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Figure A4-1. Project organization and coordination.
Project Manager & Grant Recipient

Mr. Don Ware is the project manager and is responsible for the overall management of the
project. Mr. Ware is the grant recipient for NH DES s.319 Nonpoint Source Pollution Grant. Mr.
Ware is the project contact and will coordinate and oversee each phase of the project with the
appropriate project team personnel.

NH DES Program Manager
Mr. Eric Williams is the DES Program Manager. Mr. Williams is responsible for overall DES

project grant management including technical and administrative supervision and final task
review and approval.

NH DES Program QA Coordinator

Ms. Jillian Jones is the DES Program QA Coordinator. Ms. Jones will review and provide
comment on the Quality Assurance Project Plan (QAPP). All modifications to the approved
QAPP will be documented and submitted to Ms. Jones for approval, including but not limited to
changes in sample design, sample collection, and data assessment and reporting.
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NH DES Quality Assurance Manager

Mr. Vincent Perelli is the DES Quality Assurance Manager. Mr. Perelli will review and provide
comment on the Quality Assurance Project Plan (QAPP). Ms. Jones will submit the QAPP and
all modifications to Mr. Perelli.

U.S. EPA Project Manager

Mr. Warren Howard is the EPA Project Manager responsible for EPA Region 1 319 grant
management for the state of New Hampshire. Mr. Howard is responsible for overall EPA grant
management.

U.S. EPA QA Officer

The EPA QA Officer will review and provide comment on the Quality Assurance Project Plan
(QAPP). All modifications to the approved QAPP will be documented and submitted to the EPA
QA Officer for approval, including but not limited to changes in sample design, sample
collection, and data assessment and reporting. The EPA QA officer will provide formal QAPP
approval before project work can begin.

Project Engineer & Technical Advisor

Pennichuck Water Works has enlisted Comprehensive Environmental, Inc. (CEI) to assist with
oversight of all tasks pertaining to the DES 319 grant. Ms. Rebecca Balke will serve as CEI’s
lead engineer as well as serve in a technical advisory role.

QA/QC Officer and Technical Advisor

Mr. Jack Troidl is responsible for QAPP revisions and submittals based on comments from the
Project and QA Officers. Mr. Troidl will assist the Project Manager with technical and QA/QC
components of the QAPP, as needed, throughout the sampling project as well as serve in a
technical advisory capacity. He will ensure that all elements of the project follow the QA
procedures in the QAPP including data quality objectives and reporting.

AS. Problem Definition/Background

The Pennichuck watershed lies in five Southern New Hampshire towns including Nashua,
Merrimack, Amherst, Milford, and Hollis and covers approximately 18,000 acres, see Map A5-1
in Appendix A. The primary Pennichuck Water Works water supply consists of about 351 acres
of water in a series of chain ponds that include Supply Pond, Harris Pond, Bowers Pond, and
Holts Pond. Stump Pond, Pennichuck Pond, and many smaller ponds also contribute water to
Pennichuck’s supply. The total pond acreage is just under 2% of the total watershed area. The
chain pond system experiences water quality problems and two of the ponds, Bowers Pond and
Harris Pond are listed for excess algal growth on the states 303(d) list of impaired waterbodies.
Excess algal growth is often tied to excessive phosphorus inputs. The ponds historically have
experienced excessive nutrients in the form of phosphorus resulting in algal blooms and overall
poor water quality.

Pennichuck Water Works has been actively involved in watershed protection activities since
1998, working closely with Comprehensive Environmental Inc. (CEI) to assess the Pennichuck
Brook Watershed and develop best management practices (BMPs) to reduce pollution and
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increase protection of the surface water supply. This began with the development of the
“Pennichuck Water Works Watershed Management Plan” August 1998, which provided an
initial overview of the characteristics and conditions of the watershed and chain pond system,
including water quality of and phosphorus loadings to the chain pond system. The watershed
plan was then followed by more detailed assessments of each of the nine subwatersheds
identified in the original plan to examine problem areas and recommend improvements.
Implementation of these recommendations is ongoing. Some of this work was performed with
assistance from the NHDES Source Water Supply grant program.

Although Pennichuck Water has a 10-year Master Plan for the various subwatersheds, it does not
include all of the elements of a restoration plan as outlined by NHDES to assist in providing
information for future funding requests. Pennichuck is now proposing to develop a restoration
plan that meets NHDES guidelines. This will be accomplished by building upon the information
included in the existing plans and filling in the gaps to meet the NHDES guidelines. The
development of this plan incorporates sampling and modeling of pollutant loadings into the
water supply and pollutant reductions from existing BMPs to develop the best course of action
and locations to implement additional measures to meet water quality goals. This QAPP
addresses the necessary protocol for sampling and modeling to ensure the best results possible
can be obtained.

