sample collection and
documentation, QAPP review, and a dry run of the sampling event. Volunteers will be trained to
operate all sampling equipment as well as instructed on how to properly calibrate the multi-meter
for field measurements.

The QAPP and other sampling references will be available prior to and during all sampling
events. The Monitoring Coordinator will be available to assist members of the Field Sampling
Team as needed. Appendix C includes a copy of the training record that will be completed and
maintained on file with the Town of Amesbury and the LGIA, and included as part of the final
project report.
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1.9. Documentation and Records

Documentation accompanying samples from field collection and monitoring through laboratory
analysis include field data sheets, sample labeling, chain of custody forms and lab data sheets.

Field Data Sheets
Field data sheets will be completed on-site at the time of sampling and monitoring and will be
provided to each field team. Field sheets will include the following information:
e Site name and location
Names of field team personnel
Sample date/time collection
Weather conditions
Site observations
Station location

Paper records will be stored with the LGIA. Paper copies will be scanned into Adobe Reader
format (.pdf files) and stored electronically on servers at Comprehensive Environmental, Inc. for
a minimum of five years and backed up several times each week. Appendix D contains a
sampling and monitoring data sheet.

Sample Labeling
Sample labeling will include a label for each sample bottle collected in the field and filled out
with an indelible writing instrument. A sample label is included in Appendix E and will include
the following information.
e Name of sample collected
Sample identification
Location of sample
Date of collection
Time of collection
Initials of person collecting the sample
e Preservative
e Analysis

Records will be maintained at Eastern Analytical laboratories in a central lab archival location
for several years.

Chain of Custody
A chain of custody will be used to track the samples from the collection point through analysis
and data management. Chain of Custody records will be signed by the appropriate Field
Sampling Team member before samples are relinquished to the laboratory. The records will also
be signed by the receiving laboratory. The Field Team Leader, Monitoring Coordinator and the
laboratory analyzing the sample will maintain copies of the Chain of Custody. Appendix F
contains the appropriate sample Chain of Custody form. The Chain of Custody will contain the
following information:

e General project information

e Sample identification
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Date of collection

Time of collection

Sample matrix

Sample analysis

Additional comments as appropriate

Records will be maintained at Eastern Analytical laboratories in a central lab archival location
for several years. Paper copies will be scanned into Adobe Reader format (.pdf files) and stored
electronically on servers at Comprehensive Environmental, Inc. for a minimum of five years and
backed up several times each week.

Lab Data Sheets

Lab data sheets will be used by the laboratory to document sample processing and analysis. Lab
data sheets will be kept for each parameter analyzed and will include:
Name of lab

Analysis date

Time of sample arrival at lab

Time samples were analyzed

Sample ID # and site #

Raw results, calculated results

Name of lab analyst

Internal QC procedures.

Bacteria lab data sheets will also include:
e Volume filtered
e Number of colonies counted
e Result in colonies per 100 mL.

Records will be maintained at Eastern Analytical laboratories in a central lab archival location
for several years. Paper copies will be scanned into Adobe Reader format (.pdf files) and stored
electronically on servers at Comprehensive Environmental, Inc. for a minimum of five years and
backed up several times each week.

Data Presentation

Data will be tabulated into various tables and graphs and presented in the draft and final reports
to be submitted to EPA and MA DEP for approval. Reports will include both a summary of all
data as well as copies of the raw data obtained during sampling events. Summaries will be
presented in tables within the report body with raw data included in an appendix. Monthly and
quarterly reports will document data obtained in the most recent sampling round.

Approved QAPP

Upon approval by MA DEP and EPA, the approved QAPP will be distributed to those specified
on the Distribution List as outlined in Section 1.3. Distribution will be done via email, with
hardcopies available to CEI staff and the Field Team prior to the first sampling event. Any
updates will be sent via email.
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2.0. DATA GENERATION AND ACQUISITION

2.1. Sampling Process Design

The goal of this project is to collect surface water quality data in-lake and at stormwater outfalls
to prioritize and plan for future water quality improvement projects in an effort to reduce the
number of beach closures, algal blooms, sedimentation, and the spread of nuisance aquatic
weeds. Sampling sites were selected to provide a water quality profile at different locations in
and around the lake. The combination of outfall and in-stream sample locations will best
quantify the magnitude and type of stormwater impacts in Lake Gardner.

Sample Site Selection

Sample sites were selected to evaluate the water quality of natural and constructed tributaries to
Lake Gardner, as well as impacts on downstream water quality. Figures 2.1-1 and 2.1-2 in
Appendix B show the location of all sample stations. All samples will be analyzed for
temperature, dissolved oxygen, pH, conductivity, Total Phosphorus, ammonia nitrogen, nitrate
nitrogen, fecal coliform, E.coli, Total Suspended Solids, and turbidity. Finally, the depth to
bottom at the Deep Hole (Deep) location will be recorded.

The Newton Road station is located just downstream from the Tuxbury Pond outlet on the
upstream side of the bridge. This station was selected to determine water quality exiting the
pond. The Jewell Street station is located between the Newton Road and Lake Inlet stations
upstream of the bridge, and will be used to further bracket water quality impacts along the
Powow River, particularly to identity potential impacts from the nearby farm and wetland areas.
The lake inlet station is located just prior to where the Powow River widens into Lake Gardner.
This station was selected to determine pollutant loads carried into the lake from upstream
sources. The lake outlet station is located just downstream of the Lake Gardner dam. This
station was selected to determine pollutant loads leaving the lake and impacting the downstream
Powow River. Data at this station will be compared to the inlet station to determine the effects
of the impoundment on water quality. The deep hole station is located towards the southern end
of the lake. Samples will be taken both at the surface and bottom. Temperature and dissolved
oxygen readings will be taken throughout the water column. The LGIA will also determine an
approximate sediment depth. Data will be compared to the lake inlet and outlet to understand
water quality variations within the lake.

Nine stormwater outfalls previously located around Lake Gardner will be sampled to determine
pollutant load contributions. Each outfall will be prioritized according to the impact on the lake
for future water quality improvement, such as the design and construction of stormwater BMPs.

