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Executive Summary

Eversource Energy (Eversource) is proposing to construct a 12.9 mile transmission project to
AYLINR @GS (GKS St SOGNROIT NBftAFOAfAGE Ay GKS {SI
Seacoast Reliability Project (SRP) will involve burying three cables approximately 1 mile across
[AGOGES . 1@ Yy2NIK 2F ' RFYAa t2Ay0 6A0GKAY | O2 NN
navigation charts. The cables will be installed along most ofdht&eracross Little Bay using a

jet plow (also called a jet sled). The project was approved by the NH Site Evaluation Committee

on January 29, 2019, and by the US Army Corps of Engineers on July 3, 2019. As required by

both the SEC and the Corps, Eversoamaducted a trial of the jet plow along a portion of the

planned installation route for the SRP in Little Bay on September 9, 2019. Based on the
NEIljdzZANBYSyia FNRBY 59{Qa NBO2YYSyRIUGA2YAa o0/ 2YR
there were four man purposes for the trial:

A to enable Durocher, the marine contractor, to develop a good understanding of how
the jet plow performs in the sitspecific conditions;

A to conduct water quality monitoring under cable installation conditions to
demonstrate abity of the project to adhere to water quality standards;

A to determine how well the model predicts the sediment plume; and

A to determine if any additional sediment suspension reduction measures are needed
to help ensure surface water quality standards willnbet.

Key findings during the trial included:

A Durocher Marine was able to test the ability of the jet plow to achieve required burial
depths

A Crossing of the western tidal flat was achieved while pumping minimal volumes of
water through the jefplow

A Turbidty levels remained below thexceedancehreshold or BSALgf 13and 14
NTUS10 NTUs above background the tidal flats and channel, respectiveat all
samplindfield stations throughout thetrial

A Total suspended solids were low throughout the trialvar exceeding 44 mg/L, and
were largely at or below the levels predicted by the plumeadel. One exceedance at
Station 24 was ephemeral, returning to below the model prediction by the next
measurement.

A There were no exceedances of chronic or acute toxleiels for ammonia or
dissolved arsenic. There was one exceedance of the acute toxicity level for dissolved
copper (during ebb tide in a bottom sample at Station 17, a southern boundary
station), but the average over three samples collected at surfackdepth and
bottom at this time was below both the acute and the chronic toxiEtel and
collections before and after this sample were all below the chronic toxicity level.

Jet Plow Trial REVISED 100219¢.docx \% Normandeau Associates, Inc.
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Overall, the results of the jet plow trial indicate that the sediment plume etguledictions
were conservative and that installation of the cables using the jet plow can be accomplished in
a manner that will not compromise the water quality of Little Bay.

Certain recommendations emerged from the assessment of the results of thjettrial:

A Station 23 should be moved approximately 400 ft east of its current location to the
edge of the channel because the drone footage indicated that the plwase
concentratedin this area

A Crossing the western tidal flat at the average advancematetof 5.6ft/min achieved
during the trial, which produced a minor plume, is recommended for cable
installations. By starting the installation at slack high tide, the cable can be laid in the
tidal flat in approximately six hours during ebb tide.

A Waiting until the following day to lay the cable across the channel would allow
flexibility in timing for this portion of the installation. Based upon the water quality
monitoring results for the jet plow trial and the prior modeling, the approved mixing
zone boundary is appropriate for installation during either ebbing or flooding tide.

Jet Plow Trial REVISED 100219¢.docx Vi Normandeau Associates, Inc.
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1 I ntroducti on

9PSNE2dAZzZNOS 9y SNHeQa O090SNE2dzZNOSO {SI O2Faid wSt
project from the Madbury substation in Madbuty the Portsmouth substation in Portsmouth

designed to improve the electrical reliability in the Seacoast region of New Hampshire. The SRP
involves the burial of three cables approximately 1 mile across Little Bay north of Adams Point

within a corridor p6 @A 2 dzat & ARSYUGAFASR a4 a/FofS | NBlFg 2
installed along most of the route across Little Bay using a jet plow (also called a jet sled). The

project was approved by the NH Site Evaluation Committee on January 29, 2009 thedUS

Army Corps of Engineers on July 3, 2019. While jet plow technology has been used extensively
worldwide, it has not been used in New Hampshire. Impacts anticipated for the jet plow

installation have been described in several project documen2 && G SR gA G K 9 JSNA ?
permit application review with the SEC (Normandeau 2016; RPS 2016, 2017). The primary effect
from jet plowing will be release of sediments into the water column creating a turbidity plume

that will move with the tides and with thprogress of installation along the route. The

maximum modeled extent of the sediment plume from the two rates of crossing is shown in

Figure 1. Tidal circulation in Little Bay was incorporated into the sediment dispersion modeling

and is a major factor dermining the dimensions and movement of the plume. The model

predicted that the sediment plume would move with the tides as the jet plow traversed the bay

and would be ephemeral at any given time and location. As a result, impacts from the plume on
biotain Little Bay are expected to be negligible.