A6. Project/Task Description

The objective of the Pennichuck Watershed Restoration Plan is to determine the total loadings to
the ponds and the best ways to reduce these loadings to improve the water quality of the ponds.
This involves the use of a pollutant loading model, which estimates pollutant loads from the
watershed based on existing land uses. The model will then incorporate existing BMPs within
the watershed to determine the reduction in loadings already taking place through existing
measures. Sampling data will be collected and used to help calibrate the data as explained further
below. Phosphorus and total suspended solids (TSS) will be the focus of the modeling and
sampling efforts. Phosphorus was selected as an important parameter because it is the limiting
nutrient for aquatic plants in freshwater systems and is responsible for the algal blooms observed
in the ponds. TSS was selected because sediment loadings into the ponds decrease the ponds
capacity, which was also noted to be a problem in the historic studies performed for the
watershed. Table A6-1, the project schedule is shown on the following page.

Dry weather sampling of tributaries and ponds will be performed to obtain more information on
the average pollutant concentrations in the pond and on the loadings coming from various areas
of the watershed. The in-pond sampling provides information on the overall health of the lake.
During the summer months, the lakes typically stratify into two or three thermal layers. Pond
layers will be identified by taking temperature and dissolved oxygen readings at half meter
increments. Due to differences in density and temperature in the layers, the chemistry may vary
significantly between the layers. Therefore samples will be taken at three depths, just below the
surface in the epilimnion, in the middle metalimnion layer, and a few inches above the bottom. If
only 2 thermal layers are identified, then only surface and bottom samples will be taken.
Parameters tested in tributary and in-pond locations include, color, specific conductance, total
suspended solids (TSS), total dissolved solids (TDS), turbidity, alkalinity, phosphorous, nitrate,
ammonia, total Kjeldahl nitrogen (TKN), chloride, iron, manganese and total organic carbon
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(TOC). The pond locations will also be sampled for dissolved oxygen (DO), temperature and
Secchi disk readings. The standard operating procedures for dry weather sampling and
monitoring is included in Appendix E. This monitoring will build upon the previous monitoring
completed by Pennichuck and provide a solid baseline of water quality data to which future
changes can be compared. The TSS and phosphorus data will be used in the modeling analysis to
help calibrate these loadings. Temperature and DO readings will be used to help analyze the
stratification of the ponds and potential for internal phosphorus release. The other parameters
will be used to track trends over a long term monitoring program.

Table A6-1. Project Schedule

SCHEDULE

TASK JUNE 2005 - MAY 2006 JUNE 2006 - MAY 2007

JIT|A|{S|OINID|J|FIM|AIM|J|J|A|S|O|N|D|J|F M|A|M

1. Develop QAPP XXX

2. Identify Pollutant Loadings XXX X X| XX X|X|X|X| XX

3. Sampling & Control Measures

3A. Existing BMPs XX XXX

3B. Staff Gages for Hydrology X|X

3C. Ponds and Tributaries X X
4. Estimate Pollutant Reductions X| X X|X
5. Cost and Authority XX
6. Outreach and Education XX
7. Schedule/Milestones X
8. Success Indicators and x|x

Evaluation
9. Monitoring Plan X|X
10. Restoration Plan X|X[X|X

The dry weather sampling of tributaries will provide an indication of dry weather flow volumes
and rates of pollutants entering the pond. This information also builds upon the previous
monitoring completed by Pennichuck and provides a solid baseline of water quality data.

In addition to the dry weather sampling, wet weather sampling of six existing BMP locations will
also be performed. Both inlets and outlets of each of the six BMPs will be sampled to obtain
information on the actual efficiency of the BMPs. This information will be extrapolated to the
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existing BMPs throughout the watershed to determine existing reductions in pollutant loadings.
The stormwater sampling standard operating procedure is included as Appendix D.

The modeling component of this QAPP will be used to accurately predict stormwater
concentrations and in-pond concentrations as well as predict runoff throughout the watershed.
The model that will be used is the Storm Water Management Model (SWMM) EPA Version
5.0.006 because it can simulate pollutant loadings associated with stormwater runoff and has the
ability to model pollutant removals associated with Best Management Practices (BMPs)
throughout the watershed. The model uses an hourly time step, which allows for calibration
using individual storm data and can predict in-pond concentrations based on the calculated
loadings, allowing for comparison and adjustment to real data. It can also run all subwatersheds
simultaneously and can use GIS data as inputs. The model was first developed in 1971 and since
then has undergone major upgrades. The model has proven successful in many cases. For more
information on the SWMM model refer to User’s Manual in Appendix B.

The following is a description of all of the tasks associated with the development of the
watershed restoration plan and associated objectives. Refer to Table A6-1 for the project
schedule.

1. Develop QAPP

A Quality Assurance Project Plan (QAPP) will be developed which will detail protocols
and/or approaches for sampling and modeling. The QAPP will be developed in
accordance with EPA guidelines and submitted to DES for review and editing. The
QAPP will be revised in accordance with DES comments and submitted to EPA for
approval. No data collection will be performed prior to QAPP approval by EPA.