Sample Collection Description

Three rounds of dry weather sampling will be conducted at the Newton Road, Jewell Street, lake
inlet, lake outlet, and deep hole station. A minimum of two rounds of sampling at each of nine
stormwater outfalls will be collected during wet weather events. Dry weather events are defined
as no rain 72 hours prior to a sampling event. Wet weather events are defined as a storm event
greater than 0.5” in a 24-hour period with first flush occurring ten minutes after flow is observed.
As discussed in the Standard Operating Procedures, wet weather conditions will be monitored
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through the NOAA: National Weather Service website at
http://weather.noaa.gov/weather/MA_cc_us.html under the Essex County forecast section.
Sample collection procedures are outlined in SOPs located in Appendix G.

Sampling is expected to begin in May 2010. Refer to Table 1.6-1 for a project schedule. Table
2.1-1 outlines the sampling and monitoring program.

Table 2.1-1. Sampling/Monitoring Design

Indicator | Sites® | Sample Location

Wet Weather: Two sampling rounds with storm events that generate >0.5” of precipitation in a 24-hr period and
no rain 72 hrs prior to sampling. Weather reporting will be obtained from the NOAA: National Weather Service
website.

Stormwater 4-2 Orchard Court
Stormwater 4-4 Unicorn Circle near Barbara Drive intersection
1. Temperature
é' D;'SSOIVed Oxygen Stormwater 4-5 Unicorn Circle
: p
4. Conductivity Stormwater 4-7 Nancy Drive
5. Ammonia Nitrogen
6. Nitrate Nitrogen Stormwater 4-8 Nancy Drive
7. Fecal Coliform
8. E.coli Stormwater 4-9 Nancy Drive
9. Turbidity -
10.  Total Suspended Solids | Stormwater 4-12 | Whitehall Road
11. Total Phosphorus

Stormwater 4-13 Whitehall Road

Stormwater 4-15 End of Whitehall Lake Drive

Dry Weather: Three sampling rounds with no rain 72 hrs prior to sampling. Weather reporting will be obtained
from the NOAA: National Weather Service website.

1. Temperature Newton Road Powow River upstream of the Newton Road culvert

2. Dissolved Oxygen

3. pH Jewell Street Powow River upstream of the Jewell Street culvert

4. Conductivity

5. Ammonia Nitrogen Lake Inlet Powow River at discharge point to Lake Gardner

6. Nitrate Nitrogen

7. Fecal Coliform Lake Outlet Powow River at the just below Lake Gardner dam

8. E.coli

9. Total Suspended Solids Dsehe[:IHoIe Approximate center of Lake Gardner, at surface

10.  Turbidity (Shallow)

11.  Total Phosphorus Deep Hole (Deep) | Approximate center of Lake Gardner, at bottom
Depth to Bottom Deep Hole (Deep) | Approximate center of Lake Gardner, at bottom
Depth of Sediment Deep Hole (Deep) | Approximate center of Lake Gardner, at bottom
Secchi Reading Deep Hole (Deep) | Approximate center of Lake Gardner, at bottom

1. Temperature Deep Hole

2. Dissolved Oxygen (Shallow and Throughout water column at Deep Hole station
(DO) Deep)

1. See Figures 2.1-1 and 2.1-2 in Appendix B for sampling locations.
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In addition to sampling outlined above, two duplicate samples will be collected for each
indicator per sampling round, one at a stormwater outfall and one at an in-lake surface location.
Additionally, one blank filled with distilled water will be collected to verify that proper rinse
water was used on sampling equipment at the Deep Hole (Deep) station. Sample collection
SOPs are located in Appendix G.

Sample collection will be during daylight hours generally between 7 AM and 5 PM, 7 days a
week. Eastern Analytical accepts samples 8 AM to 5 PM Monday through Friday and outside of
office hours with advanced notice. The Monitoring Coordinator will coordinate sample dates
and times with Eastern Analytical Inc. in advance and immediately preceding the sampling
event. All samples will be grab samples.

Both the Monitoring Coordinator and Field Team Leader will monitor expected weather
conditions, including anticipated rainfall from appropriate weather locations such as
www.weatherunderground.com or local weather station throughout the sampling period. Should
appropriate weather conditions be expected, the Field Team Leader will contact all appropriate
field personnel in advance. This will be done up to one day ahead of time so that Field Team
members are on standby and the laboratory may be notified. Approximately one hour prior to
the start of the storm, final weather conditions will be reviewed, and the Field Team Leader will
give a go or no go to the Field Team. The Field Team will then meet at the main public beach
where the Team Leader will distribute bottles to each team and review final assignments.

Dry Weather Sampling

Should dry weather conditions be expected, sampling teams will be deployed to collect water
quality samples from each location. One crew with a minimum of two people will collect
samples from the Lake Inlet and Deep Hole stations via a boat during dry weather. A second
crew will collect samples from the Newton Road, Jewell Street, Lake Outlet and other inlets
found discharging to the lake during the dry weather sampling event.

Wet Weather Sampling

Should a storm greater than 0.5” be expected, sampling teams will be dispatched to their first
stormwater location to begin sampling after meeting at the public beach. Sampling will
commence ten minutes after the start of flow is observed to approximately capture the first flush
as per the sampling SOPs provided in Appendix G.

During wet weather, the nine stormwater outfalls will be sampled by a minimum of three crews.
After coordination with the Monitoring Coordinator and Field Team Leader, crews will be
stationed at their first sampling location at the start of the storm. Crews will be broken up
according to the following stations:

Crew 1: Stormwater 4-4, 4-5, and 4-15

Crew 2: Stormwater 4-7, 4-8, and 4-9

Crew 3: Stormwater 4-12, 4-13, and 4-2
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2.2.  Sampling Method Requirements

Sampling at the Lake Inlet and Deep Hole stations will be done from a kayak, canoe, or similar
vessel. A boat launching area is available at the northern end of the main public beach.
Sampling at Newton Road, Jewell Street, Lake Outlet and the nine stormwater outfalls will be
done on foot using either a surface sampler or extendable swing sampler. Samples at the Deep
Hole (Deep) station will be collected using a Wisconsin Sampler. Samples will be collected
directly with containers supplied by the lab with the exception of the Deep Hole (Deep) station.
Site maps (Figures 2.1-2 and 2.2-2) are provided to assist sampling teams in finding each
location. Collection methods are summarized in Tables 2.2-1 and 2.2-2. Laboratory QA/QC
procedures are provided in Appendix H. Sample collection SOPs are provided in Appendix G.