Cable installers commonly incorporate a trial run of the jet plow into their project plans. Every
project area presents different conditions in terms of water depth, sediment characteristics,

and tidal conditios that can affect the efficiency of the jet plow. Conducting a trial run gives

the installer a better understanding of how the jet plow will behave under site specific

conditions than can be obtained otherwise. During the trial run, the installer canmeéterthe
advance rates and water jet volumes necessary to adequately install the cable, and evaluate the
effects of different advance rates and changing water volume through the jets prior to cable
placement.

bl 59{Qa tSNXAU / 2y Rérsolwe grovideadplarifor théjeizplowitrdlat G K I
least 90 days prior to the actual trial (approved by DES Sept 5, 2019), further stipulating that

water quality be monitored during the trial run and that cable installation by jet plow cannot

proceed untiNHDES has reviewed and accepted the results of that monitoring. Condition 60b
specifically states:

Condition 60b: Jet Plow Trial Run

If the SEC determines that jet plowing should be allowed for submarine cable installation in
Little Bay (instead of otheternatives such as horizontal directional drilling), and that a jet

plow trial run (without cable) should be conducted prior to installation of the submarine cable
(as recommended by NH DES in a letter dated February 28, 2018 to the SEC if jet glosving is
selected alternative), the Applicant shall, unless otherwise authorized by NH DES, comply with
the following:

Jet Plow Trial REVISED 100219c¢.docx 1 Normandeau Associates, Inc.
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A At least 90 days prior to the trial, the Applicant shall submit a Jet Plow Trial Plan (JPTP)
to NHDES for approval and then implement theraped plan. The JPTP shall describe
in detail how and when the trial and monitoring will be conducted and results
reported.

A At least 14 days prior to the scheduled start of submarine cable installation in Little
Bay the Applicant shall submit a jet plowatrun summary report to the SEC and NH
DES that addresses tfatlowing:

A how well the model predicts the sediment plume

A how well the water quality monitoring plan works (including communication
between the monitorandjet plow operators)and what if, any,
modificationsto the planare necessary;

A water quality monitoring results within the mixing zone and at the boundary;

A how measures taken to reduce sediment suspension due to jet plowing
(including, but not limited to jet plow speed and presseductions) impact
water quality;

A if results suggest that cable installation by jet plowing is likely to meet NH
surface water quality standards; and

A if any additional sediment suspension reduction measures are needed to
help ensure surface water qualittasdards will be met.

A Installation of submarine cable in Little Bay shall not proceed until
authorized by NH DES and the SEC.

The jet plow trial was conducted on September 9, 2019. Durocher Marine was the jet plow

operator, and Normandeau Associates conéddhe water quality monitoring. An

Independent Environmental Monitor (IEM) representing DES was on the jet plow barge and in
O2YYdzy AOFGA2Y GAGK b2NXIYRSIFddz2Qa hy {K2NXB CASft
This document provides the results bt jet plow trial, summarizes the water quality

monitoring results, and recommends several changes in procedure for cable installation and
improving water quality monitoring.

Jet Plow Trial REVISED 100219¢.docx 2 Normandeau Associates, Inc.
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Figurel. SRP modeled extents of sedimeplumes for 7 and 13 hour jet plow crossings, and the estimated mixing zone.
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2 Met hods

Location of the jet plow trial was selected to represent conditions anticipated for cable
installation both on the western tidal flat and in the channeldascribed in the Water Quality
Monitoring Plan (Normandeau 2019). Approximately half of the 1000 ft long route was on the
tidal flat and half was in the channel (FiguneThe operational goaJ agreed upon with NHDES
and IEM, wreto allow Durocher to beome familiar with the sitespecific operation of the jet
plow andfor Normandeauo conduct the same water quality monitoring that would take place
during an actual cable installation. During operatiodermandeauwould report elevated
turbidity levels b the IEM, but no alteration to the jet plow operation would be required
provided that the monitoring data collected by handheld instruments demonstrated that
turbidity exceedances were not occurring at the mixing zone boundary and that turbidity at the
nearfield stations was not exceptionally high

The tides on September 9, 2019, were estimated based on an average of US Harbors tide data
for Dover Pointand the Squamscott River

2.1 Jet Plow Procedures

Durocher placed the jet plow on the western tidal fdtthe planned starting point for the trial

on Sunday September 8 at high tide. The cable lay barge (referred to as the Barge elsewhere in
this section), pump barge, dive barge, support barge and several tugs were moored or
anchored on spuds offshore oveght. Durocher positioned the jet plow sled on the tidal flat
approximately 580 ft west of the channel on the western edge of the jet plow trial path (Figure
2).

As described in the Jet Plow Trial Plan, the five foot blade of the jet plow has nozzlegsalong
face. Durocher plugged the uppermost 20 inches of jets so that the upper sediment layers are
less fluidized than lower sediments.

Throughout the jet plow trial, Durocher operated the jet plow, cable lay barge and support
vessels in the same manner piteed for a cable installation.

