University of New Hampshire

University of New Hampshire Scholars' Repository

Quality Assurance Project Plans

7-22-2013

Great Bay Estuary Tidal Tributary Monitoring Program (GBETTMP)
2013-2017 Quality Assurance Project Plan

New Hampshire Department of Environmental Services

Matthew A. Wood
New Hampshire Department of Environmental Services

Follow this and additional works at: https://scholars.unh.edu/qapp

Recommended Citation

New Hampshire Department of Environmental Services and Wood, Matthew A., "Great Bay Estuary Tidal
Tributary Monitoring Program (GBETTMP) 2013-2017 Quality Assurance Project Plan" (2013). Quality
Assurance Project Plans. 1.

https://scholars.unh.edu/qapp/1

This Report is brought to you for free and open access by University of New Hampshire Scholars' Repository. It has
been accepted for inclusion in Quality Assurance Project Plans by an authorized administrator of University of New
Hampshire Scholars' Repository. For more information, please contact Scholarly.Communication@unh.edu.


https://scholars.unh.edu/
https://scholars.unh.edu/qapp
https://scholars.unh.edu/qapp?utm_source=scholars.unh.edu%2Fqapp%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/qapp/1?utm_source=scholars.unh.edu%2Fqapp%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:Scholarly.Communication@unh.edu

Great Bay Estuary Tidal Tributary Monitoring Program
(GBETTMP) 2013 - 2017

Quality Assurance Project Plan
July 22, 2013
) Prepared by
Matthew A, Wood, Project QA Officer

NI Department of Environmental Services
Watershed Management Buresu

‘ " 8/7)).
Rrujcc[ Managcr; . 7’—7/? / '/ /.3
Signature / Date

Philip Trowbridge, PREP/DES

Project QA Officer: . /W ﬁ 6/5’// 3

Signature / Date

/ agthew A, Wood, DES
Laboratory Manager: g/ ?// Z

Signature / Date
Jody Potter, UNH-WQAI.

DES QA Manager: W g/ / 7/[3

Signature / Date
Vincent Perelli, DES

ool 53

N Signature / Date
Jean Brochi, US EPA Region |

USEPA QA Manager: Zj/ ///M7 ‘ 07/”‘//5’

Signature / Date
Stephen DiMattei, US EPA Region |

USEPA Project Manhgcr:




PREP Tidal Tributary Monitoring Program QAPP
July 22, 2013
Page 2 of 18

A2 — Table of Contents

A2 — TaDIE OF CONLENTS.....eii ittt eb et e et e e s e be et e e ek bbbt e e e e sbbe e e e e abbeeeeesnreeeeeanes
F Nl D11 1] o0 1T I N ) TP UPPPRRP
A4 — Project/Task OrgaAnIZALION ..........cccuuiieeeiiiiiie ettt re et e e e st e e s e e e e e et e e e eeneeee s
A5 — Problem Definition/BackgrOUNG ............coueeiiiiiiiiiieiee e e e e s ee s ee e e e e e e e e s e s asnnnnbabe e reeeeaeeeean
Y SR md (0] [=Tox V- Y QB LYY o] o) o ] o SRR
A7 — Quality ODJECHVES ANA CHILEIIA. ... ... ccrmeeeete et ie ettt e et e e s e e e e s n e e e e s s e e ee e s nireeeenae
A8 — Special TrainiNg/CertifiCatiON...........cceeeiiiiiie e e e e e e e e s e s ar e e e aaaeees e s nnnnanees
A9 — DOCUMENES @NA RECOMIS. ......eiiii it ieeecmt ettt e e sab et e e ettt e e sk be b e e e s aabb e e e e e nbbe e e e eanneee s
Bl — SamPliNg ProCESS DESIGN ... ..ueiiiiiieeereee ettt ettt e r st e e e st e e e re et e e e s r e e e e e ane e e e e s st e eeenanrees
B2 — SAMPIING MELNOUS ...t ekt e e s e e e e e e e e e s earne s
B3 — Sample Handling and CUSTOAY ...........uuuiiiriiiiieeeeei ettt e e e e e e e s s s e e e e e e e e e e s s snnaaaareaeaeaaeeaeeeanans
B4 — ANAIYVHCAI MELNOUS ......eeiiiiieiie ettt e e et e e et e e e s e e e e e e snreeeesnae
B5 — QUAITIEY CONIIOL ...t eeee ettt st e s st e e e nn e e e e nes e e e e s sreee e e e
B6/B7 — Instrument/Equipment Testing, Inspectiomifenance, Calibration and Frequency
B8 — Inspection/Acceptance Requirements for Supplied Consumables .............ooooviiiiieemesece e e
B9 — NON-DiIr€Ct MEASUIEIMENTS ......eiiiiie i s s e ettt et eeaeae e e s e e s eebeteseeaaaaasaaaaannesbeteeeeaaaeaaesaaaannsnnenneeeaaans
B10 — Data MaNAQEIMENT ......cieeiiiiiiiie ettt s r e e s e e e s e e e e e e e e e e e ee et teeeeeebeebbab e nr e e e e e enanaaeeas

C1 — Assessments and RESPONSE ACHONS .....ceeeeeeeeiririeieeeteieieiiitrrerereeee e s e s ssssrae e aeteaeaesesasssnrararaaeeaeaaeeans