Table 2.2-1. Container, Sample Size, Type, Preservation and Storage

Container Minimum Sample | Sample Maximum
Indicator Type Quantity (mL) Type Preservation® Holding Time
Total Phosphorus HDPE 100 Grab Sulfuric Acid / Ice | 28 days
(TP)
Ammonia Plastic/Glass | 200 Grab Sulfuric Acid / Ice | 28 days
Nitrogen
Nitrate Nitrogen Plastic 50 Grab Ice 48 hours
Fecal Coliform Plastic Sterile | 100 Grab Sterile / Ice 4 hours
Container
E.coli Plastic Sterile | 100 Grab Sterile / Ice 4 hours
Container
Total Suspended Plastic 300 Grab Ice 7 days
Solids
Turbidity Plastic 100 Grab Ice 48 hours

1. All samples initially stored in a cooler at 4° C. TP and ammonia sample bottles will be pre-preserved by the lab
prior to the sampling event. Bacteria bottles will be sterilized by the lab prior to the sampling event.

Table 2.2-2. Sampling Methods

Sampling
Indicator What Will Be Sampled Sampling Equipment Method
Total Phosphorus (TP) | In-Lake and Stormwater Surface sampler, extendable swing
sampler, or Wisconsin Sampler.
Ammonia Nitrogen In-Lake and Stormwater Surface sampler, extendable swing
sampler, or Wisconsin Sampler.
Nitrate Nitrogen In-Lake and Stormwater Surface sampler, extendable swing
sampler, or Wisconsin Sampler.
Fecal Coliform In-Lake and Stormwater Surface sampler, extendable swing Refer to
sampler, or Wisconsin Sampler. Appendix G
E.coli In-Lake and Stormwater Surface sampler, extendable swing for sampling
sampler, or Wisconsin Sampler. SOP.
Total Suspended In-Lake and Stormwater Surface sampler, extendable swing
Solids sampler, or Wisconsin Sampler.
Turbidity In-Lake and Stormwater Surface sampler, extendable swing
sampler, or Wisconsin Sampler.
Depth In-Lake (Deep Hole) Secchi Disk.
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Two duplicate samples will be collected for each indicator per sampling round, one at a

stormwater outfall and one at an in-lake surface location. One blank filled with distilled water
will be collected to verify that proper rinse water was used on sampling equipment.
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2.3.  Sample Handling and Custody Requirements

Detailed sampling and handling procedures are outlined in the Standard Operating Procedures
provided in Appendix G. The five steps to sample handling and custody are described below.

Completion of Field Data Sheets

Field data sheets will be completed at the sample site during sampling activities and will include
the following general information: site name and location, names of field team personnel, sample
date/time collection, weather conditions, and comments. The Field Team will record values of
temperature, pH, dissolved oxygen, and conductivity measured with a properly calibrated multi-
meter instrument. Upon filling each bottle for laboratory analysis, the team member will place a
check mark in the appropriate box for Total Phosphorus, ammonia, nitrate, fecal coliform, E.coli,
Total Suspended Solids, and turbidity to keep track of laboratory samples. If performing
sampling at the Deep Hole (Deep) station, field team will record the depth, temperature and
dissolved oxygen readings at two-foot intervals throughout the water column, as well as the final
depth to sediment using a multi-meter and Secchi Disk. Estimated sediment depth will be
estimated at the bottom with a pole and zip-ties. A sample field data sheet is provided in
Appendix D.

Sample Labeling

Sample labels will be placed on dry bottles in advance of sampling. The laboratory will provide
sample labels. An example label is provided in Appendix E. Each sample label will contain the
following information once sampling is complete: sample name (e.g., Stormwater 4-5), location
(e.g. Unicorn Circle), sampler’s initials, date and time, preservation (e.g., sulfuric acid), and lab
analysis to be performed (e.g., TP).

Sample Transport and Chain of Custody

The Total Phosphorus, ammonia nitrogen, nitrate nitrogen, fecal coliform, E.coli, and samples
will be placed in coolers on ice and transported to Eastern Analytical subsequent to sample
collection and within the sample holding times by laboratory courier. Once sampling is
completed, the Field Team Leader will meet with each sampling team to compile data sheets and
samples that will be submitted for laboratory analysis. The containers will be inspected to ensure
they are sealed and labeled appropriately. A chain of custody will be used to track the samples
from the collection point through analysis and data management. The Field Team Leader will
sign Chain of Custody records before samples are relinquished to the laboratory courier. The
receiving laboratory will also sign the records. The Field Team Leader, Monitoring Coordinator
and the laboratory analyzing the sample will maintain copies of the Chain of Custody. Appendix
F contains the sample Chain of Custody form which contains the following information: general
project information, sample identification, date of collection, time of collection, sample matrix,
sample type, sample analysis, and additional comments as appropriate.

Sample Disposal
The samples analyzed in the laboratory will be disposed in accordance with Massachusetts Law
and the Standard Operating Procedures (SOP) of Eastern Analytical Inc.

Sample Storage
No samples will be stored for later use in this project.
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2.4. Analytical Methods Requirements

Field measurements will be performed in accordance with the SOPs provided in Appendix G.
Temperature, DO, pH, and conductivity indicators will be measured with a YSI 556MPS Multi-
meter or equivalent instrument. The operating manual is provided in Appendix I. Depth to
bottom and Secchi Depth will be measured with a Secchi Disk with an attached line marked at
1/10™ of a foot intervals. Sediment depth will be approximated with a pole and zip-ties. Table
2.4-1 provides a summary of field measurements indicators and methods.

Table 2.4-1. Field Measurements Methods

Responsible Reporting Modifications
Indicator Organization Method Units or options
Temperature LGIA YSI 556 MPS Multi-meter or °C None
equivalent.
Dissolved Oxygen LGIA YSI 556 MPS Multi-meter or mg/L None
(DO) equivalent.
pH LGIA YSI 556 MPS Multi-meter or - None
equivalent.
Conductivity LGIA YSI 556 MPS Multi-meter or mS/cm None
equivalent.
Depth to Bottom LGIA Secchi Disk ft None
Secchi Depth LGIA Secchi Disk ft None
Depth of Sediment LGIA Pole and zip-ties ft None

Laboratory analyses will be performed in accordance with Eastern Analytical QA/QC
procedures, provided in Appendix H. Table 2.4-2 provides a summary of laboratory analytical
indicators and methods.