I https://www.usharbors.com/harbor/newhampshire/doverpoint-nh/tides ?tide=201909
2 https://www.usharbors.com/harbor/newhampshire/squamscottiver-nh/tides?tide=201909

Jet Plow Trial REVISED 100219¢.docx 4 Normandeau Associates, Inc.


https://www.usharbors.com/harbor/new-hampshire/dover-point-nh/tides?tide=2019-09
https://www.usharbors.com/harbor/new-hampshire/squamscott-river-nh/tides?tide=2019-09

JET PLow TRIAL

8

SourcesHE SRIfand[NHIGRANITY

For Jet Plow Trial e g Le-ases Water Quahty
— By Roing Monitoring Stations
Near-Field Station - Fat Dog SRP Jet Plow Trial

[0}

© Boundary Stations - Joe King
/A Fixed Instrument
®)

Nick Brown

Reference Stations All Other Farms NORMAN DEAU

Combined ENVIRONMENTAL CONSULTANTS
500 1,000 2,000 ENVIRONMENTAL CONSULTANTS

Feet—— Cable Route

Document Path: J.\Projects\PSNH_F10/AMXDISRP_WQ MonitoringSta 01619 mxd

[ & 13 Hour Models . ¢ AR ASSOCIATES

Figure2. Location of the jet plow trial selected to represent conditions anticipated for cable installation both on the western
tidal flat and in thechannel.
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Water quality monitoring was conducted as described in the Water Quality Monitoring Plan
(Normandeau 2019).

The sampling effort for the jet plow trial is shown on Table 1. Sampling was conducted at up to
three depths (neassurface, middepth, nearbottom) at the nearfield, boundary and reference
stations (Figure 2). At each station, Normandeau staff used-hafdlYSI ProDSS meters to
measure turbidity, temperature, salinity, dissolved oxygen and pH (occasionally to support
assessment of ammonia data). Wasamples were also collected by pumps for analysis of total
suspended solids (TSS, the parameter used in the plume modeling), nitrogen species (nitrate,
nitrite, ammonia, total Kjeldahl nitrogen), dissolved and total copper and arsenic. Fecal coliform
samples were also collected in nesurface waters.

As the trial progressed, Durocher encountered a minor programming issue in communications
with the jet plow that required diver intervention to ensure the proper blade angle on the jet
plow for the deepeiburial depth required in the channel compared to the tidal flat. This
delayed the trial approximately 1 hour so that completion of the trial, including anchor moves,
extended into flood tide. The onshore field coordinator reassigned two of the sampémag cr

to ensure that additional stéons south of the work area were sampled starting at low slack.

The crew sampling the southern nearfield stations added Station 18. The crew assigned to the
reference stations stopped sampling Stations 41, 42 and 43 $ahtéw could focus on the
southern boundary stations (27, 28 and 29).

As expected, water depths at tidal flat stations became too shallow to continue sampling as the
tide fell. Sampling was reduced to two depths (rearface and neabottom) 1 hour afterthe

jet plow started at stations 11, 11a, 16 and 23 and to one depth (hetiom) 2 hours after the

jet plow started. Stations 16 and 23 could not be sampled at all 2 kaftesstart event;

Station 11 and 11a could not be sampled 3 heaftsr-start event. Sampling rounds continued

until 18:45, near the end of the fourth anchor move. The last samples were collected at the
southern stations at 19:10. A total of 191 sets of water samples (including one duplicate and
one field blank sample from each boatjchin situ measurements were collected.

Sampling crews arrived at their assigned monitoring stations by 10:30 and collected baseline
data using handheld meters, recording results on field data sheets. Then crews collected water
for laboratory analysis. War was pumped into 5 sample containers, containing preservatives
as appropriate, provided by Enthalpy Laboratories and stored on ice in coolers; chains of
custody were filled out. Fecal coliform samples were collected from-sedace following the
NHDES®rotocols. Specific sampling methods are described in Normandeau (2019).

Baseline (prget plow) sampling was conducted at half of the stations at about 10:30 and the
other half of the stations at about 11:30 (Table 1). The jet plow was activated at 42033
release of bubbles followed by a localized sediment plume was observed by the drone. The
barge began pulling the jet plow through the sediment at 12:39. Downcurrent sampling crews
were alerted to postpone the first sample collection until the dronetéme showed that the

Jet Plow Trial REVISED 100219¢.docx 6 Normandeau Associates, Inc.
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visible plume approached the nearfield stations. Water quality sampling during jet plow
operation was initiated at 12:45.

Normandeau had four boats conducting water quality sampling: two south of the barge and
two north of the bargeA fifth boat was used as a courier boat to run water samples ashore for
delivery to a field trailer. On shore, the sample jars were screened for complete labels and
matched against the chain of custody form before releasing to Enthalpy Analytical Lalgorator
Because of the short hold time for fecal coliform samples, water samples were collected from
the sample boats every 2 hours, and Enthalpy made three trips to the site to collect samples

over the course of the jet plow event. On the return trip to thie sthe courier boat delivered

fresh sample jars and ice to the water quality samplers.