2. Identify Pollutant Loadings

Phosphorus loadings into the chain pond system were estimated in the original 1998
watershed plan based on surrounding land uses. Phosphorus loadings will be updated
based on more recent data, land use and using new water quality data collected in the last
two years by Pennichuck. The loadings will be modeled using a Total Maximum Daily
Load (TMDL) approach, since this section is listed as impaired. Modeling will be
performed to calculate pollutant loadings, receiving water quality and to evaluate BMPs.
Sediment loadings will also be evaluated since these carry pollutants with them and also
reduce the capacity of the ponds. Existing water quality data and data collected under this
project will be used to calibrate the pollutant loadings. Water quality goals will be
established and the model will be used to estimate the pollutant reductions needed to
achieve these goals.

3. Sampling & Control Measures
34. Existing BMPs

Six existing BMPs will be sampled during three storm events to determine their
effectiveness for use in the pollutant load reduction modeling. BMPs will be selected to
represent a variety of BMP techniques that have been used and are likely to be proposed
for future projects. This will allow for the use of more accurate removal rates in the
model to determine pollutant loads removed from existing and future BMPs. BMPs will
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be sampled for total phosphorus and for total suspended solids (TSS). Total phosphorus is
being sampled since two of the ponds are listed for excess algal growth, which is
typically associated with excess phosphorus in fresh water systems. TSS is being sampled
since pollutants are usually attached to the sediment and it takes away from the water
supply capacity. All sampling is to be performed by Pennichuck. CEI will assist
Pennichuck in selecting and setting up in-line stormwater samplers. Pennichuck will
collect the samples and have them analyzed through the certified laboratories presented in
Appendices K & L. Refer to Map A6-1 in Appendix A for sampling locations.

3B. Staff Gages for Hydrology

Monitoring data is more meaningful in preparing loading information if it is tied into
flow. Six locations will be selected and staff gages will be installed at these tributary
sampling locations. A stream cross-section for each location will then be surveyed to
allow for the collection of flow data during sampling rounds. CEI will set up the staff
gages and survey the stream cross-sections. The stream flow calculations standard
operating procedures is included as Appendix H.

3C. Ponds and Tributaries

Ponds and tributaries will be sampled to determine the existing water quality in the
watershed. Seven pond locations (14 samples top and bottom) and six tributaries will be
sampled for color, specific conductance, total suspended solids (TSS), total dissolved
solids (TDS), turbidity, alkalinity, phosphorus, nitrate, ammonia, total Kjeldahl nitrogen
(TKN), chloride, iron and manganese. The pond locations will also be sampled for
dissolved oxygen (DO) and secchi disk readings. Samples will be collected twice during
the summer. Pennichuck will perform all sampling activities. Refer to Map A6-2 and
A6-3 in Appendix A for sampling locations.

Several control measures were identified in the previous watershed management and
subwatershed non-point source evaluations to address the sources of pollution identified
in these studies. Additional control measures will be developed as needed based on the
outcome of Task 4 to achieve load reduction and water quality goals identified in Task 2.

4. Estimate Pollution Reductions

Load reductions expected for the management measures identified previously in the 10-
year plan will be estimated. BMPs that have already been completed and/or are currently
in the process of being implemented will be input into the model to determine the
remaining pollutant load reductions needed to meet water quality goals. The sampling
results collected under Task 3 will be used to validate/adjust the removal efficiencies of
the BMPs to obtain more accurate loading reductions. This will establish a new baseline
for pollutant load reductions. Pollutant reductions associated with the remaining BMPs
that have been recommended, but not yet implemented, will also be input into the model
to determine the total pollutant loading reductions anticipated from these measures and
whether additional measures are needed to meet water quality goals. This will be
completed on a subwatershed level and will help direct where additional measures are
needed.

Pennichuck Watershed Restoration Project Page 13 of 38
QAPP Draft No. 3 January 31, 2006




5. Costs and Authority

Cost estimates to implement the recommended control measures will be prepared. The
expected sources of funds to implement the plan will also be identified, including private
funds, local grant programs and in-kind services.

6. Outreach and Education

An information/education component will be incorporated into the plan. A one-day
workshop for municipal officials will be used to outline the findings of the pollutant
modeling and proposed control measures and to obtain input on the selection and
implementation of the management measures. The use of publicly owned lands and
easements will be discussed for BMP implementation. CEI will schedule the workshop,
prepare materials for discussion at the workshop, and present the findings of the
modeling and BMP investigations.

7. Schedule/Milestones

A schedule for implementing the NPS management measures identified in the plan will
be prepared. This will include interim, measurable milestones.

8. Success Indicators and Evaluation

A set of criteria will be developed to determine whether loading reductions or habitat
restoration is being achieved over time and substantial progress is being made towards
attaining water quality standards. The criteria will be used to assess the success of the
plan and to determine whether the plan needs to be revised to help meet water quality
goals.