Table 2.4-2. Laboratory Analyses Methods

Responsible Reporting Modifications

Indicator Organization Method Units or options

Total Phosphorus Eastern EPA 365.3 mg/L None

(TP) Analytical, Inc.

Ammonia Nitrogen Eastern EPA 350.3 mg/L None
Analytical, Inc.

Nitrate Nitrogen Eastern EPA 353.2 mg/L None
Analytical, Inc.

Fecal Coliform Eastern SM 9221E 19th Edition # colonies/ | None
Analytical, Inc. 100 mL

E.coli Eastern SM 9221F 19th edition # colonies/ | None
Analytical, Inc. 100 mL

Total Suspended Eastern EPA 160.2 mg/L None

Solids Analytical, Inc.

Turbidity Eastern EPA 180.1 NTU None
Analytical, Inc
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2.5. Quality Control Requirements

Tables 2.5-1 and 2.5-2 contain all field and laboratory QC tests and samples for each indicator.

Table 2.5-1. Field Quality Control Checks for Field Parameters®

Indicator Field Quality Control Checks Calibration

Temperature Instrument is clean and calibrated. All readings recorded on YSI calibrated just
field data sheet. prior to use

Dissolved Oxygen Instrument is clean and calibrated. All readings recorded on YSI calibrated just

(DO) field data sheet. prior to use

pH Instrument is clean and calibrated. All readings recorded on YSI calibrated just
field data sheet. prior to use

Conductivity Instrument is clean and calibrated. All readings recorded on YSI calibrated just
field data sheet. prior to use

Secchi Disk calibrated
at beginning of
sampling season
Secchi Disk calibrated
at beginning of
sampling season

NA

Depth to Bottom Instrument is in working order. All readings recorded on field

data sheet.

Secchi Depth Instrument is in working order. All readings recorded on field

data sheet.

Depth of Sediment Instrument is in working order. All readings recorded on field
data sheet.
1. The QA/QC Officer and Field Team Leader will evaluate the field data when available to determine if the QC

samples reveal any sampling or analytical problems.

Table 2.5-2. Field Quality Control Checks for Laboratory Parameters’

EPA
Indicator Field Quality Control Checks Method Calibration EAI SOP #
Total Sampler is clean, sample is transferred immediately | EPA 4 standards and | QA142002
Phosphorus | from sampler to sample container, container is 365.3 ablank every 4 | PhosT
(TP) properly sealed and immediately placed on ice. months.
Ammonia Sampler is clean, sample is transferred immediately | EPA 3 standards and | QA138002
Nitrogen from sampler to sample container, container is 350.3 ablank every 4 [ NH3
properly sealed and immediately placed on ice. months.
Nitrate Sampler is clean, sample is transferred immediately | EPA 3 standards and | QA117001
Nitrogen from sampler to sample container, container is 353.2 a blank, daily. Lachat
properly sealed and immediately placed on ice.
Fecal Sample container is intact and sterile (sealed), no SM 9221E | NA QA196001
Coliform foreign objects enter the container, gloves are worn | 19th FC
to prevent sample contamination, and container is Edition
properly sealed and immediately placed on ice.
E.coli Sample container is intact and sterile (sealed), no SM 9221F | NA QA193001
foreign objects enter the container, gloves are worn | 19th EC
to prevent sample contamination, and container is edition
properly sealed and immediately placed on ice.
Total Sampler is clean, sample is transferred immediately | EPA N/A QA102001
Suspended | from sampler to sample container, container is 160.2 TSS
Solids properly sealed and immediately placed on ice.
Turbidity Sampler is clean, sample is transferred immediately | EPA Instrument QA170001
from sampler to sample container, container is 180.1 calibration Turb
properly sealed and immediately placed on ice. checked.

1. The QA/QC Officer and Field Team Leader will evaluate lab data when available to determine if the QC samples
reveal any sampling or analytical problems.
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Tables 2.5-3 and 2.5-4 contain all field and laboratory QC frequency for each indicator.

Table 2.5-3. QA/QC Frequency for Field Parameters

Indicator

QA/QC Checks

Temperature

Parameter stabilizes prior to recording final reading.

Dissolved Oxygen (DO)

Parameter stabilizes prior to recording final reading.

pH

Parameter stabilizes prior to recording final reading.

Conductivity

Parameter stabilizes prior to recording final reading.

Depth to Bottom

Two readings are within 0.1 foot of each other.

Secchi Depth

Two readings are within 0.1 foot of each other.

Depth of Sediment

Two readings are within 0.1 foot of each other.

Table 2.5-4. QA/QC Frequency for Laboratory Parameters’

Matrix Continuing | Lab Performance
Matrix | Spikes Calibration | Control | Check

Indicator Blanks Duplicates Spikes | Duplicates | Checks Samples | Samples
Total one per N/A one per | one per two per one per semiannual
Phosphorus | batch batch batch digestion digestion | batch
(TP) batch
Ammonia one per N/A 10% 10% one every one per semiannual
Nitrogen analytical four hours batch

batch
Nitrate 10% N/A 10% 10% 10% 10% once per
Nitrogen quarter
Fecal NA 5% of positive | N/A N/A N/A N/A semiannual
Coliform samples
E.coli NA 5% of positive | N/A N/A N/A N/A semiannual

samples

Total one per 10% N/A N/A N/A one per once per
Suspended | batch batch quarter
Solids
Turbidity one per 10% N/A N/A see one per semiannual

batch calibration batch

1. Quality control protocols and laboratory SOPs are provided in Appendix H.
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2.6. Equipment Testing, Inspection, and Maintenance Requirements

Tables 2.6-1 and 2.6-2 contain field and laboratory QC inspection and maintenance procedures.

Table 2.6-1. Field Equipment Inspection and Maintenance

Inspection Available Maintenance
Equipment Type Frequency Type of Inspection Parts Frequency
YSI 556 MPS Prior to each Working order, integrity, cleanliness, | Spare batteries. | Annually or
Multi-meter sampling event | and properly calibrated according to as needed.
manufacturer specifications.
Surface Sampler Prior to each Instrument is clean. Spare sampler. | Annually or
sampling event as needed.
Extendable Swing | Prior to each Instrument is clean; extension Spare sampler. | Annually or
Sampler sampling event | mechanism is working correctly. as needed.
Wisconsin Sampler | Prior to each Instrument is clean; mechanism is Spare sampler. | Annually or
sampling event | working correctly. as needed.
Secchi Disk Prior to each Working order, integrity, cleanliness, | Spare sampler. | Annually or
sampling event | and properly calibrated according to as needed.
manufacturer specifications.
Pole and zip ties Prior to each Instrument is clean. None Annually or
sampling event necessary. as needed.
GPS Unit Prior to each Working order, integrity, and None Annually or
sampling event | cleanliness necessary as needed.
Cooler Prior to each Cooler is clean; ice packs. None Annually or
sampling event necessary. as needed.
Boat, motor, life Prior to each Boat is seaworthy, motor in working | Gasoline for Annually or
vests, gas, oars. sampling event | order, emergency equipment present. | motor as needed.

