Attachment 2: Causes of Periodically Low DO in the System is Unknown- Trowbridge Deposition- 6.23.12

10
11
12
13
14
15
16
17
18
19
20
21
22

23

33

statement ?

MR. HALL: The possi ble reasons or
causes of sporadically |low DO concentrations are not
known and, in some cases, the |l ow concentrations may
be a natural phenonmenon.

A Uh- huh. Yes, there's been sone nore
recent studies on the Lanmprey River that indicate
that there is a -- sonme salinity stratification that
affects dissolved oxygen in the Lanprey River.

Q Is that directly caused by al gal
bl ooms, that salinity stratification?

A The stratification itself is not caused
by al gal bl oons.

Q Is the stratification a natural
condition in that system?

A Do you consider a damto be a natural
condition?

Q It's part of the existing setting.

Yeah, let's | eave the dam as part of the natural

condi tion.
A | would argue that's not natural, it's
t he existing condition. | guess flushing is an

i mportant consideration related to salinity.
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Q So you're telling nme that the dam on
the Lanprey River causes the stratification in the
syst ent?

A No. ' m asking for clarification on
what you mean by natural.

Q M . Trowbridge, | asked you whether or
not the stratification was a natural condition, then
you sai d what about the dam That's not natural.
Then | asked you if the dam causes the
stratification. You said, no, not really. So do
you want to tell nme why you brought up the dam as a
rel evant point to ny question when you knew the dam
did not have an effect on stratification?

MR. MULHOLLAND: Obj ection to the

gquesti on.
MR. HALL: l'd like to know.
MR. MULHOLLAND: If you can answer, you
have to.
A | -- 1 was asking you for clarification

of what you meant by natural condition.
MR. KINDER: Wait. Can | just say
somet hing for the record?

W -- we've spent a lot of time on
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gquestions where M. Trowbridge has ultimtely agreed
t hat none of his concerns had anything to do with the
answer . So in terms of the timng of this
deposition, | just want to put you on notice that

we can't be held to a limtation when there's an
uncooperative witness.

MR. HALL: "Il -- for the record,
given the questions |I have, this is probably going to
go for four days. So I'll be back up for -- 1"IIl be
back up for a solid week and |I hope we can put the
bl ock of time in it'll take as necessary to get to
the bottom of the answers.

BY MR. HALL:

Q Now, let's go back to nmy question.

Is the stratification condition in the
Lamprey River a natural condition? Yes or no.

A As | asked before, what are you
considering to be natural? |Is it natural that
there's a dam there?

MR. KI NDER: Didn't we just do this?

Q What part of -- you just told ne that
was an irrelevant point to the question did you

not -- what are you m ssing, M. Trowbridge? Let's




Attachment 2: Causes of Periodically Low DO in the System is Unknown- Trowbridge Deposition- 6.23.12

10
11
12
13
14
15
16
17
18
19
20
21
22

23

try it one nmore time.

stratification

A

Q
A

Q

36
What specifically affects
in the Lamprey River, do you know?

Stratification --

Yeah.

-- 1is affected by flushing, it's

affected by topography and --

Let's go one at a tine. Every single

stratification. s flushing -- is that a

time you --

natural condition? The anount of tidal exchange into

the system,

A

nat ur al .

Q

t opogr aphy.

occurs, is

A

Q

is that natural?

The anmount of tidal exchange is

Okay. Let's go to the next one,

The topography where the stratification

nat ur al ?
Uh- huh.

What el se? What other things affect

the stratification in that systen??

A

Q
A
Q

The freshwater inflow.
And that comes down through the system?
Uh- huh.

Okay. And you have data showi ng
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that the freshwater inflow to this system controls
whet her and how the stratification will occur under
typical conditions in the Lamprey River?

A | am saying that, in general,
freshwater inflow is an important factor in terns
of stratification.

Q | "' m asking for this particular system
Under the conditions where we've got the |ow DO
occurring in the Lanmprey River, are you telling ne
that the freshwater flow is what's controlling that
| ow DO occurring?

A What |'m saying is that's a factor
that's part of the answer.

Q Okay. Now, which of these things,
whi ch nonnatural factor, is causing the
stratification to occur in the Lamprey River, which
is causing the low DOs to occur in the Lanprey River,
whi ch nonnatural factor?

A Are you asking about the stratification
or about the | ow DO?

Q A combi nation. Let's start with
stratification.

A Ckay.
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Q Whi ch nonnatural factor is controlling
the stratification in the system?
A | don't know.
Q Do you know if any nonnatural factor is

controlling stratification?

A | don't know. | -- the reason I'm
raising the issue of flushing is that it's just a
factor that needs to be considered related to
stratification.

Q So when you're raising this issue,

you're just guessing because you just told me --

A No.
Q -- you don't know, right?
A | am explaining the factors that are

involved in making that kind of assessnment.

MR. MULHOLLAND: Can we take a short

break?

MR. HALL: Absolutely.

MR. KI NDER: Yup.

(Recess taken from 9:50 a.m until
9:54 a.m)

MR. HALL: We're back on the record.

Where were we on the |ast question?
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(The question and answer were read by

the reporter.)