9. Monitoring Plan

A monitoring program will be developed to evaluate the effectiveness of the
implementation efforts over time. This will be compared to the criteria established under
Task 8, so that adjustments can be made as necessary.

10. Restoration Plan

The information generated in Tasks 1-9 above will be incorporated into a Draft
Watershed Restoration Plan submitted to DES. The final will be published electronically.
Quarterly reports on the progress of the project will be submitted to DES.
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A7. Data Quality Objectives (DQOs) for Measurement Data
Wet Weather Sampling

The wet weather sampling quality objective of this QAPP is to analyze the quality of water
entering and exiting the 6 existing BMPs through stormwater sampling. Data will be used to
assess the effectiveness of the installed BMPs in removing phosphorus and sediment from
stormwater. It will also be used to evaluate pollutants associated with stormwater from various
land use types, which will assist in calibrating the model.

Dry Weather Sampling

The dry weather sampling quality objective of this QAPP is to analyze the water quality of the
chain ponds and various tributaries which will help measure overall health of the watershed and
ponds. This data will be used to help calibrate the model to actual conditions.

Data quality objectives for sampling methods 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 replicates. If sample replicates fall within a specified critical range for that
parameter, the precision will be acceptable. If the replicate 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 and field duplicates will be collected once each
sampling event for each parameter analyzed. Duplicates will be taken from the same aliquot.
Table A7-2, Data Quality Objectives, shows the measurement precision for each parameter.

Accuracy/Bias is an indicator of measurement confidence and will be calculated based on
analytical results of laboratory spiked samples of known chemical concentrations. Laboratory
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 at a
frequency of one per analytical batch. Laboratory spikes will not be performed for parameters
measured during multi-meter use due to the impracticality of this analysis. Multi-meter
parameters will be compared against the manufacturer’s calibration solution.

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 multi-meter, field protocol,
locations, and frequency. Stormwater inlet and outlet samples and lake sample collection will
follow this QAPP and will be in addition to previous baseline water quality for future sample
collection and studies for comparison.
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The historic in-pond data collected should be comparable to in-pond data collected during this
study. Pennichuck staff performs all of the sampling, ensuring that the samples are collected
from the same locations each time. They also receive in-house training that covers calibration
and decontamination of equipment between sampling rounds and sampling locations, as is
required under this QAPP. Samples are sent to certified laboratories for analysis, the same
laboratories that are proposed in this QAPP. The major difference in data collection and analysis
is that historically, field blanks and duplicates were not used. CEI will review all historic data for
trends and to determine if there are any inconsistencies that may make the data questionable.
This analysis will be performed for existing in-pond data and for historic tributary sampling

locations and data.

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).

Data quality objectives and criteria are discussed in Tables A7-1 and A7-2.

Table A7-1.

Data Quality Indicators

Data Quality Indicators

Measurement Performance Criteria

QC Sample and/or Activity Used to
Assess Measurement Performance

Precision-Overall

RPD <25%

Field Duplicates

Precision-Lab

RPD < 20%

Lab Duplicates

Accuracy/Bias

80-120% Recovery of Spikes;

Spikes/Duplicates, commercial audit

Max 20% RPD for duplicates samples
. Current field program was designed to qbtam data Review of storm event data and drainage
Representativeness representativeness through the screening and -
. . system characteristics.
selection of sample locations.
Similar to previous monitoring/sampling Data comparison and evaluation by
Comparability programs where applicable as well as between Project Manager and Technical Advisors,
sites for the current project. as appropriate for this project.
S - —
Completeness 90% data will meet all acceptance criteria in Data Completeness Check
Table 7.2.
Table A7-2. Data Quality Objectives
. Method
Matrix Parameter Units Rep.mt'mg Detection Accuracy/Bias Ove.ra:lll AP EITRITIGT
Limit . . Precision Range
Limit
. Recovery range is
Dry Weather | Specific uhmos/cm | 1 NA dependent on particular | <25% RPD 1.0-10,000
In-Lake Conductance « »
Known Standard” in use
Dry Weather | 1, Color units | 0 NA NA NA 0-200
In-Lake
Dry Weather |+ 1 idity NTU 0.5 NA NA <5%RPD | 0.5-40
In-Lake
Dry Weather .. 80-120% recovery for
< 0,

In-Lake Alkalinity mg/L 1.00 NA laboratory control sample 25% RPD
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Stormwater &