Table 2.6-2. Laboratory Equipment Inspection and Maintenance

Equipment Inspection Maintenance Frequency

Type Frequency | Type of Inspection Available Parts & Recordkeeping

Lab Benches | Each day of | Cleanliness, chips, cracks. Patch or filler kit Clean and disinfect before
use each analysis date.

Drying Oven | Each day of | Proper operation, cleanliness. | Per manufacturer Semi-annually or as needed
use Loghook notation.

Filtration Each day of | Calibration verified at range | Extra filters and Annually or as needed

Apparatus use of use. hand pumps Logbook notation.

Spectro- Each day of | Calibration verified at range | Per manufacturer Alignment is checked

photometer use of use. (Genesys 2) quarterly. Lamps and

tubing replaced as
necessary. Logbook

notation .
Analytical Each day of | Calibration verified at range | Per manufacturer Semi-annually or as
Balance use of use. (Ohaus needed. Logbook notation.
Adventurer)
Ammonia Each day of | Calibration verified at range | Per manufacturer Semi-annually or as
Analyzer use of use. (Alletch 380, needed. Logbook notation.

Timberline TL201)
Turbidimeter | Each day of | Calibration verified at range | Per manufacturer Semi-annually or as
use of use. (Hach 2100A) needed. Loghook notation.
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Instrument Calibration and Frequency Requirements

Tables 2.7-1 and 2.7-2 outlines field and laboratory calibration procedures. The laboratory
QA/QC manual is included in Appendix H of this QAPP. A quick guide to YSI calibration is
provided in Appendix J.

Table 2.7-1. Field Calibration Procedures
Standard of
Calibration
Equipment Inspection and Calibration Instrument Logbook | Corrective | Responsible
Type Frequency Used Notation | Action Party
YSI 556MPS | Prior to each sampling event. Manufacturers’ | No Replace / LGIA
Multi-meter standards calibrate
Secchi Disk At beginning of sampling season | Manufacturers’ | No Replace / LGIA
standards calibrate
Table 2.7-2. Laboratory Calibration Procedures
Standard of
Calibration
Equipment Inspection and Calibration Instrument Logbook | Corrective | Responsible
Type Frequency Used Notation | Action Party
Spectro- Alignment checked quarterly, Manufacturers’ | Yes Replace / Eastern
photometer lamps changed as necessary and standards calibrate Analytical,
alignment performed, pump Inc.
tubing replaced as necessary,
service required when calibration
curves out of line with historical
data.
Filtration Operation of vacuum pump, Manufacturers’ | Yes Replace / Eastern
Apparatus cleanness and completeness of standards calibrate Analytical,
equipment, sufficient filters, Inc.
sterility (bacteria samples).
Analytical Checked daily with three class S Manufacturers’ | Yes Replace / Eastern
Balance weights to verify accuracy over standards calibrate Analytical,
working range. Preventative Inc.
maintenance and verification of
calibration performed annually
using NIST calibration rates.
Ammonia Calibrated with three standards Manufacturers’ | Yes Replace / Eastern
Analyzer and a blank every three months. standards calibrate Analytical,
Continuing calibration checks Inc.
once every four hours
Turbidimeter | Calibrated with high and low Manufacturers’ | Yes Replace / Eastern
standards every three months. standards calibrate Analytical,
Inc.
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Inspection / Acceptance Requirements of Supplies and Consumables

Table 2.8-1 outlines field supplies and recommended inspections. Field SOPs are contained in
Appendix G. Procedures for calibrating the YSI Multi-meter as provided in Appendix J.

Table 2.8-1. Recommended Inspection for Supplies
Inspection Available Responsible
Supplies Frequency Type of Inspection [ Parts Maintenance Party
Field and lab Prior to each Visual Additional | None necessary. | LGIA / Eastern
sheets sampling event copies. Analytical
Sample bottles Prior to each Integrity, cleanliness | One set of | None necessary. | LGIA / Eastern
sampling event | and seal for nutrient | spare Analytical
bottles, verified bottles.
sterility of bacterial
sample bottles.
YSI 556 MPS Prior to each Working order, Spare Clean and LGIA
Multi-meter sampling event | integrity, cleanliness, | sampler, calibrate prior to
and properly spare each sampling
calibrated according | batteries. event.
to manufacturer
specifications.
Surface sampler | Prior to each Instrument is clean. | Spare Clean prior to LGIA
sampling event sampler. each sampling
event.
Extended Prior to each Instrument is clean; | Spare Clean prior to LGIA
stormwater sampling event | extension sampler. each sampling
sampler mechanism is event.
working correctly.
Wisconsin Prior to each Instrument is clean; | Spare Clean prior to LGIA
Sampler sampling event | mechanism is sampler. each sampling
working correctly. event.
Secchi Disk Prior to each Instrument is clean; | Spare Clean prior to LGIA
sampling event | mechanism is sampler. each sampling
working correctly. event.
Pole and zip-ties | Prior to each Instrument is clean. None Clean prior to LGIA
sampling event necessary. | each sampling
event.
GPS Unit Prior to each Working order, None None necessary. | LGIA
sampling event | integrity, and necessary.
cleanliness
Cooler Prior to each Cooler is clean; ice None Clean prior to LGIA / Eastern
sampling event | packs. necessary. | each sampling Analytical

event.
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2.9. Data Acquisition Requirements

Maps will be prepared using MassGIS data layers to help to identify monitoring locations and
the general land features in the area. Additional data, such as aerial photographs, groundwater
information, and soils information will be obtained from the United States Geological Survey
(USGS), United States Department of Agriculture (USDA), and/or the National Resources
Conservation Services (NRCS) as available. Rainfall information for each sampling date will be
obtained from the NOAA National Weather Service website and used for data evaluation at the
completion of sampling events. Water quality data may also be compared to the Merrimack
River Watershed 2004 Water Quality Assessment Report and the draft Northeast Region
Bacteria Source Tracking, 2008 Results as prepared by MADEP.