Tablel. Sampling Effort by Station during Jet Plowial

Statior? Time (hrs) relative to start of jet plowstart 2 hours after high tide
Active jet plow (12:3916:26)
Activity Pre-jet plow In-Field Calibration (14:28.5:37) Anchor move (16:26.9:20)
Slack
Slack High Low
Tide Stage (10:35) 1 ebb 2 ebb 3 ebb 4 ebb 5 ebb (16:42) | 1 Flood | 2 flood
Time relative
to start of trial 0 1 2 3 4 5 6
(hrsy -210:30 | -111:30 12:45 13:45 14:45 15:45 16:45 17:45 18:45
Number of Depths Sampled (Samples Colleéted)
Boundary
(north) 22 3 3 3 3
23 2 2 1
24 3 3 3 3 3 3 3
25 3 3 3 3 3 3
(south) 27 3 3 3
28 3 3 3
29 3 3 3
Nearfield
(north) 11 2 2 1 1
1lla 2 2 1 1
12 3 3 3 3 3 3 3
13 3 3 3 3 3 3
(south) 16 2 2 1
17 3 3 3 3 3 3 3
18 3 3 3
Reference
41 3 3 3
42 3 2
43 3 3 3
No. Sta. 7 6 6 9 9 9 10 11 9
sampled

a Highlighted stations are located on tidal flats

b

Start times shown are the beginning of each round of sampling, which took approximat&g/rai.

©In addition to the samples listed, each sampling crew collectéelst one replicate sample for each parameter for the jet
plow trial as well as a field blank for the lab parameters.

Jet Plow Trial REVISED 100219c.docx
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211 Boundary Station Action Levels

Per DES guidance, Boundary Station Action Levels (BSAL) were calculated for establishing the
exceedancealues for turbidity. The methodology is described in the Water Quality Monitoring
Plan (Normandeau 2019).

The BSAL is based on all of the data collected in each of the tidal flats and channel regardless of
collection depth. Reference data from tidal fiations were grouped by measurement
increments or bins (Bin 1 =10 NTUs; Bin 2 = 102D NTUs; etc.). Within each bin, the data
were arranged in descending order, regardless of collection depth and the value ofithe 90
percentile (i.e., the value that0% of the reference data points exceeds) was calculated in
Excel. The BSAL for that bin equals the@centile value plus 10 NTUs. On the day of the jet
plow trial, the appropriate bin for determining the BSAL for each habitat was to be based on
the average of all measurements taken that day for each habitat prior to the startwéter

work associated with jet plowing. For example, if the average turbidity of all tidal flat stations
measured prior to irwater work associated with jet plowing on Days 3.2 NTU, the 80
percentile from Bin 1 (A0 NTUSs) for tidal flats would be used for all tidal flat stations on Day 1
and the BSAL would be equal to then@@rcentile rounded to the nearest digit plus 10 NTU.
The 9@ percentile and BSAL for theaimnel stations would be calculated in a similar manner.
The same procedure for determining the appropriate bin, 8ércentile and BSAL will be
repeated each day that monitoring occurs.

212 QA/QC
Quiality control for the jet plow trial entailed a combinatiofi

A Work plan review,

training,

instrument calibration,

collection of field duplicates and field blanks, and
paper work review during the field activities.

> > > >

Training begamvith a meeting among the plan developers and the five crew team leaders (held
on August 27, 2019) to discuss the rationale behind the work scope and the specific field
procedures. The field crew team leaders were provided with copies of the Water Quality
Monitoring Plan and field datasheet instructions in advance of the meeting. Omdineing of

the jet plow trial, the entire field team (consisting of the boat captain and two crew members

for each of four sampling boats, the boat captain and crew member for the courier boat, the
onshore field coordinator, the onshore sample coordinaj@nsd the plan developers) was
assembled three hours before baseline sampling was scheduled to begin for a tailboard
meeting that covered health and safety and sampling protocols. Each survey boat was provided
with a hard copy of the monitoring plan.

Handheld meters were calibrated the night before the jet plow trial at the Hampton NH field
office. While standard parameters such as DO, salinity, temperature, etc. are typically easily
collected with meters, turbidity meters can be temperamental; therefohe, crew was

Jet Plow Trial REVISED 100219¢.docx 8 Normandeau Associates, Inc.
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provided with turbidity standards in the event of irregular or suspicious data. In fact, it became
necessary to recalibrate the hand held meters during the jet plow trial because several of the
meters reported negative values. See Section12f@r further details. All hand held meters

were recalibrated after the jet plow trial. Calibration graphs are maintained for each
calibration.

Dataloggers at the fixed stations were downloaded weekly. Starting on September 12, 2019,
measurements of all pameters at the depth of the fixed sonde were made using a calibrated
Aqua TROLL 600 Vented 684275 to verigydhtalogger readings.

To ensure that samples were handled carefully and appropriately in the field, three types of
quality control samples wereollected by each boat crew: a field duplicate of each water
column profile collected with the hand held meter; a field duplicate for each laboratory analyte
from a single depth; and a field blank. The results for the field duplicates and the field blanks
are included in the data presented in Section 3.2. The analytical laboratory, Enthalpy,
conducted their standard quality control procedures including matrix spike and matrix spike
duplicates during the analysis of these water samples.

Field crews filled wt chains of custody forms for the laboratory samples. These forms were
reviewed by both the courier boat crew and the field sample coordinator prior to submitting to
the laboratory courier. Field data sheets were reviewed by the boat crew members and then
again during the data entry process.