85-115% recovery for

Dry Weather | Total Phosphorus | mg/L 0.010 0.005 <25% RPD 0.010-0.7
laboratory control sample
In-Lake
Dry Weather . . 90-110% recovery for o
In-Lake Nitrate Nitrogen | mg/L 0.1 0.006 laboratory control sample <25% RPD 0.1-5.0
Dry Weather | Total Kjeldahl 64-137% recovery for <750 )
In-Lake Nitrogen (TKN) mg/L 0.25 0.2 laboratory control sample; 25% RPD 0.25-3.0
Dry Weather Ammonia 60-130% recovery for <750 )
In-Lake Nitrogen mg/L 0.100 0.078 laboratory control sample 25% RPD 0.10-3.0
Stormwater & Recovery range is
Dry Weather Totg | Suspended mg/L 4 NA dependent on particular <25% RPD 0-400
Solids (TSS) o -
In-Lake Known Standard” in use
. Recovery range is
Dry Weather | Total Dissolved | ;. 10 NA dependent on particular | <25% RPD | 0-5,000
In-Lake Solids (TDS) « 5
Known Standard” in use
_ 0
Dry Weather | 1o ide mg/L 1.00 0.04 90-110% recovery for | 50, pppy 1.00-5.00
In-Lake laboratory control sample
_ 0
Dry Weather | 1 mg/L 0.050 0.04 85-115% recovery for <25% RPD 0.050-10.0
In-Lake laboratory control sample
Dry Weather 85-115% recovery for o
< -
In-Lake Manganese mg/L 0.010 0.01 laboratory control sample 25% RPD 0.01-10.0
Dry Weather Total Organic 80-120% recovery for <750
In-Lake Carbon (TOC) mg/L 0-5 0.1 laboratory control sample 25% RPD
Dry Weather
In-Lake DO mg/L NA <0.5 +0.2 +0.1 0-12
Dry Weather Temperature °C NA NA +1.0 +03 0-32
In-Lake
pH units
Dry Weather | (standard NA NA + 0.1 of QC Standard +0.05 4.0-10.0
In-Lake .
units)
+ 0.2m for
duplicate
Dry Weather | Secchi Disk M 02 NA NA readings by 0.0-10.0
In-Lake Transparency same monitor as

well as different
monitor

NA = Not Applicable

Modeling

The modeling objective of the QAPP is to accurately predict stormwater concentrations and in-
pond concentrations as well as runoff throughout the watershed. The wet weather data will be

used to calibrate the literature based land use coefficients initially used to estimate pollutant

loadings and will also be used to determine the removal efficiency of various BMPs throughout
the watershed. This information will be used in the model to more realistically represent actual
conditions. The dry weather sampling will also be used to calibrate the model, as it represents
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average pollutant concentrations and loadings over time and can be used to calculate baseflow
loadings. Land use based loadings will be adjusted to more closely match estimated in-pond
concentration based on loadings to actual in-pond concentrations. The users’ manual for the
SWMM Model is included in Appendix B.

Acceptance criteria for intended use of existing data

Existing sampling data will be used as input to the modeling effort. There is only limited existing
sampling data available for model calibration. As more data is collected this fall and early next
year, it will be used to calibrate the model. This data will include wet weather sampling and flow
data, dry weather sampling and flow data, BMP & land use sampling and flow data, and in-pond
sampling. The model will be calibrated to minimize the difference between the observed values
and the predicted results from the model. As more data is available, it will be possible to better
calibrate the model. Existing data will be judged acceptable for their intended use if they are
deemed reasonable compared to the entire data set and no sampling errors are perceived.

Table A7-3. Existing Data Sources & Limitations

Data Source Data Type Limitations

No flow data, or level readings; No field blanks

Pennichuck Tributary & in-pond dry/wet weather sampling or duplicates

No flow data, or level readings; No field blanks
or duplicates

Nashua Regional Planning

Commission Tributary dry/wet weather sampling

Acceptance criteria for model calibration

Element B7 discusses the approach to be taken to calibrate the SWMM model. CEI is defining
model calibration in this setting as how well the model is able to reproduce current observed
concentrations of in-pond phosphorus values as measured by Pennichuck sampling data. The
model will be calibrated to ensure a coefficient of determination (R?) of at least 0.75 for the
sampling data used for calibration excluding any outliers.

A8. Training Requirements / Certification
Wet and Dry Weather Sampling

This investigation includes no non-routine field sampling techniques, field analyses, laboratory
analyses, or data validation. Specialized training is therefore not required, however; all field
personnel are experienced in standard protocols for sampling water using the equipment
identified within this QAPP. All staff members receive sample collection training by the
Pennichuck lab manager. Certifications relevant to implementation of this plan are not required.

Modeling

No special training is required for the pollutant modeling work. CEI is experienced with various
pollutant loading and receiving water models and will use this experience in this project.
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A9. Documentation and Records
Wet and Dry Weather Sampling

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 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:

Site name and location
Names of field team personnel
Weather conditions
Site observations
Name of sample collected
Sample identification
Location of sample
Date of collection
e Time of collection
Sample Labeling will include a label for each sample bottle collected in the field and filled out
with an indelible writing instrument. The label will include the following information.

e Name of sample collected

e Sample identification

e Location of sample

e Date of collection

e Time of collection

e [Initials of person collecting the sample
e Preservative

e Analysis

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 sampler before samples
are relinquished to appropriate laboratories. The records will also be signed by the receiving
laboratory. The Field Team Leader and the laboratory analyzing the sample will maintain copies
of the Chain of Custody. Appendix C contains the appropriate sample Chain of Custody forms.