The above-referenced sources provide state or federal databases or studies with accurate
information suitable for this study. Data collected during this project will be used to prioritize
future water quality improvements and used for comparison with future water quality monitoring
efforts.

Additional field reconnaissance efforts will be performed by CEI staff familiar with the area and
experienced in conducting a watershed assessment. Watershed data such as land use types,
storm drain locations, additional sources of pollutant inputs, and sites with a higher pollution
potential will be compared to existing MassGIS data and incorporated into the report.
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2.10. Data Management

The field and laboratory data collected during this project will be managed according to the
following stages:

Raw Data

Field and lab data sheets will be signed and checked for completeness by the Field Team Leader
and Laboratory QA Officer. Any omissions or apparent errors will be verified with the Field
Team. Chain of Custody forms will follow the samples and the Laboratory QA Officer will
inspect data sheets as soon as they are received. All sample receipt and/or analytical anomalies
will be identified in the Narrative Section of the final summary report. Final summary reports
are reviewed by Laboratory QA Officer or approved signatory prior to final submission. If any
problem is suspected at this time, the Field Team Leader and/or samplers will be contacted. Lab
analysts will flag data and comment on any samples that did not arrive cool or have questionable
characteristics. Data sheets and Chain of Custody forms will be sent to the Project Manager,
QA/QC Officer, Monitoring Coordinator, and Field Team Leader as soon as the results are in.

Data Entry and Validation

The field and laboratory data will be entered into a spreadsheet (MS Excel). Final results may be
displayed in part by using ArcGIS maps if appropriate. The Field Team Leader and Monitoring
Coordinator will check the tabulated data against the field and lab sheets to assure that all data
has been entered correctly. The data will be critically reviewed by the Project Manager and
QA/QC Officer for reasonableness, correspondence with data quality objectives, and appropriate
qualification or censoring of suspect data.

Data Storage

Original field data sheets will be maintained with the Lake Gardner Improvement Association.
Laboratory data sheets and Chain of Custody forms will be maintained with Eastern Analytical,
Inc. Copies of all original documents will be provided to MA DEP and Comprehensive
Environmental Inc. for inclusion in the final report. Electronic files associated with the final
report including sampling results will be stored with CEI for distribution as appropriate.
Electronic files are stored on secure servers which are backed up several times each week.
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3.0. ASSESSMENT AND OVERSIGHT

3.1. Assessment and Response Actions

The Field Team Leader will observe the sampling teams to assess their understanding of the
written procedures both after the training session and after each sampling round. If any
deviations from the procedures are observed, they will be corrected and an assessment made as
to whether any previously collected data is suspect.

The Monitoring Coordinator will be responsible for overseeing data collection activities and
handling corrective actions that pertain to data collection and data entry. The Monitoring
Coordinator will be in contact with the Field Team Leader throughout the project, particularly
immediately before and after each sampling round. The Monitoring Coordinator will inform the
Project Manager with the results of corrective actions.

The QA/QC Officer will be responsible for reviewing the field data sheets and tabulated
laboratory data for information that pertains to data quality objectives throughout the project,
particularly immediately after each sampling round and when laboratory data results are
available.

The Project Manager will be responsible for oversight and follow-up on corrective actions
reported by the Field Team Leader, Monitoring Coordinator, and QA/QC Officer throughout the
project.

The Laboratory QA/QC Officer will provide the laboratory assessment procedures after each
sampling round and during data analysis. The Laboratory QA/QC Officer will discuss any
sampling issues with the Field Team Leader and Monitoring Coordinator as necessary.

The Technical Advisors will assist with these tasks throughout the project as appropriate.
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3.2. Reports

A summary memo will be prepared after the completion of each sampling event, once data
results are received but at a minimum at least prior to the next sampling event. The memo,
prepared by the Monitoring Coordinator with input from the Field Leader, QA/QC Officer and
Project Manager will summarize the sampling/monitoring event and note any problems that
occurred with recommendations for improvement prior to the next sampling event.

Monthly and/or quarterly reports will be distributed to the Town of Amesbury, LGIA, MA DEP
and EPA for comment and information purposes as part of the 604(b) reporting requirements.
As appropriate, the project quality assurance information will be included.

Final sampling/monitoring results will be incorporated into the final project report required by
the MA DEP 604(b) Grant Program at the completion of the project. This report will contain the
following:
e Executive Summary
Project Description
Existing Data Assessment
Environmental Monitoring
QA/QC Issues (field and laboratory)
Evaluation of Data
Recommendations and Conclusions
Data Gaps
References and Further Reading

Comprehensive Environmental Inc. will be responsible for interpreting the water quality results,
compiling monitoring data sheets, and completing a final report encompassing the above
sections. Draft copies will be distributed to the Town of Amesbury, LGIA, MA DEP and EPA
for review and comment prior to finalization and approval.
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4.0. DATAVALIDATION AND USABILITY

4.1. Data Review, Verification, and Validation Requirements

All data will be reviewed by the Monitoring Coordinator, Project Manager, and QA/QC Officer
as well as the MA DEP Project Officer to determine if they meet the QAPP objectives. The
Field Team Leader will initially review field data for completeness as soon as possible after
collection. If data review indicates a problem with a particular sample, it is possible that another
sample round will be collected at the site. The Project Manager, QA/QC Officer, Monitoring
Coordinator and Field Team Leader will determine the appropriateness and need for such an
action.

The Project Manager and QA/QC Officer will review laboratory data for completeness as soon
as possible after analysis. Data on field duplicates, lab duplicates, and other quality control
measures should accompany the sample data. If discrepancies that exceed the data quality
objectives are observed, re-analysis may be possible, as long as additional sample material is
available and holding times have not been exceeded.

The Project Manager and QA/QC Officer using all available QC data will review the combined
data set after the field collection data. Deviations will be flagged, incomplete data will be noted,
and sampling staff and volunteers will be reminded that complete data logs are necessary.
Calculations will be spot-checked. QC results that deviate from the data quality objectives will
call the validity of the individual data or all related data into question. The final decision on
whether to include or reject the data will be made by the Project Manager and QA/QC Officer
and the MA DEP Project Officer.
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Each verifying group will examine all data for logical consistency, as presented in Table 4.3-1.
If inconsistencies are found, an attempt will be made to determine whether the data is in error.
For example, field notes taken at the time of the sampling event might indicate possible reasons
for any inconsistency. Any apparent problems will be noted in the final reports as appropriate.