During the monitoring events for cable installation, a member of the courier boat crew will be
designated to observe each boat collect instrument profiles and water samples to confirm their
adherence to sampling protots. The courier vessel crew will also examine representative field
data sheets for accuracy and completeness and examine all chains of custody for completeness.
b2NXIYRSIFdzQa vdzZlfAGe /2y 0iNRft { dzLISNIDA&A2NI gAff
and data loggers.

2.1.3 In-field Turbidity Calibrations

YSI ProDSS water quality data sondes were used for-8ituinater quality measurements as

per the study plan. Prior to the jet plow trial, all four YSI instruments were initially calibrated
on-site by gproximately 09:00. YSI instrument SN 17B103258 was accurately calibrated during
the initial calibration as evident by positive turbidity readings and comparison with the
calibration standards, and ultimately by the field calibration. However, turbidimeaébration
issues (negative turbidity readings) were discovered during thecpnstruction sampling

period, prior to initiation of the jet plow trial, with the other three YSI instruments (S/Ns
16B101219, 15F101743, and 15F101742). YSI technical swgsocbntacted when the
calibration issue was recognized and, with procedures provided by a YSI technician, the three
YSI instruments were field calibrated. Due to the time required to ensure proper field
calibration and to ensure a conservative approaahtfirbidity data analysis, turbidity data are
considered valid for the time periods shown in Table 2 for the four turbidimeters.
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Table2. Start Times ofValid Turbidity Readings following hiield Calibration of YSKondes

Turbidity data valid
SerialNumber Meter ID Number | Sample Station Number beginning
17B103258 FA03123 16,17,18 10:50
15F101742 FA02192 11,11a,12,13 12:11
16B101219 FA02610 41,42,43,27,28,29 13:50
15F101743 FA02191 22,23,24,25 14:45

The loss of these eartyrbidity data did not affect the ability to assess the effects of the trial.
The two turbidity meters closest to the jet plow, including the néeald north stations

(Stations 11, 11a and 12), and the néiatd south stations (Stations 16 and 17), wéuky
calibrated by the start of the trial and showed no exceedances. The northern boundary station
turbidity meter (Stations 22 through 25) was fully calibrated by 14:45 and did not show
exceedances. These data are supported by the TSS results, whichemerally low (see

section 3.2.1). Podtial calibration checks of the turbidity meters indicated no calibration

errors or the need for further data quality control measures. Instrument calibration for other
water quality parameters (depth, dissolved gepn, pH, temperature, and salinity) were
LISNF2NYSR YR @GSNAFTASR Ay I O0O2NRIYOS gAGK (KS

214 Fixed Stations

Seven data loggers were installed throughout the bay to collect continuous data for turbidity,
temperature, salinity, pH,rad water depth. The stations are shown on Figure 2. The meters
were In Situ AquaTroll 600, programmed to capture data every 15 minutes. The data loggers
were downloaded weekly and +ealibrated each week. Stations SMhrough SM4 were

deployed with the Bellfish tissue sampling cages beginning on August 6, 2019. Fixed stations
31, 33 and 34 were installed on September 4, 2019, six days before the jet plow trial as
prescribed in the water quality monitoring plan. The data were downloaded on September 11,
2019, three days after the jet plow trial. Turbidity plots for six of the seven data loggers are
provided in Appendix C. Water samples for measuring TSS were collected at all seven stations,
to compare to the turbidity readings. Those data are not avail&dy¢his summary report. The
turbidity sensor at Station 31 failed on September 6, therefore no turbidity data are available
from this station for the jet plow period. A replacement sonde was installed after the problem
was discovered during the nextweRld R2 gy f 21 R®

215 Drone Flights

A drone was used to track the visual extent of the plume during the jet plow trial. The drone
was flown approximately hourly starting at about 12:00 and halting at about 18:00 when light
became too low for reasonable imagery amaintaining visual contact.

The drone is a DJI Phantom 4 Pro, approximately 3.2 pounds, with a range of over 1.3 miles
(with visibility) and a flight time of 25 minutes. It is G#fabled with a hover accuracy of 1.5 m,

Jet Plow Trial REVISED 100219c¢.docx 10 Normandeau Associates, Inc.
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carries both video and still camerand has a still image resolution of about 20M pixels. The
0S OASH6SR AYy NBI ¢

AYF3Sa Ol
GPS coordinates and a time stamp. The drone time stamp is 1 hour later than the actual time.

y

GAYS FTNRY aK2NB

The done operator was an FAA Certified Part 107 Remote Pilot in Command from Doucet

Survey LLC. Due to proximity to Pease Air Force base, Doucet received authorization from Air

Traffic Control at the Portsmouth International Airport at Pease to fly up to 1&6tt (Above
Ground Level). At height of 150 feet AGL, the image width is approximately 225 feet.

The drone footage was processed by Doucet and provided to Normandeau in the form of still

images, videos, and breadcrumb trails showing the flight path of tbealas it tracked the

plume. All have coordinates for positioning over the jet plow operation. The breadcrumb trails
were used to approximate the location and extent of the visible sediment plume. Because the

drone often overshot the width of the plumehése should be considered conservative.