BY MR. HALL:

Q Regardi ng the statenment that some of

the DO conditions in these tidal rivers, | presune,

may be caused by natural conditions, can you provide

alit

meant

what

tle nore explanation as to what -- what was
by that statement, if you know?
A Yeah, | don't know.
Q Can you tell me what kind of natural --

type of natural condition could cause |low DO in

the system?

sure

A | think there are many, but |'m not
exactly.
Q Well, tell me what they are. | mean,

you were very happy to give us the list of all these

ot her

str at
t hat
dat a.

condi

t hi ngs that you thought were inpacted, the
ification in the system so you're the scientist
they hired to do the analysis of the technical

G ve me an idea of what you know on natural
tions that can cause low DO in a tidal estuary.

A There can be low DO in sone salt

mar shes.
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Q And how can that affect the DO in the
rivers?

A It can affect the river in some cases.

Q How does that happen? | mean, what --
what allows a marsh to affect the river?

A Ti dal interchange.

Q Okay. And when you say tidal
i nterchange, you nean the water flows into the marsh
at a higher DO, the marsh causes the DO to drop, and
t hen when the water ebbs back out of the marsh, the
water exiting the marsh is then -- has |ow dissol ved
oxygen and that drops the DO in the river, correct?

A That's one pathway that that can
happen.

Q Okay. Can you give me another pathway?

A Gr oundwat er .

Q Okay. Coul d you explain how that
happens?

A Wat er moves through the ground or the

vadose zone and then enters the estuary through
subti dal exchange.
Q OCkay. Anything else that you can

t hink of that can cause a -- how and why does
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1 stratification trigger a |low DO condition in a

2 tidal system? Can you explain that to us?

3 A Stratification results in stagnant

4 water in which the oxygen can be depleted wi thout
5 bei ng refreshed.

6 Q Okay. And where -- where does this
7 oxygen deletion occur? Does it occur through the
8 entire water colum in the river or does it just

9 occur in the area where the stratification is

10 occurring?

11 A It occurs in the area where the

12 stratification exists.

13 Q Okay. MWhich of the tidal rivers

14 experience significant stratification, do you know?
15 | mean, when | talk about tidal rivers -- let's go
16 one by one.

17 Do you know if the Squanscott River

18 experiences any significant stratification?

19 A | don't know.
20 Q Okay. \What about the Lanprey?
21 A The Lanprey does experience

22 stratification under certain conditions.

23 Q Okay. Oyster, Oyster River?
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1 A | don't know.

2 Q Bel | any?

3 A | don't know.

4 Q W nni cut ?

5 A | don't know.

6 Q Cocheco?

7 A | don't know.

8 Q Upper Piscataqua?

9 A | don't know.

10 Q Okay. |s the -- can you explain the
11 reason you don't know? Is it -- is it because

12 research hasn't been done on that issue for those

13 rivers or you're just not famliar with what research
14 has been done for the area on that question?

15 A To nmy know edge, detail ed studies of
16 stratification have not been done on those other

17 rivers.

18 Q OCkay. s -- the only river with

19 the detailed study on stratification is the Lanprey?
20 A Yes.

21 Q Okay. In terms of factors affecting
22 oxygen loss in a river system are some of those

23 factors that can -- one of themis sedi ment oxygen
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demands, correct?

A Yes.

Q Okay. | s sedi ment oxygen demand
affected by natural as well as manmade sources?

A It can be.

Q Ckay. For -- let's go river by river.

For the Squamscott River, do you know

how much of the sedi ment oxygen demand in that
river -- well, first question is do you know how
much the sedi ment oxygen demand is in that river?

A No.

Q Okay. This will be an easy one. Have
sedi ment oxygen demand studi es been done on any of

the major tidal rivers to the estuary, to your

knowl edge?
A Not to my knowl edge.
Q OCkay. And -- all right. So we don't

have sedi ment oxygen demand studi es.

Do we have any idea of how nuch
sedi ment oxygen demand coul d be caused by al gal
growth in those systems at this tinme?

A No.

Q No. Do we know how much sedi ment
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oxygen demand is caused by the -- what 1'Il say the
natural runoff, |leaf material and other things that
happen in these systenms from the watershed?

A No.

Q OCkay. So it -- if you don't know the
sedi ment oxygen demand and you -- and we don't --
let's take the Squanscott as an exanpl e. If we don't
know t he sedi ment oxygen demand and we don't know the
stratification question, how do you determ ne the
Squanscott River, how much of the |low DO is caused by
al gal growth versus other natural factors -- or other
factors, just make it, natural or not.

A Uh- huh. You're asking to determ ne the
causes of the | ow DO?

Q No. Yeah. There's low DO in the
Squanscott River, right?

A Yes.

Q And it can be caused by a nunber of
factors, correct?

A Yes.

Q Al right. How can we know at this
point in time how nuch of that |low DO is caused by

al gal growth versus other factors if we haven't
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analyzed the other factors that affect DO in the
syst ent?

A We don't have the information to do
t hat anal ysi s.

Q Al'l right. That's what | thought. I
mean, it's -- and that was one of the reasons why the

Hydr oQual study was initiated, right, to try to gain
some further insight as to what was affecting the DO

regime in the Squanmscott River?

A | don't know why that study was done.
| mean, | know it was part of a plan for the
Squanmscott River, but | don't know the exact

moti vati on.

MR. HALL: Evan, could we go outside
for one nore m nute?

MR. MULHOLLAND: Okay.

MR. HALL: Off the record.

(Off-the-record discussion.)

MR. HALL: We're back on the record. I
t hi nk counsel for M. Trowbridge may have refreshed
his recollection as to the -- what may have occurred
for the -- on the |last question.

Coul d you please read that question