The Chain of Custody will contain the following information:

e (General project information

e Sample identification

e Date of collection

e Time of collection

e Sample matrix

e Sample analysis

e Additional comments as appropriate

Lab Data Sheets will be used by the participating laboratories to document sample processing
and analysis. Lab data sheets will be kept for each parameter analyzed and will include: name of

Pennichuck Watershed Restoration Project Page 19 of 38
QAPP Draft No. 3 January 31, 2006




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, and internal QC procedures. Original
lab data sheets will be maintained in a central lab archival location for several years.

Modeling

Historical Data and Information used in the modeling effort will include previous water
quality sampling data that will be used in the calibration process. This data includes:

Table A9-1. Historical Tributary and In-Pond Data

Sample Location and Quantity Date of Sampling Data

6 Tributary Sampling Locations (Pennichuck) 7/7/04

8/26/99, 9/14/99, 9/28/99, 7/23/03, 10/28/03, 6/30/04, 8/26/04,

6 In-Pond Sampling (Pennichuck) 6/23/05. 8/4/05. 9/8/05

13 Tributary and In-Pond Sampling Locations (Pennichuck) 7/17/96, 8/28/96, 12/5/96

11/14/95, 11/15/95, 4/17/96, 5/1/96, 5/2/96, 5/15/96, 5/30/96,

11 Tributary and In-Pond Sampling Locations (Pennichuck) 6/13/96. 6/26/96. 7/9/96

6/21/05, 7/5/05, 7/19/05, 8/2/05, 8/16/05, 9/1/05, 9/13/05,

8 Tributary Sampling Locations (NRPC) 9/26/05

GIS Information will be used to develop land use maps for modeling purposes. This
information will be obtained through GRANIT and through the Nashua Regional Planning
Commission (NRPC) and will be added to throughout the modeling process.

Modeling Parameters such as pollutant build up rates, washoff coefficients, land uses, BMP
removal efficiencies, proximity to and contribution of septic systems, atmospheric loadings,
weather data and pond characteristics will be documented. Typical pollutant apparent settling
velocities will be used for the in-lake modeling component. The final report will include these
parameters and documentation of the calibration process, including which parameters were
adjusted and by how much to match field observed conditions.

Data Storage

Pennichuck will maintain original field data sheets, laboratory data sheets, and Chain of Custody
forms. Hard copies of the original documents will be provided to NH DES and Comprehensive
Environmental Inc. (CEI) for inclusion in the sampling results letter report. Electronic files
associated with the sampling results letter report will be stored with Pennichuck and CEI for
distribution. Both Pennichuck and CEI servers are backed up weekly by the respective office
manager. Once projects are inactive, electronic data is archived onto another server.

B1. Sampling Process Design
Sample Site Selection

Wet Weather Sampling

Wet weather sampling and monitoring will be performed at the inlets and outlets to six BMPs
throughout the watershed. The BMPs to be sampled were chosen to represent a variety of
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techniques that have been used and are likely to be proposed for future projects. As discussed in
the stormwater SOP (Appendix D), inlet and outlet samples will be collected to determine the
amount of Total Phosphorus (TP) and Total Suspended Solids (TSS) coming to and removed by
each BMP sampled. As discussed previously, TP and TSS have been identified as target
pollutants for BMP removal.

Dry Weather Sampling

Dry weather sampling and monitoring will be performed at seven pond locations and nine
tributaries. The pond sample sites are marked with buoys at the deepest parts of the ponds and
were chosen to evaluate the effects of stratification on water quality and the overall health of the
ponds. This information is useful in calibrating the model, as it provides real concentrations in
the pond. The tributary sites were chosen to represent the overall health of the watershed and to
determine which areas require more attention than others. NRPC recently sampled many of these
locations, which will also be used in calibrating the model.

Modeling

The combined sampling locations, from this study and the NRPC project will provide pollutant
information for areas throughout the watershed, which will be useful for modeling various areas
and comparing model results with actual concentrations.

Sample Collection
Wet Weather Sampling

Wet weather sample collection procedures are outlined in the Standard Operating Procedures
located in Appendix D.

Three rounds of stormwater samples will be collected during first flush conditions (when
pollutant concentration is greatest). The timing of sample collection is based on the “time of
concentration” or travel time of runoff for each sample location drainage area. Time of
concentration represents the time it takes runoff from the outermost point in a drainage area to
reach the lowest point in the drainage area. Thus, pollutants from the upper reaches of the
drainage area will reach the inlet at this time, resulting in greater pollutant concentrations during
the first flush. Time of concentration was calculated based on urban runoff (less forested areas)
travel times to each sample location using the Virginia Tech/ Penn State Urban Hydrology
Model (VT/PSUHM). Sample location calculations and a methodology description for
VT/PSUHM are provided in Appendix F.

