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1.0 INTRODUCTION

The New Hampshire Department of Environmental Services (NHDES), Water Quality Bureau,
Total Maximum Daily Loading Program, requested EPA’s Office of Environmental
Measurement and Evaluation assistance in conducting a Sediment Oxygen Demand Study (SOD)
on the Contoocook River in the vicinity of Peterborough, New Hampshire.

SOD is the total of biological and chemical processes in sediment that utilize oxygen. SOD
studies are useful in the development of predictive mathematical models that will determine
waste load allocations. They are also useful in measuring the depletion of oxygen in stratified
waters when there are concerns about nutrient regeneration and the loss of aquatic life.

NHDES will reassess attainment/ non-attainment status of dissolved oxygen criteria and the
trophic status of the Contoocook River as well as complete the water quality model based on the
results of the SOD study and the water quality survey conducted by NHDES in 2002. Low
dissolved oxygen values in the ambient water column are a concern to NHDES in the area of
Peterborough. This SOD project helps NHDES identify areas of concern through monitoring
four sites along the Contoocook River in the Peterborough area. The sites chosen were behind
impoundments and low-gradient areas where fine sediments tend to accumulate. Site
descriptions and locations are shown in Table 1. Stations were also based on Contoocook
TMDL sampling locations.

2.0 MATERIALS

EPA, New England Office of Environmental Measurement and Evaluation’s mobile laboratory
was trailered to the Peterborough Wastewater Treatment Plant in Peterborough, New Hampshire.
This site was chosen for the electric power supply and the water supply to the mobile laboratory.
A canoe was used for collecting the samples with a Wildco KB Corer. Overlying water was
grabbed at each site in five 300 ml BOD bottles to approximately 0.5 meters below the surface to
measure dissolved oxygen. SOD measurements were performed with YSI Model 5100 dissolved
0xygen meters.

3.0 METHODS

3.1 Sampling Locations

The four sampling locations selected were based on the availability of fine sediment, field
reconnaissance, and the proximity to NHDES Water Quality survey. The stations in the table
below are identified with NHDES TMDL Water Quality station numbers. These stations
extend from Peterborough to Jaffery as seen on the map of the station locations in Appendix
C.
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Table I. Station Descriptions and Locations

IStation # |[Station Description and Locations |

27 - CTC |Upstream of Hunt Road Bridge. Samples were all taken behind the
mulch landing near house #129 on Hunt Road. Fine sediments were not
found behind the impoundments.

28 - CTC |Downtown Peterborough by NAPA Auto Parts. Samples were taken
along the cement embankment.

30 - CTC |Upstream Old Sharon Road Bridge. Station is located behind closed
bridge on Old Sharon Road near Route 202 West.

34 - CTC |Upstream Fitch Road Bridge. Samples were taken behind the bridge at
Cheshire Pond Dam.

3.2 Sediment Sampling

SOD samples were obtained by using a Wildco K-B Gravity Type Core Sampler. Five cores
were grabbed and capped on the top and bottom with #11 stoppers at each site.

3.3 Dissolved Oxygen Ambient Water Collection

Ambient water was collected in four 300 ml capacity BOD bottles at each site by hand
dipping the bottles 0.5 meters below the surface as described in the procedure in Appendix B.
Initial and final dissolved oxygen measurements in each of these bottles are used to simulate
production or respiration in the overlying water in the sediment core tubes. Once the bottles
were read initially, they were put in the water bath and maintained at 20°C+1° until the end
of the test, when the final readings were recorded. The results are used in the final SOD rate
calculation.

After each station analysis was completed, the BOD bottles were cleaned with soapy water,
rinsed with tap water three times and then rinsed with deionized water after each analysis
was completed.

3.4 Sediment Oxygen Demand Determination

The method involves confining a measurable volume of water overlying a known area of
sediment in a core tube and measuring the depletion of dissolved oxygen over a period of
time.

The water column height (h) in each of the five cores is measured in meters and recorded in a
logbook. Sediment sample cores are transferred to a temperature controlled water bath and
incubated at 20ECV 1E for a 3 to 4 hour monitoring period. The dissolved oxygen
concentration within these cores is measured every 30 minutes for the test duration.
Following the monitoring period, SOD rates are calculated for each core sample and then
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averaged to produce a mean rate at each site. The standard deviation is also calculated to
determine the variability of the sediment. See the Sediment Oxygen Demand calculation
sheet in Appendix A for site-specific SOD rates and standard deviations.

The formula for calculating SOD rates is as follows:

SOD g O,/m°day = {(0;-O5) - (Bi-Bp}(h)
(t)

O; = initial dissolved oxygen (DO) mg/P
O¢ = final DO mg/P

Bi = initial DO in bottles mg/P

Bs = final DO in bottles mg/P

h = height of water column in meters

t =time in days

Dissolved oxygen and temperature measurements were recorded in a bound logbook for each
station sampled. The meters were calibrated before analysis started and a post calibration
check was also performed at the end of the analysis. In the final calculation of the SOD rate,
only data is used where oxygen depletion versus time is a constant. Often a 30-60 minute
stabilization period is required for the core tube temperature to reach equilibrium with the
water bath.