2.2 LaboratoryProcedures

Sample coolers were collected from the sampling crews at regular intervals during the day.
They were taken to an esite trailer where chains of custody were reviewed and finalized.

Enthalpy Labratories picked up the samples at regular intervals and transported the samples

to their Hampton NH laboratory in a refrigerated van.

{IFYLX Sa 6SNB

f233SR Ayid2 (KS

immediately. Laboratory protocolre shown on Table 3.

Table3. Analytical Methods for Water Qualitysamples

flo2NF G2NE QA

Analyte RL | MDL Units Method
Total Nitrogen NA | NA mg/L as N Calculation
TKN 05| 03 mg/Las N | SM45060NC
NG 0.05| 0.005| mg/L as N | SM4506NO3 F
NG 0.05| 0.005| mg/L as N | SM4506NO3 F
NHs 0.1 | 0.06 | mg/LasN | SM4500NH3
TSS 1 0.6 mg/L SM2540D
Copper, dissolve¢ 0.5 | 0.03 pg/L EPA 200.8
Copper, total 0.5 | 0.09 pg/L EPA 200.8
Arsenic, dissolve¢ 0.5 | 0.02 Hg/L EPA 200.8
Arsenic, total 0.5 | 0.13 Hg/L EPA 200.8
Fecal coliforms 1 1 MPN/100mL| Colilert18

Jet Plow Trial REVISED 100219c.docx 11 Normandeau Associates, Inc.
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3 Resul t s

3.1 Jet Plow Operation

tKS F2fft2¢6Ay3 Aa oFaSR 2y (GKS dGdAYSa 3IAAGBSYy Ay
Durocher Marine. On September 9, the Durocher team along with the IEM assembled on their
assigned vessels at 10:00 h to prepare for the trial. For this locatioR, tslzit tide was

estimated for 10:35 h (6.1 feet), and low tide at 16:42 (+1.0 feet), using an average of the
difference between tides at Dover Point and Squamscott River based on US Harbors tide charts.
Because the position of the jet plow was east of st@rt location upon which the plume model

was based for the cable laying, the jet plow trial was planned to start two hours after high slack

to mimic the tide stage expected during an actual cable installation.

The jet plow water supply pump was startetidle speed at 12:33 supplying 1300 gallons per
minute (GPM). At 12:39 the barge took up tension on the jet plow, and began advancing it
across the tidal flat. At 12:48 the jet plow water supply was increased to 2425 GPM and at
13:15 jet plow water supplwas increased to 2968 GPM. This was a slower speed than the 10
ft/min than was modeled for the -hour crossing (RPS 2017), but was necessary due to the
higherthan-anticipated sediment resistance at depth. Winching the jet plow forward continued
until 1425 at 2968 GPM with a final distance on the tidal flat of 580 ft at an average rate of 5.6
ft/min. Once the jet plow reached the edge of the channel, the advancement method was
shifted to the cable lay barge pulling against the forward anchors. This eebair infield
calibration to confirm the jet plow was set to the proper depth and towing tensions were
accurate. In field calibration was performed on the jet plow from 14:25 to 15:37 with the jet
plow water supply at 1300 GPM.

Starting at 15:37 thecable @ o6+ NBAS o6S3ly | RALIyOAy3d dKS 2S8i
point anchor system. Sediments in the channel required 2425 GPM to achieve burial depth. The
jet plow achieved burial depths for a distance of 457 ft at a rate of 9.7 ft/min. At 16:26, jet

plowing stopped. From 16:26 to 19:20 the 4 anchors were moved.

3.2 Water Quality Monitoring

Water quality monitoring was conducted at seven nearfield, seven boundary and three
reference stations on September 9, 2019, before, during, and after the jettplavand anchor
change. Timing for occupation of each station was planned to ensure that sampling occurred
prior to, during and after the times that the suspended sediment plume was expected to be
present.

Reference data includes results from all statisampled prior to the startip of the jet plow as
well as results from Stations 41, 42, and 43 throughout the trial. Reference data are added to
the baseline data file to increase the reliability of comparisons of data collected during cable
installation ativities to the natural conditions in Upper Little Bay.
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321 Turbidity and Total Suspended Solids
BSAL

BSAL were calculated for the tidal flat and the channel separately. Because the turbidity meters
needed to be recalibrated immediately before the jet plongha, the turbidity data collected

prior to that time had to be discarded, therefore were unavailable for calculating the BSAL.
Instead we used the data from the upstream stations, which while limited, provided data that
ranged between 0.4 and 3.8 NTU. Htations on the tidal flat had an average of 2.4 NTU, and a
90" percentile of 3. The results in the channel were very similar, with an average of 2.1 and a
90" percentile of 4. Adding 10 to the 9(ercentile yielded a BSAL of 13 for the tidal flat and

14 for the channel.

Field Station Turbidity

During the jet plow trial, turbidity values at the nefeld stations ranged from 0.2 to 9.4 with

no apparent pattern associated with depth. At the boundary stations, turbidity ranged from 0.4
to 5.3, with no &ceedances of State turbidity standards observed. Water quality sampling
ended after the anchor changes were completed because no turbidity exceedances had been
observed for two hours at any stations, consistent with the approved monitoring plan.

