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many @xperts olaim tnat acldic precipiitatiorn, ‘acid ra

[N

is canvsing some lakes 1 Tthe Northeastern J.5. (and Canmada) tao
ale. A local case study cawn be Touwnd in MNooth, South, ang
Burvette Ponds in Savoy Mouwmtalin State Forest. Thouwgh the ponds
arg very close to each otner, they exhiplt some striking
differerces 1in water chemistyry compositian. North o and Soutn
Fovmds nave oesn limed in order ta retsrd the effects of acia
rain, while Burrette Pond does not seem to be suffering from the
ACLU DYecipltaticovn &S DRglv.

In Part I of this resort, the gerneral history of the ponds
and the imolications of pH cdifferences are explored. In Part I1I,
cremical trends v Noeth Foro are cited, explaineo, ang comnpared
o Buwrnaette Pond. Ir Pavrt IIi, the‘data o Soutn Pond is ana-
lvezed also using Buwrrette Porng as & stanaard. The conclusiaon
will ivmclude apinions on how this situwation has beern harndled and

reEcommendgations Toy Ffuture studlies.
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S (Fhilliocs, VCopter..s Tt Fizharman wers scared that if

sraverntlve mzasures weren’t taken, the lake woulae everntually aie.s

iF othe pr o of & water oody 15 too low, many regative impacts

CHO T Heavy metals, such &s aluminum, i=aa, and mercury, ara
itk are] 50Lu§:1 at iaw piM? s, Domsequently, when th2 p-d goes cown,

The conesrivation of neavy metals, many of which are toxic o

amimals, i1noraasss (Halliwell). The Science Hesowrce Office of

rassachusetts described the effects of acid raim in tne Tollowing

"when the pH Talls betow S.&8, the reproguaction :& &CLQWGX
capacity of adualt fish ard the survival apility %: Uﬁ

T omgge and young fisn aecline and eventually @dﬂS«Z.GL

iLow pH o similarly affects other aguatic

: Hacte~ia everntually become unable S
to decompose littey, reducing the rutrient cycling OC
criticail to the scosysoen. !

acidification can be very harmful To the 1:fe of water




:,:
il
b3
i
<
i
T
ot
3
i}
[11]
<f
e
3
is)

acid:ified waters 13 oy “liming” then.
Limestons (calcium carIcnate) contritutes to the alkalinity

{acicd-raduTing Ccapacity) of a pond by the following reactions:
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/ ‘i;fwf__The overall pH of North and Burhetterpdnas is very similiar.
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-JHowever, North Pand exhlblts per1od1c drops in its pH. This '

‘indicates that while North Pond may normally have a healthy pH it

P
_ . ‘ C\Wbeamhmim“
doesn’t have a high encugh buffering capacity to protect ¥tself

in times of stress. This graph also shbws that the liming has
not made a significant differerce in tx pEnd’s pH. There are
very significant pH crashes before and after th "iime line"
h:ch marks the first sampling down afte %ﬁe llmlng. RAdmit-
tedly, the pH dips are slightly less severe tharn before, but they
are much sharper tharn the pH dips in Burnette pand. However, the
7 ot you W ot ub /
good news is that there was no significanmt pH drop this spring [ ’
{months 41 amd 42)3 the liming may be becom:ng more effectlve 6
. , 'P&bﬂgf)
after a few years of stabilization. |
{ .
The calecium and bicarborate levels correlate nicely to

themselves and draqﬁically show why North Pond was cornsideved

borderline (see graph #2 and #3 riext page).
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are well within any federal standards of concentration (Jorgen—
sov, pg. 136). The cation corncerntrations tended to gradually

increase after the liming:

(eoph # 41 N.P. -- Md, Na; K~
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This sliéht increase may be due to the high rutrient conternt of
. o ) L - .
the added limestone slurry. The slurry is listed as 35% calcium |
carbornate and 1.5%4 magrnesium carbornate, with rno descrlptlon 0
the other 3.5% (ISET #1). u&&;b QUU&%Q
The remaining test performed on the water sa%ples was 's 11ca

cantent. In QEﬁeral, silica levels c0ﬂrespoﬂd to high levels of
biclogical aétivity because the si}icoﬂ is contained in diatoms,
a small microorganism which is essential at the rcots of the food
web (Dethier). The silica levels in the ponds iTmrease when the
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“diatam bloom. In gerneral, North Pond has lower levels of silica

than Burnette Pond:
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This difference in sili;a levelé, ihvbigiohical activity, may be
explained by North Pond's borderline sfatus. If North Pord was
being @ffected by lowered pH, tharn it stands to reason that it
would have beern less healthy than Burrette and that the diatoms
wauldn?®t have flourished. Yet, sinvce evern after the liming the
North Pornd s{lica levels continue to bérlawer tharn Burnette’s,
the liming may not have significantly improved the biclogical

activity of the pond. Of course, theqa,may be another limiting

: 1

-

factor wHich is not shown by this data which @ffects the diatoms.