C2 — Reports t0 MANAGEMENT ..ot e e e e e e e e e e e e e e e e e e e aeeeeeas

D1 — Data Review, Verification and Validation ..............oooueiiiiiiiiiii et
D2 — Verification and Validation PrOCEAUIES .......c..iiiiiiiiiii ettt e e ee e

D3 — Reconciliation With USEr REQUINEIMENTS .. .ccurecu i vreeieeiiieie e iestiieee ettt e s e e s s ee s 7.1
LS (=T =T o = U EPURRR 18

List of Appendices

Appendix A: Quality Assurance Plan, UNH Water Qyafnalysis Laboratory

Appendix B: Field Data Sheets

Appendix C: Standard Operating Procedures for TDisdolved Nitrogen Analyses
Appendix D: Standard Operating Procedures foraitin for Suspended Solids Analysis
Appendix E: Standard Operating Procedures for Téii@bgen and Phosphorus Analyses
Appendix F: Documentation of Field Methods Usedvstn March 28 and July 17, 2013
Appendix G: Standard Operating Procedures for Amednalysis

Appendix H: Standard Operating Procedures for kétrilitrite Analysis

Appendix I: Standard Operating Procedures for Baete Nitrogen

List of Tables

Table 1: QAPP DiStriDULION LISt ......cciiii i e e e e e e e e e e e e e e e e e eeaeaeree e e e saanes 3
Table 2: Project SChedule TIMEINE. ......... oo eeiriteiieriteee e e et s it e e aeeaeas s sraraeararaaeaeesessssssssssereeraaaaeas 5
Table 3: Measurement Performance Criteria for Latmoy Samples............oooiiiiiiiiiiiiieeccmecee e 6
Table 4: Special Personnel Training REQUINEMENTS...........uuviiiiiiiiiie it e e e 8
Table 5: SAMPIE SUMMAIY ....ciiiiii i e e e e e e e e et e e eeaeessa e s e s teaeeaeaeaeeesasaasntebaseeeeeeaeensnnnes 9
Table 6: Tributary SAmPIe LOCALIONS ........iceeeeeeieeeee ettt ee e e e e e e e e e ee e e e e e e e e s sanatan e aeeeaaeeeeesannnnnnrenes 10
Table 7: Sampling Schedule fOr 2013........ oo ee e e e e e e e e er e e e e e e e e s e e annreees 10
Table 8: SAMPIE REQUITEIMENTS ... it ceemerere e e e e e e e e st e e e e e ae e e e s s e aareaeaeaeeeeasassnrebaaeaeaeaaeeeesssssnnnnenns 12
Table 9: Surface Water Target Analytes and Ref@&IIDILS.............ccccuiiiiiiiiii e eeeee e 14
Table 10: Project ASSESSMENE TADIE ... ... ettt e e e e e e e s e e e eeeeeaeeeeaaan 16

List of Figures
Figure 1: ProjeCt OrganiZatiON............ciiiereeeeie ittt e st e et e st e s e e e e e s st e e e s naereeesanreeees 4
Figure 2: Sampling locations in the Great Bay BstiHatershed ... 11



PREP Tidal Tributary Monitoring Program QAPP
July 22, 2013
Page 3 of 18

A3 — Distribution List

Table 1 presents a list of people who will recehe approved QAPP, any QAPP revisions, and
any amendments.

Table 1: QAPP Distribution List

QAPP Recipient Telephone Number

S Project Role Crganization and E-mail Address
I TronPife | Proieet Manege PREPIDES Philp Trowhidge@des i gov
Matthew A. Wood| Project QA Officer DES ﬁﬂostgﬁg\/lvt\%\?c?c?d@desnh_gov
Bill McDowell Laboratory Program Manager UNH gﬂfl—\ﬁ?éfv&;lg@unh.edu
Jody Potter Laboratory Manager UNH-WQAL 603-862-2341

Jody.Potter@unh.edu

603-862-2341

Michelle Daley Field Operations Manager UNH Michelle.Daley@unh.edu

617-918-1536

Jean Brochi EPA Project Manager USEPA New England .
Brochi.Jean@epa.gov
. .| EPA Quality Assurance 617-918-8369
Stephen DiMattei Officer USEPA New England dimattei.steve @epa.gov
Vince Perelli DES QA Manager DES 603-271-8989

Vincent.Perelli@des.nh.gov

A4 — Project/Task Organization

The Piscataqua Region Estuaries Partnership (PRER)t of the U.S. Environmental
Protection Agency’s National Estuary Program, which joint local/state/federal program established
under the Clean Water Act with the goal of protegi@nd enhancing nationally significant estuarine
resources. The PREP receives its funding frontEféa and is administered by the University of New
Hampshire.

The project will be conducted and managed by PRE# Project Manager (Phil Trowbridge)
will be responsible for coordinating all prograntigities.

The Field Operations Manager (Michelle Daley) withnage all field staff, be responsible for
“stop/go” decisions for daily sampling runs duriegreme events, and will notify the Laboratory
Manager when samples will be delivered. The F@perations Manager will be responsible for
resolving any logistical problems and communicatimgresults to the field staff.