4.0 RESULTS AND DISCUSSION

4.1 Sediment Oxygen Demand

SOD results ranged from a low of 1.01 g/(m°day) at station 28-CTC to a high of 1.29
g/(m’day) at the 30-CTC in Peterborough not including station 34-CTC. Stations 27-CTC,
28-CTC, and 30-CTC are in the medium SOD range. Sediment re-sampling should be
performed from station 34-CTC at the Cheshire Pond Dam due to the increase in dissolved
oxygen readings at 2 of the 3 samples. Only one sample was usable for sediment oxygen
demand calculations. Resampling should be conducted in 2004 when the Hancock and
Bennington stretches of the Contoocook River are evaluated for sediment oxygen demand.

The data recorded for four cores at station 30-CTC and three cores at the 27-CTC and 28-
CTC were used to calculate SOD rates instead of the goal of five cores per site due to
problems with a DO probe and stirrer operation. Only one SOD measurement could be
calculated for station 34-CTC. Erratic DO probe and stirrer performance was encountered
during this run, as a result only approximated SOD rate is reported based on the single
measurement. See Appendix A for worksheets with data and results.

Table Il. SOD Results

| Mean
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SOD |Standar
d
Station # |Station Description g/m“day|Deviatio
n
27 - CTC |Upstream Hunt Road Bridge 1.12 | 0.64
28 - CTC Downtown Peterborough by NAPA Auto Parts 1.29 | 0.86
30 - CTC [Upstream OIld Sharon Road Bridge 1.01 | 0.42
34 - CTC [Upstream Fitch Road Bridge J5.17 -

J= Approximate

4.3 Duplicates

Field Duplicates for SOD were performed at each site with the use of 4 cores at station 30-
CTC and 3 cores at the 27-CTC and 30-CTC. The standard deviation varied from a low of
0.42 at station 28-CTC to a high of 0.86 at the 30-CTC.

5.0 REFERENCES

EPA OEME, Measurement of Sediment Oxygen Demand (SOD) in the Penobscot River,
December 2002

EPA OEME, Measurement of Sediment Oxygen Demand (SOD) in the Piscataquis River @
Dover-Foxcroft, Maine, April 2002

YSI Inc, YSI MODEL 5100 Operations Manual, June 2001

NHDES, Contoocook River TMDL Study Area Map, NHGIS, June 2003
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From Appendix A of 2003 SOD Report

Station # CTC 27
Description: Upstream of Hunt Road Bridge Time 11:30
Location: Peterborough, NH Date| 8/6/2003
INITIAL FINAL
AMBIENT [ oo [ Temp | [ oo [ Temp |
WATER mgll mg/
1 0.366) 1 7.74 22.75] 1 7.74] 20.4]
2 0.417] 2 7.74 22.7] 2 7.75 20.32
3 0.46 3 7.74 22.7] 3 7.75 20.38]
g o1 Biave = B(@ien - — Bf ave = 7.75
Water Bath
Time][ |  Temp[ | Time|[ 15:52| Temp| 19.6]
Time|[ |  Temp| | Time|[ 15:52| Temp| 19.4
SOD ANALYSIS Dissolved Oxgen (mg/l) Temperature (C)
[coRrE #1] corE #2] corE #3[ cORE #4] [CORE #1 [CORE #2 |CORE #3 |CORE #4 |
12:00] O 6.74 | 4.78 | 7.69 | 6.41 21.00|20.71]20.80| 20.87
12:30] 30 6.53 | 5.22| 7.65 | 6.25 20.39|20.02]20.31 | 20.28
13:00] 60 6.37 1 6.79]| 762 | 6.11 20.01]19.39|20.04|19.98
13:30] 90 6.2318.07 | 7.58 | 6.02 19.95]19.96(20.00]| 20.02
14:00] 120 6.14 | 7.99 | 7.56 | 5.99 19.99|19.94 | 20.00 | 20.06
14:30| 150 6.06 | 8.06 | 7.56 | 6.00 19.94]19.66(19.92|20.01
15:00| 180 596 | 8.42 | 7.55 | 5.97 19.93]19.73|19.84|19.94
15:30| 210 591 |8.22|7.50 | 5.92 20.20(20.19]20.10| 20.25
sobmean | 1.12 | 1.82 | | 0.55] 0.99
Standard Deviation | 0.64 | SOD
Barometric Pressure | 746] 738] 739] 744] |
Analyzed by: Tim Bridges YSI 5100 Unit # 1] 2| 3] 5] |
Samples collected by: Tom Faber, Ben Brill, and Kosuke Kawai
Station # Sample #
Description: Downtown Peterborough Time
Location: Peterborough, NH Date| 8/7/2003
INITIAL FINAL
AMBIENT | DO | Temp | | DO | Temp |
WATER [ mgn © [ mon ] G
1 0.396 1 753 235 1 7.54 20.56
2 0.41 2 7.54 23.33] 2 7.59 20.43
3 0.412 3 7.55 23.34 3 7.60 20.39
g 043063 Biave = 7.54 Bf ave :