Part III -— Sauth Pawd
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South Pond was limed on October £26, 1987 again by Living

Lakes, etc. The liming methcod was very different because, in

cortrast to North Pond, Scuth Pand is acidic and shallow, and its

flushing rate is about six months (IS&T #2). In order to coun-—

teract these factors, Scuth Pond received a very high does of

limestone. IS&T hopes that much of the limestone §0.350 tons/hec-—
- tare) will sink to the sediment layer of the pond and, thus, give
;tﬁe pond a constant dose of calcium carbonate, providing

"orolonged buffering capacity to the lake water” (ISE&T, #2).

Comparing the pH’s of South and Burnette Ponds yields a very

definite trewnd:

]

boagh ¥ (o South Pond pH

10.00 4

8.00 | ‘

BURNETIE

H o

4 .00
SouTH
PO

2.00

ow S Sues Swee  Gnp S e SE

1
0.00
123456789101 1010110161 181422 20 20 2e 25 26 27 26 2433 3031 3¢ B Re3°38

 TiMe(Mos)

9 , mw] ,

it eis Ay ST Siptasaat ity

BTN s G D et i e




Sauth Pond exhibited a very low average pH with fairly regular

dips before the liming. Yet, after the liming, the pond went

fram a pH of 6.44 to 7.21 and seems to be maintaining a much

higher

"riormal” pH (as compared to Burnette Pond). It has been

about a year and half —— three turrncovers —-— since the liming.

Sivee liming usuwally only works for two or three times the

flushing rate (Phillips, "“Copter..."), at least ancther year of
P4

. sampling will be recessary to determine if the long¥term liming

téchniques have worked.

also has a greater gevneral increase in the sodium,
magnesium cations (the higher corcentration of limesto

accaunt for the greater arnd more obvious irncreases):

As in Norith Pond, South Pond does riot exhibit significant

trends of the chloride, witrate, or sulfate anions. South Pond
potassium, and

ne may

o CBowd

chlomrlsg

ad,
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[
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South Pond shows calcium and bicarbormate ion patterns very
gsimiliar tao Narth Pond. The levels of the two ions are very low

(0.0 ir some instarnces) until the liming, when they irncrease

dramatically (see graph #7, feollowing page). The bicarbonate and

calcium icn concentration peaks do not mirror each other until

after the liming, indicating that South Pornd is not being natur-—

ally buffered by calcium carbonate. In addition, the extremely

b
low levels of bicarbomate indicate a very low level of biclogical

activity (by plants). The bicarbonate levels reflect the

f’deadness“ af Soufh Pbrnd. V WM% (RK{M' 'A

Lonph <

40.00
Ca>

®eos
(~gL)

30.00

10.00

0.00

) ‘Tfme. (M onths)

Sirce Scuth Pond was dead before the liming, it would be

nice if it were now showing signs of life.

Graph #9 illustrating
\ .

11
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the silica levels of South and Burnette Ponds, may affer hope:
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The silica levels of South Pond are very low until after the
liming. Then the silica levels peaked at higher numbers than it
had in four yéars. This would seem to indicate that the basic
biclogical health of the pond is improving. No higher life forms
have reappeared, however. The only signm of life is the red

spotted newt (Notophtalmus viridescens) which can survive at a pH

as low as 3.3 inm th adult form (Dale). Still, the liming has

made definite impacts am Scouth Pond which may eventually lead to

its revival. , %M ?){.\{@N\Q) I mdﬂ\ W O‘(}WL‘:W
12 QoL MWHM
qorarare 0 |
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North Pond Raw Data
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FIGURE 2~2. NORTH POND TREATMENT INFORMATION.
Division of Fisheries & Wildlife
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Figure 1. ?outh Pond in Savoy State Forest, Massachusetts, Contour
lnterval equals 1 meter. Source: Depth soundings from
Massachusetts Division of Fisheries and Wildlife, base map

developed by IS&T.
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South Pond Raw Data
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Date

L

wu\m\mu
4/3/83
'5/15/83
6/19/83

7/17/83

8/21/83
9/18/83
u\HO\mu
_H\No\mw
MW\Hm\mu
ﬁw\wm\ma
2/19/84

3/18/84

DLVUN, UppoL
Ca Mg
2.80 0.31
2,022 0.25
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Nwmm 0.42
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4.25 0.63
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Burn=stte Pond, Savoy