Samples will be analyzed by the Water Quality Asey_aboratory (WQAL) at the University
of New Hampshire (UNH). Laboratory operations Wwi#l managed by the Laboratory Manager (Jody
Potter) and overseen by the Laboratory Program Wam@ill McDowell). The Laboratory Manager
will be responsible for conducting analyses aceaydo the procedures in this QA Project Plan,
identifying any non-conformities or analytical pteims, and reporting any problems to the Laboratory
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Program Manager, Project QA Officer, and the Ptdjégnager. The Laboratory Program Manager will
be responsible for resolving any problems and conicating the results to the laboratory staff.

At the end of the project, the Project QA Offichtatthew A. Wood) will review the results of
QA/QC checks and verify that the procedures of @#sProject Plan were completed. The Project QA
Officer will be responsible for a memorandum to PREImmarizing any deviations from the procedures
in the QA Project Plan, the results of the QA/Q§lseand whether the reported data meets the data
guality objectives of the project.

Funding for PREP is provided by the U.S. EnvirontakRrotection Agency. Therefore, the
Project Manager will be accountable to the EPA &bManager (Jean Brochi) and the EPA Project QA
Officer (Stephen DiMattei). The EPA Project Managed EPA Project QA Officer will be responsible
for approving the Quality Assurance Project Plahe DES QA Manager (Vince Perelli) is responsible
for reviewing and approval of the QA Project Plafdoe submittal to EPA.

The principal user of the data from this projedt & PREP for State of Our Estuaries Reports.
The Project Manager will prepare a report for PREe end of the project with all the data andQ@#e
Officer's summary report.

Figure 1 shows an organizational chart for thigqmo

Figure 1: Project Organization
Jean Brochi
EPA Project Manag

Phil Trowbridge
Project Manager

(
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EPA Project QA Officer

Stephen DiMattei }

I Project QA Officer
&
Bill McDowell Vince Perelli
Laboratory Program DES QA Manager
Manaae
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Laboratory Manager

Michelle Daley
Field Operations Manager
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A5 — Problem Definition/Background

Nitrogen enrichment is a growing concern for the&mBay Estuary. In the 2013 State of Our
Estuaries report (PREP, 2013), PREP calculateditfagen load from tributaries to the Great Bay
Estuary using data collected by UNH for the Greay Bstuary Tidal Tributary Monitoring Program.
PREP needs to update this indicator for futureeSthOur Estuaries reports. Therefore, the purpbse
this study is to continue to collect representatiaéa on the concentrations of total nitrogen ahero
parameters in ambient water in tributaries to theaGBay Estuary in 2013 through 2017.
Nitrate+nitrite NO,/NOs), ammonia (NH), total dissolved nitrogen (TDN)particulate nitrogen
(PN), total nitrogen (TN), total phosphorus (TP}l dotal suspended solids (TSS) will be measurdlén
water samples.

The study design will follow the tributary samplidgsign which was implemented by the New
Hampshire Department of Environmental Services (DieSwveen 2001 and 2007, and continued by
PREP between 2008 and 2012. The Sampling desigsigibed in Section B of this QAPP (DES,
2008). Grab samples will be collected from eigitiutaries monthly from March to December of each
year. One sample from each month will be replitddibe QA purposes (>10% of samples). The samples
will be analyzed by the Water Quality Analysis Lednory at the University of New Hampshire. PREP
decided to change the laboratory for this progranm2008 to 2012 from DES to the University of New
Hampshire in order to save money and reduce stadf heeded to transport samples from the seaamast t
Concord, NH. The analytical methods used at thélUdb are not the same as those used by DES.
However, a laboratory comparability project conéddin 2008 demonstrated that the different methods
produce fully comparable results.

The TN concentrations in each river will be matchegith the daily average streamflow for that
river. Stream flow data will be obtained from pamant USGS stream gages. The drainage area ratio
method will be used to estimate stream flows fon@ang locations that are not coincident with USGS

stream gages. The USGS LOADEST statistical progrdhibe used to estimate annual average TN
loads from each tributary.

This sampling program will continue for at leasgfiyears, starting in 2013 and ending in 2017.

A6 — Project/Task Description

The tasks and schedule for the project in 2013@am@marized in Table 2. The sample collection,
analysis, and reporting tasks will follow a simitmhedule in 2014 through 2017.

Table 2: Project Schedule Timeline

Dates
- Anticipated | Anticipated
Activity Dater()s) of DateF()s) of Product Due Date
Initiation Completion
QAPP Preparation 04/22/13 06/01/13 QAPP Document /010863
Training 03/11/13 03/15/13 Field crews trained @PS 03/28/13
Nutrient samples collected,
Sample collection 03/28/13 12/18/13| delivered to laboratory, and 12/18/13
stored
Sample analysis 03/28/13 12/18/19 Laboratory analyses for 02/28/14
nutrient samples completed
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Dates
v Anticipated | Anticipated
Activity Date(s) of Date(s) of Product Due Date
Initiation Completion
Report from the Laboratory
Manager with the final,
Laboratory Report 01/01/14 01/31/14| quality-assured results for 02/28/14
tributary samples and QC
samples
Memo from QA Project
. . Officer summarizing results
Data Quality Audit 03/01/14 03/15/14 of QC samples and QAPP 03/15/14
nonconformances
Annual Report 02/16/14 03/31/14 Final project répor 03/31/14

A7 — Quality Objectives and Criteria
Table 3 summarizes the performance criteria foN@&NO3;, NH, TDN, PON, TN, TP, and

TSS samples that will be collected for this projeldiore details on each data quality objective are
provided in the paragraphs below the table.