O

SOD ANALYSIS

TIME

Dissolved Oxgen (mg/l)
[CORE #1] CORE #2] CORE #3] CORE #4] CORE #5|

Temperature (C)
[CORE #1 [CORE #2 [CORE #3 [CORE #4 |

14:30 0 797 7.79] 873| 6.62] 7.91 20.62 | 20.89 | 21.15 | 20.67
15:00f 30 7.91 78] 861 6.42| 7.86 20.36 | 20.44 | 20.56 | 20.37
15:30] 60 7.88| 7.84| 8.57| 6.24] 7.81 20.29] 20.37 | 20.38 | 20.31
16:00{ 90 787 7.92( 856/ 6.18] 8.16 20.13 | 20.24 | 20.22 | 20.13
16:30{ 120 781 7.96| 847 6.01] 7.54 20.29 ] 20.42 | 20.35 | 20.36
17:00] 150 7.82| 7.99| 8.48| 5.94| 7.92 20.22 20.31 | 20.30 | 20.26
17:30] 180 7.77] 7.98| 8.44| 5.84| 7.87 20.24 ] 20.31 | 20.32 | 20.24
soomean | 1.29 | 0.63 | | 0.96 | 2.27 |
Standard Deviation | 0.86 | SOD

|Barometric Pressure | 746| 741| 740| 748|

Tim [YSI 5100 Unit # 1] 8] 3] 4]

Analyzed by:

Bridges

Samples collected by: Tom Faber, Ben Brill, Kosuke Kawai
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Station # Other
Description: Old Sharon Road Bridge Analytes
Location: Peterborough, NH
INITIAL FINAL
AMBIENT [ bo [ Temp | [ o [ Temp |
WATER Height (meters mg/l mg/l C
1 0.436) 1 5.75 1.14 1 553 0.65
2 0.408 2 5.6 1.08 2 5.58 0.56
3 0.387 3 5.65 1.09 3 5.70 0.57
4 0.417
5 0.403 Biave = B Bfave=[ 560
SOD ANALYSIS Dissolved Oxgen (mg/l) Temperature (C)
[CORE #1] CORE #2] CORE #3] CORE #4|CORE #5| [CORE #1 [CORE #2 [CORE #3 [CORE #4 ]
10:45 0 7.80 | 5.22 | 3.99 | 5.50 | 5.05 21.03| 20.8] 19.8| 20.86
11:15f 30 7.72 | 5.29 | 412 | 5.40 | 4.93 20.8] 20.69| 19.61| 20.66
11:45] 60 7.67 | 539 | 759 | 5.33 | 4.89 20.62| 20.51| 20.53| 20.53
12:15] 90 7.61 | 542 | 750 | 5.27 | 4.88 20.44| 20.34| 20.38| 20.33
12:45[ 120 753 | 545 | 7.39 | 5.24 | 4.88 20.43| 20.41| 20.42| 20.35
1:15] 150 747 | 546 | 7.29 | 523 | 4.9 20.45( 20.5| 20.49| 20.38
1:45] 180 741 | 551 | 7.20 | 5.22 | 4.93 20.4| 20.41| 20.43| 20.31
210
sobmean | 1.01 | 1.12 | | 1.49 | 0.95 [0.484
Standard Deviation | 0.42 | SOD
|Barometric Pressure | 747] | 741] 749]
Analyzed by: Tim Bridges [YSI 5100 Unit # | 1] | 3[ 4]
Samples collected by: Tom Faber, Ben Brill, Kosuke Kawai
Station # Sample #|
Description: Fitch Road Bridge Time 9:30
Location: Jaffrey, NH Date| 8/8/2003
INITIAL FINAL
AMBIENT [ DO T Temp ]
WATER mgll mgll
1 0.427 1] 7.45 20.96 1 7.43 20.38
2 0.41 2 7.44 20.90 2 74 20.26
3 0.385 3 7.50 20.81 3 7.48 20.21
g Biave = Bfave=[ 7.3

SOD ANALYSIS

B(Bi-Bf) =|____003]

Dissolved Oxgen (mg/l)

| CORE #1| CORE #2| CORE #3|

Temperature (C)
|CORE #1 |CORE #2 |CORE #3 | |

TIME
10:45 0 3.45 | 423 | 1.88 21.02 | 20.87 | 20.85
11:15| 30 3.34 [ 419 | 1.56 20.80 | 20.80 | 20.74
11:45| 60 332 | 416 | 1.35 20.66 | 20.72 | 20.67
12:15| 90 4.15 | 4.26 | 0.84 20.47 | 20.51 ] 20.50
12:45| 120 4.15 | 4.23 | 0.47 20.38 | 20.52 | 20.48
13:15| 150 4.17 | 423 | 0.30 20.27 ] 20.41 | 20.40
13:45| 180 4.26 | 4.25 | 0.17 19.98 | 20.15| 20.14
210
SOD Mean | | | | 5.17 | |
Standard Deviation | | SOD
) ] ] » Barometric Pressure [ 749] 74Q| 750]
Analyzed by: Tim Bridges, Kosuke Kawai YSI 5100 Unit # | | 8] 4