The samples will be collected using a SS201 Stormwater Sampler, which will be scheduled to
collect a discrete sample after the time of concentration has elapsed. The samplers will be
installed in an upstream manhole or at the outfall discharging into the BMP. The outlet sampler
will be installed at the discharge of the outlet structure. The instruction manual for the SS201
Stormwater Sampler is included in Appendix G. Pennichuck staff will go out after the storm
events to collect the samples and send them to the lab to be analyzed. Duplicates will be split
from the original sample container.

All sites will be sampled as described above except for the Pennichuck Square site where
infiltration is the primary treatment component. Therefore this site will require an additional
measure to estimate the BMP removal efficiency. A sampler and water level logger will be
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installed in the catch basin in front of Pennichuck Square which has the largest drainage area.
The pollutant concentration and runoff volume will be extrapolated for the entire site from this
catch basin. A sampler and water level logger will be installed at the outlet of the last manhole
before the stormwater is discharged to the brook. These two components represent the pollutants
and water volumes entering the site and leaving the site untreated. To determine a BMP removal
efficiency, runoff removal rates of 95% to 99% for TSS and 65% to 75% for Phosphorus will be
used to calculate the treatment obtained from infiltration'. The overall efficiency will be
calculated as a flow-weighted composite of this treated water and the untreated water leaving the
site.

In addition to the sampler, a WL 15X Water Level Logger will be used to record the level in the
pipes or streams, these will record a continuous level, which will be used to calculate stream
flow. The manual for the WL 15X Water Level Logger is included in Appendix G.

! Pollutant removal efficiencies for infiltration adapted from Section 6.3 Infiltration BMPS, Stormwater
Management for Maine: BMPS.
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Table B1-1.

Sampling/Monitoring Design — Wet Weather Data Collection

Measure(s) or
Indicator(s)

Sites*

Sample Collection Time

Type of BMP and
Upstream Land Use

Time of Day
Sampled

Frequency &
Special Weather
Conditions

Total
Phosphorus &
Total Suspended
Solids (TSS)

1. Greenleaf St,
(near Home
Depot)

Set samplers to collect
samples 30.17 minutes
after flow is detected.

Wet Pond, Low
Density Residential

2. Home Depot

Set samplers to collect
samples 30.21 minutes
after flow is detected.

Grass Detention
Basin, Commercial

3. Pennichuck

Set samplers to collect

Infiltration — LID,

Square samples 0.74 minutes Commercial
after flow is detected.

4. Celina Ave Set samplers to collect Swale/Forebay,

Forebay samples 14.78 minutes Commercial
after flow is detected.

5. White Oak Set samplers to collect Detention Basin w/

Drive (Near samples 21.48 minutes wetland Plants,

Thornton) after flow is detected. Residential

6. White Oak Set samplers to collect Dry Naturalizing

Drive (off samples 21.15 minutes Detention Basin,

Tinker Rd) after flow is detected. Residential

Since automated
samplers are being
used to collect the

samples, sample

collection will be 24
hours a day, 7 days

a week. Samples

will be collected

and put into
containers with
preservative if
necessary within 24
hours of sample
collection. Weekend
lab coordination is
not necessary since
samples have a

holding time of 7

days (TSS) and 28

days (TP).

Three storm
events with no
rain 72 hrs prior
to sampling.

Samples must
represent first
flush conditions.

Sampling can be
conducted for
storm events that
generate >0.5” of
precipitation in a
24-hr period.

Weather reporting
will be obtained
from the NOAA:
National Weather
Service website.

*See Map A6-1 in Appendix A for sampling locations.

Dry Weather Sample Collection

Dry weather samples will occur at in-pond and tributary locations twice during the summer
months. Dry weather sample collection procedures are outlined in the Standard Operating
Procedures located in Appendix E.

In addition to dry weather samples at the tributary locations, the stream flow will be measured
using a staff gage installed by CEI. The SOP for Stream Flow Calculations used at tributary
sample locations can be found in Appendix H.

One duplicate sample will be taken each sampling date to demonstrate the consistency of the

sampling techniques. This sample will be processed in the same manner as all other samples of
the same type, and the two sets of data for that time and location will be compared to determine
how precise the results are.
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Table B1-2.

Sampling/Monitoring Design — Dry Weather Data Collection

Parameters . Type of . .
Site ID | Measured in | Laboratory Samples Nunél;irl olt;(tllmes Sample Tlg:‘ inoﬂgiay Specc;?ll d‘i):,if):tsher
Field - Collected -
Color, Specific ) Sample collection
InPond | PO Temp. |Conductance, TSS, TDS,| TWwice June through| Grab Sample / | will be during |  pry Weather
Secchi Disk Turbidity, Alkalinity, September Multiple Depths| daylight hours
Phosphorus, Nitrogen, generally
TKN, Ammonia, between 7 AM
Tributary None Chloride, Iron, Twice June through Grab Sample and 5 PM, 7 days Dry Weather
Manganese, TOC September a week
B2. Sampling Method Requirements

Sample collection methods are summarized in the following tables. Detailed Standard Operating
Procedures (SOP) for wet and dry weather sample collection are provided in Appendices D and
E, respectively. The QA/QC officer will provide additional guidance when necessary.