33 33604
Date pH Alkalinity, mg/L as CaCO3
EPA Standard methods
4/8/83 6.3 3.4 5.2
5/15/83 6.5 5.4 7.4
6/19/83 6.8 7.2 8.3
7/17/83 5.95 10.0 11.8
8/21/83 7.1 12.2 14,1
5/18/83 6.50 14.3 16.2
10/14/83 5.97 12.5 15.1
11/20/83 6.54 12.4 14.5
12/18/83 --- --- ——-
1/15/84 6.4 8.0 10.0
2/19/84 6.6 6.0 7.9
3/18/84 6.3 7.7 9.7
4/15/84 6.0 2.3
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Bog Pond at dam, Savoy

33 33002
Date TH Aikalinityn mg/L as CaCljy
EPA Standard methods
4/8/83 5.5 0.4 2.3
5/15/83 5.5 0 2.0
6/19/83 5.7 0.7 2.9
7/17/83 5.65 0.8 2.5
8/21/83 £.0 g.8 2.7
5/18/83 5.75 1.2 3.1
10,/14/83 5.90 1.1 3.2
11/20/83 5.71 0.8 2.9
12/18/83 == --- -=-
1/15/84 5.6 1.2 3.2
2/19/84 5.2 0 1.9
3/18/84 5.7 1.4 3.3
4/15/84 5.3 0.5 2.2
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yC»\:ﬂr WANUS 3 Uppws

) Specific

- bate Ca Mg  Na Hmr-H Hoo, S0, €1  NOy  si0,  pH conductagce mwwwumwmmo
ymho cm
3/5/83 2.80 0.31 1.48 0.64 3.4 7.5 1,6 46 5.7 . 31
4/3/83° ° 2.22 0.25 0.98 1.50 3.9 5.3 0.7 3.1 6.0 28
5/15/83  2.25  0.26 0.98 0.56 3.3 6.8 0.5 2.5 5.6 24
6/19/83 2.0  0.23 1.4 0.9 3.9 5.4 0.4 3.2 5.8 21.5
7/17/83  2.55  0.42 1.14 0.60 5.4 3,6 0.9 5.0 5.9 24
's/21/83
2/18/83  3.35  0.73 1.68 1.50 10.5 6.7 1.9 5.8 6.3 39
0/16/83  4.25  0.63 1.4 1.00 3.9 12.3 2.2 6.1 5.8 42
1/20/83  3.10  0.37 1.3 0.70 3.4 10.5 1.6 5.1 5.5 34
2/18/83  2.20 0.25 0.98 1.00 2.4 8.3 0.9 3.7 5.3 27
1/28/84  2.55  0.32 1.21 0.8 1.7 8.3 1.6 5.6 5.5
2/19/84 0.17 0.60 2.2 6.5 1.0 3.5 5.1
3/18/84  2.45  0.38 0.98 0.64 2.6 7.3 1.2 4.4 5.3
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Burnette Pond, Savoy

33 33004
Date pH Alkalinity mg/L as CaCO3
EPA Standard methods
4/8/83 6.3 3.4 5.2
5/15/83 6.5 5.4 7.4
6/19/83 6.8 7.2 8.3
7/17/83 6.95 10.0 11.8
8/21/83 7.1 12.2 141
5/18/83 6.50 14.3 16.2
10/14/83 6.97 12.5 15.1
11/20/83 6.94 12.4 14.5
12/18/83 --- --- ---
1/15/84 6.4 8.0 10.0
2/19/84 6.6 6.0 7.9
3/18/84 6.3 7.7 9.7
4/15/84 6.0 2.3
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Burnette Pond

<y . .
Date HCO3 Su4 Cl SlO2 pH S.C.
-1

[=m—mmm mg L "emmmmmmmeee ]
4/8/83 6.3 6.4 0.7 3.1 6.3 -
5/15/83 9.0 7.0 0.8 1.9 6.6 36
6/19/83 11.3 6.8 0.6 1.5 6.8 -
7/17/83 14.4 5.6 0.7 1.5 7.0 47
8/21/83 17.2 4.2 0.6 1.2 7.1 44
9/18/83 19.8 4.0 0.6 1.2 6.9 47




Bog Pond a3t dam, Savoy

33 32002
Date ©H Alkalinity] mg/L as CaClyg
EPA Standard methods

4/8/83 5.5 0.4 2.3
5/15/83 5.5 0 2.0
6/19/83 5.7 0.7 2.9
7/17/83 5.585 0.8 2.5
8/21/83 6.0 0.8 2.7
9/18/83 5.75 1.2 3.1
10,/14/83 5.90 1.1 3.2
11/20/83 5.71 0.8 2.9
12/18/83 --- --- ---
1/15/84 5.6 1.2 3.2
2/19/84 5.2 0 1.9
3/18/84 5.7 1.4 3.3

4/15/84 5.5 0.5 2.2
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