Samples collected by: Tim Bridges, Kosuke Kawai
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Appendix B of 2003 Report
Addendum toContoocook River TMDL Monitoring Plan Submitted by
NHDES
Contoocook Sediment Oxygen Demand Study
Project Work/QA Plan
Summer 2003

U.S. Environmental Protection Agency
Region 1, New England

Office of Environmental Measurement and Evaluation
Ecosystem Assessment Unit

Project Work/QA Plan Acceptance

EPA QA Officer

Charles Porfert
Charles Porfert, EPA/OEME/EQA Date_7/30/03

EPA Project Officer

Tim Bridges
Tim Bridges, EPA/OEME/ECA Date 7/30/03

New Hampshire Department of Environmental Services

Margaret P. Foss Date 7/30/03
Peg Foss, TMDL Coordinator
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1.0 Project Overview

The New Hampshire Department of Environmental Services (NHDES) has requested the Office
of Environmental Measurement and Evaluation (OEME) assistance in evaluating the sediment
oxygen demand (SOD) in the Contoocook River. NHDES is requesting that the SOD testing be
performed to aid in identifying the significance of sediment oxygen demand in the Contoocook
River. This investigation will provide the NHDES, Total Maximum Daily Loading (TMDL)
program with measured rates of SOD at 4 stations in the Contoocook River for the TMDL model
for theses estuary areas. The SOD rates will also be used to identify areas of potential concern in
the Contoocook River. The Contoocook River is located in the southwest area of New
Hampshire.

The site selections are based on NHDES water quality sampling sites and known areas of low
dissolved oxygen. Sites are in areas were there is the best chance of finding fine sediment with
lower dissolved oxygen including behind impoundments. Site descriptions are shown in Table 2.
Sediment samples will be collected at each of the sites for testing. A list consisting of sampling,
medium for analyses and analytical parameters can be found in Tables 2. Sample locations will
be displayed on in map in the final report. Each sampling location will be documented through
the use of Global Positioning System (GPS). A list of key stakeholders for this project is found
in Table 1.

Table 1. Key Stakeholders

NHDES USEPA USEPA Project | EPA Field

Project Quality Officer(s) Laboratory Activities

Officer Assurance Activities

Peg Foss Peter Nolan Tim Bridges Tim Bridges USEPA,
OEME

2.0 SOD Method Summary

This method involves confining a measurable volume of sediment and its overlying water, in a
core sample and measuring the depletion of dissolved oxygen over time. Sediment sample cores
are taken and transferred to a temperature controlled water bath. The dissolved oxygen
concentration within these cores is measured over a specified period of time. Following the
monitoring period, the SOD of the sediment is calculated. See Sediment Oxygen Demand
Determination attached in Appendix A.

SOD is the total of biological and chemical processes in sediment that utilize oxygen. SOD
studies are useful in the development of predictive mathematical models that will determine

waste load allocations. They are also useful in measuring the depletion of oxygen in stratified
waters when there are concerns about nutrient regeneration and the loss of aquatic life.

3.0 Interferences and Potential Problems
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Sampling will be conducted at low energy depositional areas which are deep holes for this
project. Every effort will be made to collect depositional sediment rather than sand or gravel.
Sand and gravel does not bind the contaminants that may be present. In addition, sediment
samples should be collected up gradient of major bridge and roadways to avoid contaminants
from road runoff. There are no significant known interferences for this project.

4.0 Sample Handling and Preservation

Samples will be preserved on ice in a cooler until they arrive at the laboratory. Samples will
then be refrigerated at 4EC. Table 3 and 4 list the holding time and preservation necessary for
each parameter collected. The sample label will contain the following information: sample
number; sample location or identifier; date and time of collection; and sampling personnel.

A bound field notebook will be maintained by field personnel to record sample collection
information. A chain of custody form will be used to document the types and numbers of
samples collected and logged. The sample storage coolers will be taped with signed chain-of-
custody tape while the samples are being stored in the mobile laboratory.

5.0 Station Monitoring

Table 2: Sampling Station Summary

Station Name || Locations GPS || SOD

27-CTC Contoocook River, upstream of Hunt Road W S
Bridge

28 -CTC Contoocook River, at Peterborough center W S
by NAPA Auto Parts

30-CTC Contoocook River @ Old Sharon Road w S
Bridge

34-CTC Contoocook River @ Fitch Road Bridge w S

S=Sediment W=Water

6.0 Analytical Parameters

Analyses for SOD and dissolved oxygen will be conducted in the OEME Biology Mobile Trailer
which will be located in Troy, New Hampshire.

Table 3: Analytical Parameters for Water
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Parameter # of Container Method Preservation Holding
Samples Times
Dissolved Oxygen 4 N/A SM 45500 G N/A immediate
Temperature 4 N/A SM 2550 B N/A immediate
Table 4: Sediment Analytical Parameters

Parameter # of +Dup. Total Container Method Preservation Holding

Samples ! Times
SOD 4 N/A 6 5 Acrylic OEME SOD N/A none

Cores/site SOP 7/29/03
REV 3.0

! Duplicates samples will be collected in the field.