Fixed Station Turbidity

At the fixed stations, the turbidity data ranged between 0 and 5 NTU at five of the six stations
actively recording for the 7.5 hours during the jet plow trial. At the sixth station, SM1/32,
located at the Fat Dog oyster farm leases, most of the turbréi#glings were between 0 and 5
NTU, five were between 5 and 19 NTU, and eight exceeded 19 N‘BA{28TU). The
exceedances were sporadic, and most were separated by periods of backgroun@héTU.
exception were three readings above 19 NTU that recorded/éen 1:04 and 1:34 (range 22
234), before returning to background levels.

Station 23, located northwest of fixed station SM1/32 exhibited low TSS and turbidity levels
during this time period in contrast to Station SM1/32. While a visible plume was prbasatl
on drone footage and field observations, the plume did not reach this location until
approximately 1:30, and at no point in time did the field data indicate an exceedance of the
turbidity standard for more than ondour

Graphs of the fixed statiorutbidity readings indicate that this station and several others show
periods of elevated turbidity throughout the week both pre and pjtplow, which suggests

other factors independent of the jet plow are involved (see Appendix C). The field crews have
noted heavy wrack loads (debris, algae, eelgrass) accumulated on this sonde and tether during
the weekly data downloads. This could contribute to the erratic readings observed at this site
by both physically blocking the probe and by weighing it down clasthe sediment during

peak tidal flows.

Total Suspended Solids (Field Stations only)

Total suspended solids (TSS) concentrations ranged from 4.3 to 44 mg/L throughout the jet
plow trial (Table 4). Prior to the staup of the jet plow, concentrationsf@SS ranged from 4.3
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to 16 mg/L across all stations and depths, averaging 7.7 mg/L. After the jet plow was started,
TSS ranged from 4.5 to 44 mg/L and averaged 11.9 mg/L with a median value of 9.6 mg/L.

Table4. Summary of Total Sspended Solids (TSS, mg/L) in Water Samples Collected in Little
Bay during the SRP Jet Plow Trial, Septembe(8,9

Total Suspended Solids (mgfL)
Before Trial During Trial
Location Station S M B S M B
Nearfield 11 4.8 -- 6.4 13 -- 7.923
North 11a 9.5 - 8 13 ~ 6.3-15
12 16 8.2 7.1 5.821 5.6-23 6.4-19
13 7.9 8.2 5.9 7.4-24 7-23 6.7-12
Nearfield 16 7.8 -- 6.4 10 5.1-9.5
South 17 6.6 7.5 5 5.2113 5.644 7.826
18 -- -- -- 9.7-13 5.28.8 5.925
Boundary 22 6.7 12 8.1 5.2113 5.49.6 7.7-10
North 23 4.3 - 13 5.9 4516
24 4.4 8.1 7.3 5.540 6.1-21 7.2-26
25 4.6 7.6 11 7.6-13 6.6-24 5.28.6
Boundary 27 -- - - 8.1-12 5.2-11 8.814
South 28 - - - 8.6-25 6.8-15 11-18
29 - - -- 6.313 9.513 12-15
Reference 41 6.6 6.8 10 7.1 7.5 10
42 7.1 - 7.1 -- - 5
43 4.6 8.4 4.7 13 9.7 6.9
Field Blanks n/a <1

At the reference stations, TSS ranged from 4.6 to 10 mg/L prior togbant the jet plow and
from 5 to 13 mg/L during the active trial. Concentrations atrlearfield stations ranged from
4.8 to 16 mg/L prior to the staip and from 5.2 to 44 mg/L (average of 12 mg/L) during the
active trial. At the boundary stations, concentrations prior to the stgrtranged from 4.3 to 13
mg/L and during the active trigbncentrations ranged from 4.5 to 40 mg/L (averaging 10.8
mg/L).

The majority (136 out of 152 samples) of the concentrations during the active trial fell below 20
mg/L, with 14 collections between 20 and 30 mg/L and two collectid@smg/L.See more
detailed plots in Appendix F.

Comparison of Modeled and Observed TSS

The observed TSS resuten be compared to those predicted by the hydrodynamic model by
determining the modeled TSS at each station and comparing to the maximum observen TSS
the day of thget plow trial (Table5). The hydrodynamic modelers, RPS Inc, calculated the
predicted TSS at each station for both thla@ur and the 13hour crossing (Appendix F); this
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comparison uses the higher number at each station. The maximum observed TSS was take
from each station over all depths. For most of the stations, the maximum observed TSS was
considerably less than the modeled TSS, ranging from 1 to 209 mg/I.

At four stations (Stations 16, 24, 25 and 28), the observed TSS during the jet plow triglezkcee
the modeled TSS by 5 to 15 mg/Il. At Station 24 where the observed TSS exceeded the modeled
TSS by 15 mg/l, the levels were below the modeled value the hour before, and were 1 mg/l
higher than modeled the hour after. When background TSS levels aredddtoby using the
reference stations (Stations 41, 42, and 43; maximum TSS values of 7 to 13), most of the
exceedances are eliminated. Station 24 remains slightly elevated over the predicted TSS for
only the one reading.