Table 3: Measurement Performance Criteria for Labomtory Samples

QC Sample and/or Activity
Data Quality Indicators Measurement Performance Criteria Used to Assess
Measurement Performance

Precision-Overall RPD < 30% Field Duplicates
Precision-Lab RPD < 15% Lab Duplicates
RPD < 15% Certified Reference Materia
. Samples
Accuracy/Bias >85% and <115% recovery . .
Laboratory Fortified Matrix
Samples

Comparability Measurements should follow standarg NA
P methods that are repeatable

Not expected to be an issue for this
project (see discussion below)
Valid data for 90% of planned sample

Data Completeness , Data Completeness Check
(9 samples at each tributary)

Sensitivity NA

"z

Precision Relative percent difference (RPD) of duplicaaenples is used as one index of
precision for nutrient analyses. This is definedree absolute difference between the duplicatedeti
by the average of the duplicates. For laboratoplidates, a difference greater than 10% requirgbér
investigation of the sample run. A difference geeshan 15% is failure (unless the average ofulte
samples is less than 10X the MDL), and resulteamalysis of the entire sample queue, unless ibere
reasonable and supported explanation for the inst@mey. For field duplicates, a difference greate
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than 30% will be flagged as a potential error. Ige precision will be analyzed by calculating th
RPD using the equation:

_ X =%
)
2

wherex, is the original sample concentration
X is the duplicate sample concentration

RPD x100%

Accuracy/Bias For nutrient analyses, certified reference nialteare analyzed periodically
(approximately every 20 samples) in each sample@t®assure accuracy. Generally, a RPD from the
certified concentration of more than 10% requirgshfer investigation of that run. A difference aper
than 15% is failure (unless the average of thedamples is less than 10X the MDL), and results in
reanalysis of the entire sample queue, unless thareeasonable and supported explanation for the
inconsistency. RPDs for certified reference matemvill be calculated using the following equation

X = %,|
(x,)

wherex; is the measured concentration
X, is the known concentration for the certified refese material

RPD = x100%

Laboratory Fortified Matrix samples are also useddsess accuracy of nutrient analyses. The
difference of the spiked sample concentration (®#/jus the unspiked sample concentration (SU)
divided by the known concentration added (A) (expesl as percengives percent recovery (R):

R:Mxloo%

Generally, a recovery <90% or >110% requires furiheestigation of the sample run. A
recovery greater than or less than <85% or >115filige (unless the sample is less than 10X the
MDL), and results in reanalysis of the entire sampleue, unless there is a reasonable and supported
explanation for the inconsistency

Representativeness he samples will be taken at the same locatmususing the same methods
as used for the GBETTMP sampling in 2008-2012 fsille. Any necessary changes to sampling
locations will be made with the Field Operationsrdger’s approval, with the goal of reproducing the
original location as effectively as possible. Auch changes will be fully documented in projeporgs

Comparability Standardized field and analytical methods wéllused. These methods will
follow the current industry standard for the typésneasurements being taken. Written SOPs will be
followed for field and analytical measurementsarfdiardized field data sheets will be used. PREP ha
completed lab comparability tests to verify that thboratory methods proposed for this study will
produce comparable data as the DES laboratory.DH®laboratory performed the laboratory analyses
for this program from 2001 through 2007.
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Sensitivity: The laboratory methods used should be capabletetting NQ/NOs;, NH,;, TDN,
PON, TN, TP, and TSS concentrations in ambient rixeger. In October, November, and December
2007, 30 samples were collected from the tribussaions to test the laboratory methods. The mofe
results for TDN, TP, and TSS were 0.21-2.03, 0.0@D4, and 1.05-5.41 mg/L, respectively. These
results are all greater than or equal to the metlebelction levels listed in Table 9.

CompletenessThis study will be deemed successful if datatingethe data quality objectives
is obtained for 90% of planned samples (not inclgdield/laboratory duplicates). Therefore, aslea
nine valid results for each parameter should beaioet from each tributary.

A8 — Special Training/Certification

The Field Operations Manager will organize and enptnt a training session for field staff.
The training session will cover SOPs for field mstents and field data sheets. The training vell b
based on the QAPP document. Field staff will gigrattendance sheet for the training, which will be
retained by the Field Operations Manager. Thaimgiwill be completed before sampling begins.

Table 4: Special Personnel Training Requirements

Project . o Training Provided | Training Provided Location of
. Description of Training -
Function by to Training Records
Sampling methods in
Water quality | Section B2 and field data
sampling and | sheets. This training will | Field Operations All field team staff With Field
field be conducted once at the| Manager Operations Manager
measurements | beginning of the field
season.

A9 — Documents and Records

QA Project Plan

The Project Manager will be responsible for maimtag the approved QA Project Plan and for
distributing the latest version to all parties ba distribution list in section A3. A copy of thpproved
plan will be posted to the PREP websiteviv.prep.unh.edu

Field Data Sheets

The field data sheets for this project are attacdsedppendix B. Field crews fill in these forms
during the day and return them to the Field OpenstiManager upon completion. The original forms, o
scanned copies of the original forms will be retdion file by the Field Operations Manager.