Table 4.2-1. Validation and Verification Procedures

Coordinator

after each sampling
date.

field sheets, and chain of
custody sheets.

Verifying Possible Corrective Measures
Group When Activity and Notification
Field Team Sampling day — when Collect, review field staff Discuss with field staff.
Leader samplers turn in their field sheets for outliers,
data sheets, chains of illegible data entries, missing | Flag problems that are not
custody. data, etc. correctable.
Fill in missing data.
Laboratory Sampling day — when Same as above for chain of All analytical issues will be identified
Project samples are submitted, | custody. and addressed by the Laboratory
Manager chains of custody, Area Supervisors.
laboratory report. Check for samples that
exceeded holding time, All sample receipt and/or analytical
arrived in improper condition | anomalies will be identified in the
(i.e., too warm, improperly Narrative Section of the final
sealed). summary report.
Monitoring | As soon as possible Review data/ observation, Discuss any outliers or errors with

other team members and correct
those found.

Project
Manager /
QA/QC
Officer

Shortly after each
sampling date.

When data compilation
has been completed.

When QC data are
reported.

Compare # of QC tests
performed vs. # outlined in
QAPP,

Compare QC test results with
targets or expected values.

Spot-check calculations.

Check for transcription errors.

Check again for outliers.

Check to see if any QC results sheets
are missing.

Discuss any outliers or errors with
other team members and correct
those found.

Re-run calculations.

Re-run QC tests, if possible.

Flag any problems that are not
correctable.
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4.3. Reconciliation with Data Quality Objectives

The Project Manager and QA/QC Officer will compare the data with the objectives for
precision, completeness, and accuracy provided in Section 1.7. The following data
review decision tree (Figure 4.3-1) from the Massachusetts VVolunteer Monitor’s
Guidebook to Quality Assurance Project Plans (October 1, 2001) will serve as the basis
for evaluating the quality of project data. Necessary corrective actions will be
implemented, documented and initiated by the Project Manager and QA/QC Officer.
Data quality objective failures due to equipment issues will result in the reassessment of
calibration and maintenance procedures, with affected data so noted.

Figure 4.3-1. Data Review Decision Tree
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PROJECT PERSONNEL SIGN-OFF SHEET FOR FIELD TEAM

QUALITY ASSURANCE PROJECT PLAN
LAKE GARDNER BACTERIOLOGICAL STUDY

Name Sampling Performed Date
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Date (m/dly):

Weather Today:

Lake Gardner Field Data Sheet

Weather over past 72 hours:

Observer
Initials

Time of

Sample Name sample

Field Samples (Record the appropriate value off of the multi-meter once values have stabilized)

Temperature (‘C)

pH

Dissolved Oxygen (DO)
(mglL)

Conductivity (uS/cm)

Laboratory Samples (Place a check mark in each box once the

TP

Amm.

sample has been collected)

Nitr. Fecal E.coli

TSS

Trbdty

Comments (record duplicate

samples, GPS coordinates,
unusual site conditions,
issues, or other
observations)

Stormwater 4
2

Stormwater 4
4

Stormwater 4
5

Stormwater 4
7

Stormwater 4
8

Stormwater 4
9

Stormwater 4
12

Stormwater Outfall Pipes (use multi-meter)

Stormwater 4
13

Stormwater 4
15

Deep Hole
(Shallow)

Deep Hole
(Deep)

Newton Road

Jewell Street

In-lake (use multi-meter)

Lake Inlet

Lake Outlet

Lake Outlet Flow at Dam

Flow Over Spillway?

Flow from Outlet Pipe>

Secchi Disk Reading at Deep Hole

Reading 1 (ft)

Reading 2 (ft)

Average (ft)

Flow Present at Lake Gardner Dam (observation,
yes or no)

Secchi Disk Reading (use Secchi Disk)

Depth to Bottom at Deep Hole

Reading 1 (ft)

Reading 2 (ft)

Average (ft)

Sediment Depth at Deep Hole

Reading 1 (ft)

Reading 2 (ft)

Average (ft)

Depth to Bottom of Lake (use Secchi Disk)

Sediment Depth at Deep Hole (use pole and zip ties)

Water Column at Deep Hole

Depth 1
(ft)

Temp.
(°C)

DO
(mg/L)

Depth 2
(ft)

DO
(mg/L)

Temp.
(°C)

Depth 3| Temp.
(ft) (°C)

DO |Depth 4
(mg/lL) | (ft)

Temp.
(°C)

DO
(mg/L)

Depth 5
(ft)

Temp.
(°C)

DO
(mg/L)
Comments

Depth, Temperature, and Dissolved Oxygen (use
multi-meter)
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Sample Name

Location

Initials Date Time

Preservative Analysis
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Sampling Standard Operating Procedure (SOP)

Sampling / Monitoring Procedures for

Observations and Field Records In-Lake Sediment Depth Estimation

In-Lake Surface Sample Collection Storm Drain Outfall Sample Collection

Secchi Disk Reading Storm Drain Outfall YSI Multi-meter Monitoring
Lake Depth Determination Sample Event Completion

In-Lake Bottom Sample Collection Sample Delivery

In-Lake YSI Multi-meter Monitoring

Project Contacts

Comprehensive Environmental — Phone: 800-725-2550
Curt Busto (Project Manager & Technical Advisor), x304
Nicholas Cristofori (QA/QC Officer & Technical Advisor), x303
Scott Salvucci (Monitoring Coordinator), x314

Lake Gardner Improvement Association — Phone: 978-388-5045
Bruce Georgian (Field Team Leader)

Eastern Analytical Inc. — Phone: 800-287-0525
Kathleen Noonan (Laboratory QA Officer)

Town of Amesbury — Phone: 978-388-8100
Robert Desmarais (Project Manager & Grant Recipient)

MA DEP - Phone: 617-292-5500
Gary Gonyea (MA DEP Project Officer) 617-556-1152
Richard Chase (MA DEP QA Officer) 508-767-2859
EPA - 617-918-8312

Mary Jo Feuerbach (U.S. EPA Project Officer)
John Smaldone (U.S. EPA QA Officer)

Emergency Contacts
Amesbury Police — Phone: 978-388-1217

Amesbury Fire Department — Phone: 978 388 1333

Anna Jaques Hospital — Phone: 978-463-1000

Lake Gardner Bacteriological Study - Sampling Program 1
In-Lake and Stormwater Sampling




Standard Operating Procedures

Sampling Process

The goal of this project is to collect water quality data in-lake and at storm drain outfalls to help
identify pollution sources, prioritize efforts, and plan for future water quality improvement
projects in an effort to reduce the number of beach closures, algal blooms, sedimentation, and the
spread of nuisance aquatic weeds.