Table 5: Water Analytical References and QC Goals

Parameter # of Ranges Precision Accuracy Completeness
Samples
Dissolved Oxygen 4 0.02 to 60.0 mg/L +0.1 mg/L +0.1mg/L 90%
Temperature 4 -5.0to +50.0 ®C N/A +0.1®C 95%
Table 6: Sediment Analytical References and QC Goals
Parameter # of Range Precision Accuracy Completenes
Samples S
SOD 4 0.02 - 3.99 Multi-core, Standard 0.1 90%
gO./M?day | Deviation [50 % gO./M?/day
7.0 Project Schedule
1) Scoping Meeting 7/30/03
2) Site Recon 7/30/03
3) Collect water and sediment samples 8/11-14/03
4) Complete sediment oxygen demand analysis and testing 8/11-14/03
5) Complete all analytical reports and release data 9/30/03
6) Complete assessment report incorporating all data 9/30/03
7) Meet with NHDES to discuss data 9/30/03
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8.0 Data Quality

The quality of the data is to be within ranges associated with the specific approved protocols.
Refer to parameter methods and standard operating procedures for more information.

Data Representativeness:

The sample must be representative of conditions existing at the time of sample collection.
Field and laboratory conditions which may affect sample integrity are to be documented in the
field logbook. At least 80% of the data must be determined to be representative for the project
to be considered complete.

Laboratory Data Evaluation:

After data is review by the analyst, it is reviewed and signed off for release by Peter Nolan,
EMT Team Leader.

Corrective Action:

When it is found that data is incomplete or that results are unacceptable, the Project Officer
may determine that one or more of the following procedures for corrective action shall be
undertaken:

1. Incomplete data:

Omissions from logs, notebooks and worksheets place the entire analysis in question. If data
does not meet the 90% data completeness requirement, a meeting will be held with the analyst
and QA officer to determine an appropriate response. Incomplete field sampling data may require
re- sampling of the questionable location. Incomplete laboratory data usually calls for
reintroduction or re- analysis of the questionable sample if feasible.

2. Conflicting or poor quality data:

When results from duplicates, spikes, blanks, etc. do not meet the described QC goals,
the available data will be reviewed by the project officer and QA officer. Upon
examination, all or some of the following actions may be applied:

Systems audit for analyte in question.

Determination of matrix interference.

Re-sampling of the questionable sample.

Reconsideration of acceptable limits with statements explaining the results
of the action/rationale taken.

Rejection of data and exclusion from the report with written explanation.
Rejection of the entire sample/site location with recommendation of
relocation of sample site or reconsideration of results.

oo

—h @D
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9.0 Final Report

The final report will include all analytical results and water/sediment quality evaluations. The
report will be sent to Peg Foss at NHDES for future decision making. A meeting will be
scheduled when the final report is released to discuss the results and future monitoring. A copy
will remain in OEME central files. Other copies will be available upon request.

10.0 Reconciliation with Project Objectives
If the project objectives stated in section 1.0 are met then the project goals have been met. If the

project goals have not been met, project management will meet to determine future work under
this QAPP.
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Appendix C of 2003 Report
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1.0 INTRODUCTION

The New Hampshire Department of Environmental Services (NHDES), Water Quality Bureau,
Total Maximum Daily Loading Program, requested EPA’s Office of Environmental
Measurement and Evaluation assistance in conducting a Sediment Oxygen Demand Study (SOD)
on the Contoocook River in the vicinity of Jaffrey, New Hampshire. The purpose of this study
was to add supplemental SOD data to the study conducted by EPA in the Peterborough area in
2003.

SOD is the total of biological and chemical processes in sediment that utilize oxygen. SOD
studies are useful in the development of predictive mathematical models that will determine
waste load allocations. They are also useful in measuring the depletion of oxygen in stratified
waters when there are concerns about nutrient regeneration and the loss of aquatic life.

NHDES will reassess attainment/ non-attainment status of dissolved oxygen criteria and the
trophic status of the Contoocook River as well as complete the water quality model based on the
results of this SOD study, the 2004 Peterborough SOD study and the water quality survey
conducted by NHDES in 2002. Low dissolved oxygen values in the ambient water column are a
concern to NHDES in the area of Peterborough and Jaffrey. This SOD project helps NHDES
identify areas of concern through monitoring two sites along the Contoocook River in the Jaffrey
area. The sites chosen were behind impoundments and low-gradient areas where fine sediments
tend to accumulate. Site descriptions and locations are shown in Table 1. Stations were also
based on NHDES Contoocook TMDL sampling locations.

2.0 MATERIALS

SOD analysis was conducted at EPA, New England Office of Environmental Measurement and
Evaluation’s Biology Laboratory in North Chelmsford, MA. A canoe was used for collecting the
samples with a Wildco KB Corer. Overlying water was grabbed at each site in four 300 ml BOD
bottles to approximately 0.5 meters below the surface to measure dissolved oxygen. SOD
measurements were performed with YSI Model 5100 dissolved oxygen meters.