Laboratory Data Sheets

Data packages from the Laboratory Manager to tbgeBtrManager will be electronic laboratory
data sheets containing the results of analysesipiusesults of QC tests performed. See Appendix A
Section VI for details of laboratory electronic guaper records maintained by the laboratory.

Reports to Management
The Project QA Officer will produce an annual reador PREP. The final work product will be
an Excel spreadsheet containing quality assuredtsesf the laboratory analyses for each station on
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each date and an annual report describing anytitevsafrom the protocols established in the QA €cbj
Plan. The annual report will be posted to the PREPsite (vww.prep.unh.edu

Archiving

The QA Project Plan and final report will be keptfde at PREP and DES for a minimum of 10
years after the publication date of the final répdthe original field data sheets, or scannede®pf the
original field data sheets will be retained by Hield Operations Manager and laboratory data sheéts
be retained by the Laboratory Manager for a mininuirh years.

B1 — Sampling Process Design

Eight tributaries to the Great Bay Estuary watedsh#l be sampled ten times for nitrate+nitrite
(NO./NQOs), ammonia (NH), total dissolved nitrogen (TDN), particulate nigen (PN), total phosphorus
(TP) and total suspended solids (TSGne water sample will be collected as a grab frioenhead-of-
tide station for each of the tributaries on eachafssampling. A total of ten field duplicate saegpwill
be collected during the year for each parametes &ation per sampling date). Table 5 shows the
number of samples that will be collected for eaatameter. The critical parameters for this study a
NO./NOs, NH4, TDN, PN, TN, TP, and TSS. Water temperaturesalid oxygen, pH and specific
conductance will be measured for information only.

Ten of the field duplicate samples collected as plthe sampling design will be analyzed for
total nitrogen (TN) using USGS Method I-4650-0%heTresults of the TN analysis will be compared to
calculated TN values (TN-calculated) derived by swation of TDN and PN. This paired analysis will
be used to verify the new USGS nationally recomredndethods (Office of Water Quality Technical
Memorandum 2013.01) and confirm that the previata demain valid.

The stations that will be sampled as part of thishgare provided in Table 6. A map of the
stations is provided in Figure 2.

The sampling dates for 2013 and station for the fieiplicate sample are shown in Table 7. The
dates for sampling in 2014 through 2017 will becdmined by field crews in February of each
subsequent year.

Table 5: Sample Summary

No. of Samples per Numbe_r of Field Duplicate e
Parameter : : Sampling Number to

Stations Event per Site Samples

Events Lab

NO,/NO; 8 1 10 10 90

NH, 8 1 10 10 90

TDN 8 1 10 10 90

PN 8 1 10 10 90

10 (field dupes of
samples also
™ 0 0 0 analyzed for TDN 10

and PN)

TP 8 1 10 10 90
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No. of Samples per Numbe_r o Field Duplicate 1eiE]
Parameter : : Sampling Number to
Stations Event per Site Samples
Events Lab
TSS 8 1 10 10 90
Water 8 1 10 10 0 (field
Temperature measurement
Dissolved Qxygen 8 1 10 10 0 (field
Concentration measurement
D|ssolv§d Oxygen 8 1 10 10 0 (field
Saturation measurement
pH 8 1 10 10 0 (field
measurement
Specific 8 1 10 10 0 (field
Conductance measurement
Table 6: Tributary Sample Locations
Sta}tlon o Town, State Latitude Longitude Sample Location
Tributary
. Route 236 in south Berwick ME, turn right onto
02-GWR South Berwick, 43.2189 -70.7967 | Brattle Street, sample on downstream side of
Great Works ME .
Brattle street bridge.
05-SFR Rollinsford, NH 43.2272 -70.8115 Rte 4 bndgg in Rolll_nsford NH, sample on
Salmon Falls upstream side of bridge
07-CCH Rte 9 bridge in Dover. Central Ave between
Dover, NH 43.1965 -70.8741| Washington St and Portland Ave. sample on
Cocheco . . ;
upstream side, midway on bridge.
05-0YS Durham, NH 43.1309 -70.9186 Rte_ 108 bridge |n.Durham NH. Sample from tgp
QOyster of fish ladder on river left side, upstream of dam.
05-LMP Newmarket, NH 43.0821 -70.935( Rte 108 brl_dge in Newmarket NH. _Sample on
Lamprey upstream side at midpoint of the bridge.
09-EXT Exeter, NH 42 9820 -70.9455 High Street brl_dge in E_xetgr NH. _Sample on
Exeter downstream side at midpoint of bridge.
05-BLM Dover, NH 43.1799 -70.8782 Rte 108 prldgg in Doyer. Sample on downstream
Bellamy side at midpoint of bridge.
02_—V\/_NC Greenland, NH 43.0361 -70.848( Route 33 brldge in Gre_:enlgnd NH._ Sample on
Winnicut downstream side at midpoint of bridge.