Table B2-1. Container, Sample Size, Type, Preservation and Storage for Wet and Dry
Weather Sampling
Minimum Maximum
Indicator Container Type | Sample Quantity | Sample Type Preservation* Holding

(ml) Time
Color Plastic 100 Grab Unpreserved, cool 4°C 48 hours
Specific Plastic 100 Grab Unpreserved, cool 4°C 28 days
Conductance
Total Suspended . o
Solids (TSS) Plastic 200 Grab Unpreserved, cool 4°C 7 days
Total Dissolved . °
Solids (TDS) Plastic 200 Grab Unpreserved, cool 4°C 7 days
Turbidity Plastic 50 Grab Unpreserved, cool 4°C 28 days
Alkalinity Plastic 200 Grab Unpreserved, cool 4°C 14 days
Total Phosphorus Plastic 100 Grab Sulfuric Acid to pH <2, 28 days

cool 4°C
Nitrate Nitrogen Plastic 100 Grab Unpreserved, cool 4°C 48 hours
Total Kjeldahl . Sulfuric Acid to pH <2,
Nitrogen (TKN) Plastic 500 Grab 00l 4°C 28 days
Ammonia Plastic 500 Grab Sulfuric Acid to pH <2, 28 days
cool 4°C

Chloride Plastic 100 Grab Unpreserved 28 days
Iron Plastic 200 Grab Nitric Acid 6 months
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Minimum Maximum
Indicator Container Type | Sample Quantity | Sample Type Preservation* Holding
(ml) Time
Manganese Plastic 200 Grab Nitric Acid 6 months
Total Organic Sulfuric Acid to pH <2,
Carbon (TOC) Darkened glass 100 Grab 00l 4°C 28 days

* All samples initially stored in cooler and chilled to 4° C, all sample bottles will be pre-preserved by the analyzing laboratory as
applicable prior to the sampling event.

Wet Weather Sample Methods

The wet weather samples will be collected using the SS201 Stormwater Sampler that will be
scheduled to collect the sample after the first flush. Pennichuck will then transfer the collected
sample to the appropriate containers as outlined in Table B2-1 within 24 hours of the storm
event. Personnel will adhere to the equipment decontamination procedures described in the SOP.
Refer to Appendix D for sampling SOP.

Dry Weather Sample Methods

The dry weather in-pond samples will be collected on a boat with the Wildco Depth Water
Sampler that will be lowered to the appropriate level as described in Section A6 to take the
samples. On-Site monitoring methods and equipment are described in table B2-2. The tributary
samples will be collected directly into sample bottle, unless the bottle has a preservative in it,
then it will be collected in a clean bottle and transferred into the sampling bottle. For sample
locations where samples are collected from a bridge, the Wildco Depth Water Sampler will also
be used. Personnel will adhere to the equipment decontamination procedures described in the
SOP. Refer to Appendix E for sampling SOP.

Table B2-2. In-Situ Monitoring Methods — Dry Weather
. What Will Be o . e
Indicator Monitored Monitoring Equipment Monitoring Method

Multi-Meter is turned on and lowered to

Dissolved Oxygen Pond Water YSI 55 D.O Meter appropriate depth; unit is held at this depth until
a stable reading is recorded.
Multi-Meter is turned on and lowered to

Temperature Pond Water YSI 55 D.O Meter appropriate depth; unit is held at this depth until
a stable reading is recorded.
Secchi disk is lowered from side of boat until it
disappears from view. Disk is slightly raised

Transparency Pond Water Secchi Disk and lowered until the point at which it just
disappears and reappears is determined and
recorded.
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B3. Sample Handling and Custody Requirements
Wet and Dry Weather Sampling

The five steps to sample handling and custody for this project 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 site observations. Site observations will include
qualitative observations (e.g., murky, milky, floatables, sheen, sewer or fishy odor) of the
stormwater flow and the sample that was collected. The field data sheets will contain all
information described in Appendices D and E, Stormwater Sampling SOP and Dry Weather
Sampling/Monitoring SOP respectively and are included at the end of each appendix.

Sample Labeling

Sample labels will be placed on dry bottles in advance of sampling activities. Each sample label
will contain the following information once sampling is complete: sample ID# (e.g., SW-1),
sample type (stormwater), date and time, preservation (e.g., sulfuric acid, none), the sampler’s
name, and the analysis (e.g., total phosphorous).

Sample Transport and Chain of Custody

Samples will be transported to Chemserve subsequent to sample collection and within the sample
holding times by a laboratory courier.

A chain of custody will be used to track the samples from the collection point through analysis
and data management. The sampler will sign Chain of Custody records before samples are
relinquished to the laboratory. The receiving laboratory will also sign the records. Pennichuck
and the laboratory 