3.0 METHODS

3.1 Sampling Locations

The two sampling locations selected were based on the availability of fine sediment, field
reconnaissance, and the proximity to NHDES Water Quality survey. The stations in the table
below are identified with NHDES TMDL Water Quality station numbers. These stations are
in Jaffrey Center.
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Table I. Station Descriptions and Locations

IStation # [Station Description and Locations | Latitude | Longitude |

36 - CTC |Upstream Jaffrey Center Impoundment 42.812051 | 72.024935
34 - CTC |Upstream Fitch Road Bridge. Samples were taken | 42.009145 | 72.817400
behind the bridge at Cheshire Pond Dam.

3.2 Sediment Sampling

SOD samples were obtained by using a Wildco K-B Gravity Type Core Sampler. Five cores
were grabbed and capped on the top and bottom with #11 stoppers at each site.

3.3 Dissolved Oxygen Ambient Water Collection

Ambient water was collected in four 300 ml capacity BOD bottles at each site by hand
dipping the bottles 0.5 meters below the surface as described in the procedure in Appendix B.
Initial and final dissolved oxygen measurements in each of these bottles are used to simulate
production or respiration in the overlying water in the sediment core tubes. Once the bottles
were read initially, they were put in the water bath and maintained at 20°C+1° until the end
of the test, when the final readings were recorded. The results are used in the final SOD rate
calculation.

After each station analysis was completed, the BOD bottles were cleaned with soapy water,
rinsed with tap water three times and then rinsed with deionized water after each analysis
was completed.

3.4 Sediment Oxygen Demand Determination

The method involves confining a measurable volume of water overlying a known area of
sediment in a core tube and measuring the depletion of dissolved oxygen over a period of
time.

The water column height (h) in each of the five cores is measured in meters and recorded in a
logbook. Sediment sample cores are transferred to a temperature controlled water bath and
incubated at 20ECV 1E for a 3 to 4 hour monitoring period. The dissolved oxygen
concentration within these cores is measured every 30 minutes for the test duration.
Following the monitoring period, SOD rates are calculated for each core sample and then
averaged to produce a mean rate at each site. The standard deviation is also calculated to
determine the variability of the sediment. See the Sediment Oxygen Demand calculation
sheet in Appendix A for site-specific SOD rates and standard deviations.

The formula for calculating SOD rates is as follows:

SOD g O,/m’day = {(0;-O5) - (Bi-Bn)}(h)
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(t)

O; = initial dissolved oxygen (DO) mg/P
O¢ = final DO mg/P

Bi = initial DO in bottles mg/P

Bs = final DO in bottles mg/P

h = height of water column in meters

t =time in days

Dissolved oxygen and temperature measurements were recorded in a bound logbook for each
station sampled. The meters were calibrated before analysis started and a post calibration
check was also performed at the end of the analysis. In the final calculation of the SOD rate,
only data is used where oxygen depletion versus time is a constant. Often a 30-60 minute
stabilization period is required for the core tube temperature to reach equilibrium with the
water bath.

4.0 RESULTS AND DISCUSSION

4.1 Sediment Oxygen Demand

SOD results were in the low range for both sites 36-CTC and 34-CTC. Data recorded for
two cores at station 36-CTC were used to calculate SOD rates instead of the goal of five
cores per site due to increased DO readings. Three SOD core measurements were calculated
for station 34-CTC due to again the increase in DO readings. Se Appendix A for worksheets
with data and results.

Table 11. SOD Results

Mean
SOD |[Standar
d
Station # |Station Description g/m“day|Deviatio
n
36 - CTC [Jaffrey Center above impoundment 0.85 | 0.24
34 - CTC [Upstream Fitch Road Bridge 0.70 | 0.31

4.2 Duplicates

Field Duplicates for SOD were performed at each site with the use of 2 cores at station 36-
CTC and 34-CTC. The standard deviations were very good and varied from a low of 0.24 at
station 36-CTC to a high of 0.31 at station 34-CTC.