Table 7: Sampling Schedule for 2013

Month Day of Week Date Dupslit::t% nsfg:nple
March 4" Thursday 3/28/13* 02-GWR
April 4™ Wednesday 4/24/13* 02-WNC
May 4" Wednesday 5/22/13* 09-EXT
June & Wednesday 6/19/13* 05-LMP
July 39 Wednesday 7/17/13* 05-0YS
August 3! Wednesday 8/21/13 07-CCH
September " Wednesday 9/18/13 05-BLM
October & Wednesday 10/16/13 05-SFR
November % Wednesday 11/27/13 05-LMP
December ¥ Wednesday 12/18/13 05-0YS

*Protocols from the 2008-2012 QAPP (DES, 2008) tdlfollowed until approval of the 2013-2017 QAPP
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Figure 2: Sampling locations in the Great Bay Estidatershed, Coastal Basin
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B2 — Sampling Methods

Sample Bottle Preparation

Two-liter Nalgene bottles are prepared before samgly soaking bottles and caps in a 10%
HCI solution for 10 minutes. Bottles and capssaresequently rinsed with deionized water six times
and air dried before being stored. During higheirg/fall flow, one bottle is prepared for eactesi
During low summer flow, two bottles are prepareddach site. Before field sampling day, bottles ar
labeled with StationlID, date, and program (“GBET TM&nd placed in a cooler for transfer and storage.

Water Sampling Field Procedures
All field measurements and samples collected foolatory analyses are collected using a two-
gallon bucket on a rope using the following progedu

1. The bucket will be lowered from the middle of thridge at the station down to the river. The
bucket will be immersed three times in the rivefobe it is filled and hauled up. The bucket will
be filled to at least one-half of its capacity, ahiensures sufficient volume for all field
measurements and sample storage containers. sTtissidered a surface grab sample since the
bucket sampling technique collects water from tpel foot of the water column.

2. The sample for laboratory analysis will be immagely filled by pouring water from the
bucket into the individual sample storage contdB)g(i.e., polyethylene bottles, prelabeled with
the stationlD, date, time, and program). The btiskeuld be shaken to fully mix the water
before the water is poured off into the sampleléott

3. If a field duplicate sample is needed at thémtathe bucket will be emptied and then refilled
from the river following Step 1. The field dupltessample will be filled following Step 2.
Duplicate field parameters will be measured follogvsteps 4 and 5.

4. The sample bottle(s) will be placed in a coelih ice for transport to the laboratory.

5. The bucket will be emptied and then refilledhfrthe river following Step 1 for field
parameter measurements.

6. Field parameters will be measured in a new buakeater using a YSI multiparameter meter
by inserting the temperature/specific conductamobgin the bucket and moving the probe
slowly for 15-30 seconds until the temperature simekific conductance values stabilize. Field
parameters may also be measured directly formivbeif accessible.

7. The results of the field parameters and any centsrelevant to the sampling event (e.qg.,
sampling and/or instrumentation problems) will loiewimented on field data sheets (Appendix
B) prior to traveling to the next sampling location

This procedure is repeated at all scheduled sagfgiations for a particular day. Field teams

are responsible for reporting sampling method pnaisl to the Field Operations Managéro is
responsible for taking corrective action.

Documentation of field methods used between Mag&haril July 17, 2013 are described
in Appendix F.

Table 8: Sample Requirements

Max. Holding
Analytical | Collection Sampling Sample Container Size Preservation Time
Parameter Method SOP Volume and Type Requirements (Preparation

and Analysis)

NO,/NO; Grab Section B2 60 mL 2000 ml HDPE Subsample 6(@mL Indefinite once
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Max. Holding
Analytical | Collection Sampling Sample Container Size Preservation Time
Parameter Method SOP Volume and Type Requirements (Preparation
and Analysis)
bottle (same unfiltered water and | frozen
bottle for all freeze within 8 hours
analyses) of sample collection
2000 ml HDPE | Subsample 60 mL of
NH, Grab Section B2 60 mL bottle (same unfiltereq vx_/ater and | Indefinite once
bottle for all freeze within 8 hours| frozen
analyses) of sample collection
2000 mi HDPE | Ftera6omL
. bottle (same subsample into Indefinite once
TDN Grab Section B2 60 mL HDPE bottle and
bottle for all - frozen
freeze within 8 hours
analyses) X
of sample collection
2000 ml HDPE
. _ bottle (same Dry filter (See Indefinite once
PN Grab Section B2 | ~1,600 Ml e forall | Appendix D) dried
analyses)
2000 ml HDPE | Subsample 60 mL of
™ Grab Section B2 60 mL bottle (same unfiltereq vyater and | Indefinite once
bottle for all freeze within 8 hours| frozen
analyses) of sample collection
2000 ml HDPE | Subsample 60 mL of
T Grab Section B2 60 mL bottle (same unfiltereq vyater and | Indefinite once
bottle for all freeze within 8 hours| frozen
analyses) of sample collection
2000 ml HDPE
. bottle (same Dry filter (See
TSS Grab Section B2 ~1,600 mL bottle for all Appendix D) 7 days
analyses)
Field Parameters (measurements made in the field)
YSI
Temperature | Surface Grab multiparameter| NA NA NA NA
meter manual
Specific Sl .
Surface Grab multiparameter| NA NA NA NA
Conductance
meter manual
YSI
pH Surface Grab multiparameter| NA NA NA NA
meter manual
Dissolved YSI
Oxygen Surface Grab multiparameter| NA NA NA NA
meter manual