Several in-lake and storm drain outfall sampling locations were selected to provide a water
quality profile in the Lake Gardner watershed between the outlet of Tuxbury Pond and the outlet
of Lake Gardner. The combination of sample locations will best quantify the magnitude and
type of stormwater impacts in Lake Gardner.

This Standard Operating Procedures (SOP) will be used as a guide for proper procedures when
making field observations, sampling and handling, managing data, and completing quality
control measures. The Field Sampling Team will complete all fieldwork and sampling of the
twelve sampling locations identified in Figures 2.1-1 and 2.1-2 in the QAPP.

Dry weather samples will only be collected when the following conditions are met:

e Sampling must be preceded by 72 hours of dry weather. The NOAA: National Weather
Service Website will be used current weather conditions and forecasts.
Field Sampling Team has reviewed all relevant safety issues.
Field Sampling Team has reviewed proper procedures when completing field data sheets.
Field Sampling Team has reviewed how to operate field equipment.
Field Sampling Team has reviewed sampling technigques and procedures when
transferring samples to the laboratory.

Wet weather samples will only be collected when the following conditions are met:

e Sampling must be preceded by 72 hours of dry weather. The NOAA: National Weather
Service Website will be used current weather conditions and forecasts.
Storm events that are anticipated to generate >0.5” of precipitation in a 24-hr period.
Field Sampling Team has reviewed all relevant safety issues.
Field Sampling Team has reviewed proper procedures when completing field data sheets.
Field Sampling Team has reviewed how to operate field equipment.
Field Sampling Team has reviewed sampling techniques and procedures when
transferring samples to the laboratory.

Field Activities

Field sampling activities will include boating or walking to the sampling location, depth
measurements (if applicable), multi-meter monitoring, sample collection, sample preservation
and transport. Sample collection will be during daylight hours generally between 7 AM and 5
PM, 7 days a week. Eastern Analytical accepts samples 8 AM to 5 PM Monday through Friday
and outside of office hours with advanced notice. The Monitoring Coordinator will coordinate
sample dates and times with Eastern Analytical Inc. in advance and immediately preceding the
sampling event. All samples will be grab samples.

The following field sampling will take place:

Lake Gardner Bacteriological Study - Sampling Program 2
In-Lake and Stormwater Sampling




Standard Operating Procedures

Indicator Sites!

Sample Location

Wet Weather: Two sampling rounds with storm events
no rain 72 hrs prior to sampling. Weather reporting will
website.

that generate >0.5" of precipitation in a 24-hr period and
be obtained from the NOAA: National Weather Service

Stormwater 4-2

Orchard Court

Stormwater 4-13

Stormwater 4-4 Unicorn Circle near Barbara Drive intersection
1. Temperature
g- D;'ssolved Oxygen Stormwater 4-5 Unicorn Circle
- P
4. Conductivity Stormwater 4-7 Nancy Drive
5. Ammonia Nitrogen
6. Nitrate Nitrogen Stormwater 4-8 Nancy Drive
7. Fecal Coliform
8. E.coli Stormwater 4-9 Nancy Drive
9. Total Suspended Solids ]
10. Turbidity Stormwater 4-12 Whitehall Road
11. Total Phosphorus

Whitehall Road

Stormwater 4-15

End of Whitehall Lake Drive

Dry Weather: Three sampling rounds with no rain 72 h
from the NOAA: National Weather Service website.

rs prior to sampling. Weather reporting will be obtained

1. Temperature Newton Road Powow River upstream of the Newton Road culvert

2. Dissolved Oxygen

3. pH Jewell Street Powow River upstream of the Jewell Street culvert

4. Conductivity

5. Ammonia Nitrogen Lake Inlet Powow River at discharge point to Lake Gardner

6. Nitrate Nitrogen

7. Fecal Coliform Lake Outlet Powow River at the just below Lake Gardner dam

8. E.coli

9. Total Suspended Solids | Deep Hole (Shallow) | Approximate center of Lake Gardner, at surface

10. Turbidity

11. Total Phosphorus Deep Hole (Deep) Approximate center of Lake Gardner, at bottom
Depth to Bottom Deep Hole (Deep) Approximate center of Lake Gardner, at bottom
Depth of Sediment Deep Hole (Deep) Approximate center of Lake Gardner, at bottom
Secchi Reading Deep Hole (Deep) Approximate center of Lake Gardner, at bottom

1. Temperature Deep Hole (Shallow .

2. Dissolved Oxygen (DO) | and Deep) Throughout water column at Deep Hole station

1. See Figures 2.1-1 and 2.1-2 in Appendix B for sampling locations.

In addition to sampling outlined above, two duplicate samples will be collected for each
indicator per sampling round, one at a stormwater outfall and one at an in-lake surface location.
Additionally, one blank filled with distilled water will be collected to verify that proper rinse
water was used on sampling equipment. The following procedures were developed to ensure
that data collection remains consistent and accurate throughout the project.

Lake Gardner Bacteriological Study - Sampling Program
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Standard Operating Procedures

Communications and Sampling Initiation

The Monitoring Coordinator is designated to determine when proper weather conditions have

been met before sampling takes place. If weather conditions are met, the following procedures

will take place:

1. The Field Team Leader and Monitoring Coordinator will monitor expected weather
conditions from appropriate sources, including anticipated rainfall throughout the
sampling period.

2. Should appropriate wet or dry weather conditions be expected, the Field Team Leader
will contact each member of the Field Sampling Team to confirm availability and arrange
for a meeting prior (e.g., main beach) to beginning any fieldwork.

3. The Sampling Coordinator will contact Eastern Analytical, Inc. to inform them when the

sampling event 