5.0 REFERENCES
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Appendix A of 2004 Report
Station #

Description: Fitch Road Bridge [ Time|  1100]
Location: Jaffrey, NH Date|  6/23/2004
INITIAL FINAL
AMBIENT [ DO [ Temp | [ DO [ Temp |
WATER
1 0.404 1 6.62 19.86 1 6.57] 19.60
2 0.383 2 6.60 19.7€| 2 6.60] 19.34
3 0.382 3 6.68 19.50] 3 6.63] 19.36
4 0.382 . B Bf ave =
5 g Biave = [ 557 sy —my T
SOD ANALYSIS Dissolved Oxgen (mg/l) Temperature (C)
|CORE #1| CORE #2| CORE #3| CORE#4 |CORE #5| ICORE #1 |CORE #2 ICORE #3 |CORE #4 |
17:05 0 553 | 3.70 | 488 | 6.42 | 6.20 19.83 [ 19.92 | 20.34 | 19.96
17:35| 30 532 | 3.60 | 505 | 6.34 | 6.12 19.34 ] 19.48 | 19.39 | 19.52
18:05f 60 524 | 354 | 5.02 | 6.18 | 6.11 19.33] 19.46 | 19.41 | 19.44
18:35[ 90 522 | 3.56 | 5.01 | 6.10 | 6.09 19.56 | 19.63 | 19.58 | 19.55
19:05| 120 522 | 3.64 | 503 | 6.06 | 6.10 19.67] 19.74] 19.69 | 19.66
19:35( 150 5.28 | 3.74 | 5.05 | 6.04 | 6.08 19.74] 19.79| 19.75| 19.73
20:05| 180 531 | 3.84 | 5.06 | 6.06 | 6.02 19.66 | 19.67 | 19.68 | 19.58
210
soomean | 0.70 ] 067 | N/A | N/A | 1.02 | 0.41
Standard Deviation | 0.31 | SOD
Analyzed by: Tim Bridges,
Samples collected by: Tim Bridges, Ben Brill and Christina Maki
Station #
Description: Jaffrey Center Impoundment [ Tme] _ 900]
Location: Jaffrey, NH Date] 6/23/2004]
INITIAL FINAL
AMBIENT [ DO [ Temp | [ DO T Temp ]
WATER mg/l mg/l
1 0.413 1 3.89 19.63 1 3.89 19.51
2 0.404 2 3.99 19.59 2 3.87 19.63
3 0.376 3 3.89 19.58 3 4.00 19.57
: S Biave = et - Bfave=[ __3.97]
SOD ANALYSIS Dissolved Oxgen (mg/l) Temperature (C)
|CORE #1| CORE #2| CORE #3| CORE#4 | CORE#5 | |CORE #1 |CORE #2 |CORE #3 |CORE #4 |
13:25 0 485 | 521 | 4.63 | 3.94 | 5.85 20.45 | 20.71 | 20.30 | 20.43
13:55| 30 486 | 524 | 4.73 | 3.85 | 5.77 19.93| 20.17 | 19.84 | 19.85
14:25( 60 4,79 | 5.26 | 4.80 | 3.89 | 5.77 19.74 | 19.94 | 19.76 | 19.73
14:55( 90 471 | 535 | 5.02 | 3.96 | 5.75 19.63| 19.69 | 19.50 | 19.62
15:25( 120 465 | 5.38 | 4.05 | 4.04 | 5.69 19.57 | 19.57 | 19.24 | 19.56
15:55{ 150 459 | 541 | 3.08 | 4.13 | 5.68 19.57| 19.59 | 19.01 | 19.57
16:25| 180 457 | 538 | 2.87 | 422 | 5.71 19.59 ] 19.62| 19.52 | 19.58
16:55( 210 455 | 534 | 293 | 4.34 | 5.68 19.59| 19.63 | 19.50 | 19.57
sobmean | 0.85 | 1.02 | N/A | N/A | N/A | 0.68
Standard Deviation | 0.24 | SOD
Analyzed by: Tim Bridges,

Samples collected by: Tim Bridges, Ben Brill and Christina Maki
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1.0 Project Overview

The New Hampshire Department of Environmental Services (NHDES) has requested the Office
of Environmental Measurement and Evaluation (OEME) assistance in evaluating the sediment
oxygen demand (SOD) in the Contoocook River. NHDES is requesting that the SOD testing be
performed to aid in identifying the significance of sediment oxygen demand in the Contoocook
River. This investigation will provide the NHDES, Total Maximum Daily Loading (TMDL)
program with measured rates of SOD at 2 stations in the Contoocook River for the TMDL model
for these estuary areas. The SOD rates will also be used to identify areas of potential concern in
the Contoocook River. The Contoocook River is located in the southwest area of New
Hampshire.

The site selections are based on NHDES water quality sampling sites and known areas of low
dissolved oxygen. Sites are in areas were there is the best chance of finding fine sediment with
lower dissolved oxygen including behind impoundments. Site descriptions are shown in Table 2.
Sediment samples will be collected at each of the sites for testing. A list consisting of sampling,
medium for analyses and analytical parameters can be found in Tables 2. Sample locations will
be displayed on in map in the final report. Each sampling location will be documented through
the use of Global Positioning System (GPS). A list of key stakeholders for this project is found
in Table 1.

Table 1. Key Stakeholders

NHDES USEPA USEPA Project | EPA Field

Project Quality Officer(s) Laboratory Activities

Officer Assurance Activities

Peg Foss Peter Nolan Tim Bridges Tim Bridges USEPA,
OEME

2.0 SOD Method Summary

This method involves confining a measurable volume of sediment and its overlying water, in a
core sample and measuring the depletion of dissolved oxygen over time. Sediment sample cores
are taken and transferred to a temperature controlled water bath. The dissolved oxygen
concentration within these cores is measured over a specified period of time. Following the
monitoring period, the SOD of the sediment is calculated. See Sediment Oxygen Demand
Determination attached in Appendix A.