B3 — Sample Handling and Custody

Upon collection, nutrient samples will be transpdron ice in a cooler until they arrive at
WQAL. Samples will be delivered to WQAL by 15:00 the sampling date. Sample login and handling
procedures at WQAL are described in Section IV ppéndix A. Immediately after login, a portion of
the sample will be filtered following the procedirow.
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Filtration: Particulate material is separated from dissohadstituents via filtration in the
laboratory immediately upon delivery to the laborgt(normally within 5 hours of collection).
For total dissolved nitrogen, a portion of the ové sample (approx. 60 mL) is filtered through
47mm Whatman GF/F glass fiber filters (nominal psize of 0.70pum) in the field, collected in a
pre-washed HDPE bottle, and then immediately froZeor total suspended sediments and
particulate nitrogen, a portion of the original sden(generally 500-1900 mL) is processed using
the filtration procedures in Appendix D with twoepiveighed glass fiber filters (25 mm
Whatman GF/F). One of these filters is analyzedfith TSS and PN. The other filter is stored
as backup for the PN analysis.

GF/F filters (nominal pore size of 0.70um) are camin used in nutrient studies for filtering
particulates from water samples, for example, Natic€Coastal Assessment uses 0.7 um filters for
dissolved nutrient analysis, as does the Marylamels@peake Bay Water Quality Monitoring Program.
GF/F filters have been will be used for this stbegause this type of filter is able to be combuptéat
to use to remove traces of C and N to reduce cangdion of samples. After filtration, the samplélw
be frozen at -20°C.

B4 — Analytical Methods

Appendix A is the QA Plan for the UNH Water Qualiipalysis Laboratory. This document
describes the general SOPs for the laboratorys @& plan has been included with other QAPPs that
have been approved by EPA Region I.

Laboratory analytical methods for this study arsadiéed in detail in Appendices C, D, E, G, H
and |. Appendix C contains the SOP for TDN conedigns. Appendix D contains the protocol for
filtering samples for total suspended solids. Appe E contains the protocol for the TN and TP gsin
alkaline persulfate digestion. Appendix G contdlres SOP for ammonia concentrations. Appendix H
contains the SOP for NNOs concentrations. Appendix | contains the protooolRN using the EPA
method.

The Laboratory Manager is responsible for correctiutions if any problems with the analytical
methods arise. Laboratory data reports are expacteually. All data for the project must be deled
from the laboratory to the Project Manager accaydinthe schedule in Table 2.

Table 9: Surface Water Target Analytes and ReferereLimits

Analytical method Project Analytical/Achievable Project
Analyte (See Appendices for SOP | Action Level Method Detection Quantitation
details) Limit Limit
- NA-data will
NO,/NO; Xf'if fggéz(iev'slf)” 2.0, e used for 0.005 mg/L 0.005 mg/L
gust, pp- trend analysis
USEPA method 350.1, 1971 NA-data will
NH,4 modified March 1983 (App. be used for 0.005 mg/L 0.005 mg/L
G) trend analysis
. . NA-data will
TDN g)l(?:attieorzp(eArs[t)urg)catalytlc be used for 0.1 mg/L 0.1 mg/L
' trend analysis
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Analytical method Project Analytical/Achievable Project
Analyte (See Appendices for SOP | Action Level Method Detection Quantitation
details) Limit Limit
NA-data will
PN IL)JSEPA Method 440.0 (App. be used for 0.01 mg/L 0.01 mg/L
trend analysis
NA-data will
be used to
USGS Method 1-4650-03 verify new
TN Alkaline persulfate digestion| methods and 0.015 mg/L 0.015 mg/L
(App. E) document
previous data
remain valid
NA-data will
TN - calculated Calculated (TDN + PN) be used for NA NA
trend analysis
USGS Method 1-4650-03 NA-data will
TP Alkaline persulfate digestion| be used for 0.007 mg/L 0.007 mg/L
(App. E) trend analysis
NA-data will
TSS APHA Method 2540-D be used for 1 mg/L 1 mg/L
(App. D) trend analysis

B5 — Quality Control

Section VII of Appendix A describes the quality trah measures that will be used for nutrient
analyses by the UNH Water Quality Analysis LabanatdSection A7 describes how the data quality
objectives will be evaluated.

The Field Operations Manager will verify that theld crews are following the protocols
correctly during the field sampling audit (see 88tC1).

Databases of results will be checked for transiomperrors and bad data using two methods.
First, the entire data set will be printed and &eelcagainst the entries in each field or laborattata
sheet by the Laboratory Manager. Second, the &r@ja Officer will construct box-plots and other
graphical tools (such as scatter and timeserids)pio determine if there are outliers in the dagh The
Project QA Officer will report any outliers to tiroject Manager, who will determine whether these
data should remain in the dataset.