Based upon the comparison of thesults of the jet plow trial and the hydrodynamic model, the
predictions generated by the model were generally very conservative or on taitette

observed TSS exceeded modeled TSS, the observed TSS was only slightly higher than what was
modeled and disipated quickly.

Comparison of TSS and Turbidity

As part of the Water Quality Monitoring Plan, Eversource proposed to compare turbidity and
TSS measurements to evaluate whether turbidity threshold could be identified for determining
the need for collectia of laboratory samples at the mixing zone boundary stations. To conduct
this evaluation, companion turbidity and TSS data collected at each of the monitoring stations
were graphed and regressed against each other. Figure 3 shows that at the low levels of
turbidity found during the jet plow trial, the relationship between these two parameters is
weak (r2= 0.0013) and provides no basis for identifying such a threshold. Two factors likely
affect this. One is that turbidity levels were very low throughout,alHimits the ability to

draw relationships. The other is that turbidity was measured in situ, followed by water sample
O2tt SOUA2Y F2NI ¢{{= YSIyAy3a atAaKiaGte RAFFSNBY
parameters.

322 Dissolved Oxygen

Dissolved oxygen\els consistently exceeded the instantaneous minimum concentration of 5.0
mg/L for Class B waters (Table 6, see plot in Appendix G). Values ranged from 6.97 to 9.36 mg/L
prior to the startup of the jet plow. During the jet plow trial, values ranged fro®97to 10.18
mg/L.Based upon the jet plow trial run, the submarine installation will not noticeably increase
dissolved oxygen levels in Little Bay.
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Table5. Modeled vs Maximum Observed TSS at the Monitoring Stations.
BoldedValues Indicate Stations where the Maximum Observed
Exceeded the Modeled TSS

Total Suspended Solids (mg/l)
Location Station Modeled Max Observed Difference

Nearfield 11 96 23 73
North 1la 56 15 41

12 186 24 162

13 66 24 42
Nearfield 16 3 10 -7
South 17 134 44 90

18 234 25 209
Boundary 22 20 13 7
North 23 18 16 2

24 25 40 -15

25 17 22 -5
Boundary 27 15 14 1
South 28 18 25 -7

29 24 15 9
Reference 41 NA 10

42 NA 7

43 NA 13

TURBIDITY and TSS
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Figure3. Comparison off SS for all field samples during SRP jet plow trial.
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Table6. Summary of Dissolved Oxygen (DO, mg/L) Collected with Hand Held Instruments in

Little Bay during the SRP Jet Plow Trial, Septembe&(0d,9

DissolvedOxygen (mg/L3
Before Trial During Trial
Location Station M B S M B
Nearfield 11 9.07 - 8.97 9.06 - 9.099.28
North 1lla 8.79 - 8.78 9.18 - 9.139.15
12 8.85 8.79 8.71| 9.1410.2| 9.1210.05| 9.089.99
13 9.36 8.96 8.82| 9.3910.12| 9.21-10.26 | 8.4810.16
Nearfield 16 8.2 - 7.94 8.11 - 8.068.34
South 17 8.19 7.79 7.73| 8.228.99 8.1:9.01| 8.07-8.94
18 - -- - 8.349.28 | 8.389.25| 8.399.16
Boundary 22 7.46 7.36 7.19 8.257.47 7.27-7.55 7.097.44
North 23 7.19 - 7.19 7.17 —-| 7.237.34
24 7.18 6.99 6.97| 7.17797| 7.338.05| 7.327.96
25 7.42 7.26 7.08 7.158.07 7.51-8.18 7.58.18
Boundary 27 -- -- -- 8.729.15| 8.689.13| 8.538.94
South 28 - -- - 8.469.36 | 8.61:9.01| 8.498.81
29 - -- - 8.599.05| 8.348.87| 8.368.78
Reference 41 7.89 7.51 7.48 8.24 7.95 7.56
42 7.91 7.95 7.98 8.25 - 8.31
43 8.23 8.22 8.15 8.7 8.21 8.06

323 Temperature, Salinity and pH

Temperature, salinity and pH data collected in situ using hand held meters is presented in
Appendix GTemperature ranged from 17 to 18.9°C prior to the startup of the jet plow and 17.5
to 19.7°C during and after the trial.

Salinity ranged from 31.31 to 36.58 ppt prior to the jet plow start up and from 30.32 to 36.43
ppt during the jet plow trial.

The pH anged from 7.77 to 7.88.

324 Nitrogen Species

Samples were analyzed for the inorganic nitrogen species (nitratg,[N@ite [NQ] and
ammonia [NH]), total Kjeldahl nitrogen, and from these analyses, total nitrogen was calculated.

Concentrations ofitrates were generally below quantification limits (0.05 mg/L). The four
exceptions were samples from stations 17 and 18, three of which occurred during the active
trial. These results ranged from 0.07 to 0.64 mg/L. The highest value was found in the near
bottom sample from station 17 at 1545 when the tide was ebbing, at which point station 17
was approximately 500 feet upstream of the work.
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