SOD is the total of biological and chemical processes in sediment that utilize oxygen. SOD
studies are useful in the development of predictive mathematical models that will determine
waste load allocations. They are also useful in measuring the depletion of oxygen in stratified
waters when there are concerns about nutrient regeneration and the loss of aquatic life.
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3.0 Interferences and Potential Problems

Sampling will be conducted at low energy depositional areas which are deep holes for this
project. Every effort will be made to collect depositional sediment rather than sand or gravel.
Sand and gravel does not bind the contaminants that may be present. In addition, sediment
samples should be collected up gradient of major bridge and roadways to avoid contaminants
from road runoff. There are no significant known interferences for this project.

4.0 Sample Handling and Preservation

Samples will be preserved on ice in a cooler until they arrive at the laboratory. Samples will
then be refrigerated at 4EC. Table 3 and 4 list the holding time and preservation necessary for
each parameter collected. The sample label will contain the following information: sample
number; sample location or identifier; date and time of collection; and sampling personnel.

A bound field notebook will be maintained by field personnel to record sample collection
information. A chain of custody form will be used to document the types and numbers of
samples collected and logged. The sample storage coolers will be taped with signed chain-of-
custody tape while the samples are being stored in the mobile laboratory.

5.0 Station Monitoring

Table 2: Sampling Station Summary

Station Name || Locations GPS SOD

36- CTC Contoocook River @ Jaffrey Center W S
Impoundment

34-CTC Contoocook River @ Fitch Road Bridge W S

S=Sediment W=Water

6.0 Analytical Parameters

Analyses for SOD and dissolved oxygen will be conducted in the OEME Biology Laboratory in
North Chelmsford, MA according to SOD SOP attached in Appendix A.
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Table 3: Analytical Parameters for Water

Parameter # of Container Method Preservation Holding
Samples Times
Dissolved Oxygen 2 N/A SM 45500 G N/A immediate
Temperature 2 N/A SM 2550 B N/A immediate
Table 4: Sediment Analytical Parameters

Parameter # of +Dup. Total Container Method Preservation Holding

Samples ! Times
SOD 2 N/A 2 5 Acrylic OEME SOD N/A none

Cores/site SOP 7/29/03
REV 3.0

! Duplicates samples will be collected in the field.

Table 5: Water Analytical References and QC Goals

Parameter # of Ranges Precision Accuracy Completeness
Samples
Dissolved Oxygen 2 0.02 to 10.0 mg/L +0.1 mg/L +0.1mg/L 90%
Temperature 2 -5.0t0 +50.0 ®C N/A +0.1°C 95%
Table 6: Sediment Analytical References and QC Goals
Parameter # of Range Precision Accuracy Completenes
Samples S
SOD 2 0.02 - 3.99 Multi-core, Standard +0.1 90%
gO,/M?/day Deviation <50 % gO,/M?/day
7.0 Project Schedule
1) Scoping Meeting 6/3/04
2) Site Recon 6/3/04
3) Collect water and sediment samples 6/23-24/04
4) Complete sediment oxygen demand analysis and testing 6/23-24/04
5) Complete all analytical reports and release data 7/30/04
6) Complete assessment report incorporating all data 7/30/04
7) Meet with NHDES to discuss data 8/07/04
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8.0 Data Quality

The quality of the data is to be within ranges associated with the specific approved protocols.
Refer to parameter methods and standard operating procedures for more information.

Data Representativeness:

The sample must be representative of conditions existing at the time of sample collection.
Field and laboratory conditions, which may affect sample integrity, are to be documented in
the field logbook. At least 80% of the data must be determined to be representative for the
project to be considered complete.

Laboratory Data Evaluation:

After data is review by the analyst, it is reviewed and signed off for release by Peter Nolan,
EMT Team Leader.

Corrective Action:

When it is found that data is incomplete or that results are unacceptable, the Project Officer
may determine that one or more of the following procedures for corrective action shall be
undertaken:

1. Incomplete data:

Omissions from logs, notebooks and worksheets place the entire analysis in question. If data
does not meet the 90% data completeness requirement, a meeting will be held with the analyst
and QA officer to determine an appropriate response. Incomplete field sampling data may require
re- sampling of the questionable location. Incomplete laboratory data usually calls for
reintroduction or re- analysis of the questionable sample if feasible.

2. Conflicting or poor quality data:

When results from duplicates, spikes, blanks, etc. do not meet the described QC goals,
the project officer and QA officer will review the available data. Upon examination, all
or some of the following actions may be applied:

Systems audit for analyte in question.

Determination of matrix interference.

Re-sampling of the questionable sample.

Reconsideration of acceptable limits with statements explaining the results
of the action/rationale taken.

Rejection of data and exclusion from the report with written explanation.
Rejection of the entire sample/site location with recommendation of
relocation of sample site or reconsideration of results.

oo

~h @

Contoocook.doc 27 Final - May 25, 2006



Draft Upper Contoocook River TMDL May, 2006

9.0 Final Report

The final report will include all analytical results and water/sediment quality evaluations. The
report will be sent to Peg Foss at NHDES for future decision making. A meeting will be
scheduled when the final report is released to discuss the results and future monitoring. A copy
will remain in OEME central files. Other copies will be available upon request.

10.0 Reconciliation with Project Objectives
If the project objectives stated in section 1.0 are met then the project goals have been met. If the

project goals have not been met, project management will meet to determine future work under
this QAPP.
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