B6/B7 — Instrument/Equipment Testing, Inspection, Miintenance, Calibration and
Frequency

Equipment inspections and maintenance scheduldébddaboratory are described in Section IX
of Appendix A. Equipment calibration proceduresttoe laboratory are listed in Section V of Appendix
A. Calibration runs are stored in the laboratoriatlase along with the run sheets for environmental
samples. Calibration records will be retainedh®yltaboratory Manager for a minimum of 10 years.
For field measurements of specific conductanceY®kemultiparameter meter is checked in the morning
before each sampling date to determine if the clitn is still accurate. The sensor is immersed i
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standard of 500 uS/cm. The meter is considerée o control if the reading is between 475 and 525
uS/cm. For field measurements of pH, the YSI rpalmeter meter is calibrated using three pH buffer
solutions (4.0, 7.0, and 10.0). For field measur@sef DO, the YSI multiparameter meter is putdlesi
the calibration cup with a small amount of tap watasured that the DO probe is not touching waier
that the cup air is saturated with water, and cafédl to 100% saturation based on the barometric
pressure in the lab. The temperature probe readiiipbe compared to a NIST calibrated thermometer
in tap water as part of the field meter calibrajwacedure annually.

B8 — Inspection/Acceptance Requirements for Suppeand Consumables

Quality control procedures for consumables aredish Section VII of Appendix A.

B9 — Non-Direct Measurements

The project will include use of USGS daily averagream flow measurements from stream
gages in the Great Bay Estuary Watershed to hélpags annual loading of nitrogen. The data wdll b
downloaded from the USGS website.

B10 — Data Management

Field data will be recorded on standard field ddteets. Laboratory data will be transferred
from laboratory data sheets to Excel spreadsh&dt$aboratory data will be stored electronicailhy
Excel spreadsheets which will be transferred tdRtgect Manager as part of the laboratory repdhe
Project Manager will be responsible for uploading dlata to the DES Environmental Monitoring
Database (which is compatible with EPA’'s Water Quadtxchange). The ProjectID for the data will be
“GBETTMP” (Great Bay Estuary Tidal Tributary Monitog Program). Management of hardcopy data
and documents is described in Section A9.

C1 — Assessments and Response Actions

In order to confirm that field sampling, field apsis and laboratory activities are occurring as
planned, the Project Manager, Field Operations Iganaand Laboratory Manager shall confer, after the
first sampling event each year, to discuss the oustiveing employed and to review the quality
assurance samples. At this time all concerns dagathe sampling protocols and analysis techniques
shall be addressed and any changes deemed necgsasidhye made to ensure consistency and quality of
subsequent sampling. The Project Manager will hlageauthority to resolve any problems encountered.
Assessment frequencies and responsible persorenghawn in the following table.

Table 10: Project Assessment Table

Person Responsible
for Monitoring
Effectiveness of

Corrective Actions

Frequency Person Responsible| Person Responsible
Assessment Type | . for Performing for Responding to
(Annual Basis) Assessment Assessment Findings
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Assessment Type

Frequency
(Annual Basis)

Person Responsible
for Performing
Assessment

Person Responsible
for Responding to
Assessment Findings

Person Responsible
for Monitoring
Effectiveness of

Corrective Actions

Field sampling audit

Once after first
sampling day

Field Operations
Manager

Field Operations
Manager

Field Operations
Manager

Field analytical audit

Once after first
sampling day

Project Manager

Project Manager

Project Managd

Quarterly (see

UNH laboratory audif Section VIII of | Laboratory Manager| Laboratory Manager — Laboratoryadger
Appendix A)
Data Quality Audit Annually Project QA Officer Pegjt QA Officer Project QA Officer

=

C2 — Reports to Management

The Project QA Officer and/or Program Manager withduce an annual report to PREP. The
final work product will be a table containing guglassured laboratory results for each stationamh e
date and an annual report describing any deviafioms the protocols established in the QA Project
Plan. Data from the annual reports will be puldsin PREP’s State of Our Estuaries Reports.

D1 — Data Review, Verification and Validation

The Project QA Officer will be responsible for amm@andum to PREP summarizing any
deviations from the procedures in the QA ProjeanRind the results of the QA/QC tests. The Project
QA Officer will review all field data sheets andfamal computer data files for completeness andityua
based on the criteria described in Section A7. Hiwgect QA Officer will als@ffirmatively verify that

the methods used for the study followed the proeeiautlined in this QA Project Plan. If questiblea

entries or data are encountered during the revieagss (see methods in Section B5), the Project QA
Officer will contact the appropriate personnel &tetmine their validity.

D2 — Verification and Validation Procedures

The Project Manager will review the memorandum fitt Project QA Officer to see if there
have been deviations from the QA Project Plan. éegisions made regarding the usability of the data
will be left to the Project Manager; however thejBct Manager may consult with project personnel or
with personnel from EPA-NE, if necessary.

D3 — Reconciliation with User Requirements

The Project Manager will be responsible for rectimgithe results from this study with the
ultimate use of the data. Results that are gedlifiy the Project QA Officer may still be usechié t
limitations of the data are clearly reported toisien-makers. Data for this project are beingexiid as
part of a long-term monitoring program. It is paissible to repeat sampling events without disngpti
the time series. Therefore, the Project Managhr wi



PREP Tidal Tributary Monitoring Program QAPP
July 22, 2013
Page 18 of 18

1. Review data with respect to sampling design.
2. Review the QA memorandum from the Project QAceff

3. If the data quality objectives from Section A@ aet, the user requirements have been met. If
the data quality objectives have not been metgctite action as discussed in D2 will be estabtishe

the Project Manager.
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